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) Hermetically sealed scroll type refrigerant compressor.

@ A shaft seal mechanism of a vertically installed
hermetic type scroll compressor in which an inner
chamber of a housing is kept at discharge pressure
is disclosed. The compressor in accordance- with
one aspect of the present invention includes a drive
shaft (130) supported by a plain bearing in an inner
block member (40). The drive shaft is operatively
linked to an orbiting scroll (30) which orbits within a
stationary scroil (20). An isolated cavity (70) is de-
fined in the inner chamber of the compressor hous-*
ing by the stationary scroll and the inner block
member. Spiral elements (22,32) of both stationary
and orbiting scrolls, a driving mechanism and a
rotation preventing mechanism (16) are disposed
within the isolated cavity. The isolated cavity is di-
¢\ vided into an upper and lower cavities by an end
< plate (31) of the orbiting scroll. A small aperture (36)
is axially formed through the end plate of the orbiting
cpscroll to introduce the intermediately compressed
00 refrigerant gas into the lower cavity from an inter-
mediately located fluid pocket defined by the spiral
elements. A mechanical seal (18) is disposed within
N the lower isolated-cavity and. is mounted around the
drive shaft, thereby preventing discharged refrigerant
gas from the inner chamber entering into the fower
isolated cavity. Therefore, an axially urging force
l'uwhich acts upwardly on the orbiting scroll is main-
tained at the constant intermediate refrigerant gas

pressure, thereby obtaining an appropriate axial seal
of fluid pockets (71) of the scrolls.
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'HERMETICALLY SEALED SCROLL TYPE REFRIGERANT COMPRESSOR

This invention relates to a hermetically sealed
scroll type compressor, and more particularly, to a
sealing mechanism disposed within an isolated
cavity in a compressor housing for insulating the
isolated cavity from discharge pressure in a com-
pressor inner housing. .

A hermetically sealed scroll type compressor is
disclosed in Japanese Patent Application Publica-
tion No. 59-110,883 and is shown in Figure 3.
Hermetically sealed housing 200 includes inner
chamber 210 which is maintained at discharge
pressure. The compression mechanism, including
inner fitting scrolis 220, 230 and the upward end of
the drive mechanism including drive shaft 240, are
disposed between partition 250 and the end plate
of stationary scroll 220, and are isolated from inner
chamber 210. Drive shaft 240 is rotatably and
closely supported by partition 250 through fixed
plain bearing 251. A plurality of fluid pockets 300
are formed between the spiral portions of inner
fitting scrolls 220 and 230. Channel 260 extends
through the end piate of orbiting scroll 230 and
links intermediate fluid pocket 301 with isolated
chamber 270 formed between the end plate of
orbiting scroll 230 and partition 250.

In operation, refrigerant gas flows through inlet
port 260 and is compressed inwardly by scrolls
220 and 230 towards central fluid pocket 302 due
to orbital motion of orbiting scroll 230. Compressed
fluid in central fluid pocket 302 is discharged into
discharge chamber 211 through hoie 221 extending
through the end plate of stationary scroll 220. Com-
pressed refrigerant gas flows discharge chamber
211 into inner chamber 210 through cavity 210a,
and thereafter flows out of the compressor to the
external fluid circuit through outlet port (not shown).
After circulating through the refrigerating system,
the refrigerant gas which exits through the outlet
port returns to the compressor.

In the prior art, channel 260 extends through
the end plate of orbiting scroll 230 and links inter-
mediate fluid pocket 301 with isolated chamber
270. Thereby, a part of the intermediately com-
pressed refrigerant gas is conducted into isolated
chamber 270. Consequently, isolated chamber 270
is maintained at intermediate pressure which gen-
erates the appropriate upwardly axial urging force
acting or orbiting scroll 230. Accordingly, the axial
seal of fluid pockets 300 can be well done without
generation of the excessive friction between the
spiral portion and the end plate of scrolis 220 and
230.

Even though drive shaft 240 is closely sup-
ported by partition 250 through fixed plain bearing
251, slight air gaps are created between drive shaft
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240 and fixed plain bearing 251 due to manufactur-
ing and assembling errors of the compressor, and
frictional abrasion of both drive shaft 240 and fixed
plain bearing 251. This may allow leakage of dis-
charge refrigerant gas from inner chamber 210 into
isolated chamber 270, thereby causing increase of
pressure in isolated chamber 270. Therefore, the
upwardly axial urging force acting on orbiting scroll
230 may exceed the certain value which can main-
tain the appropriate axial seal of fluid pockets 300.
Eventually, the excessive friction between the spiral
portion and the end plate of scrolls 220 and 230 is
occurred, thereby causing serious damage to the
compressor.

Furthermore, a hermetically sealed scroll type
compressor as another prior art of this invention
was imagined by an inventor of this invention. The
imagined compressor comprises an isolated cham-
ber formed between a stationary scroll and a parti-
tion both which are substantially identical to station-
ary scroll 220 and partition 250 in Figure 3, respec-
tively. The isolated chamber is maintained suction
pressure due to suction pressure refrigerant gas
being conducted thereinto from an external refrig-
eration circuit through a pipe member. In this prior
art, slight air gaps are created between a drive
shaft and a fixed plain bearing as weli as the above
mentioned prior art. This may allow leakage of
discharge refrigerant gas from an inner chamber,
which is substantially identical to inner chamber
210 in Figure 3, into the isolated chamber, thereby
causing increase of pressure in the isolated cham-
ber, that is, causing a rise in temperature of suction
refrigerant gas. Eventually, the defects of the com-
pressor, such as, a decline of compression effi-
ciency and an excessive rise in temperature of
discharged refrigerant gas may be occurred.

Accordingly, it is an object of this invention to
provide a shaft seal mechanism for insulating an
isolated intermediate pressure cavity from  dis-
charge pressure in an interior or a housing of a
hermetically sealed scroll type compressor. This
object is accomplished by one subject matter of
the present invention.

Furthermore, it is another object of the present
invention to provide a shaft seal mechanism for
insulating an isolated suction pressure .cavity from
discharge pressure in an interior of a housing of a
hermetically sealed scroll type compressor. This
object is accomplished by another subject matter
of the present invention.

A compressor according to the present inven-
tion inciudes a fixed scroli and an orbiting scroll
disposed within a hermetically sealed housing. The
fixed scroll includes a first end plate from which a
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first wrap or spiral element extends into the interior
of the housing. The orbiting scroll includes a sec-
ond end plate from which a second spiral element
extends. The first and second spiral elements inter-
fit at an angular and radial offset to form a plurality
of line contacts which define at least one pair of
sealed off fluid pockets therebetween.

An inner block member is fixedly secured with-
in the compressor housing. The first end plate of
the fixed scroll is in contact with an annular upward
extension of the inner block member to define an
isolated cavity therebetween. The discharge cham-
ber is formed upward of the first end plate. The
remainder of the compressor housing which is- ex-
terior to the isolated cavity is linked to the dis-
charge chamber. A drive mechanism is operatively
connected to the orbiting scroll to effect orbital
motion thereof. The drive mechanism includes a
drive shaft rotatably supported by a fixed plain
bearing within an axially downward extension of the
inner block member. A rotation preventing device
prevents rotation of the orbiting scroll during orbital
motion so that rotation of the drive shaft creates
orbital motion of the orbiting scroll. During orbital
motion of the orbiting scroll, the volume of the fluid
pockets is progressively decreased to compress
refrigerant gas in the pockets inwardly from out-
ermost pockets toward a central pocket. The com-
pressed gas in the central pocket flows through a
channel formed in the first end plate of the fixed
scroll and into the discharge chamber.

According to the one subject matter of the
present invention, the second end plate of the
orbiting scroll divides the isolated cavity into a first
and second isolated cavities. The first and second
spiral elements are disposed in the first isolated
cavity. A communication path is axially formed
through the second end plate of the orbiting scroll
to introduce intermediately compressed refrigerant
gas from an intermediately located fluid pocket into
the second isolated cavity. The first isolated cavity
is provided with an inlet portion which introduces
suction refrigerant gas thereinto from an external
refrigeration circuit. The remainder of the compres-
sor housing is provided with an outlet portion which
conducts the discharged refrigerant gas to the ex-
ternal refrigeration circuit from the remainder of the
compressor housing. A shaft seal mechanism is
mounted around the drive shaft at a location within
the second isolated cavity to insulate the second
isolated cavity from the discharge pressure in the
remainder of the compressor housing.

According to the other subject matter of the
present invention, the isolated cavity is provided
with an inlet portion which introduces-suction refrig-
erant gas thereinto from an external refrigeration
circuit. The remainder of the compressor housing
is provided with an outiet portion which conducts
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discharged refrigerant gas to the external refrigera-
tion circuit from the remainder of the compressor
housing. A shaft seal mechanism is mounted ar-
ound the drive shaft at a location within the isolated
cavity to insulate the isolated cavity from discharge
pressure in the remainder of the compressor hous-
ing.

[n the accompanying drawings:-

Figure 1 is a vertical longitudinal section of a
hermetically sealed scroll type compressor in ac-
cordance with one embodiment of the present in-
vention;

Figure 2 is a vertical longitudinal section of a
hermetically sealed scroll type compressor in ac-
cordance with another embodiment of the present
invention; and

Figure 3 is a vertical longitudinal section of a
hermetically sealed scroll type compressor in ac-
cordance with one prior art.

With reference to Figure 1, a hermetically seal-
ed scroll type compressor in accordance with one
embodiment of the present invention is shown. As
illustrated in Figure 1, the compressor is designed
to locate an axis of a drive shaft generally per-
pendicular to a horizontal plane, when installed.
Accordingly, in general, the compressor is called a
vertically installed type compressor. The compres-
sor includes hermetically sealed casing 10 com-
prising cylindrical portion 11 and a pair of shallow
cup-shaped portions 12 and 13 hermetically fixed
to the both opening ends of cylindrical portion 11,
fixed and orbiting scrolls 20 and 30, inner block
member 40 and motor 50. Fixed scroll 20 includes
circular end plate 21 and spiral element or wrap 22
extending downwardly from one end surface of
circular end plate 21. Circular end plate 21 is
provided with annular wall 211 downwardiy projec-
ting from the one end surface thereof at an out-
ermost peripheral location. Orbiting scroll 30 in-
cludes circular end plate 31 and spiral element or
wrap 32 extending upwardly from one end surface
of circular end plate 31. Spiral element 22 of fixed
scroll 20 and spiral element 32 of orbiting scroil 30
interfit an an angular and radial offset to form a
plurality of line contacts which define at least one
pair of sealed off fluid pockets 71 therebetween.
Annular projection 33 projects axially from the oth-
er end surface of circular end plate 31.

Inner block member 40 is firmly secured at an
inner peripheral surface of cylindrical portion 11 by
forcible insertion. Inner block member 40 includes
central portion 43 and axial annular wall 41 upwar-
dly projecting from central portion 43 at a periph-
eral location. Axially annular projection 42 projects
downwardly from central portion 43 at a central
location. The upward end surface of axiai annular
wall 41 is fixed by a plurality of screws 26 to the
downward end surface of annular wall 211 through
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O-ring seal element 401. Isolated cavity 70 is
thereby created between annular wall 41 of inner
block member 40, and fixed scroll 20. Orbiting
scroll 30 is disposed entirely within isolated cavity
70. On the other hand, interior chamber 61 is
created between inner block member 40, and cylin-
drical portion 11 and shallow cup-shaped portion
13.

Motor 50 includes stator 51 which is firmly
secured at the inner peripheral surface of cylin-
drical portion 11 by forcible insertion. Rotor 52 of
motor 50 is disposed within stator 51 and is fixed
to drive shaft 130 extending therethrough. Drive
shaft 130 extends through axial annular projection
42. Axial annular projection 42 extends within an
opening in rotor 52. Drive shaft 130 is rotatably
supported within axial annular projection 42 through
fixed plain bearing 14 disposed between the ex-
terior surface of drive shaft 130 and the interior
surface of axial annular projection 42. Drive shaft
130 extends through central portion 43 of inner
block member 40 and fixed plain bearing 14 ex-
tends entirely within annular projection 42 to sup-
port drive shaft 130 at that location.

Pin member 15 is integrated with and projects
axially from upward end surface of drive shaft 130.
Pin member 15 is radially offset from the axis of
drive shaft 130. Pin member 15 is rotatably dis-
posed within axial annular projection 33 of orbiting
scroll 30 and is supported therein by bearing 34.

Rotation preventing device 16, for example,
Oldham coupling mechanism is disposed between
a downward peripheral surface of circular end plate
31, exterior of annular projection 33, and an upward
surface of inner block member 40 to prevent rota-
tion of orbiting scroll 30 during orbital motion. Rota-
tion preventing device 16 and pin member 15, as
well as spiral elements 22 and 32, are all contained
in isolated cavity 70.

Since a radial outer peripheral portion of the
one end surface of circular end plate 31 always
contacts with the downward end surface of annular
wall 211 of circular end plate 21 during orbital
motion of orbiting scroll 30, circular end plate 31
partitions isolated cavity 70 into upward cavity 70a
and downward cavity 70b. Suction gas inlet pipe 80
axially penetrates shallow cup-shaped portion 12 of
casing 10 and circular end plate 21, and opens into
upward cavity 70a. Therefore, upward cavity 70a is
used for the suction chamber. O-ring seal 81 is
disposed around the outer peripheral surface of
inlet pipe 80 and seals the mating surfaces be-
tween inlet pipe 80 and circular end plate 21. Hole
25 if formed through a central location of circular
end plate 21 and links cavity 60 at the top of
circular end plate 21 with the central fluid pocket
71c formed between the spiral elements. Thereby,
cavity 60 is maintained at discharge pressure.
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Drive shaft 130 includes axial bore 131 extend-
ing from an opening at the downward end surface
of drive shaft 130 and terminating to the upward
end surface of pin member 15. A downward end
portion of drive shaft 13 is immersed in the accu-
mulated pool of lubricating oil at the inner bottom
portion of casing 10. A plurality of radial bores 132
extend through drive shaft 130, at a location within
annular projection 42. Another radial bore 133 ex-
tends through pin member 15 at a location within
axial annular projection 33, near the terminal end of
axial bore 131. Lubricating oil which accumulates at
the inner bottom portion of casing 10 flows through
axial bore 131, radial bores 132 and radial bore
133 into the gap between fixed plain bearing 14
and the exterior surface of drive shaft 130, and the
gap between bearing 34 and the exterior surface of
pin member 15 to lubricate the contact surfaces by
virtue of the centrifugal force generated during op-
eration of the compressor.

Interior chamber 61 is linked to cavity 60 via
cavity 60a located between the interior surface of
cylindrical portion 11 of casing 10 and the exterior
surface of forward annular wall 41. Therefore, inte-
rior chamber 61 is maintained at discharge cham-
ber pressure. Discharge gas outlet pipe 90 radially
penetrates cylindrical portion 11 of casing 10, and
opens to interior chamber 61.

Cavity 44 is formed in central portion 43 of
inner block member 40, at a location upward of
axial annular projection 42. Drive shaft 130 extends
into cavity 44. A shaft seal mechanism, for exam-
ple, mechanical seals 18 is disposed within cavity
44, around drive shaft 130 to prevent gas from
leaking from interior chamber 61 into downward
cavity 70b due to the rotation of drive shaft 130.
The mechanical seals 18 can be replaced with a lip
type seal. Balance weight 35 is disposed on a
downward extension of pin member 15 and serves
to average the torque of drive shaft 130 acting on
pin member 15 during rotation.

Small aperture 36 is formed at circular end
plate. 31 in axial direction to link downward cavity
70b with the intermediately located fluid pocket
71b of spiral elements 22 and 32. Thereby, a part
of the intermediately compressed refrigerant gas is
conducted into downward cavity 70b. Consequent-
ly, downward cavity 70b is maintained at intermedi-
ate pressure. Therefore, downward cavity 70b can
be named the intermediate pressure chamber.

in operation, stator 51 generaies & magnetic
field, causing rotation of rotor 52 to thereby rotate
drive shaft 130. Rotation of drive shaft 130 is
converted to orbital motion of orbiting scroll 30 by
pin member 15, and rotational motion of orbiting
scroll 30 is prevented by rotation preventing device
16. Refrigerant gas is introduced into suction
chamber 70a from the external refrigeration circuit
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through suction gas inlet pipe 80 and is taken into
the outer of fluid pockets 71a between fixed scroll
20 and orbiting scroll 30. Refrigerant gas is com-
pressed inwardly toward the central fluid pocket
71c of spiral elements 22 and 32 due to the orbital
motion of orbiting scroll 30. As the refrigerant gas
moves towards the central fluid pocket 71c, it un-
dergoes a resultant volume reduction and compres-
sion and is discharged from the central fluid pocket
71c to cavity 60 through hole 25 covered by a one
way valve (not shown).

Compressed refrigerant gas flows cavity 60 into
interior chamber 61 through cavity 60a. Com-
pressed discharge gas in interior chamber 61 flows
out of the compressor to the external fluid circuit
through discharge gas outlet pipe 90.

Furthermore, a part of the intermediately com-
pressed refrigerant gas in the intermediately lo-
cated fluid pockets 71b is conducted into inter-
mediate pressure chamber 70b through small ap-
erture 36. Consequently, intermediate pressure
chamber 70b is maintained intermediate pressure
of which value is less than the value of discharge
chamber pressure, and is greater than the value of
suction chamber pressure. The other end surface
of circular end plate 31 opposite to spiral element
32 receives the intermediate pressure, thereby be-
ing urged axially upwardly. Since leakage of refrig-
erant gas from interior chamber 61 into intermedi-
ate pressure chamber 70b is prevented by me-
chanical seals 18, pressure in chamber 70b is
maintained constant at intermediate pressure. Ac-
cordingly, the axially urging force which upwardly
acts on orbiting scroll 30 is maintained constant
value, thereby obtaining the sufficient axial seal of
fluid pockets 71 without the generation of exces-
sive friction between spiral elements 23, 32 and
circular end plate 31, 21. With reference to Figure
2, a hermetically sealed scroll type compressor in
accordance with another embodiment of the
present invention is shown. In the drawing, the
same numerals are used to denote the correspond-
ing elements shown in Figure 1. As iflustrated in
Figure 2, this embodiment also refers to a vertically
installed type compressor.

The compressor includes hermetlcally sealed
casmg 10 comprising cup-shaped casings 12" and
13’ hermetically fixed to each other at the opening
end thereof, fixed and orbiting scrolls 20 and 30,
inner block member 40 and motor 50. Fixed scroll
20 includes circular end plate 21 and spiral ele-
ment of wrap 22 extending downwardly from one
end surface of end plate 21. Orbiting scroll 30
includes circular end plate 31 and spiral element or
wrap 32 extending upwardly from one end surface
of circular end plate 31. Spiral element 22 of fixed
scroll 20 and spiral element 32 of orbiting scroll 30
interfit at an angular and radial offset to form a
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plurality of line contacts which define at least one
pair of sealed off fluid pockets 71 therebetween.
Annular projection 33 projects axially from the oth-
er end surface of circular end plate 31.

inner biock member 40 includes central portion
43 and upward annular wall 41 axially projecting
from central portion 43 at a peripheral location.
Downward annular wall 45 projects axially from
central portion 43 of block member 40 at a periph-
eral location and is fixedly disposed on the interior
side surface of cup-shaped casing 13’ by forcible
insertion. Axial annular projection 42 projects down-
wardly from central portion 43 at a central location.
The upward end surface of upward annular wall 41
is fixed by a plurality of screws 26 to the peripheral
one end surface of circular end plate 21 of fixed
scroll 20. Isolated cavity 70 is thereby created
between annular wall 41 of inner block member 40,
and fixed scroll 20. Orbiting scroll 30 is disposed
entirely within isolated cavity 70'. On the other
hand, interior chamber 61 is created between inner
block member 40 and casing 13",

Motor 50 includes stator 51 and rotor 52. Ring
member 46 is disposed on the peripheral end
surface of stator 51 and includes an outer surface
which extends beyond the side surfaces of stator
51. Bolts 27 fit through a plurality of holes formed
through the peripheral outer surface of ring mem-
ber 46 and are fixedly secured within correspond-
ing threaded receiving holes of downward annular
wall 45. Stator 51 contacts the downward end sur-
face of downward annular wall 45 on its upward
end surface. Therefore, stator 51 of motor 50 is
secured between ring member 46 and downward
annular wall 45 of inner block member 40. Rotor 52
of motor 50 is disposed within stator 51 and is
fixed to drive shaft 130 extending therethrough.
Drive shaft 130 extends through axial annular pro-
jection 42. Axial annular projection 42 extends with-
in an opening in rotor 52. Drive shaft 130 is
rotatably supported within axial annular projection
42 through fixed plain bearing 14 disposed be-
tween the exterior surface of drive shaft 130 and
the interior surface of axial annular projection 42.
Drive shaft 130 extends through central portion 43
of inner block member 40 and fixed plain bearing
14 extends partly within central portion 43 to. sup-
port drive shaft 13 at that location.

Pin member 15 is integrated with an projects
axially from upward end surface of drive shaft 130.
Pin member 15 is radially offset from the axis of
drive shaft 130. Bushing 17 is rotatably disposed
within downward axial annular projection 33 of or-
biting scroll 30 and is supported therein by bearing
34. Pin member 15 is inserted in hole 19 of bush-
ing 17 which is offset from the center of bushing
17.

Rotation preventing device 16’ is disposed be-
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tween a downward peripheral surface of circular
end plate 31, exterior of annuiar projection 33, and
a upward surface of inner block member 40 to
prevent rotation of orbiting scroll 30 durmg orbital
motion. Rotation preventing device 16" used in this
embodiment is substantially identical to the device
disclosed in U.S. Patent No. 4,492,543 issued to
limori et al. O-ring seal 23 is disposed between an
inner peripheral surface of upward annular wall 41
and a part of the exterior peripheral surface of
circular end plate 21 to seal the mating surfaces
therebetween. Rotation preventing device 16 pin
member 15 and bushing 17, as well as spiral
elements 22 and 32, are all contained in isolated
cavity 70

Suction gas inlet pipe 80 radially penetrates a
side wall of casing 12" and annular wall 41, and
opens into isolated cavity 70'. Therefore, isolated
cavity 70’ is used for suction chamber. O-ring seal
81 is disposed around the outer peripheral surface
of inlet pipe 80 and seals the mating surfaces
between inlet pipe 80 and annular wall 41. Hole 25
is formed through a central location of circular end
plate 21 and links cavity 60 at the top of circular
end plate 21 with the ceniral fluid pocket 71c
formed between the spiral elements. Thereby, cav-
ity 60 is maintained at discharge pressure. Anti-
wear plate 23 is disposed on the one end surface
of circular end plate 21. Seal elements 221 and

- 321 are disposed between the end surface of spiral
element 22 and the surface of circular end plate
31, and the end surface of spiral element 32 and
anti-wear plate 23, respectively.

Interior chamber 61 is linked to cavity 60 via
cavity 60a located between the interior side surface
of casing 1 2’ and the exterior surface of annular
wall 41. Therefore, interior chamber 61 is main-
tained at discharge chamber pressure. Discharge
gas outlet pipe 90 penetrates a side wall of cas:ng
13, and opens to interior chamber 61.

Drive shaft 130 includes axial bore 131 extend-
ing from an opening at the downward end surface
of drive shaft 130 and terminating within drive shaft
130 at a downward end of axial annular projection
42. A downward end portion of drive shaft 130 is
immersed in the accumulated pool of lubncatmg oil
at the inner bottom portion of casing 10". Helical
groove 134 is formed on the exterior surface of
drive shaft 130 within axial annular projection 42.
Hole 134a radially extends through drive shaft 130
to link upward end of axial bore 131 with the
downward end of helical groove 134. A plurality of
communication hoies 135 are formed through axial
annular projection 42 and fixed plain bearing 14,
and links the upward end of helical groove 134 with
interior chamber 61. Lubricating oil which accu-

mulates at the inner bottom portion of casing 10’
flows through axial bore 131, hole 134a and helical
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groove 134 inio the gap between fixed plain bear-
ing 14 and the exterior surface of drive shaft 130 to
lubricate the contact surfaces by virtue of the cen-
trifugal force generated during operation of the
compressor.

Cavity 44 is formed in central portion 43 of
inner block member 40, at a location upward of
axial annular projection 42. Drive shaft 130 extends
into cavity 44. A shaft seal mechanism, for exam-
ple, mechanical seals 18 is disposed within cavity
44, around drive shaft 130 to prevent gas from
leaking from interior chamber 61 into suction cham-
ber 70 due to the rotation of drive shaft 13. The
mechanical seals 18 can be replaced with a lip
type seal. Balance weight 35 is disposed on a
downward extension of bushing 17 and serves to
average the torque of drive shaft 130 acting on
bushing 17 during rotation.

Openlng 121 is formed in the side wall of
casing 13". Hermetic seal base 120 is secured
within opening 121 of casmg 13" and maintains the
hermetic seal of casing 10’. Wires 110 extend from
the bottom end of stator 51, and pass through
hermetic seal base 120 for connection to an exter-
nal electrical power source (not shown). Base 120
may be welded or brazed to the side wall of casing
13 to provide the hermetic seal therebetween.

In operation, stator 51 generates a magnetic
field, causing rotation of rotor 52 to thereby rotate
drive shaft 130. Rotation of drive shaft 130 is
converted to orbital motion of orbiting scrolt 30 by
pin member 15 and bushing 17, and rotational
motion of orbiting scroll 30 is prevented by rotation
preventing device 16 Refrxgerant gas is intro-
duced into suction chamber 70 from the external
refrigeration circuit through suction gas inlet pipe
80 and is taken into the outer of fluid pockets 71a
between fixed scroll 20 and orbiting scroll 30. Re-
frigerant gas is compressed inwardly toward the
central fiuid pocket 71c of spiral elements 22 and
32 due to the orbital motion of orbiting scroll 30. As
the refrigerant gas moves towards the central fiuid
pocket 71c, it undergoes a resultant volume reduc-
tion and compression and is discharged from the
central fluid pocket 71c to cavity 60 through hole
25 covered by a one way valve (not shown). Com-
pressed refrigerant gas flows cavity 60 into interior
chamber 61 through cavity 60a. Compressed dis-
charge gas in interior chamber 61 flows out of the
compressor to the external fluid circuit through
discharge gas outlet pipe 90. :

Since leakage of refrigerant gas from interior

. chamber 61 into suction chamber 70" is prevented

by mechanical seals 18, a rise in temperature of
suction refrigerant gas causing the defects of the
compressor, such as, a decline in the compression
efficiency and an excessive rise in temperature of
discharged refrigerant gas is prevented.
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Claims

1. A scroll type compressor with a hermetically
sealed housing (10); a fixed scroll (20) disposed
within the housing, the fixed scroll having a first
end plate (21) from which a first spiral element (22)
extends; an orbiting scroll (30) having a second
end plate (31) from which a second spiral element
(32) extends, the first and second spiral elements
(22,32) interfitting at an angular and radial offset to
form a plurality of line contacts which define at
least one pair of sealed fluid pockets (71); a drive
mechanism operatively connected to the orbiting
scroll (30) to effect orbital motion of the orbiting
scroll; a rotation preventing means (16) for prevent-
ing the rotation of the orbiting scroll during orbital
motion whereby the volume of the fluid pockets
changes to compress fluid in the pockets, the drive
mechanism including a drive shaft (130) rotatably
supported within an inner block member (40) which
is fixed to the housing, the first end plate (21) of
the fixed scroll and the inner block member (40)
forming an isolated cavity (70) therebetween; a
discharge chamber (61) formed exterior to the iso-
lated cavity between the outer surface of the first
end plate (21), the inner block member (40) and
the interior surface of the housing (11), the second
end plate (31) of the orbiting scroll dividing the
isolated cavity (70) into first and second isolated
cavities (70a,70b), the first and second spiral ele-
ments (22,32), being disposed in the first isolated
cavity; a communication path (36) formed through
the second end plate of the orbiting scroll (30) to
introduce intermediately compressed refrigerant
gas from an intermediately located fluid pocket into
the second isolated cavity; the first isolated cavity
being provided with an inlet portion (80) which
introduces suction refrigerant gas, in use, thereinto
from an external refrigeration circuit; and the dis-
charge chamber being provided with an outlet por-
tion (90) which, in use, conducts discharged refrig-
erant gas to the external refrigeration circuit from
the discharge chamber, characterised by shaft seal
means (18) disposed within the second isolated
cavity (70b) around the drive shaft (130), the shaft
seal means being arranged to insulate the second
isolated cavity from discharge pressure in the dis-
charge chamber.

2. A compressor according to claim 1, further
comprising an annular seal element (40) disposed
between the first end plate (21) and the inner block
member (40) at an outer peripheral location.

3. A scroll type compressor with a hermetically
sealed housing (10'); a fixed scroll having a first
end plate (21) from which a first spiral element (22)
extends; an orbiting scroll (30) having a second
end plate (31) from which a second spiral element

(32) extends, the first and second spiral elements
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(22,32) interfitting at an angular and radial offset to
form a plurality of line contacts which define at
least one pair of sealed fluid pockets (71); a drive
mechanism operatively connected to the orbiting
scroll (30) to effect orbital motion of the orbiting
scroll; a rotation preventing means (16') for pre-
venting the rotation of the orbiting scroll during
orbital motion whereby the volume of the fluid
pockets changes to compress fluid in the pockets;
the drive mechanism including a drive shaft (130),
the axis of which is substantially vertical when the
compressor is in use, and which is rotatably sup-
ported within an inner block member (40) which is
fixed to the housing; the first end plate (21) of the
fixed scroll and the inner block member (40) for-
ming an isolated cavity (70') therebetween; a dis-
charge chamber (61) formed exterior to the isolated
cavity betweeen the outer surface of the first end
plate (21) the inner block member (40) and the
interior surface of the housing (10) the first and
second spiral elements (22,32) being disposed m
the isolated cavity (70) the isolated cavity (70)
being provided with an infet portion (80) which, in
use, introduces suction refrigerant gas thereinto
from an external refrigerant circuit; and the dis-
charge chamber (61) being provided with an outlet
portion (90), which, in use, conducts discharged
refrigerant gas to the external refrigeration circuit
form the discharge chamber, characterised by shaft
seal means (18) disposed within the isolated cavity
(70') around the drive shaft (130), the shaft seal
means being arranged to insulate the isolated cav-
ity from discharge pressure in the discharge cham-
ber.

4. A compressor according to claim 3, further
comprising an annular seal element (23) disposed
between the first end plate (21) and the inner block
member (40) at an outer peripheral location.
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