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SPECIFICATION

TITLE OF THE INVENTION
HERMETICALLY SEALED TYPE COMPRESSOR

BACKGROUND OF THE INVENTION
1. Field of the Invention

This invention relates to a hermetically sealed
type compressor. More specifically, it relates to a
hermetically sealed type compressor which is closed up tight
by storing an electric element having a rotary shaft in an
upper portion of a cylindrical rolled case and a compression
element driven by the rotary shaft of the electric element in
a lower portion of the rolled case, joining a bottom end cap
to a lower opening of the rolled case, and joining an end cap

to an upper opening of the rolled case.

2. Background Art

Fig. 4 shows the cross section of a hermetically
sealed type compressor of the prior art (as disclosed in
Japanese Utility Model Application Nos. Sho 60-87391 and Hei
3-26309).

Reference numeral 50 denotes a hermetically sealed
container having an oil reservoir 51 for storing oil in a
bottom portion thereof, and an electric element 52 is housed
in an upper portion thereof and a rotary compression element

53 is housed in a lower portion thereof. The electric
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hernetically seal ed type conpressor=wheh—is—elased—up tight by

storing an electric el enent having (pTH® sisESHaS BEER pn 10 upper portion
of a cylindrical rolled case and a {conpr 8fLACED ellerent driven by the
rotary shaft of the electric el enern ortion of the rolled
case, joining a bottomend cap to a |l ower opening of the rolled case,

and j oi ningg ga gad %Qpcomprlkgsaﬁ EBESE Qﬁeﬁiﬁge@foﬁﬁé &40Fbedrgashaft154
2. Backgroun At 4 shows the cross section of a

hermeticall¥ng o s%S%BQd5byﬂsvﬁﬂapagi59ét9£ntHsleél96 26kméasidi gakosed in

outer periphery thereof. Reference numeral 58 represents an
air gap defined by the outer periphery of the rotor 55 and

5 the inner periphery of the stator 57, and 59 an coil end of a
coi; incorporated in the stator 57. The rotary compression
element 53 comprises a cylinder 60, a roller 62 which rotates
in the cylinder 60 by an eccentric portion 61 of the rotary
shaft 54, a vane 63, in contact with the roller, for

10 partitioning the cylinder 60, an upper bearing 64 and a lower
bearing 65 for covering the openings of the cylinder, a
discharge valve 66 provided in this upper bearing, and a cup
muffler 67 for covering the discharge valve. Reference
numeral 68 denotes a discharge hole formed in the cup muffler

15 67, 69 a refrigerant discharge pipe extending through an
upper central portion of the hermetically sealed container 50
whoée upper portion is closed up tight by joining the end cap
70, 71 an accumulator and 72 a fixing base welded to a bottom
portion of the hermetically sealed container 1. Arrows

20 indicate the flow directions of the refrigerant.

In the hermetically sealed type compressor
structured above, a refrigerant compressed by the rotary
compression element 53 passes through the air gap 58 of the
electric element 52 and is supplied above this electric

25 element. Oil contained in the refrigerant supplied above the
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Japanese Wility Mdel Application Nes... EhQT§O 87391 and Hei 20 3-26309).
Ref erence nuneral 50 denotes a hernq npallyw. Bd_——=5 container having an
oil reservoir 51 for storing oil inja on t hereof, and an
el ectric elenent 52 i s housed ﬁﬂ«ﬁﬂ-upperuf“ thereof and a rotary
conpression element 25 53 is housed in a | ower portion thereof. The

electric  electric element 52 is separated by centrifugal forced

generated by the rotation of the rotor 55. This separated
oil is scattered to the side of the stator 57. Therefore,
this refrigerant gas is discharged to the outside of the

S5 hermetically sealed container 50 from the refrigerant
discharge pipe 69. The separated o0il is returned to the oil
reservoir 51 of the hermetically sealed container 50 from the
0il  return holes 56 formed in the outer periphery of the
stator 57.

10 However, since a barrel portion 50A of the
hermetically sealed container 50 excluding the end cap 70 is
formed by deep drawing a steel plate, a special steel plate
(such as SPHE for deep drawing) which can be deep drawn must
be used. When the draw ratio is large, there occur such

15 problems as uneven thickness and high costs.

To overcome these problems, there has been proposed
a hermetically sealed type compressor which is closed up
tight by using a cylindrical rolled case formed by rolling a
normal steel plate and welding joint portions, storing the

20 electric element having a rotary shaft in an upper portion of
the rolled case and the compression element driven by the
rotary shaft of the electric element in a lower portion of
the rolled case by such means as shrinkage fitting, joining a
bottom end cap to a lower opening of the rolled case by such

25 means as arc welding and joining an end cap having a
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2 el ement 52 conprises a rotor
and a-stator 57 having oil return hol
peri phery thereof. Reference nuneral
by the outer periphery of the rotor 5
stator 57,

itted onto a rotary shaft 54
STSQ QBT T h—the, outer
8 repﬁgégﬁﬁgiéﬁEng air gap defined
------- ::ﬁﬁéinggﬁ peri phery of the
and 59 an coil end of a coil incorporate€d in the stator 57.

- . i - 6 62
The rotary £EFR1GEShAR dischﬁ_&ﬁa’eﬁigé&csogﬂrﬁﬁﬁérao?%ljﬂbrggeéf 9%?35@{;%@

whi ch rotates
case.

rotary

10

15

20

25

he cylinder 60 by an eccentr tron

However, when the bottom end cap is to be joined to
the lower opening of the rolled case which houses the
electric element and the compression element by such means as
arc welding, the lower portion of the rolled case is deformed
by heat at the time of joining and the stored compression
element is thermally distorted, whereby sliding cannot be

carried out smoothly.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention
to provide a hermetically sealed type compressor which is
closed up right by storing an electric element having a
rotary shaft in an upper portion of a cylindrical rolled case
and a compression element driven by the rotary shaft of the
electric element in a lower portion of the rolled case,
joining a bottom end cap to a lower opening of the rolled
case, and joining an end cap to an upper opening of the
rolled case and which eliminates the above inconvenience
caused by heat at the time of joining even when the bottom
end cap is joined to the lower opening of the rolled case
which stores the electric element and the compression element
by such means as arc welding.

The inventors of the present invention have

This Sheet Has Been Replaced

~ JAWAR




shaft 54, a vane 63, in contact with the roller, for 10 partitioning the
cylinder 60, an upper bearing 64 and apl Qv =Fearing 65 for covering
t he openings of the cylinder, a di'se Al _;Kﬁ?@éEM provided in this
upper bearing, and a cup nuf f | et—6Z _£07" %R i ng tlhe di scharge val ve.
Ref er ence nunmeral 68 denotes a discharge hole forned in the cup
nuffler 15-8dauéfed LRteh8evaNstdaselabaetRePEbEYECPEbPlehhaRETRAE
upper central portion of the hermetically seal ed container 50 whose

upper portigguhd EhQ%e@thaBbQEt 1ﬁ¥oh9éﬂigﬂcéhécéﬂgsci‘ﬁ this ¥Ppe’dgan
accurul ator and 72 a fixing base welded to a bottom

hermetically sealed type compressor of the prior art when the

bottom end cap is joined to the lower opening of the rolled
5 case which stores the electric element and the compression

element by such means as arc welding because the distance
from the fixed center of the cylinder of the compression
element to a lower end of the rolled case is generally 35 to
37.5 mm and that the above inconvenience can be eliminated in

10 any type of hermetically sealed type compressor when the
distance is increased to at least 40 mm.

According to a first aspect of the present
invention, there is provided a hermetically sealed type
compressor which is closed up tight by storing an electric

15 element having a rotary shaft in an upper portion of a
cylindrical rolled case and a compression element driven by
the rotary shaft of this electric element in a lower portion
of the rolled case, joining a bottom end cap for covering a
lower opening of the rolled case to the lower opening, and

20 joining an end cap having a refrigerant discharge pipe to an
upper opening of the rolled case so that an absorbed
refrigerant is compressed by the compression element,
discharged into the hermetically sealed container and then
discharged to the outside of the hermetically sealed

25 container from the refrigerant discharge pipe, wherein the
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portion of the hernetically seal ed cont —Arrows 20 indicate the

flow directions of the refrigerant. TH6\44 ET HABE hernetical ly

seal ed type conpressor structured ;bove rggwﬁj&¢gera conpressed by
JAE ir gap 58 of the

the rotary conpr essi on el enent 53 PasEES—Hhr-o] ¢ _
electric elenent 52 and is supplied above this electric 25 elenent. QO

contai ned i 8;i588nE8l ErBR" 8HE $YRBHI 88nBEPVEFI BRe cylinder of the
compression element to a lower end of the rolled case is set
to at least 40 mm.
According to a second aspect of the present
5 invention, there is provided a hermetically sealed type
compressor according to the first aspect wherein the bottom

end cap is joined by arc welding.

BRIEF DESCRIPTION OF THE DRAWINGS

10 These and other objects as well as advantages of
the present invention will become clear by the following
description of a preferred embodiment of the present
invention with reference to the accompanying drawings,
whefein:

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

Fig. 2 is a diagram for explaining an exemplary
production process of the hermetically sealed type compressor

20 of the present invention;

Fig. 3 is a perspective view of the hermetically
sealed type compressor of the present invention; and
Fig. 4 isha sectional view of a hermetically sealed

type compressor of the prior art.
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3 electric element 52 is separated yr

by the rotation of the rotor 55. This se F&E%ahﬁrTHQsIEE&ﬂ cattered to the
side of the stator 57. Therefore, t hil :LﬁIHngfaED gasf s discharged to
the outside of the S5 hernetically sealed cont al ner== in t he
refrigerant di scharge pipe 69. The separated oil is returned to the oi
reservoir SppeArihp DESCRIPTADNYOFeRHEJPREFERREBr EBBODIMENTSE oi |
return holes 56 formed in the outer periphery of the stator 57.

Fig. 1 is a sectional view of a hermetically sealed

ed gener at ed

type compressor according to a preferred embodiment of the
present invention.

5 _ In Fig. 1, reference numeral 1 denotes a
hermetically sealed container having an oil reservoir 2 for
storing oil in a bottom portion thereof, and an electric
element 3 is housed in an upper portion of the container and
a rotary compression element 5 driven by the rotary shaft 4

10 of the electric element is housed in a lower portion of the
container. The electric element 3 comprises a stator 6 fixed
to the interior wall of the hermetically sealed container 1
and a rotor 8 fitted onto the rotary shaft 4 through an air
gap 7 within the stator. The stator 6 comprises an iron core

15 10 having oil return holes 9 formed by cutting away the outer
periphery thereof and a coil 12 having coil ends 11 arranged
at upper and lower ends thereof. The rotor 8 comprises an
iron core 13 and end rings 14 provided at upper and lower
ends of the iron core.

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

25 for partitioning the cylinder 17, an upper bearing 21 and a
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10 However, since a barrel gpriror58A=a] _ hermetical l'y
seal ed contai ner 50 excludlng the end £§ﬁ“¥©HEETHASEi FeRN ;d by deep draw ng
a steel plate, a special steel plate SBERLaGEBPHE fpr deep drawi ng)
whi ch can be deep drawn mnust be used. ™ W awkatio is |arge,
there occur such 15 problens as uneven t hi ckness and hi gh costs.

To over comeiphesepBaelhgm™®2 EBQr%o@é§1H§eEhQrSBéﬁ§H?s of ehaeéyﬁihﬁékly

seal ed type conpressor which is closed by using a cylrndrica

rolled CaselboraEélaﬁhéebb'0&1%e provﬂﬁéaakns£ﬁ§|uBbé%ebégglﬂﬁldéﬂg hoi nt

port i ons, stori ng t
cup muffler 24 for covering the discharge valve. A discharge

port 25 is formed in the top surface of the cup muffler in
5 such a manner that it faces the rotary orbit of the lower
balancer 16.
Reference numeral 26 denotes a refrigerant
discharge pipe extending through the end cap 27 for covering
a top portion of the hermetically sealed container 1.

10 Reference numeral 28 represents an accumulator, 29 a
separation plate, 30 a bottom end cap joined to the lower
opening of the rolled case 1A by arc welding, and 31 a base
joined to the bottom end cap 30. Arrows show the flow
directions of a refrigerant.

15 Fig. 2 is a diagram for explaining an exemplary
production process of the hermetically sealed type compressor
of the present invention.

In Fig. 2, the stator and a pump (compression
element) are first set and stored in an expanded cylindrical

20 rolled case formed by rolling a normal steel plate and
joining joint portions thereof at predetermined positions by
shrinkage fitting in such a manner that the stator is located
in an upper portion of the case and the pump (compression
element) is located in a lower portion of the case. The

25 cylinder of the stored pump (compression element) is

This Sheet Has Been Replace

[T




20 electric elenent having a rotary shaft_in _an upper portion of t he
rolled case and the conpression el enent %iﬁ¥ﬁysq¥ + h@s Been fotary shaft of
[ ) | ed

ke

the electric element in a | ower portion REFQO ase by such
means as shrinkage fitting, joining a a | owner

opening of the rolled case by such 25 neans as arc welding and joining an
end cap havifgr@deided and fixed to the rolled case by aré welding.

Thereafter, the bottom end cap is joined to the lower opening
of the rolled case by arc welding and the base is welded to
the bottom end cap. After a collet is removed, the rotor is
5 heated, placed in the container and stored by shrinkage
fitting. After cooling, the end cap is welded to the upper
opening of the rolled case. Thus, the hermetically sealed
type compressor of the present invention is produced.
Fig. 3 is a perspective view of the hermetically
10 sealed type compressor of the present invention. In Fig. 3,
the same or corresponding elements are given the same
reference symbols as those of Fig. 1.
Since the distance h (see Fig. 1) from the fixed
center of the cylinder 17 of the compression element 5 to the
15 1lower end of the rolled case 1A is set to 40 mm or more, the
hermetically sealed container 1 is free from such
inconvenience that a lower portion of the rolled case 1lA is
deformed by heat generated at the time of joining, the
compression element 5 is thermally distorted, or the roller
20 19 does not rotate or slide smoothly even when the bottom end
cap 30 is joined to the lower opening of the rolled case 1A
which stores the electric element 3 and the compression
element 5.
In the hermetically sealed type compressor

25 structured above, the refrigerant flowing into the cylinder
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of the rolled case which houses the 5 elediric ﬁE@MﬁﬁﬁPand t Re _
conpressi on el enent by such nmeans as are—werdrng, the Tower portion of
the rolled case is deforned by heat at the tinme of joining and the

stored ConPLgs§kOBompres8b@NBY! the EBQ!LQB' hy 8hdt ehbedan¥hgbeinichl dbri
cannot be carried out snoothly.

together and discharged into the cup muffler 24 by opening

refrigerant discharge pipe to an upper openilag:ef::f:hmd%:- case.
However, when the bottomend cap is to be jé;ﬂadSSbEETHAS£ﬁ£N| wer openi ng

the discharge valve 23. The refrigerant in the cup muffler
passes through the air gap 7 of the electric element 3 from

5 the discharge port 25 and is discharged above the electric
element. The refrigerant discharged above the electric
element 3 is turned by the rotation of the rotor 8 and oil
having a heavy mass contained in the refrigerant is scattered
to the side of the interior wall of the hermetically sealed

10 container 1 and separated by centrifugal force generated by
turning. The refrigerant from which the oil has been
separated is discharged to the outside of the hermetically
sealed container 1 from the discharge pipe 26. The separated
0il is returned to the oil reservoir 2 from the oil return

15 holes 9 of the stator 6.

The hermetically sealed type compressor of the
present invention is closed up right by using a cylindrical
rolled case formed by rolling a normal steel plate and
welding joint portions thereof, storing an electric element

20 hav;ng a rotary shaft in an upper portion of the rolled case
and a compression element driven by the rotary shaft of the
electric element in a lower portion of the rolled case by
such means as shrinkage fitting, joining a bottom end cap to
a lower opening of the rolled case by such means as arc

25 welding, and joining an end cap having a refrigerant

- 10 -
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SUMVARY OF THE | NVENTI ON | t =S
present invention to provide a herne#iqm

'$$H§8€ A pejiconpr essor
which is cl osed up right by storing &j e|e¢EWUAd%D
rotary shaft in an upper portion of a cyl iwRrecak=o ash and a
conpression elenent driven by the rotary shaft of the el ectric el enent

ina Iomr_@pééﬁgf%@fpi?é £8! 480uSBEL openind 0bHi Hi5e ArdPIdPNELHE. CaPihed
| ower opening of the rolled case, and joining an end cap to an upper

openi ng of the a2BtkAbeHrGASEnaNE: #8h CeRLeF 9R1 A5 LOPL ARANL bACERYENI ence

compression element to the lower end of the rolled case is
set to 40 mm or more, even when the bottom end cap is joined,

5 such inconvenience that a lower portion of the rolled case is
deformed by heat generated at the time of joining, the stored
compression element is thermally distorted, or sliding is not
carried out smoothly is eliminated in any type of

hermetically sealed type compressor. S,

10 This Sheet Has Been Replaced
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caused by he e tinme of

joined to the u "ﬂt&ul

electric ele L

wel ding. 25
WHAT IS CLAIMED 1IS:
1. A hermetically

tight by storing an

an upper portion of

5 compression element

electric element in

essi on elenenh
hé |nventors of the

j oi ning even when the bottom end cap is
the roll ed case whi ch stores the
bv._such nmepans as arc

MesS BHEE YRR Tlave
4 REPLACED

sealed type compressor which is closed up
electric element having a rotary shaft in
a cylindrical rolled case and a

driven by the rotary shaft of this

a lower portion of the rolled case,

joining a bottom end cap for covering a lower opening of the

rolled case to the lower opening, and joining an end cap

having a refrigerant discharge pipe to an upper opening of
10 the rolled case so that an absorbed refrigerant is compressed
by the compression element, discharged into the hermetically
sealed container and then discharged to the outside of the
hermetically sealed container from the refrigerant discharge
pipe, wherein
15 the distance from the fixed center of the cylinder of
the compression element to a lower end of the rolled case is
set to at least 40 mm.

2. The hermetically sealed type compressor of claim 1,

20 wherein the bottom end cap is joined by arc welding.
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conducted intensive studies on the above probl em and have found that
t he above i nconveni ence occurs in this type of hernetical ly seal ed
type conpressor of the prior art when the sttomend—cap——s—pPi hed to
the | ower opening of the rolled 5 case which stjofEiS $HEeETeHAS BEEY Elenent

and the conpression el ement by such nmeans gp ar c RRELACREG becalise the
di st ance fromthe fixed center ofagdierges | Mder of te COMPressi on
elenent to a lower end of the rolled case is generally 35 to 37.5 mm

and that the above '”ﬁOB&%ﬁb%&%ﬁli%“sQﬁl@h‘%&BétEGmbEeséQraE¥ EYB&elf up
hernmetically seal ed type conpressoir when t

10

15

tight by storing an electric element having a rotary shaft in
an upper portion of a cylindrical rolled case formed by
rolling a normal steel plate and welding joint portions
thereof and a compression element driven by the rotary shaft
of this electric element in a lower portion of the rolled
case, joining a bottom end cap to a lower opening of the
rolled case by such means as arc welding, and welding an end
cap having a refrigerant discharge pipe to an upper opening
of the rolled case. Since the distance from the fixed center
of the cylinder of the compression element to a lower end of
the rolled case is set to at least 40 mm, the thermal
distortion of the compression element by heat generated at

the. time of joining the bottom end cap can be prevented.
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distance is increased to at |east 40 nm . According to a

~first-aspect of the present i nvention, th
hermetically seal ed type conpressor whichg i ?Etﬁngﬁﬁngggt " by
storing an electric 15 el enent having a rot af! haﬁLPlncaD uppejl portion
of a cylindrical rolled case and a conpression ien by
the rotary shaft of this electric elenment in a | ower portion of the
rolled case, joining a bottom end capger covering a | ower openi ng of
the rolled case to the |ower opening, Faf], 2( j oi ning an end cap having a
refrigerant discharge pipe to an upper opening of |[the rolled case so
t hat an absor bed '
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di scharged into

refrigerant is conpressed by the conpression el enent,
0 _the outside

the hernetically seal ed contai ner and then i

of the hernetically sealed 25 container from tHES BEEET g 'schar ge
pi pe, wherein the . NEPLABED l
=== |

Fig. 2

Stator Pump (Compression Element)
L ‘ |
Setting Rolled Case
Shrinkage Fitting Expanding

!

Tackwelding The Cylinder Of
The Pump In The Rolled Case

Welding Bottom End Cap

{

Welding The Base

t

Removing The Collet

l

Shrinkage Fitting Rotor Set
Cooling
Welding End Cap

i

Closed Compressor
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di stance fromthe fixed center of the cylinder of the conpr essi on
element to a lower end of the rolled case is set to at | east 40 nmm
According to a second aspect of the present 5 invention, there is
provided a hernetically seal ed type cor d| ng to the first

aspect wherein the bottom end cap =we] di ng.

BRI EF DESCRI PTI ON OF THE DRAW NGS 10 # %ﬁw ot her objects as
wel | as advant ages of t he present becgne clear by the
foll ow ng T

Fig. 3
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deécription of a preferred enbodi nent of the present i nvention with

reference to the acconpanyi ng draw ngs, wherein: 15 Fig. 1
is a sectional view of a hernetically seal ed t accordi ng
to an enbodi nent of the present i nventi on} THIS SHEETHASBEENi[y. 2 is a
di agram for expl ai ni ng an exenpl ary prodyct i on REPLAEED of t fie

hernetically sealed type conpressor 20 of th
Fig. 3 is a perspective view of the hernetically

Fig. 4
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. . . Fig 4

seal ed type conpressor of the present invention; and p——

i's a sec%/i onal view of a hernetically sealed typ%ﬂﬁﬂm@:ﬂﬁﬂ\@mﬂgﬂ

prior art. 25 PEFAR-EDS ™

DESCRI PTI ON OF THE PREFERRED ENMBQODI I\/EI\I']I.'S 2 7 AUG 1997
SPECIFICATION

TITLE OF THE INVENTION
HERMETICALLY SEALED TYPE COMPRESSOR

BACKC?RO_UND OF THE INVENTION

5 1. Field of the Invention

This invention relates to a hermetically sealed

type compressor. More specifically, it relates to a
hermetically sealed type compressor which is closed up tight
by storing an electric element having a rotary shaft in an

10 upper portion of a cylindrical rolled case and a compression
element driven by the rotary shaft of the electric element in
a lower portion of the rolled case, joining a bottom end cap
to a lower opening of the rolled case, and joining an end cap

to an upper opening of the rolled case.

15
2. Background Art
Fig. 4 shows the cross section of a hermetically
sealed type compressor of the prior art (as disclosed in
Japanese Utility Model Application Nos. Sho 60-87391 and Hei
20 3-26309). |
Reference numeral 50 denotes a hermetically sealed
container having an oil reservoir 51 for storing oil in a
bottom portion thereof, and an electric element 52 is housed
in an upper portion thereof and a rotary compression element

25 53 is housed in a lower portion thereof. The electric



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

according to a preferred enbodi nent of the presagﬂ i E @mﬁﬁmﬁﬂ :
In Fig. 1, reference nuneral 1 denotes a her met vy ai ner:
t orti

t
having an oil reservoir 2 for storing oil in a hottomp %ﬁ t hel eof
and an electric el ement 3 is housedq in an upper pcrt?dﬁ“Qﬁ1% e
cont ai ner and AV
4 10 of the electric elenent is housed in a | ower {portion of the

a rotary conpression—elenent 5 drijvgén by the rot shaf t

container. The electric elenment 3 conprises a statorl 6 fixed

10

15

20

25

element 52 comprises a rotor 55 fitted oanto a rotary shaft 54
and a stator 57 having oil return holes 56 formed in the
outer periphery thereof. Reference numeral 58 represents an
air gap defined by the outer periphery of the rotor 55 and
the innér periphery of the stator 57, and 39 an coil end of a
cci; incorporated in the stator 57. The rotary compression
element 53 comprises a cylinder 60, a roller 62 which rotates
in the cylinder 60 by an eccentric portion 61 of the rotary
shaft S4, a vane 63, in contact with the roller, for
partitioning the cylinder 60, an upper bearing 64 and a lower
bearing 65 for covering the openings of the cylinder, a
discharge valve 66 provided in this upper bearing, and a cup
muffler 67 for covering the dis&harge valve. Reference
numeral 68 denotes a discharge hole formed in the cup muffler
67, 69 a refrigerant discharge pipe extending through an
upper central portion of the hermetically sealed container 50
whose upper portion is closed up tight by joining the end cap
70, 71 an accumulator and 72 a fixing base welded to a bottom
portion of_thé hermetically seé;gd'container 1. Arrows
indicate the flow direétions of the refrigerant.

In the hermetically sealed type compressor
structured above, a refrigerant compressed bf the rotary
compression element 53 passés through the air gap 58 of the
electric element S2 and is supplied above this electric

element. Oil contained in the refrigaerant supplied abowve the



to the interior wall of the hernetically seal ed cont g

rotor '8 fitted onto the rotary shaft 4 through an alﬁ&ﬁféiiﬁkﬁﬂ$s Lin t he
stator. The stator 6 conprises an iron core 15 10 hayving oil return hol es
9 fornmed by cutting away the outer peri phery thergeofy apdiGA9edi I} 112
having coil ends 11 arranged at ugper and | ower{epds thereof. The
rotor 8 conprises an iron core 13—and end rings}l4&provided at zﬁ%er
and Iomer ends of the iron core. 20 A half-ring upp

bal ancer nd | ower _bal anc attached 10 _the respective end
s, The EIRGFFLC 10D 4 S5 3pPERERT 57 (T A0L oFERRer 17, a
roller 19 '

10

15

20

25

generated by the rotation of the rotor 55. This separated
oil is scattered to the side of the stator 57. Therefore,
this refrigerant gas is discharged to the outside of the
hermetically sealed container 50 from the refrigerant
discﬁarge pipe 69. The separated o0il is returned to the oil
reservoir 51 of the hermetically sealed container 50 from the
oil return holes 55 formed in the outer periphery of the
stator 57.

However, since a barrel portion 50A of the
hermetically sealed container 50 excluding the end cap 70 is
forﬁed by deep drawing a steel piate, a special steel plate
(such as SPHE for deep drawing) which can be deep drawn must
be used. wﬁen the draw ratio is large, there occur such
problems as uneven thickness and high éosts.

To overcome these problems, there has been proposed
a2 hermetically sealed type compressor which is closed up
tight by using a cylindrical rolled cése formed by rolling a
normal steel plate énd'welding joint portibns, storing the
electric element having a rotary shaft in an upper portioh of
the rolled case and tﬁe compression element driven by the
rotary shaft of the electric element in a lower portion of
the rolled case by such means as shrinkage fitting, joining a
bottom end cap to a lower opening of the rolled case by such

means as arc welding and joining an end cap having a



which rotates in the cylinder 17 by the eccentric por @ggg@?ﬁ"ﬂ? f? e
rotary shaft 4, a vane 20, in contact with the roller] X

partitioning the cylinder 17, an upper bearing 21 and 3 i
8 | ower bearing 22 for covering the openings o thé’z;fz\ppn"aﬂ
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refrigerant discharge pipe, to an upper opening of the rolled
case.

However, when the bottom end cap is to be joined to
the lower opening of the rolled case which houses the
electric element and the compression element by such means as
arc welding, the lower portion of the rolled case is deformed
by heat at the time of joining and the stored compression
element is thermally distorted, whereby sliding cannot be

carried out smoothly.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention
to provide a hermetically sealed type compressor which is
closed up right by storing an electric element having a
rotary shaft in an upper portion of a cylindrical rolled case
and a compression element driven by the rotary shaft of the
electric element in a lower portion ‘of the rolled case,
joining a bottom end cap to a lower opening of the rolled
case, and joining an end cap to an upper opening of the
rolled case and which eliminates the above inconvenience
caused by heat at the time of joining even when the bottom
end cap is joined to the lower opening of the rolled case
which stores the electric element and the compression element
by such means as arc welding.

The inventors of the present invention have



17, a.discharge valve provided in the upper bearing, and.a cup _rmuf f er__

24 for covering the discharge val ve. A discharge REEL@@EﬁgHﬁb&EE@E_n
the top surface of the cup muffler in 5 such a nanne fat—t-t—f-aces e
rotary orbit of the | ower bal ancer 16. _ Egéﬁhfnpe nujrer al
26 denotes a refrigerant di scharge pipe extendi ng|thr _

27 for covering a top portion of thedermeticallyisealed container {.
10 Reference nuneral 28 represents an actunul ator, 29|a separation
plate, 30 a bottomend cap joined to the | ower
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conducted intensive studies on the above problem and have
found that the above inconvenience occurs in this type of
hermetically sealed type compressor of the prior art when the
bottom end cap is joined to the lower opening of the rolled
case which stores the electric element and the compression
element by such means as arc welding because the distance
from the fixed center of the cylinder of the compression
element to a lower end of the rolled case is generally 35 to
37.5 mm and that tbe above inconvenience can be eliminated in
any type of hermetically sealed type compressor when the
distance is increased to at least 40 mm.

According to a first aspect of the present
invention, there is provided a hermetically sealed type
compressor which is closed up tight by storing an electric
element having a rotary shaft in an upper portion of a
cylindrical rolled case and a compression element driven by

the rotary shaft of thi§ electric element in a lower portion

. of the rolled case, joining a bottom end cap for covering a

lower opening of the rolled case to the lower opening, and
joining an end cap having a refrigerant discharge pipe to an
upper opening of the rolled case so that an abéorbed
refrigerant is compressed by the compressioh element,
discharged into the hermetically sealed container and then
discharged to the outside of the hérmetically sealed

container from the refrigerant discharge pipe, wherein the



opening of the rolled case 1A by arc welding, and 31 a base joined to

the bottomend cap 30. Arrows show the flow din

refrigerant.

production process of the hernetically sealed type ¢
present invention. In Fig. 2, the stg

(conpr essi on
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elenent) are first s& and stored

20 rolled case formed by rolling a norlmat—steetr—pratre and

joining joint portions thereof at predeterm ned posi|tions by shritnkage
fitting in such a manner that the stator is |ocated
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distance from the fixed center of the cylinder of the
compression element to a lower end of the rolled case is set
to at least 40 mm.

According to a second aspect of the present
invention, there is provided a hermetically sealéd type
compressor according to the first aspect wherein the bottom

end cap is joined by arc welding.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects as well as advantages of
the present invention will become clear by the following
description of a preferred embodiment of the present

invention with reference to the accompanying drawings,

wherein:

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

Fig. 2 is a diagraﬁ for explaining an exemplary
production. process of the hermetically sealed type compressor
of the present invention;

Fig. 3 is a perspective view of the hermetically
sealed type compressor of the present invention; and

Fig. 4 is a sectional view of a hermetically sealed

type compressor of the prior art.



in an, upper portion of the case and the punp (cenpression o oAljenent) is
| ocated in a | ower portion of the case. The 25 &ﬁﬁﬁﬂdﬁﬁﬂ&hﬁ\&ﬁif:tored'punpr
b = 9

(conpression elenent) is

tackwel ded and fixed to the rolled case by arc wel i ng= ;15 1goFhelr gaf t er
the bottomend cap is joined to the | ogyer opening F P71 k6 597

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

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

5 ) | In Fig. 1, reference numeral 1 denotes a |
hermetically sealed container having an oil reservoir 2 for
storing oil in a bottom portion thereof, and an electric
element 3 is housed in an upper portion of the container and
a rotary compression element 5 driven by the rotary shaft 4

10 of the electric element is housed in a lower portion of the
container. The electric element 3 comprises a stator 6 fixed
to the interior wall of the hermetically sealed container 1
and a rotor 8 fitted onto the rotary shaft 4 through an air
gap 7 within the stator. The stator 6 comprises an iron core

15 10 having oil return holes 9 formed by cutting away the outer
periphery thereof and a éoil 12 having coil ends 1l arranged
at upper and lower ends thereof. The rotor 8 comprises an
iron core 13 and end rings 14 provided at upper and lower
ends of thé iron core. .

20 A half-ring upper balancer 15 and lower balancer 16
are attached to the respective end rings. The rotary
compreséion element S comprises a cyiinder'17, a roller 19
which rotates in the cylinder 17 by the eccentric portion 1.8
of the rotary shaft 4, a vane 20, in contact with the roller,

25 for partitioning the cylinder 17, an upper bearing 21 and 2



of the rolled case by arc welding and the base is welded to . the bottom

end cap. After a collet is renoved, the rotor is 5 heated—ph n-f.he
cont ai ner and stored by shrinkage fitting. After 4'3iAﬁﬁjﬁ%ﬁbSHEETEap'
is welded to the upper opening of the rolled cas¢. [THOSthe———
hernetically seal ed type conpressgr of the preseft]i ! LS

pr oduced. Fig. 3is a pgrspective Vi ewj 0 Bzzqﬁgfﬂgbical y
10 seal ed type conpressor of the present invention. |Ip F-g—3; the
sanme or corresponding el enents are given the sane reference synbolfs as
those of Fig. 1. Since the distance h (SéeFrg—i)—Fromt he

fixed
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lower bearing 22 for covering the openings of the cylinder
17, a discharge valve provided in the ;pper bearing, and a
cup muffler 24 for covering the discharge valve. A discharge
port 25 is formed in the top surface of the cup muffler in
such a manner that it faces the rotary orbit of the lower
balancer 16.

Reference numeral 26 denotes a refrigerant
discharge pipe extending through the end cap 27 for covering
a top portion of the hermetically sealed container 1.
Reference numeral 23 represents an accumulator, 29 a
separation plate, 30 a bottom end cap joined to the lower
opening of the rblled case lA by arc welding, and 31 a base
joined to the bottom end cap 30. Arrows show the flow
directions of a refrigerant.

Fig. 2 is a diagram for explaining an exemplary
production process of the hermeticaily seéled type compressor
of :ne present invention.

In Fig. 2, the stator and a pump.(ccmpression
element) are first set and stored in an -expanded cylindrical
rolled case formed by rolling a normal steel plate and

joining joint portions thereof at predeterminéd poesitions b?

shrinkage fitting in such a manner that the stator is located

in an upper portion of the case and the pump (compression
element) is located in a lower portion of the case. The

cylinder of the stored pump (compression element) is



center of the cylinder 17 of the conpression el
of the rolled case 1A is set to 40 nm or nore,
container 1 is free from such i nconveni enc

'“7&AGE€ENT&E{1IE | oner end
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the rolled case 1A is def ornmed by heat gen rat2%7gphqﬁ§}tlnr of

joining, the

conpression elenment § is therjmdby—distorted! gr the

roller 20 19 does not rotate or slide~snpothly even when t he botft om end

of the roffed—Ttase—tA whi ch
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Thereafter, the bottom end Ccap is joined to the lower opening
of the rolled case by arc welding and the base is welded to
the bottom end cap. After a collet is removed, the rotor is
heated, placed in the container and stored by shrinkage
fitting. After cooling, the end cap is welded to the upper
opening of the rolled case. Thus, the hermetically sealed
type compressor of the present invention is produced.

Fig. 3 is a perspective view of the hermetically
sealed type compressor of the present invention. In Fig. 3,
the same or corresponding elements are given the same
reference symbols as those of Fig. 1.

Since the distance h (see fig. 1) from the fixed
center of the cylinder 17 of the compression element 5 to the
lower end of the rolled case lA is set to 40 mm or more, the
hermetically sealed container 1 is féee from such
inconvenience that a lower portion of the rolled case 1A is
deformed by heat generated at the time of joining, the
compression element 5 is thermally distorted, or the roller
19 does not rotate or slide smoothly evéﬁ when the bottom end
cap 30 is joined to the lower opening of the rolled case 1A |
which stores the electric element 3 and the compression
element 5.

In the hermetically sealed type compressor

structured above, the refrigerant flowing into the cylinder



In the hernetically sealed type conpressor 25 str%%fﬁﬁfﬁﬁ%wﬁ&ﬁ%
refrigerant flowing into the cylinder .
10 17 is conpressed by the roller 19 and the yape 2P AuG gh7Wd
toget her and di scharged into the cup nmuffler 24 by opening th
di scharge val ve 23. The refrigerant inlbhe cup nuffl ér
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17 is compressed by the roller 19 and the vane 20 which work
together 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 of the electric element 3 from
the discharge port 25 and is discharged above the electric
element. The refrigerant discharged above the electric
element 3 is turned by the rotation o£ the rotor 8 and oil
having a heavy_mass contained in the refrigerant is scattered
to the side of the interior wall of the hermetically sealed
container 1 and separated by centrifugal force generated by
turning. The refrigerant from which the oil has been
separated is discharged to the outside of the hermeticaliy
sealed container 1 from the discharge pipe 26. The separated
0il is returned to the oil reservoir 2 from the oil return
holes 9 of the stator 6.

The hermetically sealed type compressor of the
present invention is closed up right by using é cylindrical
rolled case formed by rolling a normal steel plate and
welding joint portions Fhereof, storing an electric element
having a rotary shaft in an upper portioA of the rolled case
and a compression element driven by the rotary shaft of the
electric element in a lower portiocn of the rolled case by
such means as shrinkage fitting, joining a bottom end caﬁ to
a lower opening éf the rolled case by such means as arc

welding, and joining an end cap having a refrigerant



passes through the air gap 7 of the electric elenent 3 from 5 the
di scharge port 25 and is discharged above the el e¢ttie —elenent.. The - -

refrigerant discharged above the electric el e 'PLBCEH%%@}SﬁEET t he
rotation of the rotor 8 and oil havi ng a heav ss—contarmedy | h t he
refrigerant is scattered to the si of the interi f th
hernetically sealed 10 container 1 anggseparated b égZAﬁéhﬁﬁl f oy ce
gener at ed by turning. The refrigerant from whi ' been
separated is discharged to the outside of the herpetically sedl ed
container 1 fromthe discharge pipe 26. The separated ort+—+s—+et ur ned

to the oil reservoir 2 fromthe oil return

disgharge pPipe to an upper opening of the rolled case.' Since
the distance from the fixed center of the cylinder of the
compression element to the lower end of the rolled case is
set to 40 mm or more, even when the bottom end cap is joined,

] sgch inconvenience that a lower portion of the rolled case is
deformed by heat generated at the t;me of joining, the stored
compression element is thermally distorted, or sliding is not
carried out smoothly is eliminated in any type of

hermetically sealed type compressor.

10



15 holes 9 of t he stator

conpressor of t ﬂ’ : wvention is cl osq BT ALHNHT Jh; '
cy: Idnd“ cal q ug’m’mm;m,&m d by rolling a{ngrmar—steer pTait
wel di ng j oi nt portl nstt her eo

rotary shaft in an upper portion of the rolled case

The herrett+esa HIIEEA— type .

storing an electrji d ebqﬁﬁﬂéaga C(a ing a

el enent driven by the rotary shaft of tha2 el lect+i-e—eterrerrt—tnja | owner

portion of taﬁnEO%Eegnﬁfﬁébt¥§. such neans as [shrinkage fitting,

a bottom end ca
as arc 1.

. j 0i ni ng
|'Ower opening of the rottTed case by such means

A hermetically sealed type compressor which is closed up

tight by storing an electric element having a rotary shaft in

an upper portion of a cylindrical rolled case and a

S compression element driven by the rotary shaft of this

electric element in a lower portion of the rolled case,

joining a bottom end cap for covering a lower opening of the

rolled case to the lower opening, and joining an end cap

having a refrigerant discharge pipe to an upper opening of

10 +the rolled case so that an absorbed refrigerant is compressed

by the compression element, discharged into the hermetically

sealed container and then discharged to the outside of the

hermetically sealed container from the refrigerant discharge

pipe, wherein

.15 the distance from the fixed center of the cylinder of -

the compression element to a lower end of the rolled case is

set to at least 40 mm.

2. The hermetically sealed type compressor -of claim 1,

20 wherein the bottom end cap is joined by arc welding.



25 we| ding, and joining an end cap having a refrigerant

‘di scharge pipe to an upper opening of the rolled case. RE?EEE:E&%Hh@HEEL
di stance fromthe fixed center of the cylinder of the ~ S
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HERMETICALLY SEALED TYPE OCMPRESSOR

ABSTRACT

A hermetically éeéled type compressor is closed up
tight by storing an electric element having a rotary shaft in
an upper portion of a cylindrical rolled case formed by
rolling a normal steel plate and welding joint portions
thereof and a compression element driven by the rotary shaft
of this electric element in a lower portion of the rolled
case, joining a bctﬁom end cap to a lower opening of the
rolled case by such means as arc welding, and welding an end
cap having a refrigerant discharge pipe.to an upper opening
of the rolled case. Since the distance from the fixed center
of the cylinder of ﬁhe compraession element to a lower end of
the rolled case is set to at least 40 mm, the thermal
distortion of the compression element by heat generated at

the. time of joining the bottom end cap can be prevented.

Figure 1
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12 . WHAT IS CLAIMED | S: 1. A hernetically sealed type conpressor

which is closed up tight by storing an electric elenment having a rotary
shaft in an upper portion of a cylindrical rolled case and.a 5 .
conpression el ement driven by the rotary shaft of this sctric el'ement
in a lower portion of the rolled case, joining a b REB@i@n@gRQpQH g
covering a | ower opening of the roI | ed case to the & ’R
joining an end cap 2
Stator Pump (Compression Element)
L ]
!
Setting Rolled Case
{ i
Shrinkage Fitting 1 Expanding
]

Tackwelding The Cylinder Of
The Pump In The Rolled Case

Welding Bottom End Cap

!

Welding The Base

I

Removing The Collet

|

Shrinkage Fitting Rotor Set
Cooling
Welding End Cap

i
Closed Compressor




having a refrigerant discharge pipe to -an upper opening of 10 the rolled

case so that an absorbed refrigerant is conpressed by the conpression
el enent, discharged into the hernetically seal ed contai'ner and then
di scharged to the outside of the hernetically_se@Fi_, T,f} )
the refrigerant discharge pi pe, wherein 15. [ 4/ s BT SR
the fixed center of the cylinder of t he conpressﬁbn el enment™ 1O
end of the rolled case is set to &t least 40 mm ' 272&1&“95‘6
hernetically seal ed type conpressor of claim1, ? 4 : ;
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20 wherein the bottomend cap is joined by arc wel ding.
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