
SPECIFICATION Scroll Fluid Machine 5    Technical Field The present
invention relates to a scroll fluid machine such as a scroll compressor and
a scroll expansion device. Background Art 10          Fig. 2 illustrates
first and second spiral bodies 1 and 2 in a scroll fluid machine disclosed
in 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 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
discharge port 3 is small unless the first and second spiral bodies 1 and 2
are enlarged. Discharge resistance of the refrigerant from discharge 5
port 3 accordingly increases to excessively raise the pressure in the
compression chamber from P1 to P1', for example, as shown in Fig. 3 when
the refrigerant is discharged, which is referred to as phenomenon of
excessive compression. As a result, an extra work W becomes necessary,
leading to increase in loss. 10 Disclosure of the Invention 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 -2-    body has an extension which
prolongs the winding finishing end of the first spiral body to a region
near the winding finishing end of the second spiral body, and the discharge
port has an opening advancing portion for opening the first compression
chamber earlier. The refrigerant discharge timing 5    advancing means
includes the extension and the opening advancing portion. The extension
thus provided to the first spiral body enables the pressure in the first
compression chamber to rise to a desired pressure earlier than the second
compression chamber, for example. The first compression chamber where the
pressure attains the desired pressure can 10    be opened relatively
earlier to discharge the refrigerant, since the discharge port has the
opening advancing portion. Accordingly, the timing at which 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 - 3 -
portion (3a) is temporarily closed by a part near a winding starting end
(2a) of a second spiral body (2) immediately before the refrigerant is
discharged from a first compression chamber (4). 5    Brief Description of
the Drawings Fig. 1 is a plan view illustrating first and second spiral
bodies of a scroll fluid machine according to one embodiment of the
invention. Fig. 2 is a plan view illustrating first and second spiral
bodies in a conventional scroll fluid machine. 10          Fig. 3
illustrates a relation between pressure and volume in a compression
chamber. Best Modes for Carrying Out the Invention One embodiment of the
invention is hereinafter described using Fig. 15    1. Fig. 1 is 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 la,
a winding finishing end 1b, and an extension 1c. A thickness t1 of winding
starting 25    end 1a is defined to be greater than a thickness t2 of
winding finishing end lb. 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 lb toward winding
starting end 1a. Extension lc is generated by extending winding finishing
end lb by approximately 180[err] as 30    shown in Fig. 1. Such extension
1c 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 - 4 -    a winding
finishing end 2b, and the thickness thereof increases in a direction from
winding finishing end 2b toward winding starting end 2a. Winding finishing
end 2b is located in the vicinity of winding finishing end 1b, and the
thickness t2 of winding finishing end lb is smaller than a 5    thickness
t3 of winding finishing end 2b. The reason is that the first spiral body 1
has extension 1c and the thickness thereof gradually decreases toward
winding finishing end lb even at extension 1c. The fixed scroll located in
the vicinity of winding starting ends la and 2a is provided with a
discharge port 3 for discharging compressed 10    refrigerant. Discharge
port 3 includes an opening advancing portion 3a for opening the first
compression chamber 4 earlier. A boundary between discharge port 3 and
opening advancing portion 3a is indicated by an 



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 -5-    central portion of the first spiral body 1 since the
thickness of extension 1c can be made smaller than the thickness t3 of the
winding finishing end 2b. Accordingly, the opening area of discharge port 3
can be increased to further decrease discharge resistance. 5          In
addition, extension 1c thus provided enables intake ports (not shown) for
taking in the refrigerant to be integrated into one location, and 



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 compression can advantageously be avoided to 10
reduce the loss due to the excessive compression. Industrial Applicability
The present invention is advantageously applicable to a scroll fluid
machine. -6 -    CLAIMS 1.    A scroll fluid machine including first and
second spiral bodies (1, 2) having a thickness increasing in a direction
from winding finishing ends (1b, 2b) toward winding starting ends (1a, 2a),
first and second compression chambers (4, 5) formed between the first and
second spiral bodies (1, 2) to be located on the innermost side, and a
discharge port (3) for discharging compressed refrigerant successively from
the first and second compression chambers (4, 5), wherein 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), 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) 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). 2.    The scroll fluid machine according to claim 1, wherein
said 



opening advancing portion (3a) is formed by expanding said discharge port
(3) toward said first compression chamber (4). 3.    The scroll fluid
machine according to claim 1, wherein a thickness (t2) of the winding
finishing end (1b) of said first spiral body (1) is smaller than a
thickness (t3) of the winding finishing end (2b) of said second spiral body
(2). - 7 -    4.    The scroll fluid machine according to claim 1, wherein
a thickness of said extension (1 c) gradually decreases toward the winding
finishing end (1 b) of said first spiral body (1). 5.    The scroll fluid
machine according to claim 1, including one intake port for taking in
refrigerant. 6.    The scroll fluid machine according to claim 1, including
a movable scroll and a fixed scroll, wherein said first spiral body (1) is
provided at said fixed scroll, and said second spiral body (2) is provided
at said movable scroll. 7.    The scroll fluid machine according to claim
6, 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 body (1) in the vicinity of its winding starting end (la), 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). -8-    


