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() Rotary compressor.

@ Disclosed is a rotary compressor which includes
a housing (10) having a disc wall (16) and a semi-
spherical wall (18), an inlet port (20) and an outlet
port (22) provided on the disc wall (16), a rotor (12)
comprising a conical portion (30) slidably engaging
the disc wall (16) at a position between the inlet port
(20) and outlet port (22) and a partial spherical
portion (32) provided on the bottom of the conical
portion (30), and a semicircular vane (14) slidably
inserted into an expanding slot (40) defined in the
rotor (12) and extending through the center line (12a)
of the rotor (12). Since the conical portion (30) of the
rotor (12) is rotated and the disc wall (16) of the
housing (10) is fixed, a rotation prevention mecha-
nism, which is required in a conventional rotary
compressor, is not necessary. Therefore, the struc-
ture of the rotary compressor is simplified and the
number of parts is small. A miniaturized and light-
weight rotary compressor can be manufactured in-
expensively.
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The present invention relates to a rotary com-
pressor, and more particularly to a new type rotary
compressor having a semi-spherical housing and a
rotor and a vane slidably operating in the housing.

A rotary compressor is disclosed in JP-B-SHO
55-4956 as a swash plate pump. Although the
disclosed swash plate pump is different from a
rotary compressor according to the present inven-
tion in structure and operation, the swash plate
pump is briefly explained herein in order to clarify
the difference between the swash plate pump and
the rotary compressor according to the present
invention and to facilitate understanding of the
present invention.

As shown in FIG. 11, the swash plate pump
includes housing 1, partition plate 2, passive swash
plate 3, and drive means 4 including drive swash
plate 5. Housing 1 has spherical wall 6 and conical
portion 7 projected from the spherical wall. Inlet
port 8a and outlet port 8b are provided in conical
portion 7. Partition plate 2 has arc portion 2a which
slidably engages spherical wall 6 having a closing-
up effect between the arc portion and the spherical
wall, and a through hole (not shown) for passing a
fluid therethrough. Passive swash plate 3 is driven
in a condition that the passive swash plate is
brought into contact with spherical wall 6, conical
portion 7 and partition plate 2 while having a
closing-up effect between the passive swash plate
and them. Drive means 4 drives passive swash
plate 3 via shoe 9 or a spring member which is a
sliding member.

Expanding slot 7a extending through the center
line of conical portion 7 is provided in the conical
portion. Partition plate 2 is placed slidably in ex-
panding slot 7a. Passive swash plate 3 and parti-
tion plate 2 engage each other. Passive swash
plate 3 driven by drive means 4 swings partition
plate 2 while engaging spherical wall 6 of housing
1. The contact line of passive swash plate 3 and
conical portion 7 moves around the surface of the
conical portion.

As described above, in the conventional rotary
compressor (swash plate pump), conical portion 7
is fixed and the contact line of passive swash plate
3 with the surface of the conical portion is moved
around the conical portion. Passive swash plate 3
must be swung without rotational motion. There-
fore, there exists a so-called crank mechanism, and
the realization of a miniaturized and light-weight
rotary compressor is difficult. Further, since a
through hole is provided on partition plate 2, the
inlet side and the outlet side communicate with
each other one time per one rotation. Therefore, it
is difficult to obtain both high pressure and a large
amount of the discharged fluid. Thus, in the con-
ventional rotary compressor, the structure is com-
plicated, there are many parts and the compressor
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lacks compactness.

Accordingly, it would be desirable to provide a
rotary compressor having a relatively simple struc-
ture, having relatively few parts, and which is com-
pact, inexpensive, and excellent in compression
property.

A rotary compressor according to the present
invention is herein provided. The rotary compressor
includes a housing having a disc wall and a semi-
spherical wall, an inlet port and an outlet port
provided on the disc wall, a rotor provided in the
housing and a semicircular vane. The inlet port and
outlet port are disposed close to each other. The
rotor comprises a conical portion and a partial
spherical portion provided on the base of the coni-
cal portion. The side surface of the conical portion
slidably engages the disc wall at a position be-
tween the inlet port and outlet port. The rotor has
an expanding slot extending through its center line.
The semicircular vane is slidably inserted into the
expanding slot. The vane has a chord portion
slidably engaging the disc wall and an arc portion
slidably engaging the semi-spherical wall. The disc
wall of the housing is inclined relative to the axis of
the rotor.

In the rotary compressor according to the
present invention, when the rotor is rotated, the
semicircular vane inserted into the expanding slot
of the rotor rotates together with the rotor. The
chord portion of the vane slidably engages the disc
wall of the housing and the arc portion of the vane
slidably engages the semi-spherical wall of the
housing during the rotation. Since the disc wall of
the housing is inclined relative to the axis of the
rotor, the vane is swung along the expanding slot
during the rotation. The vane engages the disc wall
and the semi-spherical wall of the housing and the
conical portion of the rotor engages the disc wall at
a position between the inlet port and outlet port.
Therefore, a plurality of packets are formed by the
vane, the housing and the side surface of the
conical portion of the rotor. Each of the plurality of
packets communicates with the inlet port or the
outlet port as the rotor and vane are rotated. When
a packet communicates with the inlet port, the fluid
supplied through the inlet port is sucked into the
packet. Then, the capacity of the packet is de-
creased as the rotor and vane are rotated, and the
fluid in the packet is compressed. When the packet
communicates with the outlet port, the compressed
fluid in the packet is discharged from the outlet
port.

Thus, in the rotary compressor according fo
the present invention, the conical portion of the
rotor rotates and the disc wall of the housing (this
corresponds to the passive swash plate of the
conventional swash plate pump aforementioned) is
fixed. Therefore, the drive swash plate, passive
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swash plate and sliding member, which are neces-
sary in the conventional rotary compressor, are not
necessary in the rotary compressor according to
the present invention. The structure of the the
rotary compressor according to the present inven-
tion is relatively simple, and the number of the
parts is few. As a result, the rotary compressor can
be compact, light-weight, and inexpensively pro-
duced. Furthermore, the capacity of the rotary
compressor per one rotation can be increased as
compared with the conventional swash plate pump.

A preferred exemplary embodiment of the in-
vention will now be described with reference to the
accompanying drawings, which is given by way of
example only, and is not intended to limit the
present invention.

FIG. 1A is an elevational vertical sectional view
of a rotary compressor according to an embodi-
ment of the present invention.

FIG. 1B is a right side vertical sectional view of
the rotary compressor shown in FIG. 1A.

FIG. 1C is a cross sectional view of the rotary
compressor shown in FIG. 1A.

FIG. 2A is a schematic elevational vertical sec-
tional view of the rotary compressor shown in FIG.
1A, showing the state when the rotational angle of
a vane is zero degree.

FIG. 2B is a right side vertical sectional view of
the rotary compressor shown in FIG. 2A.

FIG. 2C is a cross sectional view of the rotary
compressor shown in FIG. 2A.

FIG. 3A is a schematic elevational vertical sec-
tional view of the rotary compressor shown in FIG.
1A, showing the state when the rotational angle of
the vane is 45 degrees.

FIG. 3B is a right side vertical sectional view of
the rotary compressor shown in FIG. 3A.

FIG. 3C is a cross sectional view of the rotary
compressor shown in FIG. 3A.

FIG. 4A is a schematic elevational vertical sec-
tional view of the rotary compressor shown in FIG.
1A, showing the state when the rotational angle of
the vane is 90 degrees.

FIG. 4B is a right side vertical sectional view of
the rotary compressor shown in FIG. 4A.

FIG. 4C is a cross sectional view of the rotary
compressor shown in FIG. 4A.

FIG. 5A is a schematic elevational vertical sec-
tional view of the rotary compressor shown in FIG.
1A, showing the state when the rotational angle of
the vane is 135 degrees.

FIG. 5B is a right side vertical sectional view of
the rotary compressor shown in FIG. 5A.

FIG. 5C is a cross sectional view of the rotary
compressor shown in FIG. 5A.

FIG. 6A is a schematic elevational vertical sec-
tional view of the rotary compressor shown in FIG.
1A, showing the state when the rotational angle of
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the vane is 180 degrees.

FIG. 6B is a right side vertical sectional view of
the rotary compressor shown in FIG. 6A.

FIG. 6C is a cross sectional view of the rotary
compressor shown in FIG. 6A.

FIG. 7A is a schematic elevational vertical sec-
tional view of the rotary compressor shown in FIG.
1A, showing the state when the rotational angle of
the vane is 225 degrees.

FIG. 7B is a right side vertical sectional view of
the rotary compressor shown in FIG. 7A.

FIG. 7C is a cross sectional view of the rotary
compressor shown in FIG. 7A.

FIG. 8A is a schematic elevational vertical sec-
tional view of the rotary compressor shown in FIG.
1A, showing the state when the rotational angle of
the vane is 270 degrees.

FIG. 8B is a right side vertical sectional view of
the rotary compressor shown in FIG. 8A.

FIG. 8C is a cross sectional view of the rotary
compressor shown in FIG. 8A.

FIG. 9A is a schematic elevational vertical sec-
tional view of the rotary compressor shown in FIG.
1A, showing the state when the rotational angle of
the vane is 315 degrees.

FIG. 9B is a right side vertical sectional view of
the rotary compressor shown in FIG. 9A.

FIG. 9C is a cross sectional view of the rotary
compressor shown in FIG. 9A.

FIG. 10A is an enlarged perspective view of a
rotor of the rotary compressor shown in FIG. 1A.

FIG. 10B is a perspective view of the rotor
shown in FIG. 10A.

FIG. 11 is a vertical sectional view of a conven-
tional swash plate pump.

FIGS. 1A to 1C illustrate a rotary compressor
according to an embodiment of the present inven-
tion. The rotary compressor includes housing 10,
rotor 12 and vane 14. Housing 10 comprises disc
wall 16 and semi-spherical wall 18. Inlet port 20
and outlet port 22 are provided on disc wall 16.
Inlet port 20 and outlet port 22 are disposed close
to each other. Housing 10 has cylindrical portion 24
on semi-spherical wall 18. Cylindrical portion 24
vertically extends upwardly from semi-spherical
wall 18.

Disc wall 16 is inclined relative to the axis of
rotor 12 as shown in FIG. 1A. Inlet port 20 is
formed as a sector having an angle of 90 degrees,
and outlet port 22 is formed as a slit, as shown in
FIGS. 1B and 1C. Inlet port 20 and outlet port 22
are disposed on both sides of axis 16a which
vertically extends along the inclined surface of disc
wall 16. First semi-spherical recessed portion 26 is
formed on disc wall 16 at the center position of
disc wall 16. Ball 28 is inserted into first semi-
spherical recessed portion 26.

Rotor 12 is inserted into housing 10. As shown
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in FIGS. 10A and 10B, rotor 12 has conical portion
30 and partial spherical portion 32 provided on the
base of the conical portion. The side surface of
conical portion 30 slidably engages disc wall 16 at
a position between inlet port 20 and outlet port 22,
i.e., the surface of the disc wall extending along
axis 16a, when rotor 12 is rotated. Rotor 12 has
expanding slot 40 extending through the center line
of the rotor. Rotor 12 has shaft 34 which extends
upward from partial spherical portion 32 and which
has an upside down T-shape. Conical portion 30,
partial spherical portion 32 and shaft 34 of rotor 12
are integrally formed. Shaft 34 is inserted into
cylindrical portion 24 and rotatably supported in the
cylindrical portion via radial bearing 36 and thrust
bearing 38. Second semi-spherical recessed por-
tion 42 is formed on conical portion 30 of rotor 12
at the tip of the conical portion 30. Ball 28 is
inserted into second semi-spherical recessed por-
tion 42. Rotor 12 is rotatably supported on ball 28.

Vane 14 is slidably inserted into expanding slot
40 defined in rotor 12. Vane 14 is formed as a
semicircular plate having chord portion 14a and arc
portion 14b. Chord portion 14a of vane 14 slidably
engages disc wall 16 of housing 10. Arc portion
14b of vane 14 slidably engages semi-spherical
wall 18 of housing 10. Semicircular recessed por-
tion 14c is formed on chord portion 14a of vane 14
at the center position of the chord portion 14a.
Semicircular recessed portion 14c slidably engages
ball 28 and vane 14 is pivotably supported on the
ball 28. FIGS. 1A to 1C illustrate the state when
vane 14 is rotated at an angle of 45 degrees from
axis 16a in the clockwise direction.

Rotor 12 is rotated by a drive means (not
shown) in the clockwise direction viewed from the
upper side around its rotational axis 12a, as shown
by arrow A in FIGS. 1A and 1B. When rotor 12 is
rotated, semicircular vane 14 slidably inserted into
expanding slot 40 of rotor 12 is rotated together
with rotor 12 while chord portion 14a of vane 14
slidably engages disc wall 16 of housing 10 and
arc portion 14b of vane 14 slidably engages semi-
spherical wall 18 of housing 10. At the same time,
vane 14 is swung along expanding slot 40 of rotor
12.

Since conical portion 30 of rotor 12 slidably
engages disc wall 16 of housing 10, a plurality of
packets are formed by vane 14, housing 10 and
the side surface of conical portion 30, as described
later in detail. Each of the plurality of packets
communicates with inlet port 20 or outlet port 22 as
rotor 12 and vane 14 are rotated. When a packet
communicates with inlet port 20, the fluid supplied
through the inlet port is sucked into the packet.
Thereafter, the capacity of the packet is decreased
as rotor 12 and vane 14 are rotated, and the fluid in
the packet is compressed. When the packet com-
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municates with outlet port 22, the compressed fluid
in the packet is discharged from the outlet port.
Thus, in the rotary compressor according to the
present invention, conical portion 30 of rotor 12 is
rotated and disc wall 16 is fixed.

Referring to FIGS. 2A to 9C, the operation of
the rotary compressor will be explained in more
detail.

FIGS. 2A to 2C illustrate the condition where
chord portion 14a of vane 14 coincides with axis
16a vertically extending along the inclined surface
of disc wall 16. The rotational angle of vane 14 of
this state is referred to as zero degree in this
embodiment. FIG. 3 to FIG. 9 show the conditions
for rotational angles 45, 90, 135, 180, 225, 270 and
315 degrees, measured in a clockwise direction
from the condition of FIG. 2.

As shown in FIGS. 2A to 2C, two packets are
formed in the condition of the rotational angle of
vane 14 of zero degree. One of the packets
(hereinafter, referred to as a first packet P1) com-
municates with outlet port 22, and the other
(hereinafter, referred to as a second packet P2)
communicates with inlet port 20.

When vane 14 is rotated by 45 degrees in the
clockwise direction from the above condition, as
shown in FIGS. 3A to 3C, the capacity of first
packet P1 decreases, and the fluid in the first
packet is discharged from outlet port 22. The ca-
pacity of second packet P2 increases, and the
second packet communicating with a part of inlet
port 20 sucks the fluid through the inlet port. Fur-
ther, a third packet P3, which communicates with
the remaining part of inlet port 20, is newly formed.
This state shown in FIGS. 3A to 3C is the same as
that shown in FIGS. 1A to 1C.

When vane 14 is further rotated by 45 degrees
in the clockwise direction from the above condition,
as shown in FIGS. 4A to 4C, the capacity of first
packet P1 further decreases, and the fluid in the
first packet is discharged from outlet port 22. The
communication of second packet P2 with inlet port
20 is stopped, and the operation of the suction is
finished. At that time, the capacity of second pack-
et P2 reaches a maximum state. Third packet P3
communicates with the whole of inlet port 20, and
the fluid is sucked into the third packet P3.

As shown in FIGS. 5A to 5C, when vane 14 is
further rotated by 45 degrees in the clockwise
direction from the above condition, the capacity of
first packet P1 further decreases, and the fluid in
the first packet is discharged from outlet port 22.
The capacity of second packet P2 decreases, and
the fluid in the second packet is compressed. The
capacity of third packet P3 increases, and the fluid
is sucked thereinto through inlet port 20.

As shown in FIGS. 6A to 6C, when vane 14 is
further rotated by 45 degrees in the clockwise
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direction from the above condition, that is, when
the vane is rotated by 180 degrees from the con-
dition of FIGS. 2A to 2C, first packet P1 dis-
appears. Second packet P2 communicates with
outlet port 22. Namely, this condition is equivalent
to the condition in which the first packet P1 and
second packet P2 of FIG. 2 become the second
packet P2 and third packet P3 of FIG. 6, respec-
tively. This is due to the fact that the structure of
the rotary compressor of this embodiment is sub-
stantially symmetric relative to axis 16a vertically
extending along the inclined surface of disc wall
16.

FIGS. 7A to 7C, 8A to 8C and 9A to 9C shows
the states equivalent to those shown in FIGS. 3A to
3C, 4A to 4C and 5A to 5C, respectively, other than
the packet numbers. A fourth packet P4 newly
formed in FIGS. 7A to 7C, 8A to 8C and 9A to 9C
is equivalent to the third packet P3 shown in FIGS.
3A to 3C, 4A to 4C and 5A to 5C.

When vane 14 is further rotated by 45 degrees
in the clockwise direction from the condition shown
in FIGS. 9A to 9C, the rotary compressor returns to
the condition shown in FIGS. 2A to 2C. The similar
operation is repeated.

Thus, in the rotary compressor of this embodi-
ment, since conical portion 30 of rotor 12 is rotated
and disc wall 16 of housing 10 is fixed, a rotation
prevention mechanism, which is required in the
conventional rotary compressor, is not necessary.
Therefore, the structure of the rotary compressor of
this embodiment is simplified and the number of
parts is small, as compared with those of the
conventional rotary compressor. Moreover, the min-
iaturized and light-weight rotary compressor of the
present invention can be manufactured inexpen-
sively.

Claims

1. A rotary compressor comprising:

a housing (10) having a disc wall (16) and
a semi-spherical wall (18);

an inlet port (20) and an outlet port (22)
provided on said disc wall (16);

a rotor (12) provided in said housing (10),
said rotor comprising a conical portion (30) and
a partial spherical portion (32) provided on the
bottom of said conical portion (30), the side
surface of said conical portion (30) slidably
engaging said disc wall (16) at a position be-
tween said inlet port (20) and outlet port (22),
said rotor (12) having an expanding slot (40)
extending through the center line (12a) of said
rotor (12);

a semicircular vane (14) slidably inserted
into said expanding slot (40) of said rotor (12),
said vane (14) having a chord portion (14a)
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slidably engaging said disc wall (16) and an
arc portion (14b) slidably engaging said semi-
spherical wall (18).

The rotary compressor as recited in claim 1,
wherein a first semi-spherical recessed portion
(26) is formed on said disc wall (16) at the
center position thereof, a second semi-spheri-
cal recessed portion (42) is formed on said
conical portion (30) of said rotor (12) at the tip
thereof, a ball (28) is inserted into said first
semi-spherical recessed portion (26) and said
second semi-spherical recessed portion (42), a
semicircular recessed portion (14c) engaging
said ball (28) is formed on said chord portion
(14a) of said vane (14) at the center position of
said chord portion (14a), said rotor (12) is
rotatably supported on said ball (28) and said
vane (14) is pivotably supported on said ball
(28).

The rotary compressor as recited in any pre-
ceding claim, wherein said rotor (12) has a
shaft (34) extending outward from said partial
spherical portion (32).

The rotary compressor as recited in claim 3,
wherein said housing (10) has a cylindrical
portion (24) provided on said semi-spherical
wall (18) for supporting said shaft (34) inserted
into said cylindrical portion (24).

The rotary compressor as recited in claim 3 or
4, wherein said shaft (34) is supported in said
cylindrical portion (24) via a radial bearing (36)
and a thrust bearing (38).

The rotary compressor as recited in any pre-
ceding claim, wherein said inlet port (20) and
said outlet port (22) are disposed close o each
other on said disc wall (16).

A rotary compressor comprising:

a housing (10) having a disc wall (16) and
a semi-spherical wall (18), the disc wall (16)
having a semi-spherical recessed portion (26)
formed at the center position thereof, and the
semi-spherical wall (18) having a cylindrical
portion (24) extending therefrom;

an inlet port (20) and an outlet port (22)
provided on said disc wall (16), said inlet port
(20) and outlet port (22) being disposed close
to each other;

a rotor (12) provided in said housing (10),
said rotor (12) comprising a conical portion
(30) having a semi-spherical recessed portion
(42) formed at the tip thereof, a partial spheri-
cal portion (32) provided on the base of said
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conical portion (30), a shaft (34) having a lon-
gitudinal axis (12a) extending outward from
said partial spherical portion (32), and an ex-
panding slot (40) extending through the center
line (12a) of said rotor (12), wherein the side
surface of said conical portion (30) of said rotor
(12) slidably engages said disc wall (16) at a
position between said inlet port (20) and said
outlet port (22), said disc wall (16) being in-
clined relative to the axis (12a) of said rotor
shaft (34), and wherein the shaft (34) is
rotatably supported within the cylindrical por-
tion (24) of said housing (10);

a semi-circular vane (14) slidably inserted
into said expanding slot (40) of said rotor (12),
said vane (14) having a chord portion (14a)
slidably engaging said disc wall (16) and an
arc portion (14b) slidably engaging said semi-
spherical wall (18), said chord portion (14a)
having a semi-circular recessed portion (14c)
formed at its center; and

a ball (28) inserted into each of said semi-
spherical recessed portion (26) of disc wall
(16) of said housing (10), said semi-spherical
recessed portion (42) of said conical portion
(30) of said rotor (12), and said semi-circular
recessed portion (14c) of said vane (14),
wherein said rotor (12) is rotatably supported
on said ball (28), and said vane (14) is pivotab-
ly supported on said ball (28).

The rotary compressor as recited in one of
claims 1 to 7, further including at least one
radial bearing (36) and at least one thrust bear-
ing (38) disposed between said rotor (12) and
said cylindrical portion (24) of said housing
(10) for rotatably supporting said rotor (12)
within said housing (10).

The rotary compressor as recited in one of
claims 1 to 8, wherein said disc wall (16) is
inclined relative to the axis (12a) of said rotor
shaft (34) and preferably at an angle of 45
degrees relative to said axis (12a).

The rotary compressor as recited in one of
claims 1 to 9, wherein the inlet port (20) is
formed as a sector having an angle of 90
degrees.

The rotary compressor as recited in one of
claims 1 to 10, wherein the outlet port (22) is
formed as a slit in said disc wall (16).

A rotary compressor comprising:

a housing (10) having a disc wall (16) and
a semi-spherical wall (18), the disc wall (16)
having a semi-spherical recessed portion (26)
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10

formed at the center position thereof, and the
semi-spherical wall (18) having a cylindrical
portion (24) extending therefrom;

an inlet port (20) and an outlet port (22)
provided on said disc wall (16), said inlet port
(20) and outlet port (22) being disposed close
fo each other, said inlet port (20) being formed
as a sector having an angle of 90 degrees, and
said outlet port (22) being formed as a slit in
said disc wall (16);

a rotor (12) provided in said housing (10),
said rotor (12) comprising a conical portion
(30) having a semi-spherical recessed portion
(42) formed at the tip thereof, a partial spheri-
cal portion (32) provided on the base of said
conical portion (30), a shaft (34) having a lon-
gitudinal axis (12a) extending outward from
said partial spherical portion (32), and an ex-
panding slot (40) extending through the center
line (12a) of said rotor (12), wherein the side
surface of said conical portion (30) of said rotor
(12) slidably engages said disc wall (16) at a
position between said inlet port (20) and said
outlet port (22), said disc wall (16) being in-
clined at an angle of 45 degrees relative to the
axis (12a) of said rotor shaft (34);

a semi-circular vane (14) slidably inserted
into said expanding slot (40) of said rotor (12),
said vane (14) having a chord portion (14a)
slidably engaging said disc wall (16) and an
are portion (14b) slidably engaging said semi-
spherical wall (18), said chord portion (14a)
having a semi-circular recessed portion (14c)
formed at its center;

a ball (28) inserted into each of said semi-
spherical recessed portion (26) of disc wall
(16) of said housing (10), said semi-spherical
recessed portion (42) of said conical portion
(30) of said rotor (12), and said semi-circular
recessed portion (14c) of said vane (14),
wherein said rotor (12) is rotatably supported
on said ball (28), and said vane (14) is pivotab-
ly supported on said ball (28); and

at least one radial bearing (36) and at least
one thrust bearing (38) disposed between said
rotor (12) and said cylindrical portion (24) of
said housing (10) for rotatably supporting said
rotor (12) within said housing (10).
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