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DESCRIPTTION

A SWING_ TYPE ROTARY COMPRESSOR

TECHNICAL FIELD
| The present invention relates to a swing type rotary
compressor primarily employed for a refrigeration apparatus.
BACKGROUND ART
Conventionally, as a'swing type rotary compressor,
there is known a rotalry compressor wherein, as described, for
. . y

example, in Japanese Patent. Laid-Open Publication No.

202874, a blade for partitioning a c_:ylirider chamber into a

suction chamber and a compression chamber is integrally

.provided in a protruding manner on a roller fitted on an

eccentric portion of a drive shaft and is swingably supported
in a receiving groove of a support body rotatably provided in
the cylinder, whereby gaseous fluid is compressed through the

in the conven-

rotation of the roller. More specifically,

tional swing type rotary compressor, as shown in Fig. 1, a

_roller B provided with an integral blade Bl protruding

radially outwardly from the roller is disposed in the cylinder
chamber Al of a cylinder A which is fitted with a confronting
front and rear heads on axially both sides so that upper and
lower end faces of the roller B and blade Bl make a sliding

contact with respective faces of the front and rear heads, and
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‘there is known a rotary conpressor wherein, as described, for exanple, in
Japanese Patent Laid-Qpen Publication No. 5- 202874, a blade for .
partitioning a cylinder chanber into a suction chanber and a conpression

chanber is integrally provided in a protruding manner on a roller fitted on
an_eccentric portion of a drive shaft and is sw ngably supported in a
.receiving groove of a support body rotatably provided in :

a circular pillar-shaped support body C making a sliding
contact with each head is rotatably supported in the cylinder

‘A and a tip portion of the blade Bl is supported on a
receiving groove Cl formed in the support body C in such a

5 manner that the blade Bl can swing and move back and forth.
~Thereby, the inner space of the cylinder chamber Al is divided

into the compression chamber X and the suction chamber Y by

the roller B and blade Bl. And, by fitting the roller B
around the eccentric portion of the drive shaft and revolving

10 thé roller B within the cylinder chamber Al by means of the
drive shaft, gaseous fluid is sucked into the suction chamber

Y and compressed in the compression chamber X. |

In the above-described compressor, because the upper

and lower end faces of the roller B and blade Bl are in

15 sliding contact with the heads, it_is necesséry to lubricate
the upper and lower end faces of the roller B and blade Bl

with oil supplied thereto. For this purpose, conventionally,

a high pressure 1ubricétion oil supplied to sliding contact
portions between the eccentric portion of the drive shaft and

20 an inner peripheral surface of the roller B has been supplied
there by utilizing a pressure difference between the inner
periphery side of the roller B and the suction chamber Y, a
pressure difference befween the inner periphery side of the

roller B and the compression chamber X and a pressure
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the cylinder, whereby gaseous fluid is conpressed through the rotation of

the roller.
conpr essor

More specifically, in the conven- tional swing type rotary

as shown in Fig. 1, aroller B provided with an_integral bl ade .

Bl _protruding radially outwardly fromthe roller is disposed in the
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difference between the compression chamber X and the suction
chamber Y.

Namely, a pressure difference from the inner
periphery side of the roller B takes place in the suction-
chamber Y and even in the compression chamber X until the
gaseous fluid is compressed to a predetermined pressure in the
compression chamber X, and there also exists a pressure
difference between the suction chamber Y and the compression
chamber X. By utilizing these pressure differences, the high
pressure. lubrication oil Ihaving lubricated the interface
between the eécéntric‘portion and the roller B is introduced
from the inner periphery side of the roller B into the
compression chamber X and the suction chamber Y via the upper
and lower end faces of the roller B~and3£rqm the compression
chamber X into the suction chamber Y via the upper and lower
end faces of the blade Bl, as indicated by solid arrows n in
Fig. 1, whereby the upper and lower end faces of the roller
B and the blade Bl are lubricated.

In the conventional compressor, however, beca’use the
oil supply to the front and rear heads and to the upper and
lowe; faces of the roller B and blade Bl in slide contact with
faces of the heads is made through clearances between these
faces by utilizing the pressure differences, as described
above, a pressufe difference hardly'occurs in hatéhed.portions

D and E in Fig. 1, namely, in upper and lower end face

cylinder chanber Al of a cylinder A which is fitted with Jh’ﬁﬂiﬁ?li!ﬁﬁaﬁ[irﬁeﬂ'ifed

front and rear heads on axially both sides so that upper an
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end faces of the roller B and bl ade Bl make a sliding contact with
respective faces of the front and rear heads, and This is the repl acenent
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portions D at a blade protrusion base portion of the roller
B from which the blade protrudes and upper and lower end face

portions E on the tip side of the blade Bl entering into the

receiving groove Cl1 of the support body C, and no flow of the

lubricating oil takes place there. As a result, there has
been such a problem that the sliding contact portions of the
end faces of the roller B and blade Bl with the faces of the

heads can not be securely lubricated, resulting in decrease

of reliability.

DISCLOSURE OF INVENTION

The object of the present invention is therefore to
provide a éwing type rotary compressor which is able to
securely iubficate the entire axial end surfaces of the roller
and the blade and thus to improve the reliability.

In order to achieve the above object, a.swing type
rotary éompressor according to the present invention
comprises:

o a cylinder having a cylinder chamber formed therein;

‘a roller fitted around an eccentric portion of a
drive shaft and rotatably disposed within the cylinder
chamber; |

a blade'integrally provided on the roller so as to
protrude ﬁheréfrom and dividing the cylinder chamber into a

compression chamber and a suction chamber;

— . — —._ This Sheet Has Been R:
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a circular pillar-shaped support body C meking a sliding contact with each
head is rotatably supported in the cylinder A and a tip portion of the

bl ade Bl is supported on a receiving groove C fornmed in the support body C
i n. such a manner that the blade Bl can swi ng and nove back and forth.
Thereby, the inner space of the cylinder chanber Al is divided into the
conpressi on chanber X and the suction chanber Y by

a support body swingably provided in the cylinder
and heving a'receiving groove for receiving a tip portion of
the blade in sﬁch’a_manner that the tip portion can move back
and forth; and |

5 ~an oil groove provided on axial end faces of the
blade and.of a blade protrusion base portion of the roller
from which the blade protrudes, said oil greove having one end
opened to an inne; pe?ipheral surface of the roller and the
other end eﬁened.to tﬂe tip of the blade.

10 In the rotary cempressor configured as described
above, the lﬁbricetion oil supplied to the inner periphery
side of the roiler is forcibly guided, by the centrifugal
force actlng' on the roller during the revolution of the
roller, to the t1p portion of the blade through the oil

15 groo#e. At'this time,-the lubrication oil flowing in the oil
grooves is supplled through the revolution of the roller, to
the axial end faces of the blade protru51on base portion of
the roller and the axial end faces of the blade. As a result
of the oil flow in the"oil groove in association with the oil

20 sdpply_utilizihg the pressure differences between the inner
peripheral.surface ef the roller, the compression chamber X,
and the suction chamber Y, the entire axial end faces of the
roller and the blade can be securely lubricated, and therefore

the reliability can be improved.
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the roller B and blade Bl. And, by fitting the roller B around the
eccentric portion of the drive shaft and revolving the roller B wthin the
cylinder chanber Al by neans of the drive shaft, gaseous fluid is sucked
into the suction chanber Y and conpressed in the conpression chanber X. In
t he above-descri bed conpressor, because the upper and | ower end faces of
the roller B and blade Bl are in

b

In one.embodiment of the present invention, a high
pressure chamber closed to outside of the cylinder is formed
on a rear side of the blade at the receiving groove of the
support body. More specifically, on the rear side of the

5. blade is formed a high préssure chamber communicating to the
inner peripheral side of the roller via the oil groove. As

a result, at the time of revolution of the roller, the high

- pressure chamber is filled with the 1ﬁbrication 0il introduced

to the high pressure chamber from the oil groove, and the

10 lubrication o0il is then fed, by preséure difference, toward
the suction chamber'Y'which is held lower in pressure relative

to the high pressure chambef, along a suction-chamber-side

outer periphery of the support body supported in the cylinder

and a suction-chamber-side wall portion of the blade. On the

15 other hand, on the side of the compression chamber X, until
the gaseous fluid compressed therein reaches the pressure
equivalent to the internal pressure of the high pressure
chamber, the lubricaﬁion oil in the high pressure chamber is

fed, by this pressure difference, to the compression chamber

20 along a compressibn-chamber—side outer periphery of the
support body and a combression-chamber-side wall portion of

the bladé. As a result, the outer periphery and both of the
opposed end faces of the support body and further, the

receiving groove can be effectively lubricated.
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sliding contact wwth the heads, it is necessary to |ubricate the upper and
| omer end faces of the roller B and blade Bl with oil supplied thereto. For
this purpose, conventionally, a high pressure lubrication oil supplied to
sliding contact portions between the eccentric portion of the drive shaft

and an inner peripheral surface of the, roller B has been supplled ther
as Been Rep! ace
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BRIEF DESCRIPTION OF DRAWINGS

- Fig. 1 is a perspective view of a conventional
roller with_a blade formed integrally therewith;

Fig. 2 is é perspective view showing a compression

5 element including a roller in a swing type rotary compressor
according to a first embodiment of the present invention;

Fig. 3 is a plan view showing essential portions of
the first embodiment; |

Fig. 4 is a plan view showing essential portions of

10 a second embodiment of the~present invention;

'Fig. 5 is a longitudinal sectional view showing the
overall configuration of a horizontal rotary compressor
according to a third embodiment of the present invention; and

Fig. 6 is a plan view showing essential portions of

15 the third embodiment.

BEST MODE FOR CARRYING OUT THE INVENTION

Figs. 2 and 3 show only the compression_element

portions of a swing type rotary compressor according to a

first embodiment, and the cémpressidn element is so configured

20 that a rbllér 2 integrally formed with a blade 21 protruding
radially outward from the roller is arranged within a cylinder
chamber 11 of a cylinder 1 closed by the faces of frdnt and

rear heads (not shown) so that the upper and lower end faces

of the roller 2 and blade 21 slidingly contact the faces of

25 the heads, an eccentric portion 31 of a drive shaft 3 is



peri phery side of the roller B and the suction chanber Y, a pressure
di fference between the inner periphery side of the roller B and t he
conpr essi on chanber X and a pressure - 3- C
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fitted into the roller 2 so as for the roller 2 to revolve
through the rotation of the drive shaft 3 while contacting an
oﬁter peripheral surface of the roller with an inner wall
surface of the cylinder chamber 11, ana oh the other hand, a
cylindrical support the 14 communicating to the inner space
of the cylinder chamber 11 is formed in an intermediate
position between a discharge port 12 and a suction port 13
provided in the cylinder 1, a support body 14 making.a siiding
contact with the heads is rotatably supported in the support
hole 14 and a tip portion.of the blade 21 is slidably and
back-and-forth movably supported in a receiving groove 41
provided in the support body 4. The support body 4 is formed
of two semi-cylindrical, i.e., semi;columnar members 4A and
4B, the receiving groove 41 is defined between the two flat
confronting faces of the semi-cylindrical members 4A and 4B,
and the tip portion of the blade 21 is inserted into the
receiving groove 41;

At the time of revolution of the roller 2, an
internal space of the cylinder chamber 11 surrounded by a
contact line on which the outer peripheral surface of the
roller 2 comes into contact with the inner wall surface of the
cylinder chamber 11 and a side wall surface of the blade 21
on its front side relative to the revolution direction of the
roller 2 is set as the suction chamber Y communicating to the

suction port 13, and an internal space of the cylinder chamber



di fference between the conpression chanber X and the suction chanber Y.
Nanmely, a pressure difference fromthe inner periphery side of the roller B
t akes pl acein-the-suetion—chanber. Y and even in the conpression chanber X

until the seous_f| in J m%onpressed to a predeterm ned pressure in the
conpr essi on iilﬁim ﬂl here al so exists a pressure

-

11 surroundéd_by the contact line and a side wall surface of
the blade 21 on its rear side relative to the revolution
direction is set as the compression éhamber X communicating
to thé discharge port 12. By moving the contact line of the
5 roller 2 oq'ﬁhe inner wall surface of the cylinder chamber 11
through the operation of the drive shaft 3, gas is sucked from
the suction port 13 into the compression chamber X, then com-
pressed in the compression chamber X, and then discharged from
the discharge port 12. The suction and é&mpression of gas is
10 repeated.
| | -An_oil supply passage 32 communicating to .an oil
supply‘pump is formed withiﬁhthe central portion of the drive
‘shaft 3. Besides the oil supply passage 32, a branch passage
33 exten&ing radiélly outward from the oil supply passage 32
15 is provided in the eccentfic portion 31 of the drive shaft 3
to supply ﬁhe high pressure oil pumped up to the oil supply
‘passage.32, via the branch passage 33, to sliding contact
positions between the inner peripheral surface of the roller
2 and the pdtér peripheral surface of the eccentric portipn
20 31.

When the roller 2 is actuated to revolve, the inner
peripheral _side' of the roller 2 is brought into a high
pressure state by the supply of the pumped-up high pressure
oil, ahd as a result a predetermined pressure difference takes

25 place at all times_between the inner peripheral side of the



di fference between the suction chanber Y and the conpression chanber X By
utilizing these pressure differences, the high pressure |ubrication oi
having |l ubricated the interface between the eccentric portion and the
raller Bis introduced Tromthe inner periphery side of the roller Binto

t he corrpressi‘!ﬁsrsheehﬂﬁmunﬁa&d t he suction chanber Y via the upper and | ower

end faces of ”lmﬂnl ml ﬂnd fromthe conpression

- 10 -

roller 2 and the suction chamber Y. On the other hand, on thé

"~ side of the compression chamber X, a pressure difference takes
place between thé inner éeripheral side of the roller 2 and

the compression chambef Xluntil gaseous fluid is compressed

5 in the compression chamber X to the same pressure as that of
the inner peripheral side of the roller 2. As a result, the

high pressure oil supplied to the inner peripheral side of the
rollér 2 is fed from the inner peripheral portion of the
roller to the suction chamber Y and thé compression chamber

10 X via upper and lower end faces of the roller 102 as shown by
solid arrows n in Figs. 2 and 3. When the oil is introduced
to the suction chamber Y and the compression chamber X, the
uppef and lower end ﬁaces of the roller 2 are supplied with
the oil through the revolution of the roller 2.

15 - In the embodiment shown in Figs. 2 and 3 and
constructed as described above, a linear oil groove 22 one end
of which is open to the inner peripheral surface of the roller
2 and the other end of which is open to the tip of the blade_
21 is formed on the upper and lower end faces of a blade

20 protrusion base portion of the roller 2 from which the blade
protrudes and on the upper and lower end faces of the blade
21.

Accordingly, the lubrication o0il pumped up to the
oil supply passage 32 of the drive shaft 3 and supplied from

25 the branch passage 33 to the éliding contact portions between



chanber X into the suction chanber Y via the upper and | ower end faces of
the blade Bl, as indicated by solid arrows n in Fig. 1, whereby the upper
and | ower end+faces—of—the—roller B and the blade Bl are lubricated. In the

conventi onal @:ﬂnﬁi’iﬁ ogéenﬁc ver, because the oil supply to the front and

rear heads an ?ﬂjd | ower faces of the roller B and blade Bl in
sl i de cont act '

- 11 -

the roller 2 ahd the eccentric portion 31 is then forcibly
guided to_the tip portion of the blade 21, as shown by solid
arrows p1bf Figs. 2 and 3, along the respective oil grooves
22 by the centrifﬁgal force generated by the revolution of the
5 roller 2, and the lubrication oil flowing in these oil grooves
22 is suppliéd from these o0il grooves 22 to thé upper and
lower end-facesgof the blade protrusion base portion of the
roller 2 and thé_upper and lower end faces of the blade 21
through the revqiution of the roller 2.
10 ' | As a result, iﬁ becomes possible to lubricate
securely the entire upper and lower end faces of the roller
2 and blade 21, and to make the rotary compressor excellent
in the reliabilityf It is to be noted that in the embodiment
described-referring to Figs. 2 and 3, the tip side of the
15 blade 21 at the receiving groove 41 of the support body 4 is
opened, but it may'be closed to the outer side of ﬁhe cylinder
1. In either case, the entire upper and lower end faces of
the roller 2 and blade 21 can be securely lubricated.
In- é ééébnd embodiment shown in Fig. 4, in a
20 position outside of the support hole 14 in the cylinder 1 on
the.blade tip_side; a high pressure chamber 15 commuhicating
to the recéiving groove 41 defined between the two members 4A
and 4B of the support body 4 and also communicating to the

inner peripheral side of the roller 2 via the oil grooves 22



faces of the heads is made through cl earances between these faces by

utilizing the pressure differences, as described above, a pressure

di fference hardly occurs in hat ched portions D and E in Flg 1, nanely,
and | ower end face T e

upper
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provided on the blade 21 is formed so as to be closed to the

outside of the cylinder 1.

With the above arrangement, when the roller 2 is
operated to revolve so as to advance the blade 22 toward the
high pressure chamber 15, the high pressure lubrication oil
supplied to the inner peripheral portion of the roller 2 is
introduced into the high pressure chamber 15 via the oil
grooves 22 by the centrifugal force of the roller 2, and fills
the high pressure chamber. As a result, with the movement of
the blade 21, the lubrication oil within the high pressure
chamber 15 is fed by pressure difference to the suction
chamber Y along a suction-chamber-side outer peripheral
portion of the support body 4 supported in the support hole
14 and a suction-chamber-side wall portion of the blade 21,
as indicated by dotted arrows g in Fig. 4. On the other hénd,
on thé side of the compression chamber X, until the gaseous
fluid compressed thérein rises in pressure up to the pressure
equivalent to the internal pressure of the high pressure
chamber 15, the lubrication oil in the high pressure chamber
15 is fed by pressure difference to the compression chamber
X along a compression-chamber-side outer peripheral portion
of the support body 4 and a compression-chamber-side wall
portion of the blade 21. . By the oil flow from the high
pressure chamber 15 to the compression chamber X and suction

chamber Y due to pressure difference, the outer peripheral

in



-4- portions D at a blade protrusion base portion of the roller B from

whi ch the bl ade protrudes and upper and | ower end face portions E on the

tip side of the blade Bl entering into the receiving groove Ct-of the— -

support body C, and no flow of the lubricating oil takes 1ak 8t fd BbG Repiiy &
0

result, there has been such a problemthat the sliding conrnmunmmluml
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portion, upper and lower end faces and receiving hole 41 of

the support body 4 can be supplied with oil, and therefore the

outer peripheral portion and upper and lower end faces of the

support body 4 and furtﬁer the receiving groove 41 on which
5 the blade 21 slides can be effectively lubricated.

Fig. 5 shows the overall configuration of a
horizontal rotary compressor having a high pressure dome
according to a third embodiment. Within a horizonﬁal'casing
101 having an oil sump 0 at a bottom portion thereof, a motor

10 102 composed of a stator 121 and a rotor 122 is arranged on
one lateral side of the horizontal éasing, and a compression
element 104 driven by a drive shaft 103 extending from the
rotor 122 is arranged on the other side within the casing 101.
The compression element 104 has a cylinder 165 having a

15 cylinder chamber 151 therein, and a front head 106 and a rear
head 107 are arranged on both.sides of the cylinder 105 in the
axial direction.

Furthermore, within the cylinder chamber 151 of the
cylindér 105, as shown in Fig. 6, a tube-shaped roller 108

20 fitted on the eccentric portion 131 of the drive shaft 103
is installed, and on the roller 1da is integrally formed a
blade 109 partitioning the cylinder chamber 151 into a
compression chamber X communicating to a discharge port 152
provided on the cylinder 105 and a suctioﬁ chamber Y communi-

25 cating to a suction port 153 so that the blade 109 protrudes



end faces of the roller B and blade Bl with the faces of the heads can not
be securely lubricated, resulting in decrease of reliability. D SCLOSURE OF

| NVENTI ON The obj ect of the present invention is therefdhi&S indReplaced
swi-ng type rotary conpressor which is able to securely lu I I.I ,u"tlre
axial end surfaces of. the roller 1
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from the outer periphery of the roller 108 outward in the
radial direction, and the blade 109 is swingably supported by

a support body 110 rotatably provided in the cylinder 105.
With the rotation.bf the drive shaft 103, the roller
5 108 revolves within the cylinder chamber 151, and Qaseous
fluid infroduded through a suction tube 10la connected to the
suction port 153 is sucked into the suction chamber Y and then
compressed in the compression chamber X, and the compressed
-gas.is then discharged from the discharge port 152, via a
10 muffler provided on the outer side of the front head 106, to
an internal space of the casing 101 and then to the outside
through a discharge tube 101b-opened to the motor 102 within

the casing 101.

| In .the horizontal rotary compressor of this
15 embodiment, the blade 109 is disposed slantwise in an upper
portion'of the cylinder 105 apart from the oil sump O of the
casing 101. ;ﬂ addition, an oil chamber 154 being a closed
space is formed on a rear side of the blade 109 for supplying
oil to the blade 109, and a high-pressure oii supplied to the
20 compression chamber X is input, by the pressure difference
from a préssure of thé compression chamber X, into the oil
chamber 154 via a clearance defined between the blade 109 and
the support body 110. The oil input into the oil chamber 154
is then outpﬁt therefrom into the suction chamber Y via a

25 clearance defined between the blade 109 and the support body



and the blade and thus to inprove the reliability. In oreler to aehieve t he

above object,

rolder fitted around an eccentric portion of a drive shaft

' a swing type rotary conpressor according tQy od
i nvention conprises: a cylinder having a cylinder chanber l g‘fiﬁi B

di sposed within the cylinder
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110. Contacting portions of the blade 109 is lubricated
through the input and output ¢f the oil. Because the blade
109 is supplied with o0il from the oil chamber 154 disposed on
the rear side of the blade, as described ébove, it is not
necessary to make the blade 109 confront the oil sump O. This
makes it possible to set the blade in any desired position in
the cylinder 105. Consequently, the blade 109 can be arranged
in an upper portion of the cylinder 105 apart from the oil
sump O. This makes it possible to provide the discharge port
152 and suction port 153; which must be provided in the
vicinity of the blade 109, in positions apart from the oil
sump O. Therefore, the suction gas entering from the suction
port 153 is prevented from being overheated by the high
temperature oil in the oil sump O, whereby the reduction in
volume efficiency is suppreséed and the power is increased.
In addition, because the arrangement_of the blade 109 in the
upper position in the cylinder 105 allows the suction port 153
to be provided in the cylinder high above the o0il sump O, the
work for connecting the suction Eube 101la to the suction port
153 is readily done from one lateral side of the casing 101.
Thus, workability can be increased. Furthermore, because
there is no necessity to secure a space for the suction tube
101é on a lower side of the casing 101, the height of the

casing 101 can be reduced when assembled.



chanber;
therefrom and dividing the cylinder chanber into a conpression chanber and
a suction chanber; This is the replacenent sheet
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Furthermore, on each of the upper and lower end
facés of the blade 109 and the blade protrusion base portion
of the roller 8 from which the blade 109 protrudes, there is
formed an oil groove 111 radially extending therethrough, one
longitudinal end of which is open to the inner peripheral
surface of the roller 108 and the other_end of which is open
to the o0il chamber 154 provided on the rear side of the blade
109. By provision of the oil grooves 111, the_lubriéation oil
supplied from the o0il sump O.to the sliding portion of the
roller 108 can be positively supplied into the o0il chamber 154
via the o0il grooves 111 with the aid of the centrifugal force
resulting from the revolution of the roller 108 and the oil
chamber 154 is always filled with high pressure o0il, and
therefore, no shortage of oil will take place. Furthermore,
this high pressure oil maintains the o0il chamber 154 in a high
pressure state all the time, the oil in the oil chamber 154
can be fed, by préssure_aifference, to the suction chamber Y
which is held lower in pressure relative to the oil chamber
154, via the clearance between the support body 110 supported
within the cylinder 105 and the blade 109. For the compres-
sion chamber X, until the gaseous fluid compressed therein
reaches the pressure equivalent to that of the.oil chambexr
154, the lubrication oil in the oil chamber 154 is fed, by
pressure difference, to the compression chamber X as well via

the clearance between the support body 110 and the blade 109.



-5- a support body sw ngably provided in the cylinder and having a

recei ving groove for receiving a tip portion of the blade in such a manner
that the tip portion can nove back and forth; and an oil groove provided on
axial end faces of the

_17..

As a reéult, thé b1ade 109 can be lubricatéd more securely and
therefore the lubrication performance for the blade 109 is
enhanced.
INDUSTRIAL APPLICABILITY

5 ' .~ The.swing type rotary compressor according to the
present invention is primarily employed in the refrigeration

apparatus.
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bl ade and of a bl ade protrusion base portion of the roller fromwhich the
bl ade protrudes, said oil groove having one end opened to an inner

peri pheral surface of the roller and the other end opened to the tip of the
bl ade. In the rotary conpressor configured as described above, the

| ubrication oil supplied to the inner periphery side of the roller is-. - ...

fothny gui ded, by the centrifugal T1s$ma}hsBamR1imxd

JRAI I
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CLATIMS

1. A swing type rotary compressor comprising:
a cylinder (1, 105) having a cylinder chamber (11,
151) formed therein;
5 : a roller (2, 108) fitted around an eccentric portion
(31, 131) of a drive shaft (3, 103) and rotatably installed
within the cylinder chamber (11, 151);
a blade (21, 109) integrally provided on the roller
(2, 108) so as to protrude therefrom and dividing the cylinder
10 chamber (11, 151) into a compression chamber (X) and a suction
chamber (Y); |
a éupport body (4, 110) swingabiy provided in the
cylinder (1, 105) and having a receiving groove (41) for
receiving a tip portion of the blade (21, 109) in such a
15 manner that the tip portion can move back and forth; and
an oil groove (22, 111) provided on axial end faces
of the blade (21, 1b9) and of a blade protrusion base portion
of the roller (2, 108) from which the blade protrudes, said
oil groove having one end opened to an inner peripheral
20 surface of the roller (2,.108) and the other end opened to the

tip of the blade (21,109).

2. The swing type rotary compressor as claimed in Claim

1, whereln a hlgh pressure chamber (15, 154) closed to ocutside



force acting on the roller during the revolution of the roller, to the tip
porti.on of the bl ade through the oil groove. At this tine,”the lubricatton
oil flowing in the oil grooves is supplied, through the rexgkstipopah 2,

) . ] ed
rolder, to the axial end faces of the blade protrusion bas e
roller and the axial end faces of the blade. As a result of ml]”"rH in
the oil groove in association with the oi

- 19 -

of the cylinder (1, 105) is formed on a rear sidle of the
blade (21, 109) at the receiving groove (41) of the support

body (4, 110).
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supply utilizing the pressure differences between the inner peripheral
surface of the roller, the conpression chanber X, and the-sucti-on-chanher .
Y, the entire axial end faces of the roller and the bl ad ﬁg&aggsﬁecurely

oricated, and tharefore the reliabil ity can be improv Illllﬂllllﬂmllllfill

- 20 -

ABSTRACT

A swing type rotary compressér has a cylinder (1) having a

cylinder chamber (11) formed therein, a roller (2) fitted

around an eccentric portion (31) of a drive shaft (3) and

5 rotatably installed within the cylinder chamber (11), a blade

(21) integrally provided on the roller (2) so as to protrude

therefrom and dividing the cylinder chamber (11) into a
compression.chamber (X) and a suction chamber (Y), and a

support_body (4) swingébly provided in the cylinder (1) and

10 having a reqeiving groove (41) for receiving a tip portion of

the blade (21) in such a manner that the tip portion can move

back and forth. On axial faces of the blade (21) and a blade

protrusion_base portion of the roller (2), there are formed

oil grooves (22) one end of which is opened to an inner

15 periphéral surface of the foller 2 and the other end of which

is opened to the tip portion of the blade (21). In addition,

on the rear side of the blade (21) at the receiving groove

(41) of the support body (4), a high préssure chamber (15)

closed to outside of the cylinder (1) is formed. With this

20 configuration, the upper and lower end faces of the roller (2)

and blade (21), and sliding contact portions of the blade (21)

and the.support body (4) supporting the blade (21) can be

securely lubricated. Thus, the reliability is improved.



-6- I n one enbodi nrent of the present invention, a high pressure chanber
closed to outside of the cylinder is forned on a rear side of the bl ade at
t he receiving groove of the support body. Mre specifically, on the rear
side of the blade is fornmed a high pressure chanber communicating to the

Fig. 1

Thisllsiii‘l]t |i1|ai |i3|iii1|||€ilaced
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I nner peripheral side of the roller via the oil groove. As a result, at the
time of revolution of the roller, the high pressure chanber is filled with
the lubrication oil introduced to the high pressure chanber fromthe oi
groove, and the lubrication oil is then fed, by pressure difference, toward
t he suction chanber Y whi.ch is held lower in pressure relative to the high
pressure chanber, al ong a suction-chanber-side

&

Fig. 2 | .
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outer periphery of the support body supported in the cylinder and a
suction-chanber-side wall portion of the blade. On the other hand, on the
side of the conpression chanber X, until the gaseous fl uid. conpressed
therein reaches the pressure equivalent to the internal pressure of the
hi gh pressure chanber, the lubrication oil in the high pressure chanber is
fed, by this pressure difference, to the conpression chanber

Fig 3

31
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al ong a conpression-chanber-si de outer periphery of the support body and a
conpr essi on-chanber-side -wall portion of the blade. As a result, the outer
peri phery and both of the opposed end faces of the support body and

furt her, the receiving groove can be effectively |ubricated.

Fig 4

3l
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-7- BRI EF DESCRI PTION OF DRAWNGS Fig. 1 is a perspective view of a
conventional roller with a blade fornmed integrally therewith; Fig. 2 is a
per spective view showi ng a conpression elenent including a roller in a
swisng type rotary conpressor
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according to a first enbodi nent of the present invention; Fig. 3 is a plan
vi ew showi ng essential portions of the first enbodinent; Fig. 4 is a plan
vi ew showi ng essential portions of a second embodi nent of the present
invéntion; Fig. 5 is a longitudinal sectional view showi ng the overall
configuration of a horizontal rotary conpressor
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~accor di ng to a third enbodi nent of the present_invention: and Fig. 6 is a

pl an%}uews.h.ow_ng_e,s.se.nu_aJ__poLt-L-gns of the {hir RERpAOEVIENTt SHIBEST - MegE FOR

CARR  FiE o NRNE Fi 2jand 3 shoy Bridssctiporcopiged sk #Ie@nte’lnt
portijons a qu;:d%g ty%#gr\lot ﬁégompressor ac/gg’:@lamga)o q:zdfcbdsi ts%{&éﬁ .....

and t Dbempnmspamd el emenpaged onfigured J& Drawing(s) : paged T to paged .6.
A ,d Claim{s) :pagad ..\, to paged ..l.... -1 - /D/Abs?mcl paged ° to paged 2—0 .
Zf Drawing(s) : paged ....... to paged 6 . i
H

?/Abstract : paged 10 to paged ol

DESCRIPTION

A SWING TYPE ROTARY COMPRESSOR

TECHNICAL FIELD

The present invention relates to a swing type rotary
compressor primarily empioyed for a refrigeration apparatus.
BACKGROUND ART

Conventionally, as a swing type rotary comiaressor,
there is known a rotary combressor wherein, as described, for
example, in Japanese Patent Laid-Open Publication No. 5-
202874, a blade for partitioning a cylindexr chamber into a
suction chamber and a compression chamber is integrally
provided in é protruding manner on a roller fitted on an
eccentric portion of a drive shaft and is swingably supported
in a receiviﬁg groove of a support body rotatably provided in
the cylinder, whereby gaseous fluid is compressed through the
rotation of the rollexr. Morxe specifically, in the conven-
tionai swing type rotary compressor, as shown in Fig. 1, a
roller B provided with ‘an _integral blade Bl protruding
radially ouf.wardly from'th'e -rollerwis Aisposed in the cylinder

chamber Al of a cyllnder A which is fltted with 'a confronting

qu

front and rear heads on. axlaﬁlly both s:.des so that upper and

,'3
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that a roller 2 integrally formed with a blade 21 protruding radially
outwardfromthe roller is arranged within a cylinder chanber 11 of a
cylinder 1 closed by the faces of front and rear heads (not shown) so that
t he upper and | ower end faces of the roller 2 and blade 21 slidingly
contact the faces of the heads, an eccentric portion 31 of a drive shaft 3

S
_ P

a circular pillar—shaped support body C making. a sliding
contact with each head is rotatably supported in the cylinder
A é.nd a tip portion of the blia;.de Bl is supported on a
receiving groove Cl formed in the support body C in such a
manner that the blade Bl can swing and move back and forth.
Thereby, the inner space of the cylinder chambex Al is divided
into the compression chamber X and the suction chamber Y by
the rollexr B and blade Bl. And, by fitting the xoller B
around the eccentric portion of the drive shaft and revolving
the roller B within the cyiinder chamber Al by means of the
drive éhaft:, gaseous fluid is sucked.into the suction chamber
Y and compressed in the compression chamber X.

In the abéve-—described compressoxr, because the upper
and lower end faces of the roller B and blade Bl are in
sliding contacﬁ with the heads, it.is necessary to lubricate
“the upper and lo.wer end faces of the roller B and blade Bl
with oil supplied thereto. For this purpose, conventionally,
a high pressure lubrication oil supﬁlied to sliding contact
| portions betwee;n the eccentric portion of the drive shaft and
an inner pefipheral surface of the roller B has been'supplied
there by utilizing é pressure difference between the inner
périphery side of the roller B and the suction chamber Y, a
pressure difference between the innexr periphery side\ of the

roller B and the compression chamber X and a pressure

This Sheet Has Been R]i This is the replacement sheet
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-8- fitted into the roller 2 so as for the roller 2 to revolve through the
rotation of the drive shaft 3 while contacting an outer peripheral surface
of the roller with an inner wall surface of the cylinder chanber 11, and on

the ot her hand, a

difference between the compression chamber X and the suction
chamber Y.

Namely, a pféssure difference from the inner
periphery side of the roller B takes place in the suction
chamber Y and even in the compression chamber X until the
gaseous fluid is compressed to a predetermined pressure in the
compression chamber X, and there also exists a pressure
difference between the suction chamber Y and the compression
chamber X. By utilizing these pressure differences, the high
preésure lubrication oil .having lubricated the interface
between the eccentric portion and the roller B is-introduced
from the innerxr periphery'side of the roller B into the
compression chamber X and the suction chamber Y via the upper
and lower end faces of the roller B and from the compression
chamber X into the suction chamber Y via the upper and lower
end faces of the blade Bl, as indicated by solid arrows n in
Fig. - 1, whereby the upper and lower end faces of the roller
B and the blade Bl are lubricated.

. In the conventional compreésor, however, because the
oil supply to the front and rear heads and to the upper and
lower faces of the roller B and blade Bl in slide contact with
faces of the heads is made through clearances between these
faces by utilizing the préssufe differences, as described
above, a pressure difference hardly occurs in hatched portions

D and E in Fig. 1, namely, in upper and lower end face
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cylindrical support hole 14 conmmunicating to the inner space of the
cylinder chanber 11 is fornmed in an internedi ate position between a

di scharge port 12 and a suction port 13 provided in the cylinder 1, a
support body 14 making a sliding contact with the heads is rotatably
supported in the support hole 14 and a tip portion of the blade 21 is
slidably and back-and-forth novably sgpported In a receiving groove 41

portions Dlat a blade protrusion base portion of the roller
B from which the blade protrudes and upper and lower end face
portions E on Ehe tip side of the blade Bl entering into thé
recéiving groove Cl of the support body C, and no flow of the
lubricating oil takes place there. As a result, there has
beeﬁ such a problem that the sliding contact portions of the
end faces of the roller B and blade Bl with the faces of.the
heads can not be securely lubricated, resulting in decreése
of reliability.

DISCLOSURE OF INVENTION

The object of-the preseﬁt invention is therefore to
provide a swing type rotary compressor which is able to
securely lubricate the entire axial end surfaces of the roller
and the biade and thus to improve the reliability.

In order to achieve the above object, a swing type
rotary compressor - according to the present invention
comprises: |

| a cylinder having a cylinder chamber formed therein;

a roller fitted around an eccentric portion of a
d;ive_ shaft and rotatably disposed within the cylinder
chamber; |

a blade integrally provided on the roller so as to
protrude therefrom and dividing the cylinder chamber into a

compression chamber and a suction chamber;

heet Has Been Replaced This is the replacement sheet
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provided in the support body 4. The support body 4 is forned of two

sem -cyftindrical, i.e., sem-columar nenbers 4A and 4B, the receiving
groove 41 is defi ned between the two fl at confronting faces of the

sem -cylindrical nmenbers 4A and 4B, and the tip portion of the blade 21 is
inserted into the receiving groove 41. At the time of revolution of the

roller 2, an -
- 5 -

a support body swingably provided in the cylindexr
and having a receiving groove for receiving a tip portion of
Ehe blade in such a manner that the tip portion can move back
and forth; and

an oil groove provided on axial end faces of the
blade and of a blade protrusion base pértion of the roller
from which the blade protrudes, said oil groove having one end
opened to an inner peripheral surface of the roller and the
other end opened to the tip of the blade.

In the rotary cdmpressor configured as described
above, the lubrication oil supplied to the inner periphery
side of the roller is forcibly guided, by the centrifugal
force acting on the roller during the revolution of the
rollexr, to the tip portion of thé blade through the oil
groove. At this time, the lubrication oil flowing in the.oil
grooves is supplied, througﬁ the revolution of the rollexr, to
the axial end faces of the blade protrusion base portion of
the roller and the axial end faces of the blade. As a result
of the oil flow in the oil groove in association with the oil
supply utilizing the pressure differences between the inner
peripheral surface of the roller, the compression chamber X,
and the Suction chamber Y, ;he entire axial end faces of the
rollexr and the blade can be securely lubricated, and therefore

the reliability can be improved.
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I nternal space of the cylinder chanber 11 surrounded by a contact |ine on

whi ch the outer peripheral surface of the roller 2 conmes into contact with
the inner wall surface of the cylinder chanber 11 and a side wall surface

of the blade 21 on its front side relative to the revolution direction of

the roller 2 is set as the suction chanber Y communicating to the suction

port 13,.and an internal space of the cylinder chanber -

- 6 -

In one embodiment of the present invention, a high
pressure chamber closed to éutside of the cylinder is formed
on a rear side of the blade at the receiving groove of the
support body. More specifically, on the rear side of the
blade is formed a.high pressure chamber communicating to the
inner peripheral.side of the roller via the oil groove. As
a result, at the time of revolution of the roller, the high
pressure chamber is filled with the lubrication oil introduced
to the high pressure éhamber from the oil groove, and the
lubrication oil is then fea, by pressure difference, toward
the suction_chamber Y which is held lower in pressure relative
to the high pressure chambef, along a suction-chamber-side
outer periphery of the support body supported in the cylinder
and a suction-chamﬁer-side wall portion of the blade. On the
other hand, on the side of the compression chamber X, until
the gaseous fluid compreSsed therein reaches the pressure
equivalent to the internal pressure of the high pressure
chamber, the lubrication oil in the high pressure chamber is
fed, by this pressure difference, to the compression chamber
aiong a cdmpression-chamber-side outer periphery. of the
support body and a compression-chamber-side wall portion of
the blade.. As a result, the outer periphery and both of the
opposed end faces of the support body and further, the

receiving groove can be effectively lubricated.
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This is the replacenent sheet -9- 11 surrounded by the contact |ine and
a side wall surface of the blade 21 on its rear side relative to the
revolution

BRIEF DESCRIPTION OF DRAWINGS

Fig. ‘1 is a perspective view of a conventional
roller with a blade formed integrally therewith;

-Fig. 2 is a perspective view showing a compression
element including a roller in a swing type rotary compressor
according to a first embodiment of the present invention;

Fig. 3 is a plan view showing essential portions of
the first embodiment; |

Fig. 4lis a plan view showing essential portions of
a second embodiment of.the-present invention;

Fig. 5 is a'longitudinal sectional view showing the
overall configuration of a horizontal rotary coﬁpressor
according to a third embodiment of the present invention; and.

Fig. 6 is a plan view showing esséntial portions of
the third embodiment.

BEST MODE FOR CARRYING OUT THE INVENTION

Figs. 2 and 3 show only the compression element
portions of a swing'type rotary compressor according to é
first embodiment, and the compressioﬁ element is so configured
that a roller 2 integrally formed with a blade 21 protruding
radially outward from the roller is arranged within a cylinder
chamber 11 of a cylinder 1 closed by the faces of front and
rear heads (not shown) so that the upper and lower end faces
of the roller 2 and blade 21 slidingly contact the faces of

the heads, an eccentric portion 31 of a drive shaft 3 is
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direction is set as the conpression chanber X comunicating to the

di scharge port 12. By noving the contact line of the roller 2 on the inner.
wal | surface of the cylinder chanmber 11 through the operation of the drive
shaft 3, gas is sucked fromthe suction port 13 into the conpression
chanber X, then com pressed in the conpression chanber X, and then

di scharged fromthe di scharge port 12.8The suction and conpression of gas

is -

fitted into the roller 2 so as for the roller 2 to revolve
through the rotation of the_drive shaft 3 while contacting an
outer peripheral surface of the roller with an inner wall
surface of'the cylinder chamber 11, ana on the other hand, a
cylindrical support hqle'14 communicating to the inner space
oﬁ, the cylinder chamber 11 is formed in an iﬁtermediate
position between a discharge port 12 and a suction port. 13
provided in the cylinder 1, a support body 14 making a sliding
contact with the heads is rotatably supported in the support
hole 14 and a tip portion.of the blade 21 ié slidably and
back-and-forth movably supported in a Ieceivihg groove 41
provided in the support body-4. The support body 4 is formed
of two semi-cylindrical, i.e., semi-columnar members 42 and
4B, the receiving groove 41 is defined between the two flat
confronting faées of the semi-cylindrical members 4A and 4B,
and the tip portion of the blade 21 is inserted into the
receiving groove 41. -

At the time of revolution of the roller 2, an
internal space of the cylinder chamber 11 surrounded by.a
contact line on which the outer peripheral surface of the
roller 2 comes into contact with the inner wall surface of the
cylinder chamber 11 and a side wall surface of the blade 21
on its front side relative éo the revolution direction of the
roller 2 is set as the suction chamber Y communicating to the

suction port 13, and an internal space of the cylinder chamber
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repeated. An oil supply passage 32 conmunicating to an oil supply punp is
formed within the central portion of the drive shaft 3. Besides the oi
supply passage 32, a branch passage 33 extending radially outward fromthe
oi | supply passage 32 is provided in the eccentric portion 31 of the drive
shaft 3 to supply the high pressure oil punped up to the oil supply

-9 -

11 surrounded by the contact line and a side wall surface of
the blade 21 on its rear side relative to the revolution
direction is set as the compression chamber X communicating
to the digcharge port 12. By moving the contact line of the
roller 2 on the inner wall surface of the cylinder chamber 11
through the operation of the drive shaft 3, gas is sucked from
the suction port 13 into the compression chamber X, then com-
pressed in the compression chamber X, and.then discharged from
the discharge port 12. The suction and éompression of gas is
repeated. |

An oil supply passage 32 communicating to an oil
supply pump is formed within the central portion of the drive
shaft 3. Besides the oil supply passage 32, a branch passage
33 extending radially outward from the oil supply passage 32
is provided in the eccentric portion 31 of the drive shaft 3
to supply the high pressure oil bumped up to the oil supply
passage 32, via the branch passage 33, to sliding contact
positions betweeﬁ the inner peripheral surface of the rollex
2 and the outer peripheral surface of the eccentric portion
31. .

When the roller 2 is actuated to revolve, the inner
peripheral side of the roller 2 is brought into a high
pressure state by the supply'of the pumped-up high pressuré
oil, and as a result a predetermined pressure difference takes

place at all times between the inner peripheral side of the
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passage 32, via the branch passage 33, to sliding contact positions between
the i nner peripheral surface of the roller 2 and the outer peri pheral
surface of the eccentric portion 31. Wien the roller 2 is actuated to

revol ve, the inner peripheral side of the roller 2 is brought into a high
pressure state by the supply of the punped-up high pressure )

- 10 -

roller 2 and the suction chamber Y. On the other hand, on the
side of the compression chamber X, a pressure difference takes
place between thé inner peripheral side of the roller 2 and
the compression chamber X until gaseous fluid is compressed
in the compression chamber X to the same pressure as that of
the inner peripheral side of the roller 2. As a result, the
high pressure oil supplied to the inner peripheral side of the
roller 2 is fed from the .inner peripheral portion of the
ioller to the suction chamber Y and the compression chamber
X via upper and lower end féces of the roller 102 as shown by
solid arrows n in Figs. 2 and 3.- When the oil is introduced
to the suction chamber Y and the compression chamber X, the
upper and lower end faces of the roller 2 are supplied with
the oil through the revolution of the roller 2.
| In the embodiment shown in Figs. 2 and 3 and
constructed as described above, a linear oil groove 22 one end
of which is open to the inner peripheral surface of the rolle;
2 and the other end of which is open to the tip of the blade
21 is formed on the upper and léwer end faces of a blade
protruéibn base portion of the roller 2 from which the blade
pfotrudes and on the upper and lower end faces of the blade
21. . |
Accordingly, the lubrication oil pumped up to thé
oil supply passage 32 of the drive shaft 3 and supplied from

the branch passage 33 to the slldlng contact portions between
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oil, and as a result a predeterm ned pressure difference takes place at al
ti mes between the inner peripheral side of the - 10 - roller 2 and the
suction chanber Y. On the other hand, on the

- 11 -

the roller 2 and the eccentric portion 31 is then forcibly
guided to the tip portion of the blade 21, as shown by solid
arrows p of Figs. 2 and 3, along the respective oil grooves
22 by the éentrifugal force generated by the revolution of the
.roller 2, and the lubrication oil flowing'in these oil grooves
22 is supplied from these o0il grooves 22 to the upper and
lower end faces of the blade protrusion base portion of the
roller 2 and the upper and lower end faces of the blade 21
through the revolution of the roller 2.

As a result, it becomes possible to lubricate
securely the entire ﬁpper and lower end faces of the roller
2 and blade 21, and to make the rotary compressor excellent
in the réliability. It is to be noted that in the embodiment
described referring to Figs. 2 and 3, the tip side of the
blade 21 at the receiving groove 41 of the support body 4 is
opened, but it may be closed to the outer side of the cylinder
1. In either case, the entire uppér and lower end faces of
the roller 2 and blade 21 éan.be securely lubricated.

In a second embodimeﬁt shown in Fig. 4, in a
position outside of the support hole 14 in the cylinder 1 on
the blade tip side, a high pressure chamber 15 communicating
to ﬁhe receiving groove 41 defined between the two members 4A
and 4B of the support body 4 and also communicating to the

inner peripheral side of the roller 2 via the oil grooves 22
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side of the conpression chanber X, a pressure difference takes place

bet ween 't he i nner peripheral side of the roller 2 and the conpression
chanber X until gaseous fluid is conpressed in the conpression chanmber X to
the sane pressure as that of the inner peripheral side of the roller 2. As
a result, the high pressure oil supplied to the inner peripheral _side of
the roller 2 is fed fromthe inner peGEPheral portion of the

provided on the blade 21 is formed so as to be closed to the
outside of the cylinder 1.

With the above arrangement, when the roller 2 is
operated to revolve so as to advance the blade 22 toward the
high pressure chamber 15, the high pressure lubrication oil
supplied to the inner peripheral portion of the roller 2 is
introduced into the high pressure chamber 15 via the oil
grooves 22.by the centrifugal force of the roller 2, and fills
the high pressure chamber. As a result, with the movement of
the blade 21, the .lubrication oil within the high pressure
chamber 15 is fed by pressure difference to the suction
chamber Y along a suction-chamber-side outer peripheral
portion of the support body 4 éupported in the support hole
14 and a suction-chamber-side wall portion of the blade 21,
as indicated by dotted arrows q in Fig. 4. On the other hand,
on the side of the compression chamber X, until the gaseous
fluid compressed therein rises in pressure up to the pressure
equivalenﬁ to the internal pressure of the high pressure
chamber 15 the lubrication oil 1n the high pressure chambexr
15 is fed by pressure difference to the compression chamber
X along a compression-chamber-side outer per1pheral portion
of the support'body 4 and a compression-chamber-side wail
portion of the blade 21. By the o0il flow from the high
pressure chamber 15 to the compression chamber X and suction

chamber Y due to pressure difference, the outer peripheral
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roller to the suction chanber Y and the conpression chanber X via upper and
| oner end faces of the roller 102 as shown by solid arrows n in Figs. 2 and
3. Wien the oil is introduced to the suction chanber Y and the conpression
chanber X, the upper and lower end faces of the roller 2 are supplied wth
the oil through the revolution of the roller 2. In the enbodi nent -shown in

Figs. 2 and 3 and - 13 -

portion, upper and lower end faces and receiﬁing hole 41 of
the support body 4 can be supplied with oil, and therefore the
outer peripheral portion and upper and lower end faces of tﬁé
support body 4 and further the receiving groove 41 on which
the blade 21 slides can be effectively lubricated. .

Fig. 5 shows the overall configuration of a
_hdrizontal rotary compressor having a high pressure dome
accofding to a third embodiment. Within a horizontal casing
101 having an oil sump 0 at a bottom portion thereof, a motor
102 composed of a stator 121 and a rotor 122 is arranged on
one lateral side of the horizontal casing, and a compression
element 104 driven by a drive shaft 103 extending from the
rotor 122 is arranged on the other side within the casin§ i01.
The compression element 104 has a cylinder 105 having a
cylinder chamber 151 therein, and a front head 106 and a rear
head 107 are arranged on both sides of the cylinder 105 in the
axiai direction.

Furthermore, within the cylinder chamber 151 of the
cylindexr 105, as shown in Fig. 6, a tube-shaped roller 108

-fitted on-the eccentric portion 131 of the d;i?e shaft 103
is installed, and on the roller 108 is integrally formed a
blade .109 partitioning the cylinder chamber 151 into a
compression chamber X communicating to a discharge port'152
provided on the cylinder 105 and a suction chamber Y communi-

cating to a suction port 153 so that the blade 109 protrudes
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constructed as described above, a linear oil groove 22 one end of which is
open to -the inner peripheral surface of the roller 2 and the other end of
which. is open to the tip of the blade 21 is formed on the upper and | ower
end faces of a blade protrusion base portion of the roller 2 fromwhich the
bl ade protrudes and on the upper and |ower end faces of the blade 21

- 14 -

from the outer periphery of the roller 108 outward in the
radial direction, and the blade 109 is swingably supported by
a support body 110 rotatably provided in the cyliﬁaer 105.
With the rotation of the drive shaft 103, the roller
108 revolves within the cylinder chamber 151, and gaseous
fluid introduced through a suction tube 10la connected to the
suction port 153 is sucked into the suction chamber Y and then
compressed in the compression chamber X, and the compressed
gas is then discharged from the discharge port 152, via a
mﬁffler provided on the outer side of the front head 106, to
an internal space of the casing 101 .and then to the outside
through a discharge tube 101b opened to the motor 102 within
the casing 101.
| In the hprizontal rotary compressor of this
embodiment, the blade 109 is disposed slantwise in an upper
portion of the cylinder 105 apart from the oil sump O of the
casing 101. In addition, an oil chamber 154 being a closed
space is formed on a rear side of the blade 109 for supplying
oil to the blade 109, and a high-pressure oil supplied to the
compression chamber X is input, by the pressure difference
from a pressure of the compfessiOn chamber X, into the oil
chamber 154 via a clearance defined between the blade 109 and
the support body 110. Thé oil input into the oil chamber 154
is then output therefrom into the suction chamber Y via a

clearance defined_between the blade 109 and the support body
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Accordingly, the lubrication oil punped up to the oil supply passage 32 of
the dri.ve shaft 3 and supplied fromthe branch passage 33 to the sliding
contact portions between the roller 2 and the eccentric portion 31 is

then forcibly

- 15 -

110. Contacting portions of the blade 109 is lubricated
through the input and output of the oil. Because the blade
109 is supplied with oil from the oil chamber 154 disposed on
the rear side of the blade, as described above, it is not
necessary to make the blade 109 confront the oil sump O. This
makes it possible to set the blade in any desired position in
the cylindexr 105. Conséquently, the blade 109 can be arrangéd
in an upper portion of the cylinder 105 apart from the oil
sump O. This makes it possible to provide the discharge port
152 and suction porxt 153; which must be provided in the
vicinity of the blade 109, in positions apart from the oil
sump O. Therefore, the suction gas entering from the suction
port 153 is prevented from being overheated by the high
temperature oil in the o0il sump O, whereby the reduction in
volume efficiency is suppreséed and the power is increased.
In addition, because the arrangement of the blade ;09 in the
upper position in the cylinder 105 allows the suction port 153
to be provided in the éylinder high above the oil sump O, the
work for connecting the suction tube 10l1la to the suction port
153 is readily done from one lateral side of the casing 101.
Thus, workability can be increased. Furthermore, because
there is no necessity to secure a space for the suction tube
101a on a lower side of the casing 101, the height of the

casing 101 can be reduced when assembled.
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guided to the tip portion of the blade 21, as shown by solid arrows p of
Figs. 2 and 3, along the respective oil grooves 22 by the centrifugal force
generated by the revolution of the roller 2, and the lubrication oi

flowng in these oil grooves 22 is supplied fromthese oil grooves 22 to

t he upper and 1 ower end faces of the blade protrusion base portion of the
roller 2 and the upper and | ower end.fgges of the blade 21

Furthermore, on each of the upper and lower end
faces of the blade 109 and the blade protrusion base portion
of the roller 8 from which the biéde 109 protrudes, there is
formed an oil groove 111 radially extending therethrough, one
longitudinal end of which is open to the inner pefipheral
surface of the roller 108 and the other end of which is open
té the oil chamber 154 provided on the rear side of the blade
109. By provision of the oil grooves 111, the lubrication oil
supplied from the oil sump O to the sliding portion of the
rollexr 108 can be positively supplied into the oil chamber 154
via the oil grooves 111 with the aid of the centrifugal force
resulting from the revolution of the roller 108 and the oil
‘chamber 154 is always filled with high pressure oil, and
therefore, no shortage of oil will take place. Furthermore,
this high pressure oil maintains the oil chamber 154 in a high
pressure state all the time, the oil in the oil chamber 154
can be fed, by pressure difference, to the suction chamber Y
which is held lower in pressure relative to the oil chamber

. 154, via the clearance between the support body 110 supported
within the:cylinder 105 and the blade 109. For the compres-
sion chamber X, until the gaseous fluid compressed therein
reaches the pressure equivalent to that of the oil chamber
154, the lubricétion 0il in the oil chamber 154 is fed, by
pressure difference, to the compression chamber X as well via

the clearance between the support body 110 and the blade 1089.
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t hrough the revolution of the roller 2. As a result, it becones possible to
| ubricate securely the entire upper and |lower end faces of the roller 2 and
bl ade 21, and to nmake the rotary conpressor excellent in the reliability.
It is to be noted that in the enbodi nent described referring to Figs. 2 and
3, the tip side of the blade 21 at the receiving groove 41 of the support
body 4 is

- 17 -

As a result, the blade 109 can be lubricated more securely and
therefore the lubrication performance for the blade 109 is
enhanced. .

INDUSTRIAL APPLICABILITY

- The swing type rotary compressor according to the
present invention is primarily employed in the refrigeration

apparatus.
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opened, but it may be closed to the outer side of the cylinder 1. In either
case, the entire upper and lower end faces of the roller 2 and blade 21 can
be securely lubricated. In a second enbodinent shown in Fig. 4, in a
position outside of the support hole 14 in the cylinder 1 on the hlade tip
side, a high pressure chanber 15 comunicating to the rece|v1ng groovée 41
defined between the two nmenbers 4A -~ 18 - lwa}hSB%mR1imai

WA

CLAIMS

1. A .sx;l.ing type fotary compressor comprising:

a cylinder (1, 105) having a cylinder chamber (11,
151) formed therein;

a roller (2, 108) fitted around an eccéﬁtric portion
(31, 1315 of a drive shaft (3, 103) and rotatably installed
within fﬁe cylinder chamber (11, 151); |

| a blade (Zi, 109) integrally provided on the roller
(2, 108) so as to protrude fherefrom and dividing the cylinder
chamber (11, 151) into a compression chamber (X).and a -suction
chamber (Y);

a support body (4, 110) swingably provided in the
cylinder (1, 105) and having a receiving groove (41) for
receiving a tip portion of the blade (21, 109) in such a

manner that the tip portion can move back and forth; and

an oil groove (22, 111) provided on axial end faces
of the blade (21,.109) and of a blade protrusion base portion

"of the.rol;er (2, 108) from which the blade protrudes, said
oil groo've having one end opened to an inner peripheral
surface of the roller (2, 108) and the other end openea to the

tip of the blade (21,109).

2. The swing type rotary compressor as claimed in Claim

1, wherein a high pressure chamber (15, 154) closed to outside

T
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and 4B of the support body 4 and al so communi cating to the inner peripheral
side of the roller 2 via the oil grooves. 22 - 12 - provided on the bl ade
21 is forned so as to be closed to the

- 19 -

of the cylinder (1, 105) is formed on a rear side of the
blade (21, 109) at the receiving groove (41) of the support

body (4, 110).
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outside of the cylinder 1. Wth the above arrangenent, when the roller 2 is
operated to revolve so as to advance the bl ade 22 toward the high pressure
chanber 15, the high pressure lubrication oil supplied to the inner

peri pheral portion of the roller 2 is introduced into the high pressure
chanber 15 via the oil grooves 22 by the centrifugal force of the roller 2,
“and fills - 20 - | '

A SWING TYPE ROTARY COMPRESSOR

Fr WA AR T A MW LAY s ]

ABSTRACT

A roller (2) formed with a blade (21) is fitted around a drive
shaft (3) within a cylinder (1). A tip portion of the blade
is received in a receiving groove (41l) of a swingable support
body (4). BAxial end faces of the blade and a blade protrusion
base poftion of the roller have an oil groove (22), one end
.of which is opened to an inner peripheral surface of the
roller and the other end of which is opened to the tip portion
of the blade. A high pressure chamber (15) closed to outside
of the cylinder is formed on thé rear side of the blade at the
receiving groove. Thus, the upper and lower end faces of the
roller and blade, and sliding contact portions of the blade

and the support body can be securely lubricated.

FIGURE 4.
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the high pressure chanber. As a result, wth the novenent of the blade 21,
the lubrication oil within the high pressure chanber 15 is fed by pressure
difference to the suction chanber Y along a suction-chanber-side outer

peri pheral portion of the support body 4 supported in the support hole 14
and a suction-chanber-side wall portion of the blade 21, as indicated by
dotted arrows q in Fig. 4. On the other 1thand, '
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on the side of the conpression chanber X, until the gaseous fluid
conpressed therein rises in pressure up to the pressure equivalent to the
i nternal pressure of the high pressure chanber 15, the lubrication oil in
t he high pressure chanber 15 is fed by pressure difference to the
conpressi on chanber X al ong a conpression-chanber-si de outer periphera
portion of the support body 4 and a comression-chanber-side wall
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portion of the blade 21. By the oil flow fromthe high pressure chanber
15 to the conpression chanber X and suction chanber Y due to pressure
di fference, the outer peripheral - 13 -

Fig 3
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portion, upper and |lower end faces and receiving hole 41 of the support
body 4 can be supplied with oil, and therefore the outer peripheral portion
and upper and |ower end faces of the support body 4 and further the
receiving groove 41 on which the blade 21 slides can be effectively

| ubricated. Fig. 5 shows the overall configuration of a horizontal rotary
conpressor having a high pressure done 4 -

Fig 4
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according to a third enbodinent. Wthin a horizontal casing 101 having an
oil sunp 0 at a bottom portion thereof, a notor 102 conposed of a stator
121 and a rotor 122 is arranged on one | ateral side of the horizontal
casing, and a conpression elenment 104 driven by a drive shaft 103 extendi ng
fromthe rotor 122 is arranged on the other side wthin the casing 101. The
conpression el ement 104 has a cylinder-1®5 having a :
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cylinder chanber 151 therein, and a front head 106 and a rear head 107 are
arranged on both sides of the cylinder 105 in the axial direction.
Furthernore, within the cylinder chanmber 151 of the cylinder 105, as shown
in Fig. 6, a tube-shaped roller 108 fitted on the eccentric portion 131 of
the drive shaft 103 is installed, and on the roller 108 is integrally

formed a | | -6 -
Fig 6
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DESCRIPTION

A SWING TYPE ROTARY COMPRESSOR

TECHNICAL FIELD
The present invention relates to a swing type rotary
compressor primarily employed for a refrigeration apparatus.

BACKGROUND ART

Conveh;ionally, as a swing type rotary comﬁressor,
there is known a rotary compressér wherein, as described, for
example, in Japanese Patent Laid-Opefx Publicatipn No. 5-
202874, a blade for partitioning a cylinder chamber into a )
suction chamber' and a compression chamber is integrally
provided in a protruding manner on a roller fitted on an
eccentric portlon of a drive shaft and is sw1ngably supported
in a receiving groove of a support body rotatably provided in
the cylinder, whereby gaseous fluid is compressed through the
rotation of the roller. More specifically, in the conven-
tional swing type rotary compressor, as shown in Fig. 1, a
roller B provided with an _integral blade Bl protruding
radially outwardly from the roller is disposed in the cylinder
chamber Al of a cylinder A which is fitted with a confronting
ffont and rear heads on axially both sideé so that upper and
lower end faces of the roller B and blade Bl make a sliding

contact with respective faces of the front and rear heads, and
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- 14 - fromthe outer periphery of the roller 108 outward in the radi al
direction, and the blade 109 is sw ngably supported by a support body 110
rotatably provided in the cylinder 105. Wth the rotation of the drive

shaft 103, the roller

a circular pillar-shaped support body C maki'ng. a sliding
contact with each head is rotatably supported in the cylinder
A and a tip portion of the bl.a.lde Bl is supported on a
receiving groove Cl formed in the support body C in such a
manner that the blade Bl can swing and move back and forth.
Thereby, the inner space of the cylinder chamber Al is divided
into the compression chamber X and the suction chamber Y by
the roller B and blade B1. And, by fitting the roller B
around the eccentric portion of the drive shaft and revolving
the roller B within the cyiinder chamber Al by means of the
drive shaft, gaseous fluid is sucked.into thé suction chamber
Y and compressed in the compression chamber X.

In the above-described compressoxr, because the upper
and lower end faces of the roller B and blade Bl are in
sliding contact with the heads, it‘ is necessary to lubricate
the upper and loﬁer end faces of the roller B and blade Bl
| with oil supplied thereto. For this purpose, conventionally,
a high pressure lubrication oil supplied to sliding contact
portions betweeﬁ the eccentric portion of thé drive shaft and
an inner peripheral surface of the roller B has been supplied
there by utilizing é. pressure difference between the inner
periphery side of the rxroller B and the Suction'chamber Y, a
pressure difference between the inner periphery side of the

roller B ‘and the compression chamber X and 'a pressure
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108 revolves wthin the cylinder chanber 151, and gaseous fluid introduced
t hrough a suction tube |0la connected to the suction port 153 is sucked
into the suction chanmber Y and then conpressed in the conpression chamnber
X, and the conpressed gas is then discharged fromthe di scharge port 152,
via a nuffler provided on the outer side of the front head 106, to an
I nternal space of the casing 101 and then to the outside )

. _ 3 -

difference between the compression chamber X and the suction
chamber Y.

Namely, a pféssure difference from the inner
periphery side of the roller B takes place in the suction
chamber Y and even in the compression chamber X until the
gaseous fluid is compressed to a predetermined pressure in the
compression chamber X, and there also exists a pressure
difference between the suction chamber Y and the compression
chamber X. By utilizing these pressure differences, the high
pressure lubrication oil .having lubricated the interface
between the eccentric portion and the roller B is‘introduced
from the inner periphery 'side of the roller B into the
compression chamber X and the suction chamber Y via the upper
and lower end faces of the roller B and from the compression
chamber X into the suction chamber Y via the upper and lower
end faces of the blade Bl, as indicated by solid arrows n in
Fig. 1, whereby the upper and lower end faces of the roller
B and the blade Bl are lubricated.

) In the conventional compressoxr, however, because the
oil supply to the front and rear heads and to the upper and
lower faces of the roller B and blade Bl in slide contact with
faces of the heads is made through clearances between these
faces by utilizing the préssufe differences, as described
above, a pressure difference hardly occurs in hatched portions

D and E in Fig. 1, namely, in upper and lower end face
This is the replacement sheet
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t hrough a di scharge tube 101b opened to the notor 102 within the casing
101. In the horizontal rotary conpressor of this enbodi nent, the bl ade 109
i s di sposed slantwi se in an upper portion of the cylinder 105 apart from
the oil sunp O of the casing 101. In addition, an oil chanber 154 being a
cl osed space is fornmed on a rear side of the blade 109 for supplying

- 4 -

portions D at a blade protrusion base portion of the roller
B from which the blade protrudes and upper and lower end face
portions E on ﬁhe tip side of the blade Bl entering into thé
recéiving groove Cl of the support body C, and no flow of the
lubricating oil takes place there. As a result, there has
been such a problem that the sliding contact portions of the
end faces of the roller B and blade Bl with the faces of.the
heads can not be securely lubricated, resulting in decrease
of reliability;

DISCLOSURE OF INVENTION

The object of.thé preseﬁt invention is therefore to
provide a swing type rotéry compressor which is able to
securely lubricate the entire axial end surfaces of the roller
and the blade and thus to improve the reliability.

In order to achieve the above object, a swing type
rotary compressor according to the present in&ention
comprises: |

a cylinder having é cylinder chamber formed therein;

a roller fitted around an eccentric portion of a
d;ive shaft and rotatably disposed within the cylinder
chamber;

a-blade integrally provided on the roller so as to
protrude therefrom and dividing the cylinder chamber into a

compression chamber and a suction chamber;
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oil to the blade 109, and a high-pressure oil supplied to the conpression
chanber X is input, by the pressure difference froma pressure of the
conpressi on chanber X, into the oil chanber 154 via a cl earance defined
bet ween the bl ade 109 and the support body 110. The oil input into the oi
chanber 154 is then output therefrominto. the suction chanber Y via a

cl earance defined between the blade 109 and the support body -

-5 -

a support body swingably provided in the cylinder
and having a receiving groove for receiving a tip portion of
the blade in such a manner that the tip portion can move back
and forth; and

an oil groove provided on axial end faces of the
blade and of a blade protrusion base pbrtion of the roller
from which the blade protrudes, said oil groove having one end
opened to an inner peripheral surface of the roller and the
other end opened to the tip of the blade.

In the rotary cdmpressor configured as described
above, the lubrication oil supplied to the inner periphery
side of the roller is forcibly guided, by the centrifugal
force acting on the roller during the revolution of the
roller, to tke tip portion of thé blade through the oil
groove. At this time, the lubrication oil flowing in the oil
grooves 1is supplied, through the revolution of the roller, to
the axial end faces of the blade protrusion base portion of
the roller and the.akialiend faces of the blade. As a result
of the oil flow in the oil groove in association with the oil
supply utilizing the pressure differences between the inner
peripheral surfacé of the roller, the compression chamber X,
and the suction chamber Y, the entire axial end faces of the
roller and the bladé can be securely lubricated, and therefore

the reliability can be improved.
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- 15‘- 110. Contacting portions of the blade 109 is lubricated through
the input and output of the oil. Because the blade 109 is supplied wth oi

fromthe oil chamnber 154_disposed on

In one embodiment of the present invention, a high
pressure chamber closed to outside of the cylinder is formed
on a rear side of the blade at the receiving groove of the
support body. More specifically, on the rear side of the
blade is formed a.high pressure chamber communicating to the
inner peripheral side of the roller via the oil groove. As
a result, at the time of revolution of the roller, the high
pressure chamber is filled with the lﬁbrication.oil introduced
tg the high pressure chamber from the oil groove, and the
lubrication oil is then fea, by pressure difference, toward
the suction chamber Y which is held lower in pressure relative
to the high pressure chambef, along a.suction-chamber—side
outer periphery of the support body supported in the cylinder
and a suction-chamﬁer-side wall portion of the blade. On the
other hand, on the side of the compression chamber X, until
the gaseous fluid compressed therein reaches the pressure
equivalent to the internal pressure of the high pressure
chamber, the lubrication oil in the high pressure chamber is
fed, by this pressure difference, to the compression chamber
along a compression-chamber-side outer periphery of the
support body and a compression-chamber-side wall portion of
the blade. As a result, the outer periphery and both of the
opposed end faces of the support body and further, the

receiving groove can be effectively lubricated.
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the rear side of the blade, as described above, it is not necessary to nake
the bl ade 109 confront the oil sunp 0. This nakes it possible to set the

bl ade in any desired position in the cylinder 105. Consequently, the bl ade
109 can be arranged in an upper portion of the, cylinder 105 apart fromthe
oil sunp 0. This makes it possible to provide the discharge port- 152 and
suction port 153, which nust be proviged in the

BRIEF DESCRIPTION OF DRAWINGS

Fig. '1 is a perspective view of a conventional
roller with a blade formed integrally therewith;

‘Fig. 2 is a perspective view showing a compression
element inclﬁding a roller in a swing type rotary compressor
according to a first embodiment of the present invention;

Fig. 3 is a plan view showing essential portions of
the first embodiment;

Fig. 4_is a plan view showing essential portions of
a second embodiment of_the-present invention;

Fig. 5 is a longitudinal sectional view showing the
oyerall configuration of a horizontal rotary compressox
according to a third embodiment of the present invention; and.

Fig. 6 is a plan view showing esséntial portions of
the third embodiment.

BEST MODE FOR CARRYING OUT THE INVENTION

Figs. 2 and 3 show only the compression element
portions.of a swing type rotary compressor according to a
first embodiment, and the compressioﬁ element is so configured
that a roller 2 integrally formed with a blade 21 protruding
radially outward from the roller is arranged within a cylinder
chamber 11 of a cylinder 1 closed by the faces of front and
rear heads (not shown) so that the upper and lower end faces
of the roller 2 and blade 21 slidingly contact the faces of

the heads, an eccentric portion 31 of a drive shaft 3 is
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vicinity of the blade 109, in positions apart fromthe oil sunp O.
Therefore, the suction gas entering fromthe suction port 153 is prevented
from bei ng overheated by the high tenperature oil in the oil sunp O,
whereby the reduction in volunme efficiency is suppressed and the power is
I ncreased. In addition, because the arrangenent of the blade 109 in the

upper position in the cylinder 105 allows the suction port 153
. _ 8 -

fitted into the roller 2 so as for the roller 2 to revolve
through the rotation of the drive shaft 3 while contacting an
outer peripheral ‘surface of the roller with an inner wall
surface of the cylinder chamber 11, ana on the other hand, a
cylindrical support hqle 14 communicating to the inner space
oﬁ the cylinder chamber 11 is formed in an intermediate
position between a discharge port 12 and a suction port 13
provided in the cylindér 1, a support body 14 making a sliding
contact with the heads islrotatably supported in the support
hole 14 and a tip portion.of the blade 21 ié slidably and
back-and-forth movably supported in a receiving groove 41
provided in the support body-4. The support body 4 is formed
of two semi-cylindrical, i.e., semi-columnar members 4A and
4B, the receiving groove 41 is defined between the two flat
confronting faées of the semi-cylindrical members 4A and 4B,
and the tip portion of the blade 21 is inserted into the

receiving groove 41.

At the time of revolution of the roller 2, an
internal space of the cylinder chamber 11 surrounded by.a
contact line oﬁ which the outer peripheral surface of the
roller 2 comes into contact with the inner wall surface of the
cylinder chamber 11 and a side wall surface of the blade 21
on its front side relative to the revolution direction of_the
roller 2 is set as the suction chamber Y communicating to the

suction port 13, and an internal space of the cylinder chamber
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to be provided in the cylinder high above the oil sunp O, the work for
connecting the suction tube O a to the suction port 153 is readily done
fromone lateral side of the casing 101. Thus, workability can be

I ncreased. Furthernore, because there is no necessity to secure a space
for the suction tube 10la on a | ower side of the ca5|ng 101, the _height of

the casing 101 can be reduced when assgnbled

11 surrounded by the contact line and a side wall surface of
the blade 21 on its rear side relative to the revolution
direction is set as the compression chamber X communicating
to the discharge port 12. By moving the contact line of the
roller 2 on the inner wall surface of the cylinder chamber 11
through the operation of the drive shaft 3, gas is sucked from
the suction port 13 into the compression chamber X, then com-
pressed in the compression chamber X, and-then discharged from
the discharge port 12. The suction and éompression of gas is
repeated.

An oil supply passage 32 communicating to an oil
supply pump is formed within the central portion of the drive
shaft 3. Besides the o0il supply passage 32, a branch passage
33 extending radially outward from the oil supply passage 32
is provided in the eccentric portion 31 of the drive shaft 3
to supply the high pressure oil ﬁumped up to the oil supply
passage 32, via the branch passage 33, to sliding contact
positions between the inner peripheral surface of the roller
2 and the outer peripheral surface of the eccentric portion
31. ‘ |

When the roller 2 is actuated to revolve, the inner
peripheral side of the xoller 2 is brought "into a high
pressure state by the supply of the pumped-up high pressure
oil, and as a rgsult a predetermined pressure difference takes

place at all times between the inner peripheral side of the
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Furthernore, on each of the upper and |lower end faces of the blade 109 and
the bl ade protrusion base portion of the roller 8 fromwhich the blade 109
protrudes, there is fornmed an oil groove 111 radially extending

t her et hr ough, one

- 10 -

roller 2 and the Suction chamber Y. On the other hand, on the
side of the compression chamber X, a pressure difference takes
place between thé inner peripheral side of the roller 2 and
the compression chamber X until gaseous fluid is compressed
in the compression chamber X to the same pressure as that of
the inner peripheral side of the roller 2. As a result, the
high pressure oil supplied to the inner peripheral side of the
roller 2 is fed from the inner peripheral portion of the
roller to the suétion chamber Y and the compression chamber
X via upper and lower end féces of the roller 102 as shown by
solid arrows n in Figs. 2 and 3. When the oil is introduced
to the suction chamber Y and the compression chamber X, the
upper and lower end faces of the roller 2 are supplied with
the oil through the revolution of the roller 2.

In the embodiment shown in Figs. 2 and 3 and
constructed as described above, a linear oil groove 22 one end
of which is open to the inner peripheral surface of the roller
2 and the other end of which is open to the tip of the blade
21 is formed on the upper and lower end faces of a blade
protruéiﬁn base portion of the roller 2 from which the blade
pfotrudes and on the upper and lower end faces of the blade
21.

Accordingly, the lubrication oil pumped up to the
oil supply passage 32 of the drive shaft 3 and supplied from
the branch passage 33 td the sliding contact portions between
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| ongi tudi nal end of which is open to the inner peripheral surface of the
roller 108 and the other end of which is open to the oil chanber 154

provi ded on the rear side of the blade 109. By provision of the oil grooves
111, the lubrication oil supplied fromthe oil sunp O to the sliding
portion of the roller 108 can be positively supplied into the oil chanber
154 via the oil grooves 1lIl with the aid.of the centrifugal forcé

- 11 -

the roller 2 and the eccentric portion 31 is then forcibly
guided to the tip portion of the blade 21, as shown by solid
arrows p of Figs. 2 and 3, along the respective o0il grooves
22 by the éentrifugal force generated by the revolution of the
.roller 2, and the lubrication oil flowing in these oil grooves
22 is supplied from these oil grooves 22 to the upper and
lower end faces of the blade protrusion base portion of the
roller 2 and the upper and lower end faces of the blade 21
through the revolution of the roller 2.

| As a result, iﬁ becomes possible to lubricate
securely the entire upper and lower end faces of the roller
2 and blade 21, and to make the rotary compressor excéllent
in the reliability. It is to be noted that in the embodiment
described referring to Figs. 2 and 3, the tip side of the
blade 21 at the receiving groove 41 of the support body 4 is
opened, but it may be closed to the outer side of the cylinder
1. In either case, the entire uppér and lower end faces of
the roller 2 and blade 21 can be securely lubricated.

In a second embodimeﬁt shown in Fig. 4, in a
position outside of the support hole 14 in the cylinder 1 on
the blade tip side, a high pressure chamber 15 communicating
to the receiving groove 41 defined between the two members 4A
and 4B of the support body 4 and also communicating to the

inner peripheral side of the roller 2 via the oil grooves 22
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resulting fromthe revolution of the roller 108 and the oil chanber 154 is

atways filled with high pressure oil, and therefore, no shortage of oi
wi |l take place. Furthernore, this high pressure oil maintains the oi
chanber 154 in a high pressure state all the tine, the oil in the oi

chanmber 154 can be fed, by pressure difference, to the suction chanber Y
which is held lower in pressure relative to the oil chanber
- 12 -

provided on the blade 21 is formed so as to be closed to the
outside of the cylinder 1.

With the above arrangement, when the roller 2 is
operated to revolve so as to advance the blade 22 toward the
high pressure chamber 15, the high pressure lubrication oil
supplied to the inner peripheral portion of the roller 2 is
introduced into the high pressure chamber 15 via the oil
grooves 22-by the centrifugal force of the roller 2, and fills
the high pressure chamber. As a result, with the movement of
the blade 21, the .lubrication oil within the high pressure
chambexr 15 is fed by pressﬁre difference to the suction
chamber Y along a suction-chamber-side outer peripheral
portion of the support body 4 suﬁported in the support hole
14 and a suction-chamber-side wall portion of the blade 21,
as indicated by dotted arrows q in Fig. 4. On the other hand,
on the side of the compression chamber X, until the gaseous
fluid compresséd therein rises in pressure up to the pressure
equivalenﬁ to the internal pressure of the high pressure
chamber 15, the‘lubrication oil in the high pressure chamber
15 is fed by pressure difference to the compression cbamber
X along a compressionrchamber-side oﬁter.peripheral portion’
of the support'body 4 and a compression-chamber-side wall
portion of the blade 21. By the o0il flow from the high
pressure chamber 15 to the compression chamber X and suction

chamber Y due to pressure difference, the outer peripheral
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154, via the clearance between the support body 110 supported within the
cylinder 105 and the blade 109. For the conpres- sion chanmber X, until the
gaseous fluid conpressed therein reaches the pressure equivalent to that of
the oil chanber 154, the lubrication oil in the oil chanber 154 is fed, by
pressure difference, to the conpression chanber X as well via the clearance
bet ween the support body 110 and the ggade 1009.

portion, upper and lower end faces and receiving hole 41 of
the support body 4 can be supplied with oil, and therefore the
outer peripheral portion and upper and lower end faces of thé
support body 4 and further the receiving groove 41 on which
the blade 21 slides can be effectively lubricated. |

Fig. 5 shows the overall configuration of a
_hdrizontal rotary compressor having a high pressure dome
according to a third embodiment. Within a horizontal casing
101 having an oil sump 0 at a bottom portion thereof, a motor
102 compoéed of a stator 121 and a rotor 122 is arranged on
one lateral side of the horizontal casing, and a compression
element 104 driven by a drive shaft 103 extending from the
rotor 122 is arranged on the other side within the casing 101.
The compression element 104 hés a cylinder 105 having a
cylinder chamber 151 therein, and a front head 106 and a rear
head 107 are arranged on both sides of the cylinder 105 in the
axial direction.

Furthermore, within the cylinder chamber 151 of the
cylinder 105, as shown in Fig. 6, a tube-shaped roller 108
fitted on the eccentric portion 131 of the d;ive shaft 103
is installed, and on the roller 108 is integrally formed a
blade .109 partitioning the cylinder chamber 151 into a
compression chamber X communicating to a discharge port 152
provided on the cylinder 105 and a suction chamber Y cpmmuni-

cating to a suction port 153 so that the blade 109 protrudes
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This is the replacenent sheet - 17 - As a result, the blade 109 can be
I-ubricated nore securely and therefore the |ubrication performnce for the

bl ade 109 is

- 14 -

from the outer periphery of the roller 108 outward in the
radial direction, and the blade 109 is swingably supported by
a support body 110 rotatably provided in the cyliﬂder 105.

With the rotation of the drive shaft 103, the roller

108 revolves within the cylinder chamber 151, and gaseous
- fluid introduced through a suction tube 10la connected to the
suction port 153 is sucked into the suction chamber Y and then
compressed in thé compression chamber X, and the compressed
gas is then discharged from the discharge port 152, via a
mﬁffler provided on the ouéer side of the front head 106, to
an internal spacé of the casing 101 and then to the outside
through a discharge tube 10l1b opened to the motor 102 within

the casing 101.

N | In the horizontal rotary compressor of this
embodiment, the blade 109 is disposed slantwise in an upper
portion of the cylinder 105 apart from the oil sump O of the
casing 101. 1In addition, an oil chamber 154 being a closed
space is formed on a rear side of the blade 109 for supplying
oil to the blade'109, and a high;pressure oil supplied to the
compression chamber X is input, by the pressure difference
from a pressure of the compression chamber X, into the oil
chamber 154 via.a clearance defined between the blade 109 and
the support body 110. The oil input into the oil chamber 154
is then output.therefrom into the suction chamber Y via a

clearance defined between the blade 109 and the support body
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enhanced. | NDUSTRI AL APPLI CABI LI TY The SWi ng type rotary conpressor
-according to the present invention is primarily enployed in the
refrigeration apparatus. '

- 15 -

1i0. Contacting portions of the blade 109 is lubricated
through the ihput and output of the oil. Because the blade
109 is supplied with oil from the oil chamSer 154 disposed on
the rear side of the blade, as described above, it is not
necessary to make the blade 109 confront the oil sump 0. This
makes it possible-to set the blade in any desired position in
the cylinder 105. Consequently, the blade 109 can be arranged
in an upper portion of the cylinder 105 apart from the oil
sump O. This makes it possible to provide the discharge port
152 and suction port 153; which must be provided in the
vicinity of the blade 109, in positions apart from the oil
sump O. Therefore, the suction gas entering from the suction
port 153 is prevented from being overheated by the high
temperature oil in the o0il sump O, whereby the reduction in
volume efficiency is suppreséed and the power is increased.
In addition, because the arrangement of the blade 109 in the
upper'poéition in the cylinder 105 allows the suction port 153
to be provided in the cylinder high above the oil sump O, the
work for connecting the suction tube 10la to the suction port
153 is readily done from one lateral side of the casing 101.
Thus, workability can be increased. Furthermore, because
there is no necessity to secure a space for the suction tube
101la on a lower side of the casing 101, the height of the

casing 101 can be reduced when assembled.
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- 18- CLAI MS 1 A swing type rotary conpressor conprising: a
cylinder (1, 105) having a cylinder chanber (11, 151) formed therein; a
roller (2, 108) fitted around an eccentric portion

- 16 -

Furthermore, on each of the upper and lower end
faces of the blade 109 and the blade protrusion base portion
of the roller 8 from which the blade 109 protrudes, there is
formed an oil groove 111 radially extending therethrough, one
longitudinal end of which is open to the inner peripheral
surface of the roller 108 and the other end of which is open
té the oil chamber 154 provided on the rear side of the blade
109. By provision of the oil grooves 111, the lubrication oil
supplied from the oil sump O to the sliding portion of the
roller 108 can be positively supplied into the oil chamber 154
via the oil grooves 111 with the aid of the centrifugal force
resulting from the revolution of the roller 108 and the oil
chamber 154 is always filled with high pressure oil, and
therefore, no shortage of o0il will take place. Furthermore,
this high pressure oil maintains the oil chamber 154 in a high'
pressure state all the time, the oil in the o0il chamber 154
can be fed, by pressure difference, to the suction chamber Y
which is held lower in pressure relative to the oil chamber

. 154, via the clearance between the support body 110 supported
within the cylinder 105 and the blade 109. For the compres-
sion chamber X, until the gaseous fluid compressed therein
reaches the pressure equivalent to that of the oil chamber
154, the lubrication oil in the o0il chamber 154 is fed, by
pressure difference, to the compression chamber X as well via

the clearance between the support body 110 and the blade 109.
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(31, 131) of a drive shaft (3, 103) and rotatably installed within the
ctyl i nder chanber (11, 151); a blade (21, 109) integrally provided on the
roller (2, 108) so as to protrude therefrom and dividing the cylinder
chanber (11, 151) into a conpression chanber (X) and a suction chanber (Y);
a support body (4, 110) swingably provided in the

- 17 -

As a result, the blade 109 can be lubricated more securely and
therefore the lubrication performance for the blade 109 is
enhanced. B
INDUSTRIA# APPLiCABILITY

- The swing type rotary compressor according to the
present invention is primarily employed in the refrigeration

apparatus.
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cylinder (1, 105) and having a receiving groove (41) for receiving atip
portion of the blade (21, 109) in such a manner that the tip portion can
nove back and forth; and an oil groove (22, 111) provided on axial end
faces of the blade (21, 109) and of a blade protrusi on base portion of the
roller (2, 108) fromwhich the bl ade protrudes, said oil groove having one
end opened to an inner peripheral - 18 -

CLAIMS

1. A SQing type rotary compressor comprising:

a cylinder (1, 105) having a cylinder chamber (11,
151) formed therein;

a roller (2, 108) fitted around an eccehtric portion
(31, 1315 of a drive shaft (3, 103) and rotatably installed
within the cylinder chamber (11, 151);

| a blade (21, 109) integrally provided on the roller
(2, 108) so as to protrude fherefrom and dividing the cylinder
chamber (11, 151) into a compression chamber (X) and a suction
chanber (Y);

a support body (4, 110) swingably provided in the
cylinder (1, 105) and having a receiving groove (41) for
receiving a tip portion of the blade (21, 109) in such a
manner that the tip portion can move back and forth; and

an oil groove (22, 111) provided on axial end faces
of the blade (21,.109) and of a blade_protrusion base portion

_'of the.roller (2, 108) from which the blade protrudes, said
oil groo&e having one end opened to an inner peripheral
surface of the roller (2, 108) and the other end opened to the

tip of the blade (21,109).

2. The swing type rotary compressor as claimed in Claim

1, wherein a high pressure chamber (15, 154) closed to outside

ey



surface of the roller (2, 108) and the other end opened to the tip of the
bl ade (21, 109). 2. The swing type rotary conpressor as clained in
Claim 1, wherein a high pressure chanber (15, 154) closed to outside

_19_

of the cylinder (i, 105) is formed on a rear side of the

blade (21, 109) at the receiving groove (41) of the support
body (4, 110).

T N
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- 19 - of the cylinder (1, 105) is forned on a rear side of the blade (21,
109) at the receiving groove (41) of the support body (4, 110).

- 20 -

A SWING TYPE ROTARY COMPRESSOR

ABSTRACT

A roller (2) formed with a blade (21) is fitted around a drive
shaft (3) within a:cylinder (1). A tip portion of the blade
is received in a receiving groove (41) of a swingable support
body (4). BAxial end faces of the blade and a blade protrusion
base poftion of the roller have an oil groovl'e (22), one end
lof which is opened to an inner peripheral surface of the
roller and the other end of which is opened to the tip portioﬁ
of the blade. A high pressure chamber (15) closed to outside
of the cylinder is formed on thé rear side of the blade at the
receiving groov'e'. Thus, the upper and lower end faces of the
roller and blade, and sliding contact portions of the blade

and the support body can be securely lubricated.

FIGURE 4.

This is the replacement sheset

Duter 1 8 JAN 1997



~

hic is the replacement sheet

{Jaie. p
18 AN 1a?



This is the replacement sheet

pate: 1 8 JAN 1997



Fig 3

32
33

‘:’ZZ::.’.F:IZ .

31

This is the. replacement sheet

5ate: 18 JaN 997



<7 — o

3l

This is the replacemant sheet

Date: 19 gan kel



q10i

IS} 901 sol

f’/////////////I/////Pf.f//‘/—

L0l

N

Z

/

~0

SN NN

€l

%//%_/X TV /////HW
a %

o

Z/n
or—" _.___/A 7

gl |20l \ Ol
¢cl €0l Gl

€Sl DIOI

G b1y

ALY

80I

This is the replace_m’ent sheet

18 JN ST

Date:



Fig 6
105 15] |
101 T X 152
- L. ' 109
104 ' 154
11
108 . i
110
- " 101a
: _ ,
1Bl N\ T A 53

This is the replacement sheét

18 JMN 887

Pate:



