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HERMETI C COMPRESSOR AND DEVI CE USI NG THE SAME

BACKGROUND OF THE | NVENTI ON

1. Field of the Invention
[ 0001]
The present invention relates to a hernetic

conpressor and a device using it.

2. Description of the Related Art
[ 0002]

As a related hernetic conpressor, a conpressor shown
i n Japanese Patent Application Laid-Open No. Hei 7-224761
is knowmn. The hernetic conpressor is a reciprocating
conpressor having a piston and a crankshaft. A piston pin
is used for connection between the piston and a connecti ng
rod. A piston pin 59 is provided with an oil groove 3,
arranged to be orthogonal to a sliding direction, in a
posi tion where conpression |load is not applied (paragraph
0018, Figs. 3 and 4). Further, the conpressor has an oi
hole 1 communi cating the sliding part of a bearing 55 to
pivotally support a crankshaft 54 with a cylinder bore 56.
[ 0003]
[ Pat ent Docunent 1] Japanese Patent Application Laid-

open No. Hei 7-224761
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[ 0004]

According to Japanese Patent Application Laid-Open No.
Hei 7-224761, |ubrication between the piston pin and the
connecting rod is performed only with the oil groove 3
provided in the axial direction of the piston pin. There
is a conceivable problemthat the |ubricant does not
sufficiently spread over in the piston pin circunferenti al

direction.

SUMVARY OF THE | NVENTI ON

[ 0005]

The present invention has been nmade in view of the
above situation, and provides a hernetic conpressor
i ncluding: a sealed container containing lubricant; a
reci procatabl e piston provided with a piston pin; a piston-
pin axial -direction |ubricant passage extending in an axial
direction of the piston pin; and a piston-pin
circunferential direction groove extending in a

circunferential direction of the piston pin.

BRI EF DESCRI PTI ON OF THE DRAW NGS
[ 0006]

Fig. 1 is a longitudinal sectional view of a
conpressor according to an enbodi nent 1 of the present

i nventi on;
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Fig. 2 is a cross-sectional perspective viewin the
vicinity of a cylinder of the conpressor according to the
enbodi nent 1;

Fig. 3 is a cross-sectional viewin the vicinity of
the cylinder of the conpressor according to the enbodi nent
1

Fig. 4 is atop view of a piston of the conpressor
according to the enbodi nent 1,

Fig. 5 is a perspective view of a piston pin
according to an enbodi nent 2 of the present invention;

Fig. 6 is a perspective view of the piston pin
according to an enbodi mrent 3 of the present invention;

Fig. 7 is a side view of the piston pin according to
t he enbodi ment 3; and

Fig. 8 is a perspective view of the piston pin

according to an enbodi nent 4 of the present invention.

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
[ 0007]

Her ei nbel ow, preferred enbodi nents of the present
invention will now be described in detail in accordance
wi th the acconpanyi ng drawi ngs. The sanme constituent
elements will have the sane reference nunerals and the same

expl anation will not be repeat ed.

[ 0008]
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The various constituent elenments in the present
i nvention are not necessarily independent el enents. One
constituent el enent may be fornmed with plural nenbers, or
plural constituent elements may be formed of one nenber
Further, a constituent element may be a part of another
constituent elenent. Further, a part of a constituent

el ement and that of another constituent el enment may overl ap.

Enbodi nent 1
[ 0009]

Fig. 1 is a longitudinal sectional view of a hernmetic
conpressor 50 according to the present enbodinent. Fig. 2
is a cross-sectional perspective viewin the vicinity of a
cylinder 1 of the hernetic conpressor 50 according to the
present enbodinment. Fig. 3 is a cross-sectional viewin
the vicinity of the cylinder 1 of the hermetic conpressor
50 according to the present enbodi nent, explaining a fl ow
direction of lubricant. Fig. 4 is a top view of a piston 4
of the hermetic conpressor 50 according to the present
enbodinment. In Fig. 3, a bold arrow indicates a direction
in which the lubricant is supplied.

In the hernmetic conpressor 50, an electric elenent 30,
a conpression elenent 20, and lubricant 35 are accommodat ed

in a seal ed contai ner 3.

[ 0010]
[Electric El ement 30]



10

15

20

25

The hernetic conpressor 50 has the electric el ement
30 including a stator 5 and a rotor 6. The stator 5 and
the rotor 6 are positioned below the cylinder 1, the piston
4, a connecting rod 2, and a piston pin 43.

[0011]

Wnding is put around the stator 5. Wen an electric
current is passed through the winding to drive the electric
element 30, the rotor 6 starts rotating notion. The rotor
6 is connected to a crankshaft 7. When the rotor 6 rotates,
t he crankshaft 7 perforns rotating notion along with the

rotor 6.

[0012]
[ Conpressi on El ement 20]

The hernetic conpressor 50 has a conpression el enent
20 including the crankshaft 7, the connecting rod 2, the
piston 4 and the piston pin 43, the cylinder 1 and a
cylinder block 17.

[ 0013]

[ Crankshaft 7]

A lower end of the crankshaft 7 is soaked in the
| ubricant 35 stored in a |lower part of the seal ed container
3. Acrank pin 7a is provided in a position different from
a rotary shaft of the crankshaft 7 (eccentric position from
the rotary shaft) at an upper end of the crankshaft 7.

Accordi ngly, when the crankshaft 7 rotates, the crank pin



7a revolves around the rotary shaft of the crankshaft 7
(performs an eccentric notion). Further, the crankshaft 7
punps up the lubricant 35 in accordance with the revolution
of the crankshaft 7, to the crank pin 7a. As the
configuration to punp up the lubricant, various known
configurations nmay be adopted. As an exanple, a col ummar
shaped hol | ow may be provided on the |ubricant 35 side.
When the crankshaft 7 rotates, the lubricant 35 in the

hol | ow rot ate-noves by friction agai nst the crankshaft 7.
The centrifugal force caused by the rotating notion punps
up the lubricant 35. As another exanple, a spiral groove
may be provided in the outer periphery of the crankshaft 7
or a stationary bearing opposite to the outer periphery of
the crankshaft 7. Upon rotation of the crankshaft 7,
friction occurs between the shaft or the bearing wall
surface and the lubricant 35 in the spiral groove due to
speed difference. Wth this friction as a driving force,
the lubricant in the spiral groove noves up al ong the

spiral groove.

[ 0014]
The crank pin 7a has a pin bored part 7f which is a

hol | ow and which is connected fromthe crankshaft 7. The
[ ubricant elevated by the rotation of the crankshaft 7
enters the pin bored part 7f. The pin bored part 7f is

provided with a passage connected to an outer periphera
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surface of the crank pin 7a. A part of the lubricant is
suppl i ed between the crank pin 7a and a large end 2b to be
described later, and other part of the lubricant is spouted
fromthe upper end side of the crank pin 7a and is supplied
to a piston recess 4a to be described |ater or the like.

[ 0015]
[ Connecti ng Rod 2]

The connecting rod 2 has the large end 2b and a snal
end 2c respectively having a hollow ring shape, and a bar
shaped arm 2d connecting these rings. The crank pin 7a of
the crankshaft 7 is fitted in the large end 2b, with which
the large end 2b and the crank pin 7a are connected. The
piston pin 43 inserted in the piston 4 is fitted in the
small end 2c, with which the small end 2c and the piston 4
are connected. The arm 2d connects the large end 2b to the
small end 2c via an opening on the bottom dead side of the

pi ston 4.

[ 0016]

In this manner, the crank pin 7a is positioned in the
ring of the large end 2b, and the piston pin 43 is
positioned in the ring of the small end 2c. The crank pin
7a and the piston pin 43 respectively have an approxi mately
cylindrical shape. These pins are slightly small in
conmparison with the inner peripheral dianeters (inside

measur enents) of the respective rings of the large end 2b
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and the small end 2c. Accordingly, the crank pin 7a and
the piston pin 43 are approximately fitted in the |arge end

2b and the small end 2c, and are relatively freely novabl e.

[ 0017]

A communi cating hole 2a to connect the inner
peri phery of the large end 2b and the inner periphery of
the small end 2c is provided in the arm2d. 1In the
comuni cating hole 2a, the lubricant is supplied between
the outer peripheral surface of the crank pin 7a and the
| arge end 2b from a passage connecti ng the passage provi ded
in the pin bored part 7f to the outer peripheral surface of
the crank pin 7a. The lubricant is further provided
t hrough the conmmuni cating hole 2a to the small end 2c, thus
| ubricates a part between the small end 2c and the piston
pin 43.
[ 0018]

[Piston Pin 43 and Pi ston 4]

The piston 4 having a cylindrical shape is provided
slidably in the cylinder 1. Accordingly, the notion
direction of the piston 4 is limted within the cylindrical
space provided in the cylinder 1. The connecting rod 2
performs sliding notion about the piston pin 43 in
accordance with the revolution of the crank pin 7a. 1In
this manner, the revolution notion of the crank pin 7a is

converted to the reciprocating notion of the piston 4 in
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the cylinder 1. In the present enbodi nent, the
reci procating direction of the piston 4 is an approxi nate

hori zontal direction

[ 0019]

The shape of the piston pin 43 is an approxi nate
cylindrical shape having an axis in the vertical direction.
The piston pin 43 has a piston-pin circunferentia
direction groove 43a as an oil groove in the
circunferential direction and a piston-pin axial-direction
| ubri cant passage 43b as an oil groove in the axia
direction. The piston-pin circunferential direction groove
43a is provided in a position opposite to the inner
peri phery of the small end 2c, and the piston-pin
circunferential direction groove 43a intersects with the
pi ston-pin axial-direction |ubricant passage 43b. In the
present enbodi nent, the piston-pin circunferenti al
direction groove 43a nakes a circuit around the piston pin
43 in the peripheral direction. It is preferable for the
sake of process when the groove is formed to nake a circuit
in this manner. Further, the groove |ess than one circuit
may be formed, or a spiral shape over one circuit may be

f or med.

[ 0020]

The piston recess 4a | ower (recessed) than the outer

peri pheral surface of the piston 4 is provided in the upper
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surface of the piston 4. The piston recess 4a is provided
around a piston pin insertion hole 4b in which the piston
pin 43 is inserted. A part or the entire piston recess 4a
is exposed fromthe cylinder 1 while the piston 4 is at

| east positioned in the bottomdead. In the present

enbodi nent, the piston recess 4a has an approxi mately
rectangul ar shape, however, the shape is not particularly
l[imted. A part of the lubricant fallen on the upper
surface of the piston 4 is caught with the piston recess 4a,
and flows in the piston-pin axial-direction |ubricant
passage 43b. An upper end of the piston-pin axial-
direction lubricant passage 43b is observable in the top
pl an view of the piston 4. That is, the piston-pin axial-
direction lubricant passage 43b is connected (comruni cated)
to the upper surface of the piston 4.

[ 0021]

The |ubricant passed through the conmunicating hole
2a is supplied to the inner periphery of the small end 2c.
The lubricant is supplied to the piston-pin circunferentia
di rection groove 43a and the piston-pin axial-direction
| ubricant passage 43b, but is mainly supplied to the
pi ston-pin circunferential direction groove 43a. This
| ubricates a part between the piston pin 43 and the snal
end 2c. The lubricant is further guided with the piston-

pin axial-direction |ubricant passage 43b in the upward
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direction and the downward direction, to lubricate a part

bet ween the piston pin 43 and the piston 4.

[ 0022]

Further, a part of the lubricant scattered around
fromthe upper end of the pin bored part 7f by the
centrifugal force is supplied to the piston recess 4a. The
pi ston recess 4a has a function as an oil reservoir. The
[ ubricant arrived at the piston recess 4a is passed through
t he piston-pin axial-direction |lubricant passage 43b, to
| ubricate a part between the piston pin 43 and the piston 4.

[ 0023]
[ Cylinder 1]

The cylinder 1 is a nenber including cylindrica
space in which the piston 4 slides. The cylinder 1 is
provided with a cylinder block 17 at one end, and is
provided with the piston 4 reciprocate-slidably at the

ot her end.

[ 0024]

A cylinder head 10 is provided with an intake hol e
and a di scharge hole (not shown). Wen the piston 4
reci procates, it is possible to intake refrigerant into the
cylinder 1 and discharge the conpressed refrigerant from

the cylinder 1 through these hol es.

[ 0025]

[ Lubricant Supply]
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The |ubricant passed through the conmunicating hole
2a flows toward the snall end 2c, and arrives at the
piston-pin circunferential direction groove 43a. Further,
the part of the lubricant scattered fromthe upper end of
the pin bored part 7f falls on the upper surfaces of the
piston 4 and the cylinder 1. The part of the |ubricant
fall en on the upper surface of the cylinder 1 drops on the
upper surface of the piston 4, and is collected in the
pi ston recess 4a. Then the lubricant is guided with an
upper groove 43bl, positioned on the upper side fromthe
pi ston-pin circunferential direction groove 43a in the
pi ston-pin axial -direction |ubricant passage 43b

conmuni cating with the piston recess 4a, and flows downward.

[ 0026]

The lubrication between the small end 2c and the
piston pin 43 is perforned with both of the |ubricant
passed through the conmmuni cating hole 2a and the | ubricant
fallen on the upper surface of the piston 4 or the cylinder
1. At this tine, as the piston-pin circunferenti al
direction groove 43a is connected to the upper groove 43bl
the reciprocation of the |ubricant between these grooves is
facilitated.

Note that although it is possible to supply oil in
the vicinity of the small end 2c with the piston-pin

circunferential direction groove 43a, in the small end 2c,
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the oil supply to a region away in the vertical direction
is frequently insufficient. As in the case of the present
enbodi ment, by providing the upper groove 43bl, it is
possible to supply the oil to a region away fromthe

pi ston-pin circunferential direction groove 43a in the
upward direction, by using both of the |ubricant passed

t hrough the communi cating hole 2a and the lubricant fallen
on the upper surface of the piston 4 or the cylinder 1.

Accordingly the lubricity is inproved.

[ 0027]

Further, in the present enbodi ment, the piston-pin

circunferential direction groove 43a is connected to a
| ower groove 43b2 positioned |ower fromthe piston-pin
circunferential direction groove 43a in the piston-pin
axi al -direction lubricant passage 43b. Accordingly, both
of the lubricant passed through the conmunicating hole 2a
and the lubricant fallen on the upper surface of the piston
4 or the cylinder 1 are supplied to a |ower surface of the
piston 4. It is possible to inprove the lubricity between
the lower surface of the piston 4 and the cylinder 1.

It is preferable that both of the upper groove 43bl
and the | ower groove 43b2 are provided as in the case of
t he present enbodi nent, however, it nay be configured such

that only one of these grooves is provided.

[ 0028]
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In the present enbodi nent, the upper groove 43bl and
the | ower groove 43b2 have the same point in the piston-pin
circunferential direction groove 43a as an origin. However,
t he grooves may have different points as origins. That is,
in the present enbodi nent, the intersection between the
pi ston-pin circunferential direction groove 43a and the
pi ston-pin axial-direction |ubricant passage 43b is forned
as a point where the grooves extend in four directions.

The point may be fornmed as a point where the grooves extend

in three directions.

[ 0029]
Note that in the present enbodi nent, the piston-pin

circunferential direction groove 43a is provided in the
piston pin 43. However, the groove may be provided at the
small end 2c. That is, the groove nay be provided in any
position as long as there is a gap between the small end 2c

and the piston pin 43.

[ 0030]

The hernetic conpressor 50 according to the present
enbodi nrent is applicable to various devices such as a
refrigerator, an air conditioner, and a refrigerating cycle

devi ce.

Enbodi nent 2
[ 0031]
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The configuration of the present enbodinent is the
same as that of the enbodi nent 1 except the following. Fig.
5 is a perspective view of the piston pin 43 according to
the present enbodinment. As in the case of the enbodi nent 1,
the piston-pin circunferential direction groove 43a is
formed in the piston pin 43. In place of or in addition to
t he piston-pin axial-direction |ubricant passage 43b, a
pi ston-pin axial-direction plane cut 43c is fornmed in the
axial direction of the piston pin 43. The piston-pin
axial -direction plane cut 43c is fornmed by cutting and
processing a part of the circle of the piston pin 43 having
an approximately round shape in the axial direction, as a
chord. Wen this piston pin 43 is incorporated in the
pi ston 4 shown in Fig. 4, an oil supply passage through
which the lubricant is passed in the axial direction of the
piston pin 43 is formed with a gap between the inner
peri pheral surface of the piston pin insertion hole 4b and
the piston-pin axial-direction plane cut 43c. The oi
supply passage has the sane function and advantage as those
of the piston-pin axial-direction |ubricant passage 43b

shown in the enbodi nent 1.

Enbodi nent 3
[ 0032]

The configuration of the present invention is the
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same as that of the enbodinment 1 or 2 except the follow ng.
Fig. 6 is a perspective view of the piston pin 43 according
to the present enbodinment. In the enbodinent 1, an angle ©
formed with the piston-pin axial-direction |ubricant
passage 43b and a horizontal surface is approxi mately 90°.
In the present enbodinment, the angle 6 is not 90° but an

acute or obtuse angle.

[ 0033]

Fig. 7 is a side view explaining the position of |oad
applied to the piston pin 43 upon driving of the hernetic
compressor 50. In Fig. 7, a broken line indicates an end
position of a region where the small end 2c and the piston
pin 43 overlap upon assenbly. Since the connecting rod 2
is swngably fitted around the piston pin 43, the internal
di aneter of the small end 2c is slightly larger than the
outer dianeter of the piston pin 43. Accordingly, upon
driving of the hermetic conpressor 50, the piston pin 43
and the small end 2c are in line contact with each other.
Fig. 7 shows an exanple of the line contact position at
this time as a piston pin load line 43d. The |line contact
position is shifted in accordance with positon of the
pi ston 4 or the connecting rod 2 or driving conditions for
the hernmetic conpressor 50. However, the piston pin |oad
line 43d is an approximately parallel to the axial

direction of the piston pin 43.
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[ 0034]

In the present enbodinent, the angle 6 forned with
the piston-pin axial-direction lubricant passage 43b and
the horizontal surface is not 90°. As the piston-pin axial-
direction lubricant passage 43b and the axial direction of
the piston pin 43 are not parallel, it is possible to
suppress approxi mate correspondence between the piston pin
|l oad line 43d and the piston-pin axial-direction |ubricant
passage 43b in whatever position the piston pin load |line
43d is located. That is, it is possible to suppress line
contact between the piston pin load Iine 43d and the
pi ston-pin axial -direction |lubricant passage 43b. Wen the
pi ston-pin axial -direction |lubricant passage 43b and the
piston pin load |Iine 43d becone into correspondence and in
line contact with each other, the oil filmpressure is | ow
in the groove part and it is not possible to hold the axis.
Accordingly, there is a probability of degradation of
sliding condition. However, in the present enbodinent, it
is possible to avoid the contact between the piston-pin
axi al -direction lubricant passage 43b and the piston pin
load line 43d in parallel directions. In the present
enbodi ment, it is possible to limt the contact between the
pi ston-pin axial -direction |lubricant passage 43b and the
piston pin load line 43d to nmerely point contact or the

like. Accordingly it is possible to reduce the degradation
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of lubricity.

[ 0035]

Further, the relative notion between the small end 2c
and the piston pin 43 is a sliding notion. Accordingly,
during driving of the hernetic conpressor 50, the piston
pin load line 43d noves in a wide range in the outer
peri pheral surface of the piston pin 43. To inprove the
lubricity, it is preferable to provide plural piston-pin
axi al -direction lubricant passages 43b.

[ 0036]

As a value of the angle 6, it is preferable to use a
val ue from 20° to 80°. Further, in consideration of
assenbly accuracy to be described later, it is preferable

to use a value from 30° to 60°.

[ 0037]

Note that the angle fornmed with the piston-pin axial-
direction lubricant passage 43b and the "horizonta
surface" is described as the angle 6, in view of
determ nation of the direction of the piston pin |load Iine
43d. The piston pin load line 43d is determined by a force
caused upon conversion of the revolution notion of the
crank pin 7a with the connecting rod 2 into the
reci procating notion of the piston 4. The piston pin |oad
line 43d is shifted to a certain degree in accordance with

direction of the revolution axis of the crank pin 7a or
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angl e of connection between the connecting rod 2 and the
crank pin 7a or the piston pin 43. However, the direction
of the revolution axis of the crank pin 7a, the swi ng shaft
determ ned by the connection between the crank pin 7a and
the large end 2b, and the connection between the piston pin
43 and the small end 2c, are generally designed such that
they are parallel to each other in the vertical direction.
In this case, as the piston pin load Iine 43d is orthogonal
to the "horizontal surface", the angle 6 is explained as an
angle fornmed with the piston-pin axial-direction |ubricant
passage 43b and the "horizontal surface". That is, it is
necessary to regard an angle shifted fromthe "horizontal
surface" to a certain degree as the angle 6 in accordance
with assenbly accuracy. Accordingly, it may be configured
such that the value of the angle 6 is set within the above
range while the "horizontal surface" is maintained as a
reference. Further, it may be configured such that the
"horizontal surface" is replaced with a virtual plane
orthogonal to the revolution axis of the crank pin 7a while

t he above range of the angle 6 is nmaintained.

Enbodi ment 4
[ 0038]

The configuration of the present enbodinent is the

same as that of any of the enbodinents 1 to 3 except the
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followng. Fig. 8 is a perspective view of the piston pin
43 according to the present enbodinent. |In the present
enbodi ment, plural piston-pin axial-direction |ubricant
passages 43b are formed. Anpbng them one set (two
passages) or nore passages intersect to formintersections.
In the present enbodi nent, these intersections overlap the
pi ston-pin circunferential direction groove 43a, however

t hey may not overlap the groove.

[ 0039]

When the relative notion (swi ng notion) between the
small end 2c and the piston pin 43 is small, the fl ow
direction of the lubricant in the piston-pin axial-
direction lubricant passage 43b is ruled mainly by the
gravity. As shown in Fig. 3, the lubricant flows downward.
On the other hand, when the relative notion (swi ng notion)
between the small end 2c and the piston pin 43 is |arge,
the lubricant driving force by wall surface friction is
dom nant. Then a flow of the lubricant gathering to the
i ntersection of the piston-pin axial-direction |ubricant
passage 43b and a flow of the lubricant away fromthe
intersections are formed. At this time, at the
i ntersection of the respective piston-pin axial-direction
| ubri cant passages 43b, the lubricant flowing fromthe
respective piston-pin axial-direction |ubricant passages

43b inevitably collide against each other. Accordingly,
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hydr odynam ¢ dynam c pressure occurs, and high oil film
pressure occurs. As the axis holding force is inproved,

the sliding condition is inproved.

[ 0040]

Note that the "intersection" here is interpreted as a
poi nt where the piston-pin axial-direction |ubricant
passage 43b or the piston-pin circunferential direction
groove 43a, or preferably the piston-pin axial-direction
| ubricant passage 43b, extends in at |east three or four
directions. That is, the passage or groove may extend in
an "X" shape as in the case of the present enbodi nent, or

may extend in a "A" shape.

REFERENCE SI GNS LI ST

[ 0041]

1 ... cylinder, 2 ... connecting rod, 2a ...
comuni cating hole, 2b ... large end, 2c ... snmall end,
2d ... arm 3 ... sealed container, 4 ... piston, 4a ..
pi ston recess, 4b ... piston pin insertion hole, 5 ..
stator, 6 ... rotor, 7 ... crankshaft, 7a ... crank pin,
7f ... pin bored part, 17 ... head cover, 20 ..
conpression elenent, 30 ... electric elenent, 35 ..
| ubricant, 43 ... piston pin, 43a ... piston-pin
circunferential-direction groove, 43b ... piston-pin axial-
direction lubricant passage, 43c ... piston-pin axial-

direction plane cut, 43d ... piston pin load |Iine, and



50 ...

hermeti c conpressor.

22
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WHAT |S CLAI MED I S:

1. A hermetic conpressor conprising:

a seal ed container that contains |ubricant;

a piston that is reciprocable and is provided with a
pi ston pin;

a piston-pin axial-direction |ubricant passage that
extends in an axial direction of the piston pin; and

a piston-pin circunferential direction groove that

extends a circunferential direction of the piston pin

2. The hernetic conpressor according to claim1l, further
conpri si ng:
a crankshaft that is rotatable and that punps up the

| ubri cant;

a crank pin that revolves around the rotary shaft of
t he crankshaft;

a connecting rod having a large end and a small end
respectively fitted in the crank pin and the piston, and an
armto connect the large end to the small end; and

a conmmuni cating hole provided fromthe | arge end
toward the small end,

wherein at |l east a part of an upper surface of the
pi ston is exposed froma cylinder when the piston is

positioned at the bottom dead,
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and wherein a part of the lubricant passes through
t he comuni cating hole, and other part of the |ubricant

falls on the upper surface of the piston

3. The hernetic conpressor according to claim1l or 2,
wherein the piston-pin axial-direction |ubricant passage
comuni cates with the upper surface of the piston, and is
connected to the piston-pin circunferential direction

gr oove.

4. The hernetic conpressor according to any one of clains
1 to 3, wherein the piston-pin axial-direction |ubricant
passage has an upper |ubricant passage positioned on the
upper side fromthe piston-pin circunferential direction
groove and a | ower |ubricant passage positioned on the
| oner side fromthe piston-pin circunferential direction
groove,

and wherein one or both of the upper groove and the
| ower groove are connected to the piston-pin

circunferential direction groove.

5. The hernetic conpressor according to any one of clains
1 to 4, wherein the piston-pin axial-direction |ubricant
passage forns an acute angle or obtuse angle with respect

to a horizontal surface.
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6. The hernetic conpressor according to any one of clains
1 to 5 further conprising two or nore piston-pin axial-
direction |lubricant passages,

wherein at |east two of the piston-pin axial-

direction lubricant passages form an intersection

7. A device having the hermetic conpressor according to

any one of clains 1 to 6.



