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(57) ABSTRACT 
(73) Assigneer FUJITSU GENERAL LIMITED, A rotary compressor includes an oiling mechanism that con 

KaWaSaki-Shi (JP) tains a vertical ?tting hole formed on a countershaft portion in 
the loWer part of the rotating shaft, and an oil pipe having an 

_ inlet port at the loWer end and an opening at the upper end. 
(21) Appl' NO" 13/794’422 The upper part of the oil pipe is press-?tted into the vertical 

?tting hole. The oiling mechanism further contains a pump 
(22) Filed; Man 11, 2013 vane having a vane portion and a base portion. The vane 

portion is tWisting processed and inserted into the vertical oil 
(30) Foreign Application Priority Data hole to provide a space. The base portion is ?xed into the 

loWer part of the oil pipe that has an inner diameter smaller 
Mar. 27, 2012 (JP) ............................... .. 2012-072507 than the Width thereof. 
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ROTARY COMPRESSOR 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] The present application claims priority to and incor 
porates by reference the entire contents of Japanese Patent 
Application No. 2012-072507 ?led in Japan on Mar. 27, 
2012. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 
[0003] The present invention relates to a rotary compressor 
used in an air-conditioning unit and a refrigerating machine. 
[0004] 2. Description of the Related Art 
[0005] Conventionally, there is disclosed a rotary compres 
sor including a holloW compressor housing having a refrig 
erant inlet and a refrigerant outlet, a compressing unit that is 
placed in the loWer part of the compressor housing and com 
presses a refrigerant sucked through the refrigerant inlet, a 
motor that is placed in the upper part of the compressor 
housing and drives the compressing unit via a rotating shaft, 
and an oiling mechanism that supplies lubricating oil retained 
in the loWer part of the compressor housing to a sliding 
portion of the compressing unit through an oil hole of the 
rotating shaft. The oiling mechanism includes an housing 
hole that is formed on a countershaft portion of the rotating 
shaft, has an opening to the loWer end of the countershaft 
portion, and is communicated With the oil hole; an oil pipe 
that has a lubricating oil hole on the loWer end thereof and the 
upper end thereof is open, and is attached to the housing hole; 
and a plate-like pump vane that is housed in the housing hole 
and the oil pipe, Where a Wide portion formed in the longitu 
dinal middle part thereof is ?rmly ?xed onto the upper inner 
surface of the oil pipe (for example, see Japanese Patent 
Application No. 2011-032933). 
[0006] The Wide portion of the pump vane is press-?tted 
into the upper inner surface of the oil pipe, and there is a space 
betWeen the other portion of the pump vane other than the 
Wide portion and the inner surface of the oil pipe. The upper 
part of the oil pipe is press-?tted into the housing hole. 
[0007] HoWever, according to the above-described conven 
tional technology, the Wide portion of the pump vane is press 
?tted into the upper inner surface of the oil pipe, and the upper 
part of the oil pipe is press-?tted into the housing hole formed 
on the countershaft portion. Consequently, the above-de 
scribed conventional technology had the folloWing problem. 
That is, since the oil pipe, Whose diameter Was expanded due 
to the press-?t of the pump vane, Was press-?tted into the 
housing hole, When the countershaft portion Was thin, the 
countershaft portion became deformed and its diameter got 
expanded, Which brought about an increase in sliding resis 
tance of the rotating shaft. 
[0008] Accordingly, there is a need to solve the problem 
above and provide a rotary compressor including an oiling 
mechanism that is capable of preventing deformation or 
diameter expansion of a countershaft portion of a rotating 
shaft. 

SUMMARY OF THE INVENTION 

[0009] The present invention is directed to a rotary com 
pressor that satis?es the need. The rotary compressor includes 
a hermetically-sealed compressor housing that contains a 
refrigerant outlet in the upper part thereof and a refrigerant 
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inlet in the loWer part thereof, and retains lubricating oil in the 
loWer part thereof; a compressing unit that is placed in the 
loWer part of the compressor housing and compresses a 
refrigerant sucked through the refrigerant inlet to discharge 
the compressed refrigerant through the refrigerant outlet; and 
a motor that is placed in the upper part of the compressor 
housing and contains a rotating shaft connected to the com 
pressing unit to drive the compressing unit via the rotating 
shaft. The rotating shaft has a vertical oil hole and a lateral oil 
hole for supplying the lubricating oil. 
[0010] The rotary compressor further includes an oiling 
mechanism that supplies the lubricating oil to the compress 
ing unit through the vertical oil hole and the lateral oil hole. 
[0011] The oiling mechanism includes a vertical ?tting 
hole that is formed on a countershaft portion in the loWer part 
of the rotating shaft; and an oil pipe that has an inlet port at the 
loWer end and an opening at the upper end. The upper part of 
the oil pipe is press-?tted into the vertical ?tting hole. 
[0012] The oiling mechanism further includes a pump vane 
that contains a vane portion formed of an elongate plate and a 
base portion made Wider than the vane portion. The vane 
portion is tWisting processed and inserted into the vertical oil 
hole to provide a space. The base portion is pressed and ?xed 
into the loWer part of the oil pipe that has an inner diameter 
smaller than the Width thereof. 

[0013] According to the arrangement, the countershaft por 
tion is not deformed due to the deformation of the oil pipe. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIG. 1 is a longitudinal sectional vieW illustrating a 
rotary compressor according to an embodiment of the present 
invention; 
[0015] FIG. 2 is a transverse sectional vieW of ?rst and 
second compressing units; 
[0016] FIG. 3 is a partial longitudinal sectional vieW of a 
rotating shaft according to the embodiment; 
[0017] FIG. 4 is a front vieW illustrating the shape of a 
pump vane according to the embodiment before being sub 
jected to tWisting process; 
[0018] FIG. 5 is a front vieW illustrating the shape of the 
pump vane according to the embodiment after being sub 
jected to the tWisting process; 
[0019] FIG. 6 is a longitudinal sectional vieW of an oil pipe 
according to the embodiment; and 
[0020] FIG. 7 is a longitudinal sectional vieW illustrating an 
oiling mechanism according to the embodiment. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0021] An exemplary embodiment of a rotary compressor 
according to the present invention is explained in detail beloW 
With reference to accompanying draWings. Incidentally, the 
present invention is not limited to the embodiment. 

[0022] FIG. 1 is a longitudinal sectional vieW illustrating a 
rotary compressor according to an embodiment of the present 
invention. FIG. 2 is a transverse sectional vieW of ?rst and 
second compressing units. 
[0023] As illustrated in FIG. 1, a rotary compressor 1 
according to the embodiment includes a compressing unit 12 
and a motor 11. The compressing unit 12 is placed in the loWer 
part of a hermetically-sealed vertical cylindrical compressor 
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housing 10. The motor 11 is placed in the upper part of the 
compressor housing 10, and drives the compressing unit 12 
via a rotating shaft 15. 
[0024] A stator 111 of the motor 11 is formed into a cylin 
drical shape, and is shrink-?tted onto the inner circumferen 
tial surface of the compressor housing 10. A rotor 112 of the 
motor 11 is placed Within the cylindrical stator 111, and is 
shrink-?tted onto the rotating shaft 15 mechanically connect 
ing the motor 11 and the compressing unit 12. 
[0025] The compressing unit 12 includes a ?rst compress 
ing unit 128 and a second compressing unit 12T. The second 
compressing unit 12T is placed on top of the ?rst compressing 
unit 128 to be aligned parallel With the ?rst compressing unit 
128. As illustrated in FIG. 2, the ?rst and second compressing 
units 128 and 12T include annular ?rst and second cylinders 
121S and 121T, respectively. First and second inlet ports 135S 
and 135T and ?rst and second vane grooves 1288 and 128T 
are radially formed on ?rst and second laterally-?ared por 
tions 122S and 122T of the ?rst and second cylinders 121S 
and 121T. 
[0026] As illustrated in FIG. 2, the ?rst and second cylin 
ders 121S and 121T have circular ?rst and second cylinder 
inner Walls 123S and 123T having the same center as the 
rotating shaft 15 of the motor 11, respectively. Within the ?rst 
and second cylinder inner Walls 123S and 123T, ?rst and 
second annularpistons 125S and 125T having the outer diam 
eter smaller than the cylinder inner diameter are placed, 
respectively. First and second operation chambers 130S and 
130T, Which suck, compress, and discharge refrigerant gas, 
are formed betWeen the ?rst and second cylinder inner Walls 
123S and 123T and the ?rst and second annular pistons 125S 
and 125T. 
[0027] On the ?rst and second cylinders 121S and 121T, the 
?rst and second vane grooves 1288 and 128T across the 
height of the cylinder are formed from the ?rst and second 
cylinder inner Walls 123S and 123T in a radial direction. 
Plate-like ?rst and second vanes 127S and 127T are slidably 
?tted into the ?rst and second vane grooves 1288 and 128T, 
respectively. 
[0028] As illustrated in FIG. 2, ?rst and second spring holes 
1248 and 124T are formed on the back part of the ?rst and 
second vane grooves 1288 and 128T in a manner to commu 

nicate from the periphery of the ?rst and second cylinders 
121S and 121T to the ?rst and second vane grooves 1288 and 
128T. Vane springs (not illustrated) for pressing the back side 
of the ?rst and second vanes 127S and 127T are inserted into 
the ?rst and second spring holes 1248 and 124T. When the 
rotary compressor 1 is started, the ?rst and second vanes 127S 
and 127T are projected outWard from the ?rst and second 
vane grooves 1288 and 128T into the ?rst and second opera 
tion chambers 130S and 130T by repulsive force of the vane 
springs, and the tips of the ?rst and second vanes 127S and 
127T come in contact With the outer circumferential surfaces 
of the ?rst and second annular pistons 125S and 125T, and the 
?rst and second operation chambers 130S and 130T are par 
titioned into ?rst and second suction chambers 131S and 
131T and ?rst and second compression chambers 133S and 
133T by the ?rst and second vanes 127S and 127T. 

[0029] Furthermore, ?rst and second pressure introducing 
paths 129S and 129T are formed in the ?rst and second 
cylinders 121S and 121T. The ?rst and second pressure intro 
ducing paths 129S and 129T communicate the back part of 
the ?rst and second vane grooves 1288 and 128T With the 
inside of the compressor housing 10 through openings R 
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illustrated in FIG. 1, and introduce the compressed refrigerant 
gas in the compressor housing 10 into the ?rst and second 
vane grooves 1288 and 128T to apply back pressure on the 
?rst and second vanes 127S and 127T With pressure of the 
refrigerant gas. 
[0030] To suck a refrigerant from the outside into the ?rst 
and second suction chambers 131S and 131T, the ?rst and 
second cylinders 121S and 121T have the ?rst and second 
inlet ports 135S and 135T for communication betWeen the 
?rst and second suction chambers 131S and 131T and the 
outside. 
[0031] Furthermore, as illustrated in FIG. 1, an intermedi 
ate partition plate 140 is placed betWeen the ?rst cylinder 
121S and the second cylinder 121T to separate and block up 
the ?rst operation chamber 130S of the ?rst cylinder 121S and 
the second operation chamber 130T of the second cylinder 
121T. A loWer end plate 1608 is placed on the loWer end of the 
?rst cylinder 121S, and blocks up the ?rst operation chamber 
130S of the ?rst cylinder 1218. An upper end plate 160T is 
placed on the upper end of the second cylinder 121T, and 
blocks up the second operation chamber 130T of the second 
cylinder 121T. 
[0032] A countershaft bearing 1618 is formed on the loWer 
end plate 1608, and a countershaft portion 151 of the rotating 
shaft 15 is rotatably supported by the countershaft bearing 
1618. A main shaft bearing 161T is formed on the upper end 
plate 160T, and a main shaft portion 153 of the rotating shaft 
15 is rotatably supported by the main shaft bearing 161T. 
[0033] The rotating shaft 15 includes a ?rst eccentric por 
tion 152S and a second eccentric portion 152T Which are out 
of phase by 180 degrees. The ?rst eccentric portion 1528 is 
rotatably ?tted into the ?rst annular piston 125S of the ?rst 
compressing unit 128, and the second eccentric portion 152T 
is rotatably ?tted into the second annular piston 125T of the 
second compressing unit 12T. 
[0034] When the rotating shaft 15 rotates, the ?rst and 
second annular pistons 125S and 125T revolve in clockWise 
direction in FIG. 2 Within the ?rst and second cylinders 121S 
and 121T along the ?rst and second cylinder inner Walls 123S 
and 123T. The ?rst and second vanes 127S and 127T make a 
reciprocating movement in accordance With the revolution of 
the ?rst and second annular pistons 125S and 125T. With the 
movements of the ?rst and second annular pistons 125S and 
125T and the ?rst and second vanes 127S and 127T, capaci 
ties of the ?rst and second suction chambers 131S and 131T 
and the ?rst and second compression chambers 133S and 
133T continuously change, and the compressing unit 12 con 
tinuously sucks, compresses and discharges refrigerant gas. 
[0035] As illustrated in FIG. 1, a loWer muf?er cover 1708 
is placed on the loWer side of the loWer end plate 1608 to form 
a loWer muf?er chamber 1808 together With the loWer end 
plate 1608. Then, the ?rst compressing unit 128 opens into 
the loWer muf?er chamber 180S. Namely, a ?rst outlet port 
1908 (see FIG. 2) for communication betWeen the ?rst com 
pression chamber 133S of the ?rst cylinder 121S and the 
loWer muf?er chamber 1808 is formed near the ?rst vane 
127S of the loWer end plate 1608, and the ?rst outlet port 
1908 is provided With a ?rst outlet valve 2008 for preventing 
the back?oW of compressed refrigerant gas. 
[0036] The loWer muf?er chamber 1808 is one chamber 
formed into an annular shape, and is a part of a communica 
tion path communicating the outlet side of the ?rst compress 
ing unit 128 into an upper muf?er chamber 180T through a 
refrigerant path 136 (see FIG. 2) penetrating the loWer end 
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plate 160S, the ?rst cylinder 121S, the intermediate partition 
plate 140, the second cylinder 121T, and the upper end plate 
160T. The loWer muf?er chamber 180S reduces pressure 
pulsation of discharged refrigerant gas. Furthermore, a ?rst 
outlet valve holder 201S for limiting a de?ection valve open 
ing amount of the ?rst outlet valve 200S is superposed on the 
?rst outlet valve 200S, and is fastened together With the ?rst 
outlet valve 200S by rivets. The ?rst outlet port 190S, the ?rst 
outlet valve 200S, and the ?rst outlet valve holder 201S com 
pose an outlet valve section of the loWer end plate 160S. 
[0037] As illustrated in FIG. 1, an upper muf?er cover 170T 
is placed on the upper side of the upper end plate 160T, and 
the upper muf?er chamber 180T is formed betWeen the upper 
muf?er cover 170T and the upper end plate 160T. A second 
outlet port 190T (see FIG. 2) for communication betWeen the 
second compression chamber 133T of the second cylinder 
121T and the upper muf?er chamber 180T is formed near the 
second vane 127T of the upper end plate 160T, and the second 
outlet port 190T is provided With a second outlet valve 200T 
for preventing the back?oW of compressed refrigerant gas. 
Furthermore, a second outlet valve holder 201T for limiting a 
de?ection valve opening amount of the second outlet valve 
200T is superposed on the second outlet valve 200T, and is 
fastened together With the second outlet valve 200T by rivets. 
The upper muf?er chamber 180T reduces pressure pulsation 
of discharged refrigerant. The second outlet port 190T, the 
second outlet valve 200T, and the second outlet valve holder 
201T compose an outlet valve section of the upper end plate 
160T. 

[0038] The ?rst cylinder 121S, the loWer end plate 160S, 
the loWer muf?er cover 170S, the second cylinder 121T, the 
upper end plate 160T, the upper muf?er cover 170T, and the 
intermediate partition plate 140 are fastened together as one 
body by a through bolt 175. Out of the compressing unit 12 
including the above components fastened together as one 
body by the through bolt 175, the outer periphery of the upper 
end plate 160T is ?rmly ?xed to the compressor housing 10 
by spot Welding, thereby ?xing the compressing unit 12 to the 
compressor housing 10. 
[0039] On the outer circumferential surface of the cylindri 
cal compressor housing 10, ?rst and second through-holes 
101 and 102 are formed to let ?rst and second suction pipes 
104 and 105 through the compressor housing 10; the ?rst and 
second through-holes 101 and 102 are arranged at a distance 
in an axial direction so that the ?rst through-hole 101 is 
located beloW the second through-hole 102. Furthermore, on 
the outside of the lateral side of the compressor housing 10, an 
accumulator 25 composed of an independent cylindrical 
closed container is held by an accumulator holder 252 and an 
accumulator band 253. 

[0040] A system connecting pipe 255 connecting the accu 
mulator 25 to a refrigeration cycle is attached to the center of 
the top of the accumulator 25. First and second loW-pressure 
communication pipes 31S and 31T are inserted into bottom 
through-holes 257 formed on the bottom of the accumulator 
25; one end of the ?rst and second loW-pressure communica 
tion pipes 31S and 31T extends upWard inside the accumula 
tor 25, and the other end thereof is attached to one end of the 
?rst and second suction pipes 104 and 105. 
[0041] The ?rst and second loW-pressure communication 
pipes 31S and 31T, Which lead a loW-pressure refrigerant of 
the refrigeration cycle to the ?rst and second compressing 
units 12S and 12T via the accumulator 25, are connected to 
the ?rst and second inlet ports 135S and 135T of the ?rst and 
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second cylinders 121S and 121T (see FIG. 2) via the ?rst and 
second suction pipes 104 and 105 as a suction section. 
Namely, the ?rst and second inlet ports 135S and 135T are in 
parallel communication With the refrigeration cycle. 
[0042] A discharge pipe 107 as a discharge section is 
attached to the top of the compressor housing 10; the dis 
charge pipe 107 is connected to the refrigeration cycle, and 
discharges hi gh-pres sure refrigerant gas into the refrigeration 
cycle. Namely, the ?rst and second outlet ports 190S and 
190T are in communication With the refrigeration cycle. 

[0043] The compressor housing 10 contains lubricating oil 
up to about the level of the second cylinder 121T. A pump 
vane 157 to be described later (see FIG. 7), Which is inserted 
into the loWer part of the rotating shaft 15, sucks out the 
lubricating oil through an oil pipe 16 attached to the loWer end 
of the rotating shaft 15. The lubricating oil circulates through 
the compressing unit 12 and serves to lubricate sliding parts 
and seal a minute gap in the compressing unit 12. 

[0044] Subsequently, an oiling mechanism, Which is a char 
acteristic constitution of the rotary compressor according to 
the embodiment, is explained With reference to FIGS. 3 to 7. 
FIG. 3 is a partial longitudinal sectional vieW of the rotating 
shaft according to the embodiment. FIG. 4 is a front vieW 
illustrating the shape of the pump vane according to the 
embodiment before being subjected to tWisting process. FIG. 
5 is a front vieW illustrating the shape of the pump vane 
according to the embodiment after being subjected to the 
tWisting process. FIG. 6 is a longitudinal sectional vieW of the 
oil pipe according to the embodiment. FIG. 7 is a longitudinal 
sectional vieW illustrating the oiling mechanism according to 
the embodiment. 

[0045] As illustrated in FIG. 3, in order from the bottom, a 
vertical ?tting hole 155b, vertical oil holes 155 and 15511, and 
multiple lateral oil holes 156 for supplying lubricating oil 
from the vertical oil hole 155 to the compressing unit 12 (see 
FIG. 1) are formed on the rotating shaft 15. The vertical ?tting 
hole 155!) is formed to have an inner diameter ¢E2 larger than 
an inner diameter ([)E1 of the vertical oil hole 155. 

[0046] As illustrated in FIGS. 4 and 5, the pump vane 157 
is made of a copper plate, and includes a vane portion 157a 
and a base portion 157!) Which is Wider than the vane portion 
15711. The vane portion 15711 has a l80-degree tWisted shape 
by being subjected to tWisting process. As illustrated in FIG. 
6, the oil pipe 16 is made of a softer material than those of the 
rotating shaft 15 and the pump vane 157, such as copper or 
aluminum, and has an inlet port 1611 on the loWer end and an 
opening on the upper end. 

[0047] Subsequently, a siZe relation among components 
composing an oiling mechanism 159 in the embodiment and 
a method of assembling the components are explained. First, 
the base portion 157!) of the pump vane 157 is pressed and 
?xed into the loWer part of the oil pipe 16. A Width Hl of the 
base portion 157!) has a siZe relation of interference ?t 
(H1>([)Dl) to an inner diameter <|>Dl ofthe oil pipe 16; so the 
oil pipe 16 is deformed and its diameter is expanded. 

[0048] Next, the vane portion 15711 of the pump vane 157 is 
inserted into the vertical oil hole 155 of the rotating shaft 15. 
The upper end of the oil pipe 16 is press-?tted into the vertical 
?tting hole 155b, thereby ?xing the oil pipe 16 to the rotating 
shaft 15. A length L4 of the oil pipe 16 is about tWo times 
longer than a depth L3 of the vertical ?tting hole 155!) of the 
rotating shaft 15, and the loWer end of the oil pipe 16 projects 
doWnWard from the vertical ?tting hole 155b. 
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[0049] A distance L2 from the upper end of the base portion 
157!) of the pump vane 157 press-?tted into the lower part of 
the oil pipe 16 to the upper end of the vertical ?tting hole 155!) 
is larger than the depth L3 of the vertical ?tting hole 155!) 
(L2>L3). Therefore, the loWer part of the oil pipe 16, Which 
has undergone deformation and diameter expansion due to 
the press-?t of the base portion 157!) of the pump vane 157, is 
located outside of the vertical ?tting hole 155!) of the rotating 
shaft 15. 
[0050] An outer diameter ([)D2 of the oil pipe 16 has a siZe 
relation of interference ?t (q)D2>([)E2) to the inner diameter 
<|>E2 of the vertical ?tting hole 15519. A Width H2 of the vane 
portion 15711 of the pump vane 157 is smaller than the inner 
diameter ([)D1 of the oil pipe 16 and the inner diameter ([)E1 of 
the vertical oil hole 155 of the rotating shaft 15 (H2<([)Dl, 
H2<¢El). Because of this, there is a space betWeen the vane 
portion 157a and the oil pipe 16 and the vertical oil hole 155. 
Moreover, the oil pipe 16 is made of copper or aluminum that 
is soft. Therefore, the press-?t does not cause any of defor 
mation and diameter reduction of the oil pipe 1 6, deformation 
and diameter expansion of the countershaft portion 151. As a 
result, no increase in sliding resistance of the rotating shaft 15 
is brought about. 
[0051] By the oiling mechanism 159 including the oil pipe 
16, the pump vane 157, the vertical oil holes 155 and 15511, 
and the lateral oil holes 156 described above, lubricating oil 
retained in the loWer part of the compressor housing 10 is 
sucked out through the oil pipe 16 and circulated through the 
countershaft portion 151, the compressing unit 12, and the 
main shaft portion 153. 
[0052] According to one embodiment of the present inven 
tion, the advantages are produced that deformation or diam 
eter expansion of a countershaft portion of a rotating shaft is 
prevented, and that an increase in sliding resistance of the 
rotating shaft is also prevented. 
[0053] Although the invention has been described With 
respect to speci?c embodiments for a complete and clear 
disclosure, the appended claims are not to be thus limited but 
are to be construed as embodying all modi?cations and alter 
native constructions that may occur to one skilled in the art 
that fairly fall Within the basic teaching herein set forth. 
What is claimed is: 
1. A rotary compressor comprising: 
a hermetically-sealed compressor housing that includes a 

refrigerant outlet in the upper part thereof and a refrig 
erant inlet in the loWer part thereof, and retains lubricat 
ing oil in the loWer part thereof; 

a compressing unit that is placed in the loWer part of the 
compressor housing and compresses a refrigerant 
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sucked through the refrigerant inlet to discharge the 
compressed refrigerant through the refrigerant outlet; 

a motor that is placed in the upper part of the compressor 
housing and includes a rotating shaft connected to the 
compressing unit to drive the compressing unit via the 
rotating shaft, the rotating shaft having a vertical oil hole 
and a lateral oil hole for supplying the lubricating oil; 
and 

an oiling mechanism that supplies the lubricating oil to the 
compressing unit through the vertical oil hole and the 
lateral oil hole, 

Wherein the oiling mechanism includes: 
a vertical ?tting hole that is formed on a countershaft 

portion in the loWer part of the rotating shaft; 
an oil pipe that has an inlet port at the loWer end and an 

opening at the upper end, the upper part thereof being 
press-?tted into the vertical ?tting hole; and 

a pump vane that includes a vane portion formed of an 
elongate plate and a base portion made Wider than the 
vane portion, the vane portion being tWisting pro 
cessed and inserted into the vertical oil hole to provide 
a space, the base portion being pressed and ?xed into 
the loWer part of the oil pipe that has an inner diameter 
smaller than the Width thereof, 

Whereby the countershaft portion is not deformed due to 
the deformation of the oil pipe. 

2. The rotary compressor as recited in claim 1, Wherein the 
vertical ?tting hole has an inner diameter that is larger than an 
inner diameter of the vertical oil hole. 

3. The rotary compressor as recited in claim 1, Wherein the 
oil pipe is formed of a material that is softer than the material 
of the rotating shaft. 

4. The rotary compressor as recited in claim 3, Wherein the 
material of the oil pipe is either copper or aluminum. 

5. The rotary compressor as recited in claim 1, Wherein the 
pump vane is formed of a material that is harder than the 
material of the oil pipe. 

6. The rotary compressor as recited in claim 5, Wherein the 
material of the pump vane is a steel plate. 

7. The rotary compressor as recited in claim 1, Wherein the 
oil pipe has an outer diameter that is larger than the inner 
diameter of the vertical ?tting hole. 

8. The rotary compressor as recited in claim 1, Wherein the 
vane portion of the pump vane has a Width that is smaller than 
the inner diameter of the oil pipe and the inner diameter of the 
vertical oil hole. 
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