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SPECIFICATION sYo-9701

TITLE OF THE INVﬁNTION
HERMETICALLY SEALED TYPE COMPRESSOR

BACKGROUND OF THE INVENTION
1. Field of the Invention

This invention relates to a hermetically sealed
type compressor and, more specifically, to a hermetically
sealed type compressor which can reduce the discharge of oil
contained in a refrigerant compressed in a compressor and to
be discharged from a refrigerant discharge pipe and which can

be reduced in size.

2. Background Art

The cross section of a conventional hermetically
sealed type compressor (such as disclosed in Laid-open
Japanese Utility Model Application No. Sho 60-87391 and
Japanese Utility Model Publication No. Hei 3-26309) is shown
in Fig. 3.

Reference numeral 50 is a hermetically sealed
confainer having an oil reservoir 51 storing oil, in which an
electric element 52 is housed in an upper portion and a
rotary compression element 53 is housed in a lower portion.
The electric element 52 consists of a rotor 55 fitted onto a
rotary shaft 54 and a stator 57 having oil return holes 56

formed in the outer peripheral surface thereof. Denoted by
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type conpressor and, nore specifically, to a herneiically seal ed type

conpressor which can reduce the argEr Y d contained in a
refrigerant conpressed in a conp e§g% !ﬁﬁ Acﬁfﬁd e discharged froma
refrigerant discharge pipe and uced in size. 2

Background Art The cross section of a conventiona

hermeti cal | 68 1% sl (gHie FHREE LSO tHS Wilteds prSgesed isudsidl gyen
Japanese Utility Mdel Application No. Sho 60-87391 and

the rotor 55 and the inner peripheral surface of the stator

57. Denoted by 59 is a wound coil end incorporated in the
stator 57. The rotary compression element 53 consists of a

5 cylinder 60, a roller which rolls in the cylinder 60 by an
eccentric portion 61 of the rotary shaft 54, a vane 63, in
contact with the roller, for partitioning the cylinder 60, an
upper bearing 64 and a lower bearing 65 for covering an
opening in the cylinder, a discharge valve 66 attached to the

10 upper bearing, and a cup muffler for covering this discharge
valve. Denoted by 68 is discharge holes formed in the cup
muffler 67, 69 a refrigerant discharge pipe which extends
through a top center portion of the hermetically sealed
container 50 whose top portion is covered up with the end cap

15 70, and 71 an accumulator. Arrows show the flow directions
of a refrigerant.

In the hermetically sealed type compressor having
this structure, the refrigerant compressed by the rotary
compression element 53 passes through the air gap 58 of the

20 electric element 52 and is supplied to an upper portion of
the electric element. 0il contained in the refrigerant
supplied to the upper portion of the electric element 52 is
separated by centrifugal force produced by the rotation of
the rotor 55. This separated oil is scattered to the side of

25 the stator 57. The refrigerant gas is then discharged from
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Japanese Utility Mddel Publication No. Hei 3-26309) is shown ~in Fig. 3.
Ref erence nuneral 50 is a hernetlcaljy“SeaTedT‘70 cont ai ner having an oi

reservoir 51 storing oil, in whléh
an upper portion and a

S5 flic el ement 52 is housed in
t&ion ellement 53 is housed in a

| ower portion. The el ectric el enent 52 consists of a rotor 55 fitted

onto a
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formed in the outer peripheral surface thereof. Denoted by
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hermetically sealed container 50. The separated oil is
returned to the o0il reservoir 51 of the hermetically sealed
container 50 from the oil return holes 56 formed in the outer
peripheral surface of the stator 57.

However, since the length (A) of the refrigerant
discharge pipe 69 which extends through the hermetically
sealed container 50 from an upper end of the end cap 70 to
the distal end thereof is smaller than the length (B) of the
end cap 70 from an upper end to a lower end thereof, the oil
is discharged from the refrigerant discharge pipe 69 to the
outside of the hermetically sealed container 50, accompanied
by the refrigerant gas. As a result, the amount of the oil
returned to the oil reservoir 51 of the hermetically sealed

container 50 becomes small.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide
a hermetically sealed type compressor which can reduce the
discharge of oil contained in the refrigerant gas compressed
in the compressor and to be discharged from the refrigerant
discharge pipe and which can be reduced in size.

The inventors of the present invention have
conducted intensive studies on the above problem and have

found that the discharge of oil contained in the refrigerant
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JUL 1997 s 58 is an air gap forned
by the outer peripheral surhao e rot@r 55 and the inner
peri pheral surface of the st@ta noted by 59 is a wound coil end
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incorporated in the st at 57. The rotary conpression el enent 53
consi sts of e pah et righl-a 'tndE.Q%h8¥ ENgepeb@gby an
eccentric pggflgn é% ngbﬁggge?afgb§h§f§h54 raevanrel 3, 5 go%ﬁécf W th

the roIIer,wEg& B@r%hh'%Q%@gc&h%h%y%b?%%%l@gll§nsealed type compressor

can be reduced by laying the refrigerant discharge pipe in
the hermetically sealed container and making the length of

5 the refrigerant discharge pipe laid in the hermetically
sealed container larger than the length of the end cap for
covering a top portion of the hermetically sealed container
from an upper end to a lower end thereof. The present
invention is predicated upon this finding.

10 According to a first aspect of the present
invention, there is provided a hermetically sealed type
compressor in which an electric element having a rotary shaft
is housed in an upper portion of a hermetically sealed
container whose top portion is covered by an end cap having a

15 refrigerant discharge pipe and a compression element driven
by the rotary shaft of the electric element is housed in a
lower portion of the hermetically sealed container, and an
absorbed refrigerant is compressed by this cbmpression
element, discharged into the hermetically sealed container

20 and then discharged from the refrigerant discharge pipe,
wherein

the length (a) of the refrigerant discharge pipe
laid in the hermetically sealed container from an upper end
of the end cap to the distal end thereof is made equal to or

25 larger than the length (b) of the end cap from an upper end

I
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upper bearing 64 and a | ower bearing 65 for _pyg[ing an opening in the

cylinder, a discharge valve 66 Tfe==30 upper bearing, and a cup

muf fl er for covering this dischar Dgnot ed by 68 is discharge

- 09,0, iggrant discharge pipe which

ext ends through a top center portion héﬁhernetically seal ed

container SOMMOSEoYoP 805 HRl-dde COURKRIP Wd Ned 1A RIHLIAP pdtiredd: Al
mu 0 e

eern
71 an accu ator. Arrows show the flow directions refrigeran

In the hernmefdcalhy 667 &tatMPF CHMBE KBl Y Nhe following equation
(1).

(a)z(b) .o (1)

5 According to a second aspect of the present
invention, there is provided a hermetically sealed type
compressor, wherein the refrigerant discharge pipe is laid up
to the vicinity of a separation plate provided on an upper
end portion of the rotary shaft.

10 The above and other objectives, features and
advantages of the invention will become more apparent from
the following description when taken in conjunction with the

accompanying drawings.

15 BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a sectional view of a hermetically sealed
type compressor according to an embodiment of the present
invention;
Fig. 2 is a sectional view of a hermetically sealed
20 type compressor according to another embodiment of the
present invention; and
Fig. 3 is a sectional view of a hermetically sealed

type compressor of the prior art.

25 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
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)t ary conpr essi on
2@ eefr HASBEEN fel ectric el ement 52 and
“TiRS ﬁb?L@mﬁmtrLg_Elenent. O | contai ned

this structure, the refrigerant co
el enent 53 passes through the air
is supplied to an upper portion o

in the refrigerant supplied t F=portion of the electric
el ement 52 is separated by centrifugal force produced by the rotation

of the rotor 55. Big send o ebionsd Y0¥ LG HarieR 1T49 Plseed he

stator 57. The refrigerant gas is then discharged from
type compressor according to an embodiment of the present

invention.
In Fig. 1, reference numeral 1 is a hermetically
5 sealed container having an oil reservoir 2 in a bottom
portion thereof, in which o0il is stored. An electric element
3 is housed in an upper portion of this container and a
rotary compression element 5 driven by the rotary shaft 4 of
thié electric element is housed in a lower portion of the

10 container. The electric element 3 consists of a stator 6
fixed to the interior wall of the hermetically sealed
container 1 and a rotor 8 fitted onto the rotary shaft 4 with
an air gap 7 interposed between it and the stator. The
stator 6 consists of an iron core 10 having oil return holes

15 9 formed by cutting away its outer peripheral surface and a
coil 12 having coil ends 11 provided at upper and lower ends
of the iron core. The rotor 8 consists of an iron core 13
and end rings 14 provided at upper and lower ends of the iron
core.

20 A half ring-shaped upper balancer 15 and lower
balancer 16 are attached to the respective end rings. The
rotary compression element 5 consists of a cylinder 17, a
roller 19 which rolls in the cylinder 17 by an eccentric
portion 18 of the rotary shaft 4, a vane 20, in contact with

25 the roller, for partitioning the cylinder 17, an upper
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the refrigerant discharge pipe 69 to the outside of the hernmetically
seal ed container 50. The separated oil is returned to the oil reservoir
51 of the hernetically seal ed 1&@3% PA?Q%&%P the oil return holes 56
formed in the outer 5 peri pherial f ‘%1 ator 57.

However, since the length (A) ofilthe +GP-F—FI-H4——"" di schar ge pi pe 69

whi ch ext engsed iy ol tdifa @erWéICfBééﬁclng 22 for covering an opening in

the cylinder 17, a discharge valve 23 attached to the upper
bearing and a cup muffler 24 for covering the discharge
valve. A discharge port 25 is formed in the top surface of

5 the cup muffler in such a manner that it is located at a
position corresponding to the rotation orbit of the lower
balancer 16.

Denoted by 26 is a refrigerant discharge pipe

provided through the end cap 27 which covers a top portion of

10 the hermetically sealed container 1. The length (a) of the
refrigerant discharge pipe 26 which is laid up to the
vicinity of an upper end portion of the rotary shaft 4 in the
hermetically sealed container 1 from an upper end of the end
cap 27 to the distal end thereof is made larger than the

15 length (b) of the end cap 27 from an upper end to a lower end
thereof. Denoted by 28 is an accumulator. Arrows show the
flow directions of the refrigerant.

In the thus configured hermetically sealed type

compressor, the refrigerant flowing into the cylinder 17 is

20 compressed by the roller 19 and the vane 20 coupled to each
other and discharged into the cup muffler 24 by opening the
discharge valve 23. The refrigerant in the cup muffler
passes through the air gap 7 in the electric element 3 from
the discharge port 25 and is discharged to a top portion of

25 the electric element. The refrigerant discharged to the top
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seal ed container 50 froman upper_end of the end cap 70 to t he di stal

end thereof is smaller than the | pey |10 end cap 70 from an
upper end to a | ower end thereof) %Qﬁ%ﬁ%&@&%é di scharged fromthe
refrigerant discharge pipe 69 tollth e u_f&tgﬁ:ef the hernetically

seal ed contai ner 50, acconpanied by ‘the refri ger ant gangAs aresult,
the amount Glodditudide the dIRIMRI dibrddift & lid QST by kbl Jdiarion
hernetlcallﬁkgealed 15 e%:ontalner 50 becones snal y5 SUMVARY THE

INVENTION £ the rotor | drd ¥iPHAAInP a 1Y ‘?l?d‘:'s@ domMenHey it LV de

refrigerant is scattered to the side of the interior wall of
the hermetically sealed container 1 by the centrifugal force
5 of the rotation and separated from the refrigerant. The
refrigerant from which oil has been separated is discharged
to the outside of the hermetically sealed container 1 from
the discharge pipe 26. The separated oil is returned to the
oil reservoir 2 from the o0il return holes 9 of the stator 6.
10 0il is present in the upper portion of the electric
element 3 in a mist form. When the refrigerant discharge
pipe 26 is laid in the hermetically sealed container 1 as
deséribed above and the length (a) of the refrigerant
discharge pipe 26 laid in the hermetically sealed container 1
15 is made larger than the length (b) of the end cap 27 for
covering a top portion of the hermetically sealed container 1
from an upper end to a lower end thereof, the oil is well
separated from the refrigerant and the discharge of the oil
contained in the refrigerant gas to be discharged from the
20 refrigerant discharge pipe 26 can be reduced. In addition,
according to the present invention, since the length (b) can
be reduced while the discharge of the oil contained in the
reffigerant gas to be discharged from the refrigerant
discharge pipe 26 can be reduced, the total height of the

25 hermetically sealed type compressor can be reduced, thereby
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a hernetically sealed type conpressor mhlch can reduce the 20 discharge of
oil contained in the refrigerant ggs S |n t he conpressor and
to be di scharged fromthe refrigerg Sl i pe and whi ch can be
reduced in size. _“,thzp esent invention have
conducted intensive studies on the Fbove problen1and have 25 found t hat

the di schar ggofngidt GUEA PR & dfudLTHHIYBY of the hermetically

sealed type compressor.

Fig. 2 is a sectional view of a hermetically sealed
type compressor according to another embodiment of the

5 present invention.

The hermetically sealed type compressor shown in
Fig. 2 is structured in the same manner as the hermetically
sealed type compressor shown in Fig. 1 except that a
separation plate 29 is attached to an upper end portion of

10 the rotary shaft 4 to improve the separation between the
refrigerant and the oil and the refrigerant discharge pipe 26
is laid from an upper end of the end cap 27 to the vicinity
of the separation plate 29. The length (a) up to the distal
end_of the refrigerant discharge pipe 26 is made larger than

15 the length (b) of the end cap 27 from an upper end to a lower
end thereof. Since the hermetically sealed type compressor
shown in Fig. 2 is structured as described above, it has the
same or more effects than the hermetically sealed type
compressor shown in Fig. 1.

20 The hermetically sealed type compressor of the
present invention can reduce the discharge of the oil
contained in the refrigerant gas compréssed in the compressor
and to be discharged from the refrigerant discharge pipe.
Further, the hermetically sealed type compressor can be

25 reduced in size.

l
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4 : gas to be discharged from ' 'upharge pipe. as_"
well as the size of the herneticaljjyrgeatedrivpas
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pi pe laid iRghhe r | Ve o sealed contalner | arger than the Iength
of the end cap fofrE éﬁibﬁ%’%/ei}/sl ng a top portion of the herneti cal |y seal ed

container 5 fromar q‘?@ﬁﬁeﬁ%i{& % d SVE] t%ﬂ)% %?r[p%.%sso}he WER an

electric element having a rotary shaft is housed in an upper

portion of a hermetically sealed container whose top portion
5 1is covered by an end cap having a refrigerant discharge pipe
and- a compression element driven by the rotary shaft of the
electric element is housed in a lower portion of the
hermetically sealed container, and an absorbed refrigerant is
compressed by this compression element, discharged into the
10 hermetically sealed container and then discharged from the
refrigerant discharge pipe, wherein
the length (a) of the refrigerant discharge pipe
laid in the hermetically sealed container from an upper end
of the end cap to the distal end thereof is made equal to or
15 larger than the length (b) of the end cap from an upper end

to a lower end thereof.

2. A hermetically sealed type compressor according to
claim 1, wherein the refrigerant discharge pipe is laid up to
20 the vicinity of a separation plate provided on an upper end

portion of the rotary shaft.
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I nvention is predicated upon t
first’ aspect of the present

. According to a
TIBVSHHETOMS BEEN ‘is provi ded a
hernmetically seal ed type onpressprAﬁEDmhlch_an el ectric el enent
having a rotary shaft S aﬁ=ﬁpper“portion of a hernetically
seal ed cont ai ner whose top portion is covered by an end cap having a
15 refrigerant discharge pi peagSfRECTOHPRMBSS i RIscEleIoe driven by the
rotary shaft of the electric elenent is housed in a | ower portion of.

the hernetically seal e(inc%ntt@rﬂ\%rblcﬁﬂ(iya@ealed & %@r befpreksbgecapable of
conpressed by this conpression el enent, discharged into the

hermeti cal Iy ;3eRlAhoC YNeRidi¥charge of oil contained in a refrigerant gas

compressed in a compressor and to be discharged from a

5 refrigerant discharge pipe, in which an electric element
having a rotary shaft is housed in an upper portion of a
hermetically sealed container whose top portion is covered by
an énd cap having a refrigerant discharge pipe and a
compression element driven by the rotary shaft of the

10 electric element is housed in a lower portion of the
hermetically sealed container, and an absorbed refrigerant is
compressed by this compression element, discharged into the
hermetically sealed container and then discharged from the
refrigerant discharge pipe, the length up to the distal end

15 of the refrigerant discharge pipe laid in the hermetically
sealed container is made equal to or larger than the length

of the end cap from an upper end to a lower end thereof.
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20 and then discharged fromthe refrigerant discharge pipe,

the length (a) of the refrigerant discharge pipe

~hernetically sealed container froman upper _end .
I s made equa
the end cap from an upper end

di stal end ther eof
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to a lower end thereof. Nanely, the relationship between the | engt hs
-(a) -and (b) can be shown by the uat ion (1)

‘(a)[err](b) .. (1) 5 THIS SABE aa second aspect of the

pr esent i nvention, there i ' [lcally seal ed type
conpressor, wherein the refrig 6 is laid up to the
vicinity of a separation plate prOV|ded on an upper end portion of the

rotary shaft.
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10 The above and ot her objectives, features and advant ages
of the invention will become nore apparent from -t he follow ng

‘descri ption when taken in conj unctiea=w-t ‘ccorrpanyi ng draw ngs.
15 BRI EF DESCRI PTI ON OF THE DRAW {Fig. 1 is a sectional
view of a hernetically seal ed Ssset—gt'cording to an

enbodi nent of the present | nvem ; Fig. 2is a
sectional view of a hernetically seal ed
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20 type conpressor according to another enbodi ment of the pr esent

I nvention; and Fig. 3 is a sectional view of a hernet[cal
seal ed - type conpressor of the prior art. 25 DETATEE, L ~~%}
THE PREFERRED EMBODI MENTS i
1 2 2 JUL 1997
SPECIFICATION

TITLE OF THE INVENTION
HERMETICALLY SEALED TYPE COMPRESSOR
BACKGROUND OF THE INVENTION
5 1. Field of the Invention
This invention relates to a hermetically sgaled
type compressor and, more specifically, to a hermetiéally
sealed type compressor which can reduce the discharge of oil
contained in a refrigerant compressed in a compressor and to
10 be discharged from a refrigerant discharge pipe and which can

be reduced in size.

2. Background Art
The c%oss section of a conventibnal hermeticallY'
15 sealed type compressor (such as disclosed in Laid;gpén
_E.‘.- Japanese Utility Model Application No. Sho 60-87391i%nd:
Japanese Utility Model Publication ﬁo. Hei 3-26309) is shown
in Fig. 3.
Reference numeral 50 is a hermetically sealed
20 confainer having an oil reservoir 51 storing oil, in which an
electric element 52 is housed in an uppéf portion and a
rotary compression element 53 is housed'in a lower portion.
The electric element 52 consists of a rotor 55 fitted onto a

rotary shaft 54 and a stator 57 having oil return holes 56

25 formed in the outer peripheral surface thereof. Denoted by



Fig. 1 is a sectional view of a hernetically seal ed t ype conpressor

according to an enbodi nent of the present I nvent I n
Fig. 1, reference nuneral 1 is a hernetically 5 sea éqng an
oil reservoir 2 in a bottom portion thereof, in whych oil is stgrgd. An
el ectric el enent 3 is housed in an upper portion| of t2h2gUtot®9di ner| and
a rotary conpression elenent 5 driven by the rotjary shaft 4 of this
el ectric element is housed in a |ower pdrtion of thel

10

15

20

25

58 is an air gap formed by the outer peripheral surface of
the rotor 55 and the inner peripheral surface of the stator
57. Denoted by 59 is a wound coil end incorporated in the
stator 57. The rotary compression element 53 consists of a
cylinder 60, a roller which rolls in the cylinder 60 by an
eccentric portion 61 of the rotary shaft 54, a vane 63, in
contact with the roller, for partitioning the cylinder 60, an
upper bearing 64 and a lower bearing 65 for covering an
opening in the cylinder, a discharge valve 66 attached to the

upper bearing, and a cup muffler for covering this discharge

-valve. Denoted by 68 is discharge holes formed in the cup

‘muffler 67, 69 a refrigerant discharge pipe which extends

through a top center portion of the hermetically sealed

container 50 whose top portion is covered up with the end cap

70, and 71 an accumulator. Arrows show the flow diréétions

of a refrigerant.

In the hermetically sealed type compressor having
this structure, the refrigefant compressed by the rotary
compression element 53 passes through the air gap 58 of the
electric element 52 and is supplied to an upper portion of
the electric element. O0il contained in the refrigerant
supplied to the upper portion of the electric element 52 is
separated by centrifugal force produced by the rotation of
the rotor 55. This separated 0il is scattered to the side of

the stator 57. The refrigerant gas is then discharged from



10 container. The electric elenent 3 consists of pe S —— ed to
the interior wall of the hernetically seal ed Zonti het,ﬁ‘%m@ﬁhrrotor 8
fitted onto the rotary shaft 4 with an air g p|7 Tntérposedpet ween it
and the stator. The stator 6 consists of an}if ? ﬁ%f1 ing oil
return holes 15 9 forned by cutting away its out r:p T ﬁ&gT r flace and
a coil 12 having coil ends 11 provided at uppgr-and- of
the iron core. The rotor 8 consists of ad_iron co e 13 and end Jrings 14
provi ded at upper and | ower ends of the iron core. 20 A hal f

ri ng- shaped upper bal ancer 15 and | ower

10

15

20

25

the refrigerant discharge pipe 69 to the outside of the
hermetically sealed container 50. The separated oil is
returned to the oil reservoir 51 of the hermetically sealed
container 50 from the oil return holes 56 formed in the outer
peripheral surface of the stator 57.

However, since the length (A) of the refrigerant
discharge pipe 69 which extends through the hermetically
sealed container 50 from an upper end of the end cap 70 to
the distal end thereof is smaller than the length (B) of the

end cap 70 from an upper end to a lower end thereof, the oil

~is discharged from the refrigerant discharge pipe 69 to the

outside of the hermetically sealed container 50, accompanied
by the refrige;ant gas. As a result, the amount of the oil

returned to the oil reservoir 51 of theﬁhermetically sealed

container 50 becomes small.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide
a hermetically sealed type compressor which can reduce the
discharge of oil cbntained in the refrigerant gas compressed
in the compressor and to be discharged from the fefrigeradé*
discharge pipe and which can be reduced in size.

The inventors of the present invention have
conducted intensive studies on the above problem and have

found that the discharge of oil contained in the refrigerant



bal ancer 16 are attached to the respective end rings. The rotary

conpression el ement 5 consists of a cylinder 17 aﬁuj fei# - Wik ch
roll's in the cylinder 17 by an eccentric portlb 25“; Hewﬁggzly shaf t
4, a vane 20, in contact with 25 the roller, forjpartitioning the ¢ylinder
17, an upper 2 2 JUL 1997
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gas to be discharged from the refrigerant discharge pipe as
well as the size of the hermetically sealed type compressor
can be reduced by laying the refrigerant discharge pipe in
the hermetically sealed container and making the length of
the refrigerant discharge pipe laid in the hermetically
sealed container larger than the length of the end cap for
covering a top portion of the hermetically sealed container
from an upper end to a lower end thereof. The present
invention is predicated upon this finding.

According to a first aspect of the present

-invention, there is provided a hermetically sealed type

compressor .in which an electric element having a rotary shaft

is housed in an upper portion of a hermetically sealed
container whose top pdrtion is coveredsﬁy an end cap having a -
refrigerant discharge pipe and a compression elemept-driven

by the rotary shaft of the electric element is housed in a

lower portion of the hermetically sealed container, and an

absorbed refrigerant is compressed by this compression
element, discharged into the hermetically sealed container
and then discharged from the refrigerant discharge pipe,
wherein

the length (a) of.the refrigerant discharge pipe
laid in the hermetically sealed container from an upper end
of the end cap to the distal end thereof is made equal to o;;{
larger than the length (b) of the end cap from an upper eqd %i
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bearing 21 and a | ower bearing 22 for covering an

cylinder 17, a discharge valve 23 attached to the @g@g :th gpmﬁq4an25a
i s

cup muffler 24 for covering the discharge val Ve

rseharge

ont

formed in the top surface of 5 the cup nuffler itn nner that it
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Is located at a position corresponding to thg r

| ower
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n

bal ancer 16. Denoted by 26tiis..a refriger

di scharge pi pe provi ded through theSend cap 27 which covers a {op

portion of

10

10 the hernetically seal ed container I—Fhe

to a lower end thereof. Namely, the relationship between the
lengths (a) and (b) can be shown by the following equation
(1).

(a)2(b) ...(1)

According to a second aspect of the present
invention, there is provided a hermetically sealed type
compressor, wherein the refrigerant discharge pipe is laid up
to the vicinity of a separation plate provided on an upper
end portion of the rotary shaft.

The above and other objectives, features and

--advantages of the invention will become more apparent from

15

20

25

‘the following description when taken in conjunction with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a sectional view.of a hermetically sealed
type compressor according to an embodiment of the present
invention;

Fig. 2 is a sectional view of a hermetically sealed
type compressor according to another embbdiment of the
present invention; and

| Fig. 3 is a sectiohai view of a hermetically sealed

type compressor of the prior art.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
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17 is 20 conpressed by the roller 19 and the vane 20 coupled to

Fig. 1 is a sectional view of a hermetically sealed
type compressor accqrding to an embodiment of the present
invention. .

In Fig. 1, reference numeral 1 is a hermetically
sealed container having an oil reservoir 2 in a bottom
portion thereof, in which oil is stored. An electrig element
3 is housed in an upper portion of this container and a
rotary compression element 5 driven by the rotary shaft 4 of
this electric element is housed in a lower portion of the

container. The electric element 3 consists of a stator 6

+§ixed to the interior wall of the hermetically sealed

ﬂéontainer 1l and a rotor 8 fitted onto the rotary shaft 4 with

an air gap 7 interposed between it and the stator. The

stator 6 con31sts of an iron core 10 hav1ng oil return holes

9 formed by cutting away its outer peripheral surface and a

- coil 12 having coil ends 11 provided'at upper and lower ends

of the iron core. The rotor 8 consists of an iron core 13
and end rings 14 provided at upper and lower ends of the iron
core.

A half ring~shaped upper balanéer 15 and lower
balancer 16 are attached to the respective end riﬁgs. The“gﬁ
rotary compression element 5.consists of a cylinder 17; a
roller 19 which rolls in the cylinder 17 by an eccentric
portion 18 of the rotary shaft 4, a vane 20, in contact with

the roller, for partitioning the cylinder 17, an upper



ot her and discharged into the cup nuffler 24 by opé# gy FREoNT ©
val ve 23. The refrigerant in the cup nmuffler pﬁgg,qAPQ'gﬁgh“
7 in the electric elenent 3 from the dischargeipgrt 25 and is
di scharged to a top portion of 25 the electric el gnmgntg JThgLr©9e7i gefant
di scharged to the top

anir

bearing 21 and a lower bearing 22 for covering an opening in
the cylinder 17, a discharge valve 23 attached to the upper
bearing and a cup muffler 24 for covering the discharge
valve. A discharge port 25 is formed in the top surface of
5 the cup muffler in such a manner that it is located at a
position corresponding to the rotation orbit of the lower
balancer 16.
Denoted by 26 is a refrigerant discharge pipe
provided through the end cap 27 which covers a top portion of
10 the hermetically sealed container 1. The length (a) of the
L;eﬁrigerant discharge pipe 26 which is laid up to the
f? i&iéinity of an upper end portion of the rotary shaft 4 in the
her@etically sggled container 1 from an'upper end of the end
cap 27 to the distal end thereof is madééiarger than the .
15 1length (b) of the end cap 27 from an upper end to a;léwer end
| thereof. Denoted by 28 is an accumglétor. Arrows show the
flow directions of the refrigerant.
In the thus configured hermetically sealed type
compressor, the refrigerant flowing into the cylinder 17 is
20 compressed by the roller 19 and the vane 20 coupled to each .
other and discharged into the cup muffler 24 by opening thééi
discharge valve 23. The reffigerant in the cup muffler
passes through the air gap 7 in the electric element 3 from

the discharge port 25 and is discharged to a top portion of

25 the electric element. The refrigerant discharged to the top

~genar ge

gap



portion of the electric elenent 3 is turned by the rotation of the

rotor 8 and oil having a great nmass contained in thejppp a0 ETT B
scattered to the side of the interior wall of t hg ‘Lﬁ§£§ﬁgﬁr§5~§$
container 1 by the centrifugal force 5 of the rotatifop and separatefl
the refrigerant. The refrigerant from which oil has b2&nlileda?at ed
di schar ged to the outside of the hergetically seal ¢d container 1jf
t he di scharge pipe 26. The separated oil2is returnedfto the ol

reservoir

2 fromthe oil return holes 9 of the statonr-6& 10 .

I's present in the upper portion, of fhe el
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portion of the electric element%ft{;c%urned by the rotation
of the rotor 8 and oil having a great mass contained in the
refrigerant is scattered to the side of the interior wall of
the hermetically sealed container 1 by the centrifugal force
of the rotation and separated from the refrigerant. The
refrigerant from which oil has been separated is disgharged
to the outside of the'hermetically sealed container 1 from
the discharge_pipe 26. The separated oil is returned to the
oil reservoir 2 from the o0il return holes 9 of the stator 6.

0il is present in the upper portion of the electric

‘element 3 in a mist form. When the refrigerant discharge

i
o

rbibe 26 is laid in the hermetically sealed container 1 as

described above;and the length (a) of the refrigerant
discharge pipe{éé.laidfin the hermeticaIi& sealed contéinéf 1
is made larger than the length (b) of the end cap 273fo;
covering a top portion of the hermegi&ally sealed cantainer 1
from an upper end to a lower end th;reof, the oil is well
separated from the refrigerant and the discharge of the oil
contained in the refrigerant gas to be discharged from the
refrigerant discharge pipe 26 can be reduced. In addition,
according to the present invention, since the length (b) caﬁ?

be reduced while the discharge of the 0il contained in the

‘refrigerant gas to be discharged from the refrigerant

discharge pipe 26 can be reduced, the total height of the

hermetically sealed type compressor can be reduced, thereby

rom
i's
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element 3 in a mst form Wen the refrigerant discharge pipe 26 is
laid in the hernetically sealed container 1 as de ' - et he
y PR ST

|l ength (a) of the refrigerant di scharge pipe 26 |

hernetically sealed container 1 15 is made |arger tthagn the length (jb) of
the end cap 27 for covering a top portion of thd Her Be2 ygal {9g7sealjed

cont ai ner

1 froman upper end to a |ower end thgrgof, the oil ig Well

separated fromthe refrigerant and the di scharge of tlhe oil comnt ail ned
in the refrigerant .gas to be discharged®fromthe 20%4efrigerant_ discharge
pi pe 26 can be reduced. In addition, ~  according to the present

I nvention, since the length (b) can
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making it possible to reduce the size of the hermetically
sealed type compressor.

Fig. 2 is a sectional view of a hermetically sealed
type compressor according to another embodiment of the
present invention.

The hermetically sealed type compressor sh§wn in
Fig. 2 is structured in the same manner as thé hermetically
sealed type compressor shown in Fig. 1 except that a
separation plate 29 is attached to an upper end portion of

the rotary shaft 4 to improve the separation between the

fgéfrigerant and the oil and the refrigerant discharge pipe 26

.is laid from an upper end of the end cap 27 to the vicinity

of the separatioﬁ plate. 29. The length (&) up to the distal

S,

end of the refrigerant'aischarge pipe Zéhis made larger than

~the length (b) of the end cap 27 from an upper end té'a lower

"end thereof. Since the hermetical;ﬁfsealed type compressor

shbwp in Fig. 2 is structured as described above, it has the
same or more effects than the hermetically sealed type
compressor shown in Fig. 1.

The hermetically sealed type. compressor of the
presenfwinvention can reduce the discharge of the oil
contained in the refrigerant gas coﬁpréssed in the compressor
and to be discharged from the refrigerant discharge pipe.
Further, the hermetically sealed type compressor can be

reduced in size.



be reduced while the discharge of the oil contained in the refrigerant
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.a:LﬁLrlgerant di scharge pipe 26 can be
setd cal |y seal ed type conpressor

REPLACEMENT SHE F T

2 2 JUL 1997

WHAT IS CLAIMED 1S:

1. A hermetically sealed type compressor in which an
electric element having a rotary shaft is housed in an upper
portion of a hermetically sealed container whose top portion
is covered by an end cap haviné a refrigerant discharge pipe
and- a compression element driven by the rotary shafﬁ'of the
electric element is housed in a lower portion of the
hermetically sealed container, and an absorbed refrigerant is
compressed by this compression element, discharged into the

hermetically sealed container and then discharged from the

ggfefrigerant discharge pipe, wherein

the length (a) of the refrigerant discharge pipe
laid in the hermetlcally sealed container from an upper end
n\—.

of the end cap to the dlstal end thereof is made equal to or

larger than the length (b) of the end cap from an upper end

o o o e S

2. A hermetically sealed type compressor according to
claim 1, wherein the refrigerant discharge pipe is laid up to
the viclnity of a separation plate provided on an.upper end

portlon of the rotary shaft.

This Sheet Hag Been

T



making it possible to reduce the size of the hernetically seal ed type
conpr essor. Fig. 2 is a sectional view ] Th

seal ed . type conpresT 0_anot her enbod §E§@g§?@§ §ﬂ T
present invention. 'ﬂﬂSSHEETFHé REF Lically sea eﬁ t Be conpres #r
shown in Fig. 2 is struct BEBBAPEPt he dlame manner hs ﬁg REddg7cdl |y
seal ed type conpressor s 0. 1 except that a separation plgte
29 is attached to an upper end portion dil 10 the rot%ix shaft 4 to 1Tnpriove

t he separation between the
HERMETICALLY SEALED TYPE COMPRESSOR

ABSTRACT OF THE DISCLOSURE
In a hermetically sealed type compressor capable of
reducing the discharge of o0il contained in a refrigerant gas
compressed in a compressor and to be discharged from a
5 refrigerant discharge pipe, in which an electric element
having a rotary shaft is housed in an upper portion:of a
hermetically sealed container whose top portion is covered by
an énd cap having a refrigerant discharge pipe and a
compression element driven by the rotary shaft of the
10 glectric element is housed in a lower portion of the
ihérmetically sealed container, and an absorbed refrigerant is
Eompressed_by this compression element, discharged into the
hermetically égaled container and then &ischarged from thé
refrigerant discharge pipe, the length up to the dlstal end
;.;15_ of the refrigerant discharge pipe’ lald in the hermetlcally

sealed container is made equal to qr larger than the length

of the end cap from an upper end to a lower end thereof.

Figure 1 . This Sheet Has Been Rep

[T




refrigerant and the oil and the refrigerant discharge pipe 26 is laid from
an upper end of the end cap 27 to the vicinity of the separation plate
29. The length (a) up to the distal end of the refrigerant discharge

pipe 26 is made larger than 15 the length (b) of thg—eRe-cap—2Z-framan
upper end to a | ower end thereof. Since the herrrﬁﬁ’}:ﬁl’fﬂg‘@ﬁé@ﬁ@‘gq‘w pe
conpr essor shown in Fig. 2 is strucfured as descHi above—t-t—nas
t he sanme or nore effects than the hernetically seal ed t2\c/ ég_gp egsor
shown in Fig. 1. 20 The hernetically seal eq m1 D

t he present invention can reduce the discharge of uhe YaTH

Fig.1
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contained in the refrigerant gas conpressed in the conpressor and to

be di scharged fromthe refrigerant discharge pipe. Further, the
hermetically seal ed type conpressor can be 25 reduced_in _size.
o REPLACEMENT SHEET
2
— l 22JUL 1997‘]
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VWHAT |S CLAI MED: 1.
electric elenent (3) having a rotary shaft (4)
portion.of a hernetically seal ed contai ner whose

an end cap (27) having a refrigerant discharge pipe (26) and a

A hernetically seal ed type conpressor
I s housed in an upper

top portion is covered by
conpr essi on

in which an

el ement (5) driven by the rotary shaft (4) of the ele
housed in a | ower portion of the hernettgflly seal ed

absorbed refrigerant is conpressed by tfts conpressi
di scharged into the hernetically seal ed container an
the refrigerant discharge pipe (26), wherein

refrigerant discharge pipe (26) is nade equal to or |
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a I'ower end of the end cap (27) and the distal end of the
refrigerant discharge pipe (26) is provided to the higher position than an
upper end of coil end (11) of a stator (6) of the electric elenent (3).

2. A hernetically seal ed type conpressor according to claim1l1, wherein a
separation plate (29) is provided on an upper end portion of the rotary
shaft (4) to separate between the refrigerant and oil

I 0
1. A hermetically sealed type compressor in which an electric element (3) having a
rotary shaft (4) is housed in an upper portion of a hermetically sealed container whose
top portion is covered by an end cap (27) having a refrigerant discharge pipe (26) and a
compression element (5) driven by the rotary shaft (4) of the electric element (3) is
housed in a lower portion of the hermetically sgaled container, and an absorbed
N refrigerant is compressed by this compression element (5). discharged into the

hermetically sealed container and then discharged from the refrigerant discharge pipe
(26), wherein

the distal end of the refrigerant discharge pipe (26) is made equal to or lower than
a Jower end of the end cap (27) and

the distal end of the refrigerant discharge pipe (26) is provided to the higher

position than an upper end of coil end (11) of a stator (6) of the electric element (3).

2. A hermetically sealed type compressor according to claim 1, wherein a separation
plate (29) is provided on an upper end portion of the rotary shaft (4) to separate between

the refrigerant and oil.
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