SPECI FI CATI ON Scrol |l Fluid Machine 5 Techni cal Field The present
invention relates to a scroll fluid machine such as a scroll conpressor and
a scroll expansion device. Background Art 10 Fig. 2 illustrates
first and second spiral bodies 1 and 2 in a scroll fluid machine di scl osed
i n Japanese Patent Laying-Open No. 60-252102. In Fig. 2, the first spiral
body 1 corresponds to a fixed scroll and the second spiral body 2
corresponds to a novable scroll. As shown in Fig. 2, a discharge port 3 is
provided in the vicinity of 15 wi nding starting ends of the first and
second spiral bodies 1 and 2 in order to discharge conpressed refrigerant.

A thickness t4 of the first spiralquﬁs@l;alitdh Rd in the vicinity of
di scharge port 3 is defined to be [arger an a thlckness t5 of a wi nding
finishing end of the first spiral body 1. The second spiral body 2 is

simlarly shaped. 20 Thegkfyll FhgiddVbbRhffeness t4 of the wi nding
starting ends of the first and second spiral bodies 1 and 2 in the vicinity

of discharge port 3 can enhance the strength of the portion near the
wi ndi ng5 st arTedlthiealdBiedd the first and second spiral bodies 1 and 2, and

prevent | eakage refriger.ant gccur at th en rtion. 25
Fovever  the ¢ ncr SaE BieidhidRRealos 1olarBd Sk bt B5PY piieipt bkl s
bodi es causescrall gontyressatest atsexb]bei(mnsmmdlegldél g. 3, the problemis
described. Fig. 3 shows a relation between pressure and volune in a

conpr essi on chanber forned by the first and second spiral bodies 1 and 2,
where P1 andBall gnoel t the pressure in the conpression chanber when 30
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vol une of tHa Boim®, ehsifiost spiabbodyveoridiponieé to @i sorsll dinslcthay gednd- 1-
spiral body 2 corresponds to a movable scroll.
As shown in Fig. 2, a discharge port 3 is provided in the vicinity of
15 winding starting ends of the first and second spiral bodies 1 and 2 in order
to discharge compressed refrigerant. A thickness t4 of the first spiral body
1 located in the vicinity of discharge port 3 is defined to be larger than a
thickness t5 of a winding finishing end of the first spiral body 1. The
second spiral body 2 is similarly shaped.
20 The increased thickness t4 of the winding starting ends of the first
and second spiral bodies 1 and 2 in the vicinity of discharge port 3 can
enhance the strength of the portion near the winding starting ends of the
first and second spiral bodies 1 and 2, and prevent leakage of refrigerant
occurring at the central portion.
25 However, the increased thickness at the central portion of the spiral
bodies causes a problem described below. Using Fig. 3, the problem is
described. Fig. 3 shows a relation between pressure and volume in a
compression chamber formed by the first and second spiral bodies 1 and 2,
where P1 and P1' represent the pressure in the compression chamber when
30 refrigerant is discharged, P2 represents the pressure in the compression
chamber when the refrigerant is taken in, V1 represents the volume of the
compression chamber when the refrigerant is taken in, and V2 represents
the volume of the compression chamber when the refrigerant is discharged.

-1-



Since the thickness t4 of the winding starting ends of the first and second
spiral bodies 1 and 2 is increased as described above, an opening area of

di scharge port 3 is small unless the first and second spiral bodies 1 and 2
are enlarged. Discharge resistance of the refrigerant from di scharge 5

port 3 accordingly increases to excessively raise the pressure in the
conpression chanber fromPl1 to P1', for exanple, as shown in Fig. 3 when
the refrigerant is discharged, which is referred to as phenonenon of
excessive conpression. As a result, an extra work W becones necessary,

| eading to increase in |oss. 10 Disclosure of the Invention The present
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with a refrlger nt di,sc g Itll m ng advanci ng nmeans for advanci ng t he
timng at \/\h"ﬁﬁ?g to ingre@s ¢ere¥* is discharged fromthe first conpression

chanberjprel ative to the refrigerant discharge timng of the second

conpr essi on fr| rant di scharge tinm ng advanci ng neans thus
provi ded al | Cqbﬁ‘é‘et(?gr}?‘ﬁgle Pch refrigerant is discharged fromthe

first The present invention is made to solve such a problem as described
above. An object of the invention is to prevent occurrence of the
phenomenon of excessive compression in a scroll fluid machine having a
15 pair of spiral bodies where the thickness thereof increases in a direction
from winding finishing ends toward winding starting ends.

According to the invention, a scroll fluid machine includes first and
second spiral bodies having the thickness increasing in a direction from
winding finishing ends toward winding starting ends, first and second

20 compression chambers formed between the first and second spiral bodies
and located on the innermost side, and a discharge port discharging
compressed refrigerant successively from the first and second compression
chambers. The scroll fluid machine is provided with a refrigerant
discharge timing advancing means for advancing the timing at which

25 refrigerant is discharged from the first compression chamber relative to the
refrigerant discharge timing of the second compression chamber.

The refrigerant discharge timing advancing means thus provided
allows the timing at which refrigerant is discharged from the first
compression chamber to precede the refrigerant discharge timing of the

30 second compression chamber. Discharge resistance of the refrigerant is
accordingly reduced compared with the conventional machine to prevent
the excessive compression from happening.

In the scroll fluid machine according to the invention, the first spiral
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conpressi on chanber to precede the refrigerant discharge timng of the 30
second conpressi on chanber. D scharge resistance of the refrigerant is
accordingly reduced conpared with the conventional machine to prevent the
excessi ve conpression from happening. In the scroll fluid nmachine according
to the invention, the first spiral -2- body has an extension which

prol ongs the winding finishing end of the first spiral body to a region
near the wi nding finishing end of the second spiral body, and the discharge
port has an openi ng advanci ng portion for opening the first conpression
chanber earlier. The refrigerant discharge timng 5 advanci ng neans
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the refrigerant is discharged from the first compression chamber can be

made earlier than the refrigerant discharge timing of the second
compression chamber, so that the discharge resistance of the refrigerant
15 can be decreased.
The opening advancing portion is preferably formed by expanding
the discharge port toward the first compression chamber.
The thickness of the winding finishing end of the first spiral body is
preferably smaller than that of the winding finishing end of the second
20 spiral body.
Preferably, the thickness of the extension gradually decreases
toward the winding finishing end of the first spiral body.
The scroll fluid machine according to the invention is preferably
provided with one intake port for taking in the refrigerant.
25 Further, the scroll fluid machine according to the invention includes
’ a movable scroll and a fixed scroll, the first spiral body is provided at the
fixed scroll, and the second spiral body is provided at the movable scroll.
The thickness of the second spiral body in the vicinity of its winding
starting end is preferably larger than that of the first spiral body in the
30 vicinity of its winding starting end, and the opening advancing portion
preferably has a shape which allows the opening advancing portion to be
closed temporarily by a part near the winding starting end of the second
spiral body. Referring to Fig. 1, for example, an opening advancing
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The scroll fluid machine according to the invention is preferably provided
wi-th one intake port for taking in the refrigerant. 25 Furt her

the scroll fluid nmachine according to the invention includes a novabl e
scroll and a fixed scroll, the first spiral body is provided at the fixed
seroll, and the second spiral body is provided at the novable scroll. The

t hi ckness of the second spiral body in the vicinity of its winding starting
end is preferably larger than that of the first spiral body in the 30
vicinity of its winding starting end, and the openi ng advanci ng portion
preferably has a shape which allows the opening advancing portion to be
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Best Modes for Carrying Out the Invention
One embodiment of the invention is hereinafter described using Fig.
15 1. Fig. 1is a plan view illustrating first and second spiral bodies
according to the one embodiment of the invention.

Referring to Fig. 1, a scroll fluid machine according to the invention
includes a fixed scroll having the first spiral body 1, and a movable scroll
having the second spiral body 2. A plurality of compression chambers,

20 represented by first and second compression chambers 4 and 5 located
nearest to the center, are formed between the first and second spiral bodies
1 and 2.
The first spiral body 1 includes a winding starting end 1a, a winding
finishing end 1b, and an extension 1c. A thickness tl of winding starting
25 end la is defined to be greater than a thickness t2 of winding finishing end
1b. Specifically, the shape of the first spiral body 1 is selected such that
the thickness of the spiral body gradually increases in a direction from
winding finishing end 1b toward winding starting end 1a. Extension lcis
generated by extending winding finishing end 1b by approximately 180° as
30 shown in Fig. 1. Such extension lc enables pressure in the first
compression chamber 4 to rise to a desired pressure earlier than the second
compression chamber 5.
The second spiral body 2 also includes a winding starting end 2a and
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havi ng the second spiral body 2. A plurality of conpression chanbers, 20
represented by first and second conpression chanbers 4 and 5 | ocat ed
nearest to the center, are formed between the first and second spiral
bodies 1 and 2. The first spiral body 1 includes a winding starting end |a,
a-w nding finishing end 1b, and an extension 1c. A thickness t1 of w nding
starting 25 end la is defined to be greater than a thickness t2 of

wi nding finishing end | b. Specifically, the shape of the first spiral body
1 is selected such that the thickness of the spiral body gradually
increases in a direction fromw nding finishing end Ib toward w ndi ng
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imaginary line in Fig. 1 for convenience of description.

The first compression chamber 4 is formed by an inner surface of the

15 first spiral body 1 and an outer surface of the second spiral body 2, and the
pressure therein increases to attain a desired pressure earlier than the
second compression chamber 5 since the first spiral body 1 has extension 1c.
Because opening advancing portion 3a is provided at discharge port 3, the
first compression chamber 4 which has attained the desired pressure

20 earlier than the second compression chamber 5 can be opened earlier.
Accordingly, the timing at which the refrigerant is discharged from the
second compression chamber 5 is delayed relative to the refrigerant
discharge timing of the first compression chamber 4 , and the discharge
resistance of the refrigerant can thus be decreased. As a result, occurrence

25 of the excessive compression state can effectively be avoided to reduce loss
of the scroll fluid machine.

Although description of the embodiment above is presented for the
case in which extension 1c and opening advancing portion 3a are provided
as refrigerant discharge timing advancing means for advancing the timing

30 at which refrigerant is discharged from the first compression chamber 4,
another scheme may be employed for advancing the refrigerant discharge
timing of the first compression chamber 4.

Discharge port 3 can be produced with a sufficient margin in the
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imaginary line in Fig. 1 for convenience of description. The first
conpression chanber 4 is fornmed by an inner surface of the 15 first
spiral body 1 and an outer surface of the second spiral body 2, and the
pressure therein increases to attain a desired pressure earlier than the
second conpression chanber 5 since the first spiral body 1 has extension
1c. Because opening advancing portion 3a is provided at discharge port 3,
the first conpression chanber 4 which has attained the desired pressure 20
earlier than the second conpression chanber 5 can be opened earlier.
Accordingly, the timng at which the refrigerant is discharged fromthe
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can be increased to further decrease discharge resistance. 5 In
addition, extension 1c thus provided enables intake ports (not shown) for
t aki ng i n t hbrdustriad &pplicabditiye i nt egrated into one | ocation, and

The present invention is advantageously applicable to a scroll fluid
machine.



the loss in inlet pressure and excessive inlet heating can be decreased.
Using the scroll fluid machine according to the invention, occurrence of
the state of excessive conpression can advantageously be avoided to 10
reduce the | oss due to the excessive conpression. Industrial Applicability
The present invention is advantageously appli cabl elhisgheet BavBakd Rebo|atti;d

machi ne. -6 - CLAI MS 1. A scroll fluid machin rst and
second spiral .bodies (1, 2) having a thickness incr gL !]r ection
fromw nding finishing ends (1b, 2b) toward w nding starting (1a, 2a),
first and second conpression chanbers (4, 5) forned between the first and
second spiral bodies (1, 2) to be |ocaigdysigpgt he i nnernost side, and a

di scharge port (3) for discharging conpressed refrigerant successively from
the first and second conpression chanbers (4, 5), wherein said scroll fluid

machi ne incl udes nef A gaoHAuid mabRisincluding fady and seaofig 3psral Podadv@nci ng
atimng at ch.refr rant .is discharged tromsaid fiyst canpression
chanber (4) PoRavitga thitkngsyingreasing in 4 dpeetiog drom vindine fishmeesdom
sai d seéond ¢ty tswand chiadineg s{htingsends (lia;, 20), st an dsstynd cpnipreksidas an

" . 1 . : 5 SXE s hi ) _ h ndi n
£1ni shi ng énﬁﬁg%%‘?%?‘iééifhﬁﬁs@‘g%g@%ﬁl $hP eR8h 8 S0Eodd B BEBEALS 178 4 ™10
i ncl udes an bpdetatgd anthecinngrpost sisle, aad)a dischargempony Shfar diselsarging
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advanci ng. mecir eyl TEDABELArt ouoBBiei Rl fror AR B d SRR LB
portion (3a) chambers thd)sehapactemzgdinthati ne accor di ng to claim1, wherein
said 10 said scroll fluid machine includes refrigerant discharge timing

advancing means for advancing a timing at which refrigerant is discharged
from said first compression chamber (4) relative to a timing at which
refrigerant is discharged from said second compression chamber (5).

15 2. The scroll fluid machine according to claim 1, wherein
said first spiral body (1) includes an extension (1c) extending the
winding finishing end (1b) near to the winding finishing end (2b) of said
second spiral body (2),
said discharge port (3) includes an opening advancing portion (3a)
20 for opening said first compression chamber (4) earlier, and
said refrigerant discharge timing advancing means includes said
extension (1c) and said opening advancing portion (3a).

3. The scroll fluid machine according to claim 2, wherein .
25 said opening advancing portion (3a) is formed by expanding said
discharge port (3) toward said first compression chamber (4).

4. The scroll fluid machine according to claim 2, wherein
a thickness (t2) of the winding finishing end (1b) of said first spiral
30 body (1) is smaller than a thickness (t3) of the winding finishing end (2b) of
said second spiral body (2).

5. The scroll fluid machine according to claim 2, wherein
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openi ng advanci ng portion (3a) is fornmed by expandi ng sai d di scharge port
(3) toward said first conpression chanber (4). 3. The scroll fluid
machi ne according to claim1l1, wherein a thickness (t2) of the wi nding
finishing end (1b) of said first spiral bdoysSKed)Has BeciRBAdcRS than a

t hi ckness (t3) of the winding finishing en second spiral body
(2. - 7 - 4, The scroll fluid nmachi Hﬂﬂ!ﬂm claim1, wherein
a thickness of said extension (1 c) gradually oward the wi nding
finishing end (1 b) of said first spiral body (1). 5. The scroll fluid
machi ne according to claim1, including one intake port for taking in
refrigerant. 6. 5 {FiGrs O safd ektdnSRAN18F sAERPNT} ABcre8séd Rivard thenc! udi ng

a novabl e scrqll . ang a.fixed scroll, . reln sald. first spiral body (1) is
provi ded at %"épémfgg@%f’héﬁgé‘mi,(lgha%§%ﬁ$’§§é8¥ﬁ?ﬂ’ﬁfh’é”body (2) is provided
at said novable scroll. 7. The scroll fluid machine according to claim
6, wherein the thpckpgss of .4 .segond spiral bhody.(2) inythe vicinity of
its winding start anqilﬁcfﬁéﬁ’ilg ni’%%g? atcﬁ%hﬁ?%go F?‘/'ﬁl%k%’e §hb$n§é)|n§ first
spiral Body idtakerpdrhéoniaking iy refrigéranti ndi ng starting end (la), and said
openi ng advanci ng portion (3a) has a shape which all ows said opening
advancing portion (3a) to be closed tenporarjly by said second spiral body
(2) in the vicinifly dhetsssobhflvdd machinetacaerding to glaim 1gincluding a

movable scroll and a fixed scroll, wherein

said first spiral body (1) is provided at said fixed scroll, and

10 said second spiral body (2) is provided at said movable scroll.

8. The scroll fluid machine according to claim 7, wherein
the thickness of said second spiral body (2) in the vicinity of its
winding starting end (2a) is larger than the thickness of said first spiral
15 body (1) in the vicinity of its winding starting end (1a), and
said opening advancing portion (3a) has a shape which allows said
opening advancing portion (3a) to be closed temporarily by said second
spiral body (2) in the vicinity of the winding starting end (2a).
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