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(57) Claim
1. A scroll type fluid machine comprising a housing sealed 

by a substantially cup-shaped main body and a front cover 

assembly, a stationary scroll and a revolving scroll 

provided in said housing and arranged to engage with each 

other, said stationary and revolving scrolls having a 

respective end plate with a respective spiral wrap provided 

on a respective inner side of each said end plate, said 

stationary scroll fixed to a bottom side of said housing and 

said revolving scroll able to revolve in an orbital motion 

whilst its axial rotation is restrained by rotation 

restraining means, low pressure chamber forming means which 

together with said stationary scroll is secured to said 

housing by bolt means from outside said housing, and a hole 

provided in said low pressure chamber formin'" means, wherein 

said low pressure chamber forming means has an outer 

peripheral surface sealing with an inner peripheral surface
.../2
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of said cup-shaped main body and said low pressure chamber

forming means is disposed at the outside of said end plate

of said stationary scroll to partition the inside of said

housing into a first low pressure chamber and a high

pressure chamber, and said hole communicates at a first end

thereof with a discharge port provided at a central part of

said end plate of said stationary scroll and said hole opens

at a second end thereof to said high pressure chamber Vo 
oiiscAarge- po\V

enable said high pressure chamber and said^-flrot low-

■■proocuro· ahambor 'to communicate, such that said high 

pressure chamber is positioned toward said bottom side of

said housing and a second low pressure chamber is formed 
between said end plate of said stationary scroll and said 

high pressure chamber by said low pressure chamber forming 

means, and said second low pressure chamber is arranged to 

communicate with said first low pressure chamber.
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The present invention relates to a scroll type fluid 

machine used as a compressor, an expansion machine and 

the like.

Fig. 3 shows an example of a conventional scroll type 

compressor of this sort.

In Fig. 3, a housing 1 consists of a cup-shaped main 

body 2, a front end plate 4 which is clamped to the 

main body 2 with bolts (not shown), and a front cover 6 

which is clamped to the front end plate 4 with a bolt

5.

A rotary shaft 7 extends through the front cover 6 and 

is rotatably supported by the housing 1 through a 

bearing 8, provided between the front cover 6 and the 

rotary shaft 7, and a bearing 9 provided between a boss 

7a thereof and the front end plate 4.

A stationary scroll 10 and a revolving scroll 14 are 

housed inside the housing 1.

The stationary scroll 10 is provided with an end plate 

11 and a spiral wrap 12 disposed on the inner surface 

thereof. The outer peripheral surface of the end plate 

11 is brought into close contact with the inner 

peripheral surface of the cup-shaped main body 2 and 

clamped with a bolt 13 thereto. The stationary scroll 

10 is fixed to the bottom side of the housing 1. Thus, 

a high pressure chamber 31 is delimited on the outside 

of the end plate 11, and a, low pressure chamber 32 is 

delimited on the inside thereof.

The revolving scroll 14 is provided with an end plate 

15 and a spiral wrap 16 disposed on the inside surface
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thereof.

The spiral wrap 16 has substantially the same · 

configuration as the spiral, wrap 12.

The revolving scroll 14 and the stationary scroll 10 

are eccentric from each other by the radius of 

revolution. The revolving scroll 14 and the stationary 

scroll 10 are engaged with each other with their 

respective spiral wraps 16 and 12 being rotationally 

displaced 180° from each other as shown in Figure 3.

A tip seal 17 is disposed on an end surface of the 

spiral wrap 12. The tip seal 17 is in close contact, 

w'ith the -.inner; surface of the end plate 15. A tip seal 

18 is embedded in the end surface of the spiral wrap

16. The tip seal 18 is in close contact with the inner 

surface of the end plate 11. The side surfaces of the 

spiral wraps 12 and 16 are brought into linear contact 

with each other at a plurality of locations. In this 

way, a plurality of closed small chambers 19a and 19b 

are delimited. The closed small chambers 19a and 19b 

form an approximate point symmetry with respect to the 

centre of the spiral wraps 12 and 16.

A bushing 21 is rotatably fitted into a cylindrical 

boss 20. The cylindrical boss 20 projects from the

central part of the outer surface of the end plate 15 

of the revolving scroll 14 through a rotary bearing

23. An eccentric pin 25 projects from an inner end of 

the rotary shaft 7 and is rotatably fitted into an 

eccentric hole 24 bored in the bushing 21. Further, a 

balance weight 27 is fixed to this bushing 21.
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2 A rotation restraining mechanism 26 for restraining

3 axial rotation is arranged between the outer peripheral

4 edge of the outer surface of the end plate 15 and the

5 inner surface of the front end plate 4. The rotation

6 restraining mechanism also acts as a thrust bearing.

Ί A sub-balance weight 28 is clamped on the boss 7a of

. 8 the rotary shaft 7.

9 Thus, when the rotary shaft 7 is rotated, the revolving

" 10 scroll 14 is driven through the eccentric pin 25, the

11 bushing 21, the rotary bearing 23 and the boss 20, and

12 the revolving scroll 14 revolves in an orbital motion

13 while being restrained from rotating on its axis by

14 means of the rotation restraining mechanism 26.

15 When the revolving scroll 14 revolves in an orbital

·· ·· 16* · ·

: .··. 17• · ···· ·
·:·· is ·····«

• · · 1 Q• · · · χ• ·• ·
• 20

motion, the linear contact portion between the spiral

wraps 12 and 16 gradually moves toward the centre of

the spiral. As a result, the closed small chambers 19a

and 19b move toward the centre of the spiral while

reducing the volumes thereof. In keeping with this,

·· · 21 • · ·0 ··>
:Σ·:·; 22
·· ·'• · «

: ·.: 23• ·

gas sucked into the low pressure chamber 32 through a

suction port (not shown) is taken into the closed small

chambers 19a and 19b from opening portions at the outer

• · 2:4
• e · « ,

2ί$

peripheral ends of the spiral wraps 12 and 16 and

reaches a central chamber 22 while being compressed.

26 Then, the gas passes therefrom through a discharge port

27 , 29 bored in the central part of the end plate 11 of the

28 stationary scroll 10 and pushes a discharge valve 30

29 open to discharge into the high pressure chamber 31,

/$875^30
r τ
L /W ι
β Λ/

and flows out through a discharge port (not shown).
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2 In the above-mentioned conventional scroll type

3 compressor, there is a risk that a high pressure gas in

4 the above-mentioned high pressure chamber 31 can act on

5 the outer surface of the end plate 11 of the stationary

6 scroll 10 during operation, thereby deforming the end

7 plate 11 so that it becomes depressed at the centre

β 8 thereof.

9 When the end plate 11 becomes thus deformed, problems

' 10 such as galling, abnormal friction and seizure on the

11 inter surface of the end plate 11„ particularly between

12 the central part, thereof and the tip surface of the

13 spiral wrap 16 of the revolving scroll 14 and damage at

14 th,e tip portion of the spiral wrap 16 can occur.

15 This has necessitated a counter-measure to be taken

.. .. 16ft ft ft
‘ . ··* 17
• ft ftftft »• ftft ft

··’. 18 •• ft β ft
: 190 ft · ·• ft
: *··· 20

whereby the thickness of the end plate 11 is increased

or the tooth height at the central part of the spiral

of the spiral wrap 16 is made lower than at other

parts.

However, such a counter-measure results in a lowering

.. . 210 ft ft of efficiency.

22ft ft ftft ft
23ft ft

The present invention seeks to provide a scroll type

fluid machine which addresses the above-described
ft••«••ft o -• · 24

ft
problems associated with conventional scroll type

ft ft ft ft
...: 25 machines.

26 In accordance with one aspect of the present invention

27 there is provided a scroll type fluid machine

28 comprising a housing sealed by a substantially

29 cup-shaped main body and a front cover assembly, a

Au 4

V'X fj/

stationary scroll and a revolving scroll provided in

. ·*>
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said housing and arranged to engage with each other, said 

stationary and revolving scrolls having a respective end 

plate with a respective spiral wrap provided on a respective 

inner side of each said end plate, said stationary scroll 

fixed to a bottom side of said housing and said revolving 

scroll able to revolve in an orbital motion whilst its axial 

rotation is restrained by rotation restraining means, low 

pressure chamber forming means which together with said 

stationary scroll is secured to said housing by bolt means 

from outside said housing, and a hole provided in said low 

pressure chamber forming means, wherein said low pressure 

chamber forming means has an outer peripheral surface 

sealing with an inner peripheral surface of said cup-shaped 

main body and said low pressure chamber forming means is 

disposed at the outside of said end plate of said stationary 

scroll to partition the inside of said housing into a first 

low pressure chamber and a high pressure chamber, and said 

hole communicates at a first end thereof with a discharge 

port provided at a central part of said end plate of said 

stationary scroll and said hole opens at a second end 

thereof to said high pressure chamber to enable said high 

pressure chamber and said^firot "low-p-r-oo&ure—ohombeg» to 

communicate, such that said high pressure chamber is 

positioned toward said bottom side of said housing and a 

second low pressure chamber is formed between said end plate 

of said stationary scroll and said high pressure chamber by 

said low pressure chamber forming means, and said second low 

pressure chamber is arranged to communicate with said first 

low pressure chamber.
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In the present invention, the low pressure in the low 

pressure chamber is applied to the outer surface of the end 

plate of the stationary scroll with the construction 

described above. Therefore, deformation of the end plate is 

prevented or reduced.
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As it is evident from the above description, in the 
present invention the low pressure in the low pressure 
chamber is applied to the outer surface of the end 
plate of the stationary scroll, thus preventing or 
reducing deformation of the end plate.
As a result, it is possible to prevent abnormal
friction, seizure and galling between the inner surface 
of the end plate of the stationary scroll and the tip 
surface of the spiral wrap of the revolving scroll and 
damage to the spiral wrap, thus improving reliability 
of the scroll type fluid machine.
The present invention will now be described, by way of 
example, with reference to the accompanying drawings, 
in which :-
Fig. 1 is a longitudinal sectional view showing a first 
Embodiment of a scroll type fluid machine in accordance 
with the present invention?
Fig's 2 is a partial longitudinal sectional view showing 
a second embodiment of a scroll type fluid machine in 
accordance with the present invention; and
Fig. 3 is a longitudinal sectional view of a 

conventional scroll type compressor.
Preferred embodiments of the present invention will be 
described in detail hereafter illustratively with 
reference to the drawings.
Figures 1 and 2 and the following description of the 
preferred embodiments use the same reference numerals 
thAt are used in Figure 3 and the description of the 
conventional scroll type compressor to denote
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corresponding parts. Accordingly, the description of 
these parts as described with reference to the 
conventional scroll type compressor and Fig. 3 applies 
in like manner to the preferred embodiments of Figs. 1 
and 2 and so is not herein repeated. Thus, the 
description of the preferred embodiments of Figs. 1 and 
2 which follows is directed to the differences between 
these embodiments and the conventional scroll type 
compressor previously described herein. ,
Fig. 1 shows a first embodiment of a scroll type fluid 
machine in accordance with the present invention.
A low pressure chamber forming unit 33 is disposed on 
the outside of an end plate 11 of a stationary scroll 
10, and is clamped to a cup-shaped main body 2 together 
with the stationary scroll 10 by means of a bolt 13.
The outer peripheral surface of the unit 33 is 

installed on an inner peripheral surface of the 

cup-shaped main body 2 through a seal ring 35 so as to 

form an airtight structure. In this way, the inside of 

the housing 1 of the scroll type fluid machine is 

partitioned into a low pressure chamber 32 and a high 

pressure chamber 31 by means of the unit 33. Further,

a low pressure chamber 34 is delimited between the end

plate 11 of the stationary scroll 10 and the high
pressure. cAcwt^er ?4- roMMUni cafes n/ί,/Α lovj,

pressure chamber 31 by means of the unit 33. The low^ ’ 

pressure chamber 32 via a through hole 36.

A hole 37, which at one end thereof communicates with a 

discharge port 29, is bored at the central part of the 

unit 33,
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A tip of a cylindrical boss 38 (of the unit 33) which 

projects toward the end plate 11 around the hole 37 is 

attached onto the outer surface of the end plate 11 via a 

seal ring 39 so as to form an airtight structure.

Further, a discharge valve 30 opens and closes the outlet 

end of the hole 37. This outlet end opens to the high 

pressure chamber 31.

The hole 37 thus enables the discharge port 29 and the 

high pressure chamber 31 to communicate. The remaining 

construction of the scroll type fluid machine of the 

first embodiment shown in Fig. 1 is similar to that of 

the conventional scroll type compressor shown in Fig. 3. 

Accordingly, it is to be understood that the description 

Of this remaining construction that was described with 

reference to the conventional scroll type compressor and 

Fig. 3 applies in like manner to the preferred 

embodiments of Fig. 1. When the scroll type fluid machine 

shown in Fig. 1 is in operation, a low pressure gas 

sucked into the low pressure chamber 32 enters the low 

pressure chamber 34 via the through hole 36. Accordingly, 

the low pressure gas in the low pressure chamber 34 acts 

on the outer surface of the end plate 11 of the 

stationary scroll 10, and the pressing force applied to 

the end plate 11 becomes substantially less as compared 

with a conventional scroll type compressor, thereby 

preventing or reducing deformation of the end plate 11. 

Fig. 2 shows a second embodiment of a scroll type fluid 

machine in accordance with the present invention, wherein
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1 - 9a -
2 the hole 37 is enlarged, the discharge valve 30 ;,s

3 disposed at the bottom of the hole 37, and the

·· ··« C) «• · • ·• ft ·• · · • · · ··· ·
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2 outlet of the discharge port 29 is opened and closed by

3 means of the discharge valve 30.

4 In the second embodiment of the scroll type fluid machine

5 shown in Fig. 2, the top clearance volume is reduced and

6 performance of the machine may be improved.

7 The remaining construction of the scroll type fluid machine

8 of the second embodiment shown in Figure 2 is similar to

9 that of the conventional scroll type compressor shown in

10 Fig. 3 and the preferred embodiment of the scroll type fluid

11 machine shown in Fig. 1.

12 Accordingly, it is to be understood that the description of

13 this remaining construction that was described with

14 reference to the conventional scroll type compressor of Fig.

15 3 and the preferred embodiment of Fig. 1 applies in like

16 manner to the preferred embodiment of Fig'. 2.

17 The remainder of the operation of the scroll type fluid

18 machines of the first and second embodiments shown in Figs.

19 1 and 2, respectively, is similar to that of the

20 conventional scroll type compressor shown in Fig. 3.

21 Modifications and variations such as would be apparent to a

22 skilled addressee are deemed within the scope of the present

23 invention.

24

25• · ·• · ·
• 2d

• β ·• · ·
··· · 27

28
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The Claims defining the invention are as follows:

1. A scroll type fluid machine comprising a housing sealed 

by a substantially cup-shaped main body and a front cover 

assembly, a stationary scroll and a revolving scroll 

provided in said housing and arranged to engage with each 

other, said stationary and revolving scrolls having a 

respective end plate with a respective spiral wrap provided 

on a respective inner side, of each said end plate, said 

stationary scroll fixed to a bottom side of said housing and 

said revolving scroll able to revolve ip aa orbital motion 

whilst its axial rotation is restrained by rotation 

restraining means, low pressure chamber forming means which 

together with said stationary scroll is secured to said 

housing by bolt means from outside said housing, and a hole 

provided in said low pressure chamber forming means, wherein 

said low pressure chamber forming means has an outer 

peripheral surface sealing with an inner peripheral surface 

of said cup-shaped main body and said low pressure chamber 

forming means is disposed at the outside of said end plate 

of said stationary scroll to partition the inside of said 

housing into a first low pressure chamber and a high 

pressure chamber, and said hole communicates at a first end 

thereof with a discharge port provided at a central part of 

said end plate of said stationary scroll and said hole opens 

at a second end thereof to said high pressure chamber to 

enable said high pressure chamber and said first, low 

pressure chamber to communicate, such that said high 

pressure chamber is positioned toward said bottom side of 

said housing and a second low pressure chamber is formed

!
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between said end plate of said stationary scroll and said 

high pressure chamber by said low pressure chamber forming 

means, and said second low pre-ssure chamber is arranged to 

communicate with said first low pressure chamber.

2. A scroll type fluid machine according to Claim 1, 

wherein said low pressure chamber forming means is provided 

with a cylindrical boss which projects toward said end plate 

of said stationary scroll around said hole and is attached 

to the outside surface of said end plate of said stationary 

scroll by first seal means.

3. A scroll type fluid machine according to Claim 1 or 2, 

wherein discharge valve means is provided at said second end 

of said hole.

4. A scroll type fluid machine according to Claim 1 or 2, 

wherein said hole is of enlarged size and discharge valve 

means is provided at said discharge port near said first end 

of said hole.

5. A scroll type fluid machine according to any one of 

Claims 1 to 4, wherein second seal means is provided between 

said outer peripheral surface of said low pressure chamber 

forming means and said inner peripheral surface of said 

cup-shaped main body.

6. A scroll type fluid machine substantially as 

hereinbefore described with reference to Fig. 1 or Fig. 2 of 

the accompanying drawings.
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7. ABSTRACT

According to the present invention, there is 

provided a scroll type fluid machinery in which a sta­

tionary scroll and a revolving scroll provided with spiral

wraps set up on end plates, respectively, are engaged with 

each»other and housed in a housing, the stationary scroll 

is fixed to the housing, and the revolving scroll is made 

to revolve in a solar motion while checking the rotation

■on its axis by means of a mechanism for checking rotation 

on its axis, wherein a low pressure chamber forming unit

which - partitions the inside of the housing into a low
ί

pressure chamber and a high pressure chamber of above-
!i I

mentioned machinery is(disposed on the outside of the 

endplate of the stationary scroll, and a low pressure 

chamber which communicates with the low pressure chamber 

is formed between tjhe ejid pla.te of the stationary scroll 

and the high pressure chamber by means of this low pres­

sure chamber forming unit, thereby to prevent or reduce
il

deformation of the end plate of the stationary scroll.
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