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DESCRIPTION

COMPRESSOR

TECHNICAL FIELD

The present invention relates to scroll type compressors and more specifically to

measures for controlling the amount of fluid supplied by a high pressure fluid introducing

passageway by which high pressure fluid is introduced to a thrust bearing between end

plates of stationary and movable scrolls of a scroll type compressor.

BACKGROUND ART

For example, Japanese Patent Kokai Publication No. (1993)312156 discloses, as an

example of compressors which decrease the volume of refrigerant in a refrigeration cycle,

a scroll type compressor. A typical scroll type compressor includes a compressing

mechanism including within its casing a stationary scroll having a projectingly formed

spiral wrap and a movable scroll having a projectingly-formed spiral wrap, wherein the

wrap of the movable scroll is intermeshed with the wrap of the stationary scroll. The

stationary scroll is firmly secured to the casing. On the other hand, the movable scroll is

linked to an eccentric shaft part of a drive shaft.

The movable scroll does not rotate on its axis but executes only an orbital motion

relative to the stationary scroll. With the orbital motion of the movable scroll, the volume

of a compression chamber formed between the wraps decreases, so that the refrigerant in

the compression chamber is compressed.

Incidentally, when refrigerant is compressed in such a scroll type compressor, this

causes both a thrust load which is an axial force and a radial load which is a lateral force

orthogonal to the thrust load to act on the movable scroll. More specifically, the thrust

load acts on a thrust bearing located between an end plate of the stationary scroll and an

end plate of the movable scroll and, as a result, the movable scroll is forced to be drawn
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Sapart from the stationary scroll. In order to resist the thrust load, there are provided a high

n pressure gas chamber divisionally formed on the end plate rear surface side of theoO
00 movable scroll and a high pressure fluid operation space (fluid chamber) to which high

pressure fluid is supplied from a high pressure fluid supplying means. A back pressure of

Sthe pressure of a high pressure fluid in the fluid chamber and the pressure of a high

N pressure gas acts as a pressing force that presses the movable scroll in the direction of the

stationary scroll. Here, in some cases such a pressing force is small and the vector of a

Sresultant force acting on the movable scroll may pass outside the outer peripheral surface

of the thrust bearing. This gives rise to the problem that the movable scroll becomes

inclined (overturned) by the action of a so-called upsetting moment and, as a result, there

occurs a refrigerant leak, thereby causing a drop in efficiency.

In order to deal with such a problem, an increased back pressure more than a

predetermined level is impressed on the movable scroll. Pressing force by the back

pressure is determined by the dimensional constraint of a seal ring and the setting of

overturn limitation, and however in some cases there may occur an excessive pressing

force during the high speed operation. In order to cope with this problem, there has been

proposed a construction in which high pressure fluid is introduced to the thrust bearing

between the stationary scroll and the movable scroll, with a view to reducing the pressing

force.

Incidentally, originally only extremely small clearance gaps exist in the thrust

bearing, which becomes resistant to the flow of high pressure fluid. However, even in the

above-proposed structure, there is the possibility that the movable scroll becomes

overturned after all during the low differential pressure operation in which the difference

in pressure between the refrigerant before compression and the refrigerant after

compression is small. If the movable scroll becomes overturned, the thrust bearing looses

its flow resistance against fluid. This may cause a large amount of fluid to flow into the

compression chamber from the high pressure fluid supplying means. In such a case, the

compression chamber is overheated due to the sucking of fluid. As the result of this, the

performance of the compressor is degraded drastically. If the amount of flow of the

refrigerant increases to a further extent, this produces the problem that the wraps by

which the compression chamber is divided will be damaged.

In addition to the above, it is necessary to provide an improved seal effect in the

compression chamber in harmony with degradation in performance due to heating by

[R:\LIBLL]672767 Amendments.doc:prw
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Ssuction, by adjusting the amount of fluid flowing into the thrust bearing from the high

n pressure fluid supplying means.oO
0, To this end, it is thought that a restriction mechanism such as an orifice or a

dummy column such as a capillary is provided in the high pressure fluid introducing

Spassageway so that the amount of flow of the passing fluid is limited constantly.

However, for the case of providing orifices, it is impossible to obtain a satisfactory

restriction effect unless a plurality of orifices having a diameter for example not more

than 3.6 mm are provided serially in the high pressure fluid introducing passageway.

Even in such arrangement, if the fluid gets mixed with contaminants, this causes orifices

to become readily clogged.

On the other hand, for the case of providing a capillary, the length of a capillary

itself must be extended to obtain a satisfactory restriction effect. Space for securing such a

length is required, and the cost of machining thereof is high. Accordingly, the possibility

Is of putting this case into practical use is thin.

Object of the Invention

It is the object of the present invention to overcome or substantially ameliorate at

least one of the above disadvantages, or at least to provide a useful alternative.

Summary of the Invention

In a first aspect, the present invention provides a compressor comprising a

stationary scroll and a movable scroll which is intermeshed with said stationary scroll,

wherein said movable scroll is pressed toward said stationary scroll, said compressor

further comprising:

a high pressure fluid introducing passageway including an outlet adapted to

permit fluid from a high pressure fluid supplying means to be discharged to a thrust

bearing between an end plate of said stationary scroll and an end plate of said movable

scroll,

wherein a flow rate controlling member is inserted into said high pressure fluid

introducing passageway, comprising a main body having a spiral passageway formed on

the outer periphery thereof and a smaller diameter part formed and adjacent to said main

body and arranged in fluid communication with said outlet.

[R:\LIBLL]672767 Amendments.doc:prw
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SIn a second aspect, the present invention provides a compressor comprising a

stationary scroll and a movable scroll which is intermeshed with said stationary scroll,
oO

wherein said movable scroll is pressed toward said stationary scroll, said compressor

s further comprising:

a high pressure fluid introducing passageway including an outlet adapted to permit

fluid from a high pressure fluid supplying means to be discharged to a thrust bearing

between an end plate of said stationary scroll and an end plate of said movable scroll,

Cc wherein:

1o a flow rate controlling member, provided with a spiral passageway formed on the

outer periphery thereof, is inserted in to said high pressure fluid introducing passageway,

said high pressure fluid introducing passageway is formed either in said end plate

of said stationary scroll or in said end plate of said movable scroll,

an insertion aperture in communication with said high pressure fluid introducing

is passageway is formed in an outer peripheral surface of said one of said end plate of said

stationary scroll and said end plate of said movable scroll, and

said flow rate controlling member is insertable, through said insertion aperture,

into said high pressure fluid introducing passageway and a base end of said flow rate

controlling member positionable adjacent to said insertion aperture is fixable to said end

plate while being sealed against said insertion aperture.

Accordingly, an objective of the preferred embodiment is to prevent degradation

in compressor performance, and to achieve stable feeding of fluid to the thrust bearing by

proposing an improved construction capable of preventing the high pressure fluid

introducing passageway from becoming clogged, and capable of preventing, even when

the movable scroll is overturned during the low differential pressure operation, large

amounts of fluid from flowing into the compression chamber.

In a preferred embodiment a compressor is disclosed which comprises a stationary

scroll (24) and a movable scroll (26) which is intermeshed with the stationary scroll (24).

In this the movable scroll (26) is pressed toward the stationary scroll The

compressor further comprises a high pressure fluid introducing passageway (60) by which

fluid from high pressure fluid supplying means (55) is discharged to a thrust bearing (28)

between an end plate (24a) of the stationary scroll (24) and an end plate (26a) of the

movable scroll Furthermore, a flow rate controlling member provided with a

[R:\LIBLL672767 Amendments~doc:prw



IND 

Sspiral passageway (60a) formed on the outer periphery thereof, is inserted into the high

n pressure fluid introducing passageway 
00 In the construction of a preferred embodiment, the flow rate controlling member

(70) is inserted into the high pressure fluid introducing passageway thereby allowing

formation of the spiral passageway (60a) even in a small space, in the high pressure

fluid introducing passageway By virtue of the spiral passageway (60a), it becomes

Spossible to maintain the passageway length sufficiently long. Accordingly, it is possible

Cc to obtain a satisfactory restriction effect even when the cross-sectional area of the

passageway is made greater than that of conventional orifices. Accordingly, the

passageway is free from becoming clogged even when the high pressure fluid gets mixed

with contaminants.

Furthermore, even when, during the low differential pressure operation in which

the difference in pressure between the refrigerant before compression and the refrigerant

after compression is small, the movable scroll becomes overturned causing the thrust

bearing (28) to loose its resistance to the flow of fluid, the spiral passageway (60a) of the

flow rate controlling member (70) provides a satisfactory restriction effect. Consequently,

large amounts of fluid will not flow into the compression chamber (40) from the high

pressure fluid supplying means Additionally, the use of a flow rate controlling

member (70) provided with a spiral passageway (60a) having a different pitch makes it

possible to deal with changes in the flow resistance specification. As the result of this, the

movable scroll (26) is pushed back in the direction in which the movable scroll (26) is

drawn apart from the stationary scroll (24) by an adequate force reducing mechanical loss

in the thrust bearing (28).

Accordingly, the compressor is prevented from undergoing a significant drop

in its performance due to overheating taking place when fluid is drawn into the

compression chamber Besides, the wraps (24b, 26b) constituting the compression

chamber (40) are prevented from being damaged.

In a further embodiment, the high pressure fluid introducing passageway (60) is

formed either in the end plate (24a) of the stationary scroll (24) or in the end plate (26a)

of the movable scroll An insertion aperture (64) in communication with the high

pressure fluid introducing passageway (60) is opened in an outer peripheral surface of the

end plate (24a, 26a). The flow rate controlling member (70) is inserted, through the

[R:\LIBLL]672767 Amendments.doc:prw
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Sinsertion aperture into the high pressure fluid introducing passageway (60) and is

fixed there in a sealed manner.
oO
0, In the construction of this embodiment, the flow rate controlling member (70) is

inserted, through the insertion aperture (64) opening in the outer peripheral surface of the

end plate (24a, 26a), into the high pressure fluid introducing passageway (60) and is fixed

Sthere. This provides a simplified construction and therefore reduces the cost.

Additionally, the flow rate controlling member (70) is inserted, in a sealed

manner, through the insertion aperture thereby preventing high pressure fluid from

io leaking to outside the end plate (24a, 26a) of the stationary scroll (24) or the movable

scroll Accordingly, a desirable layout construction for the flow rate controlling

member (70) is obtained concretely and easily.

In a third embodiment a greater diameter part (74) having a diameter greater than

that of the insertion aperture (64) is formed at a base end of the flow rate controlling

member and the flow rate controlling member (70) is sealed by a surface seal 

interposed between the greater diameter part (74) of the flow rate controlling member

and the outer peripheral surface of the end plate (24a, 26a) around the opening

peripheral edge of the insertion aperture Additionally, in a fourth embodiment the

flow rate controlling member (70) is sealed by a seal material (81) mounted on a base end

of the flow rate controlling member Furthermore, in a fifth embodiment the flow

rate controlling member (70) is sealed by a PT screw mounted on a base end of the flow

rate controlling member (70) so as to be engaged threadedly to the insertion aperture (64).

In accordance with the construction of each of the foregoing embodiments, desirable

concrete examples of the seal construction are obtained without any difficulty.

As has been described above, in accordance with the compressor of the first

embodiment the flow rate controlling member provided with the spiral passageway

formed in its outer peripheral surface is inserted into the high pressure fluid introducing

passageway for the supplying of fluid from the high pressure fluid supplying means to the

thrust bearing between the end plates of the stationary and movable scrolls, whereby even

when the high pressure fluid gets mixed with contaminants the passageway is free from

becoming clogged. Furthermore, the compressor is prevented from undergoing a

significant drop in its performance due to overheating taking place when fluid is drawn

into the compression chamber. Besides, the wraps constituting the compression chamber

are prevented from being damaged.

[R:\LIBLL]672767 Amendments.doc:prw
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SIn accordance with the second embodiment, the flow rate controlling member is

inserted, through the insertion aperture in the end plate outer peripheral surface of the
00

Sstationary or movable scroll in which the high pressure fluid introducing passageway is

s formed, into the high pressure fluid introducing passageway and is fixed there while

being sealed against the insertion aperture, whereby a desirable layout construction for the(-i
Sflow rate controlling member is obtained concretely and easily.

~In accordance with the third embodiment, it is arranged such that the flow rate

SL controlling member is sealed using a surface seal interposed between the greater diameter

part at the base end of the flow rate controlling member and the end plate outer peripheral

surface around the opening peripheral edge of the insertion aperture.

In the fourth embodiment, it is arranged such that the flow rate controlling

member is sealed using a seal material mounted on the base end of the flow rate

controlling member.

Finally, in the fifth embodiment, it is arranged such that the flow rate controlling

member is sealed using a PT screw mounted on the base end of the flow rate controlling

member. With these desirable embodiments, seal constructions for the flow rate

controlling member are obtained.

BRIEF DESCRIPTION OF DRAWINGS

Figure 1 is a cross-sectional view showing in an enlarged manner a peripheral

section a high pressure fluid introducing passageway;

Figure 2 is a front view showing the entire structure of a flow rate controlling

member;

Figure 3 is a front cross-sectional view of a compressor according to a first

embodiment of the present invention;

Figure 4 is an enlarged cross-sectional view showing a principal section of a

second embodiment of the present invention; and

[R:\LIBLL]672767 Amendments.doc:prw



Figure 5 is an equivalent view to Figure 4 according to a third embodiment of the

present invention.

BEST MODE FOR CARRYING OUT INVENTION

EMBODIMENT 1

Hereinafter, a first embodiment of the present invention will now be described with

reference to the drawing figures.

Referring to Figure 3, there is shown a compressor according to the first

embodiment. The compressor is connected to a refrigerant circuit (not shown) in

which refrigerant is circulated so that a refrigeration cycle operation action is carried out

and decreases the volume of refrigerant.

The compressor has a hermetically-closed dome type casing (10) shaped like an

oblong cylinder. The casing (10) is constructed in the form of a pressure vessel

comprising: a casing main body (11) which is a cylindrical trunk part having a

vertically-extending axis line; an upper wall part (12) shaped like a saucer having a convex

surface projecting upward and hermetically welded to an upper end of the casing main

body (11) so that the upper wall part (12) and the casing main body (11) are joined together

integrally; and a lower wall part (13) shaped like a saucer having a convex surface

projecting downward and hermetically welded to a lower end of the casing main body (11)

so that the lower wall part (13) and the casing main body (11) are joined together integrally.

The inside of the casing (10) is hollow.

Housed in the casing (10) are a scroll compressing mechanism (15) which decreases the

volume of refrigerant and a drive motor (16) disposed below the scroll compressing

mechanism The scroll compressing mechanism (15) and the drive motor (16) are

connected together by a drive shaft (17) which is so disposed as to extend vertically in the

casing And, defined between the scroll compressing mechanism (15) and the drive

motor (16) is a clearance space (18).



The scroll compressing mechanism (15) comprises: a housing (23) which is a bottomed,

substantially cylindrical housing member with an opening at its upper side end; a

stationary scroll (24) mounted closely on an upper surface of the housing and a

movable scroll (26) so mounted between the stationary scroll (24) and the housing (23) as

to be intermeshed with the stationary scroll Over its full outer peripheral surface,

the housing (23) is press-fitted into the casing main body (11) and is fixed there. In other

words, the casing main body (11) and the housing (23) are hermetically joined together

over the full circumference. And, in the first embodiment the interior space of the casing

is divided into a high pressure space (30) underlying the housing (23) and a low

pressure space (29) overlying the housing in other words the compressor is

constructed into a so-called high-low dome type compressor.

Formed in the housing (23) are a housing recessed part (31) which is a dent formed

centrally in an upper surface of the housing (23) and a radial bearing part (32) extending

downward from a central part of a lower surface of the housing And, a radial

bearing aperture (33) passing through between a lower end surface of the radial bearing

part (32) and a bottom surface of the housing recessed part (31) is formed in the housing

An upper end of the drive shaft (17) is supportedly rotatably engaged into the radial

bearing aperture (33) through a radial bearing (34).

A suction pipe (19) through which refrigerant in the refrigerant circuit is directed to the

scroll compressing mechanism (15) passes through the upper wall part (12) and is

hermetically fixed thereto. Additionally, a discharge pipe (20) through which refrigerant

in the casing (10) is discharged to outside the casing (10) passes through the casing main

body (11) and is hermetically fixed thereto. The suction pipe (19) extends vertically in

the low pressure space wherein its inner end passes through the stationary scroll (24)

of the scroll compressing mechanism (15) and comes into communication with a



compression chamber (40) which will be described later. By virtue of the suction pipe

refrigerant is drawn into the compression chamber 

The drive motor (16) is formed by a direct current motor comprising an annular stator

(51) secured firmly to an internal wall surface of the casing (10) and a rotor (52) rotatably

constructed interior to the stator The movable scroll (26) of the scroll compressing

mechanism (15) is drivingly linked to the rotor (52) via the drive shaft (17).

The pressure level of a lower space situated below the drive motor (16) is held high,

and fluid is stored at the inner bottom of the lower wall part (13) corresponding to its lower

end. Formed in the drive shaft (17) is a fluid feeding path (55) serving as part of a high

pressure fluid supplying means. The fluid feeding path (55) is in fluid communication

with a fluid chamber (27) of the rear surface of the movable scroll (26) which will be

described later, wherein the fluid surface is pressurized by the pressure of gas in the lower

space for generation of high pressure fluid. The high pressure fluid thus generated is

drawn up into the fluid chamber (27) by making utilization of a difference in pressure

between itself and a first space (S1) which will be described later. The fluid drawn up by

such a differential pressure is supplied, through the fluid feeding path to respective

sliding parts of the scroll compressing mechanism (15) which will be described later as

well as to the fluid chamber (27).

The stationary scroll (24) is made up of an end plate (24a) and a scroll (involute) wrap

(24b) formed in a lower surface of the end plate (24a). On the other hand, the movable

scroll (26) is made up of an end plate (26a) and a scroll (involute) wrap (26b) formed in an

upper surface of the end plate (26a). And, the wrap (26b) of the movable scroll (26) is

intermeshed with the wrap (24b) of the stationary scroll whereby between the

stationary scroll (24) and the movable scroll (26) there is formed the compression chamber

(40) between contacting parts of the wraps (24b, 26b).



The movable scroll (26) is supported on the housing (23) through an Oldham ring (39),

and a boss part (26c) shaped like a bottomed cylinder is provided, in a projecting manner,

centrally in the lower surface of the end plate (26a). On the other hand, an eccentric shaft

part (17a) is provided at the upper end of the drive shaft The eccentric shaft part

(17a) is rotatably engaged into the boss part (26c) of the movable scroll (26).

Furthermore, a counterweight part (17b), for maintaining a dynamic balance with the

movable scroll the eccentric shaft part (17a), et cetera, is provided in the drive shaft

(17) under the radial bearing part (32) of the housing The drive shaft (17) rotates

while maintaining a weight balance by the counterweight part (17b), and the movable

scroll (26) does not rotate on its axis but executes an orbital motion in the housing (23).

And, with the orbital motion of the movable scroll the volume between the wraps

(24b, 26b) is contracted toward the center, and in the compression chamber (40) the

volume of a refrigerant drawn in from the suction pipe (19) is decreased.

Additionally, formed in the scroll compressing mechanism (15) is a gas passageway

(not shown) that extends from the stationary scroll (24) to the housing (23) so that the

compression chamber (40) and the clearance space (18) are connected together. The

refrigerant compressed in the compression chamber (40) flows out to the clearance space

(18) through the gas passageway.

On the side of the rear surface (lower surface) of the end plate (26a) of the movable

scroll the fluid chamber (27) is divisionally defined between the boss part (26c) of the

movable scroll (26) and the eccentric shaft part (17a) of the drive shaft The fluid

chamber (27) is constructed such that it is fed high pressure fluid from the fluid feeding

path 

Mounted in the housing recessed part (31) of the housing (23) is a seal member (43)

which is brought into press contact with the rear surface (lower surface) of the end plate

(26a) of the movable scroll (26) by a spring The housing recessed part (31) is



divided, by the seal member into a first space (S1) on the outside-diameter side and a

second space (S2) on the inside-diameter side of the seal member (43).

The pressure level of the second space (S2) is held high by introduction of a high

pressure gas thereinto via a passageway (not shown). A back pressure of the pressure of

the high pressure gas and the pressure of the high pressure fluid in the fluid chamber (27)

becomes an axial pressing force by which the movable scroll (26) is pressed in the

direction of the stationary scroll The second space (S2) constitutes a high pressure

space which impresses a pressing force on the rear surface (lower surface) of the end plate

(26a) of the movable scroll On the other hand, the first space (Si) constitutes a low

pressure space.

Additionally, the end plate (26a) of the movable scroll (26) is allowed to establish

sliding contact with the end plate (24a) of the stationary scroll (24) with their outer

peripheral surfaces opposing each other. These sliding surfaces are constructed in a thrust

bearing (28).

As also shown in Figure 1, in the upper surface of the end plate (26a) of the movable

scroll (26) an annular fluid groove (41) is formed in a sliding surface forming a thrust

bearing (28) on the side of the wrap's (26b) outer periphery. Further, a high pressure fluid

introducing passageway (60) is formed in the end plate (26a). The high pressure fluid

introducing passageway (60) extends radially in the end plate (26a), wherein one of its

ends is in communication with the fluid chamber (27) and the other end thereof opens to

the fluid groove (41) of the sliding surface of the thrust bearing Fluid is introduced

to the fluid groove (41) from the fluid feeding path (55) via the high pressure fluid

introducing passageway Then, the fluid is discharged to the thrust bearing (28) from

the fluid groove whereby the movable scroll (26) is pushed back in the direction of

the stationary scroll (24) by a force smaller than a pressing force by a back pressure of the

pressure of a high pressure gas in the second space (S2) and the pressure of a high pressure



fluid of the fluid chamber An axial force acting on the thrust bearing (28) is

suppressed by such a pushing-back force, thereby reducing mechanical loss in the thrust

bearing (28).

As shown, in a detailed, enlarged manner, in Figure 1, the high pressure fluid

introducing passageway (60) comprises: a shaft insertion part (62) extending radially in the

end plate (26a); an inlet part (61) one end of which is continuous to the end plate central

side of the shaft insertion part (62) and the other end of which opens to the end plate rear

surface side and communicates with the fluid chamber (27) at the rear of the movable

scroll and an outlet part (63) one end of which is continuous to the end plate outer

peripheral side of the shaft insertion part (62) and the other end of which opens to the fluid

groove (41) (the sliding surface of the thrust bearing 

And, a flow rate controlling member (70) with a spiral passageway (60a) formed on its

outer periphery is inserted into the high pressure fluid introducing passageway In

other words, an insertion aperture (64) is formed continuously in the end plate (26a) so that

the shaft insertion part (62) of the high pressure fluid introducing passageway (60) extends

on the end plate outer peripheral surface side. One end of the insertion aperture (64) is in

communication with the shaft insertion part (62) and the other end thereof opens to the

outer peripheral surface of the end plate (26a). A female thread (64a) is formed in the

vicinity of the opening end of the insertion aperture's (64) inner peripheral surface, and the

flow rate controlling member (70) is inserted, through the insertion aperture into the

high pressure fluid introducing passageway 

As can be seen from Figure 2, the flow rate controlling member (70) comprises: a

leading-end side main body (71) positioned in the shaft insertion part (62) of the high

pressure fluid introducing passageway a smaller diameter part (72) formed

consecutively to the base end of the main body (71) and arranged correspondingly to the

outlet part a screw part (73) formed consecutively to the base end of the smaller
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diameter part (72) and engaged threadedly to the female thread (64a) of the insertion

aperture and a greater diameter part (74) continuous to the base end of the screw part

positioned exterior to the end plate (26a), and having a diameter greater than that of

the insertion aperture A spiral groove (71a), extending continuously spirally and

having a trapezoidal cross section, is formed in an outer peripheral surface of the main

body Additionally, the greater diameter part (74) is shaped like a disc, and a tool

catching part (74a) for the catching of a tool is formed in its outer peripheral surface.

And, as shown in Figure 1, after being inserted into the high pressure fluid introducing

passageway (60) from the insertion aperture the flow rate controlling member (70) is

rotated by a tool engaged to the tool catching part (74a) so that the screw part (73) is

threaded into the female thread (64a) of the insertion aperture whereby the flow rate

controlling member (70) is fixedly fastened to the end plate (26a). A surface seal 

having a central aperture for insertion of the flow rate controlling member 

therethrough is interposed between the rear surface of the greater diameter part (74) and

the end plate's (26a) outer peripheral surface around the opening edge of the insertion

aperture By virtue of the surface seal the flow rate controlling member (70) is

liquid-tightly sealed against the opening of the insertion aperture (64).

Next, the operating action of the high-low dome type compressor will now be

described below.

When the drive motor (16) is activated, the rotor (52) starts rotating relative to the

stator whereby the drive shaft (17) is rotated. With the rotation of the drive shaft

the movable scroll (26) of the scroll compressing mechanism (15) orbits relative to

the stationary scroll (24) without rotating on its axis. As the result of this, low pressure

refrigerant is drawn into the compression chamber (40) from the peripheral edge side of the

compression chamber (40) via the suction pipe With the variation in volume of the

compression chamber the refrigerant is compressed. The refrigerant thus



compressed to a high pressure is discharged from the compression chamber 

Thereafter, the refrigerant passes through the gas passageway and then flows into the

clearance space (18).

The refrigerant in the clearance space (18) flows into the discharge pipe (20) and is

discharged to outside the casing The refrigerant, discharged to outside the casing

circulates in the refrigerant circuit. Thereafter, the refrigerant is again drawn into

the compressor via the suction pipe (19) for compression. Such a refrigerant

circulation cycle is repeatedly carried out.

The flow of fluid will be described. Fluid, stored at the inner bottom of the lower

wall part (13) of the casing is pressurized by the pressure of gas in the lower space.

The fluid compressed to a high pressure is supplied, through the fluid feeding path to

respective sliding parts of the scroll compressing mechanism (15) as well as to the fluid

chamber (27) by a difference in pressure between itself and the first space (S1) which is a

low pressure space.

During that period, the movable scroll (26) is pressed in the direction of the stationary

scroll (24) by a given pressing force by a back pressure of the pressure of the high pressure

gas introduced into the second space (S2) and the pressure of the high pressure fluid in the

fluid chamber Such a pressing force becomes a force acting against a thrust load

which is an axial force generated in the movable scroll (26) by fluid compression in the

compression chamber 

Furthermore, a part of the fluid in the fluid chamber (27) is further supplied, through

the high pressure fluid introducing passageway (60) in the end plate (26a) of the movable

scroll to the fluid groove (41) opening to the sliding contact surface of the thrust

bearing The fluid is emitted from the fluid groove so that the movable scroll

(26) is pushed back toward the stationary scroll (24) by a force smaller than a pressing

force by a back pressure of the pressure of the high pressure gas in the second space (S2)



and the pressure of the high pressure fluid in the fluid chamber This prevents axial

force acting on the thrust bearing (28) from becoming excessive, thereby achieving a

reduction in mechanical loss occurring in the thrust bearing (28).

Since the flow rate controlling member (70) is inserted into the high pressure fluid

introducing passageway this provides the following functions. The spiral

passageway (60a) is defined between the spiral groove (71a) formed in the outer peripheral

surface of the flow rate controlling member (70) and the inner peripheral surface of the

shaft insertion part (62) of the high pressure fluid introducing passageway The

spiral passageway (60a) is small in cross-sectional area, in other words the length of the

spiral passageway (60a) is maintained sufficiently long even within the high pressure fluid

introducing passageway (60) which is not spacious. Because of this, even when the

cross-sectional area of the spiral passageway (60a) is made greater than that of

conventional orifices, it is possible to obtain a sufficient restriction effect. Additionally,

even when high pressure fluid gets mixed with contaminants, passageway clogging will

not occur.

Furthermore, the spiral passageway (60a) of the flow rate controlling member 

provides a sufficient restriction effect. Accordingly, even when there occurs such a state

that the thrust bearing (28) loses it resistance to the flow of fluid when the movable scroll

(26) is overturned during the low differential pressure operation in which the difference in

pressure between the refrigerant before compression by the scroll compressing mechanism

and the refrigerant after compression by the scroll compressing mechanism large

amounts of fluid will not flow into the compression chamber (40) from the fluid chamber

(27).

Accordingly, the compressor is prevented from undergoing a significant drop in its

performance due to overheating taking place when fluid is drawn into the compression



chamber Besides, the wraps (24b, 26b) constituting the compression chamber 

are prevented from being damaged.

Further, since the flow rate controlling member (70) is fastened by being inserted into

the high pressure fluid introducing passageway (60) from the insertion aperture (64) which

opens in the outer peripheral surface of the end plate (24a, 26a), this provides an

inexpensive fluid flow rate controlling structure.

Furthermore, since the greater diameter part (74) is provided at the base end of the

flow rate controlling member (70) and the flow rate controlling member (70) is sealed by

the surface seal (80) interposed between the greater diameter part (74) and the outer

peripheral surface of the end plate (24a, 26a) around the opening peripheral edge of the

insertion aperture this prevents the leakage of high pressure fluid.

Further, it is possible to easily cope with a change in the specification of flow

resistance by making use of a flow rate controlling member (70) provided with a spiral

passageway (60a) having a different pitch. As the result of this, the movable scroll (26) is

pushed back in the direction in which the movable scroll (26) is drawn away from the

stationary scroll (24) by an adequate force reducing mechanical loss in the thrust bearing

(28).

EMBODIMENT 2

Referring to Figure 4, there is shown a second embodiment of the present invention.

The second embodiment has a modified seal structure for the insertion aperture (64) of the

flow rate controlling member In each of the following embodiments, the same parts

as those shown in Figures 1-3 have been assigned the same reference numerals and

detailed description of these parts is omitted accordingly.

To sum up, in the present embodiment a seal material (81) composed of, for example,

an adhesive agent is wound around the outer peripheral surface of the screw part (73) of

the flow rate controlling member (70) so as to be engaged threadedly to the female thread



(64a) of the insertion aperture whereby sealing between the outer peripheral surface

of the flow rate controlling member (70) and the inner peripheral surface of the insertion

aperture (64) is provided. In the figure, the seal material (81) is indicated by hatching for

the sake of simplicity. Other constructions are the same as the first embodiment.

Accordingly, in the present embodiment the leakage of high pressure fluid to outside

the end plate (26a) of the movable scroll (26) is prevented from occurring, thereby

providing another preferable operative example of the seal construction, as in the first

embodiment.

EMBODIMENT 3

Referring to Figure 5, there is shown a third embodiment of the present invention.

The third embodiment is an embodiment in which the screw part (73) of the flow rate

controlling member (70) is a PT screw which is a tapered screw used for pipes. The PT

screw is engaged threadedly to the insertion aperture (64) and sealed. The PT screw has a

screw part which is a tapered surface, thereby providing high tight properties. Therefore,

the leakage of high pressure fluid to outside the end plate (26a) of the movable scroll (26)

is prevented from occurring.

OTHER EMBODIMENTS

Each of the foregoing embodiments is directed to the high-low pressure dome type

compressor in which the interior space of the casing (10) is divided into the high

pressure space (30) defined below the housing (23) and the low pressure space (29) defined

above the housing However, it is possible for a high pressure dome type compressor,

in which refrigerant once compressed in the compression chamber (40) is discharged above

the housing to provide the same effects that the present invention does.

Furthermore, in each of the foregoing embodiments the high pressure fluid supplying

means (55) makes utilization of a differential pressure for the supplying of fluid.



Alternatively, the use of a centrifugal pump, a positive displacement pump, or the like also

provides the same effects that the present invention does.

Further, in each of the foregoing embodiments the fluid groove (41) is formed in the

end plate (26a) of the movable scroll Alternatively, the fluid groove may be formed

in the end plate of the stationary scroll.

Furthermore, in each of the foregoing embodiments the high pressure fluid introducing

passageway (60) communicating with the thrust bearing (28) from the fluid chamber (27)

is formed in the end plate (26a) of the movable scroll The high pressure fluid

introducing passageway (60) may employ the following structure. In the end plate (24a)

of the stationary scroll (24) or in the end plate (26a) of the movable scroll a fluid

groove is formed in a sliding surface of the thrust bearing And, the high pressure

fluid introducing passageway extends through the inside of the housing (23) from the

radial bearing part (32) to the upper surface of the housing (23) in abutment with the

outside of the thrust bearing (28) in the lower surface of the end plate (24a) of the

stationary scroll Furthermore, the high pressure fluid introducing passageway

extends through the inside of the end plate (24a) of the stationary scroll (24) from the

lower surface in abutment with the upper surface of the housing (23) to the fluid groove

opening to the sliding contact surface of the thrust bearing (28).

INDUSTRIAL APPLICABILITY

As has been described above, the compressor of the present invention proves useful as

a refrigeration cycle compressor. The compressor of the present invention is especially

suitable when used as a compressor for the introducing of high pressure fluid to a thrust

bearing between a stationary scroll end plate and a movable scroll end plate.
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SThe claims defining the invention are as follows:

oO00
,I 1. A compressor comprising a stationary scroll and a movable scroll which is

intermeshed with said stationary scroll, wherein said movable scroll is pressed toward

said stationary scroll, said compressor further comprising:

a high pressure fluid introducing passageway including an outlet adapted to

permit fluid from a high pressure fluid supplying means to be discharged to a thrust

bearing between an end plate of said stationary scroll and an end plate of said movable

10 scroll,

wherein a flow rate controlling member is insertable into said high pressure fluid

introducing passageway, said controlling member comprising a main body having a spiral

passageway formed on the outer periphery thereof and a smaller diameter part formed and

adjacent to said main body and arranged in fluid communication with said outlet.

2. A compressor comprising a stationary scroll and a movable scroll which is

intermeshed with said stationary scroll, wherein said movable scroll is pressed toward

said stationary scroll, said compressor further comprising:

a high pressure fluid introducing passageway including an outlet adapted to

permit fluid from a high pressure fluid supplying means to be discharged to a thrust

bearing between an end plate of said stationary scroll and an end plate of said movable

scroll,

wherein:

a flow rate controlling member, provided with a spiral passageway formed on the

outer periphery thereof, is inserted into said high pressure fluid introducing passageway,

said high pressure fluid introducing passageway is formed either in said end

plate of said stationary scroll or in said end plate of said movable scroll,

an insertion aperture in communication with said high pressure fluid introducing

passageway is formed in an outer peripheral surface of said one of said end plate of said

stationary scroll and said end plate of said movable scroll, and

said flow rate controlling member is insertable, through said insertion aperture,

into said high pressure fluid introducing passageway and a base end of said flow rate

controlling member positionable adjacent to said insertion aperture is fixable to said end

plate while being sealed against said insertion aperture.

3. The compressor of claim 1,
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wherein:

Ssaid high pressure fluid introducing passageway is formed either in said end
;plate of said stationary scroll or in said end plate of said movable scroll,

00
an insertion aperture in communication with said high pressure fluid introducing

passageway is formed in an outer peripheral surface of one of said end plate of said

Sstationary scroll or said end plate of said movable scroll, and

said flow rate controlling member is insertable, through said insertion aperture,

into said high pressure fluid introducing passageway and a base end of said flow rate

controlling member positionable adjacent to said insertion aperture is fixable to said end

S 10O plate while being sealed against said insertion aperture.

4. The compressor of claim 2 or 3,

wherein:

a base end of said flow rate controlling member includes a portion having a

diameter greater than that of said insertion aperture, and

said flow rate controlling member is sealed by a surface seal interposed between

said portion of the flow rate controlling member and said outer peripheral surface of said

end plate around a peripheral edge of said insertion aperture.

The compressor of claim 2 or 3, wherein said flow rate controlling member

is sealed by a seal material mounted on a base end of said flow rate controlling member.

6. The compressor of claim 2 or 3, wherein said flow rate controlling member

is sealed by a PT screw mounted on a base end of said flow rate controlling member so as

to be engagable threadedly to said insertion aperture.

7. A compressor substantially as hereinbefore described with reference to any

one of the embodiments as that embodiment is shown in the accompanying drawings.

Dated 27 June 2006
Daikin Industries, Ltd

Patent Attorneys for the Applicant/Nominated Person

SPRUSON FERGUSON
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