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Description

BACKGROUND OF THE DISCLOSURE

1. Field of the Disclosure

[0001] The present disclosure relates to a scroll com-
pressor, and particularly, to a scroll compressor having
a structure that a rotation shaft is overlapped with a wrap
of an orbiting scroll.

2. Background of the Disclosure

[0002] Generally, a scroll compressor indicates a com-
pressor configured to suck and compress a refrigerant
under a structure that an orbiting scroll performs an orbital
motion with respect to a fixed scroll, in a state where a
fixed wrap of the fixed scroll has been engaged with an
orbiting wrap of the orbiting scroll. In this case, a com-
pression chamber composed of a suction chamber, an
intermediate pressure chamber and a discharge cham-
ber is consecutively moved between the fixed wrap and
the orbiting wrap.
[0003] Such scroll compressor is more advantageous
than other types of compressors in the aspect of vibration
and noise, since it performs a suction process, a com-
pression process and a discharge process consecutive-
ly.
[0004] Behavior characteristics of the scroll compres-
sor may be determined by a type of the fixed wrap and
the orbiting wrap. The fixed wrap and the orbiting wrap
may have any shape. However, it is general that the fixed
wrap and the orbiting wrap have a form of an involute
curve which can be easily processed. The involute curve
has a path formed by the end of a string when the string
wound on a basic circle having an arbitrary radius is un-
wound. In case of using such involute curve, a capacity
change rate is constant because the thickness of the
wrap is constant. For a high compression ratio, the
number of turns of the wrap should be increased. How-
ever, in this case, the size of the scroll compressor may
be also increased.
[0005] In the orbiting scroll, an orbiting wrap is formed
at one side surface of a plate formed in a disc shape. A
boss portion is formed on a rear surface of the plate where
the orbiting wrap has not been formed, thereby being
connected to a rotation shaft which drives the orbiting
scroll to perform an orbital motion. Such structure is ad-
vantageous in that a diameter of the plate can be re-
duced, because the orbiting wrap is formed on an almost
entire area of the plate. However, in such structure, a
point of application to which a repulsive force of a refrig-
erant is applied during a compression operation, and a
point of application to which a reaction force to attenuate
the repulsive force is applied are spaced from each other
in a vertical direction. This may cause an unstable be-
havior of the orbiting scroll during the operation, resulting
in severe vibration or noise.

[0006] In order to solve such problems, a scroll com-
pressor shown in FIG. 1 has been proposed. The scroll
compressor has a structure that a coupling point between
a rotation shaft 1 and an orbiting scroll 2 is formed on the
same surface as an orbiting wrap 2a. In such scroll com-
pressor, since a point of application to which a repulsive
force of a refrigerant is applied, and a point of application
to which a reaction force to attenuate the repulsive force
is applied are same, a phenomenon that the orbiting scroll
2 is tilted can be solved.
[0007] An Oldham ring 4, configured to prevent rotation
of the orbiting scroll 2, is installed between the orbiting
scroll 2 and a fixed scroll 3. The orbiting scroll 2 and the
Oldham ring 4 perform a relative motion with respect to
each other in a state where key recesses 2b and keys
4a are coupled to each other. The Oldham ring 4 induces
the orbiting scroll 2 to perform an orbital motion. The key
recesses 2b of the orbiting scroll 2 and the keys 4a of
the Oldham ring 4 are coupled to each other with a tol-
erance gap (δ1) of about 10∼30mm, so that the orbiting
scroll 2 can perform a sliding motion with respect to the
Oldham ring 4.
[0008] However, the conventional scroll compressor
may have the following problems. As shown in FIG. 2,
due to the tolerance gap (δ1) between the key recesses
2b of the orbiting scroll 2 and the keys 41 of the Oldham
ring 4, a rotation moment occurs when the orbiting scroll
2 performs an orbital motion. Due to such rotation mo-
ment, offset is generated at a specific part between the
orbiting wrap 2a of the orbiting scroll 2 and the fixed wrap
3a of the fixed scroll, i.e., at both sides of an arc com-
pression surface based on contact points formed by a
tangent line and the arc compression surface, the tangent
line drawn at a center of a rotation shaft coupling portion
of the orbiting scroll 2 toward the arc compression sur-
face. Due to offset of the orbiting scroll 2 in such offset
section (β), interference (A) occurs between the orbiting
wrap 2a and the fixed wrap 3a as shown in FIG. 3. Due
to such interference (A), a leakage gap (B) between the
orbiting wrap 2a and the fixed wrap 3a occurs at other
parts. This may cause compression loss.
[0009] EP 2 581 605 (A2) relates to a scroll compressor
with a bypass hole capable of preventing an excessive
pressure increase within a compression chamber. EP 0
907 024 (A1) relates to the shape of a scroll body for the
purpose of enhancing the performance of the compres-
sor and durability of the scroll body.

SUMMARY OF THE DISCLOSURE

[0010] Therefore, an aspect of the detailed description
is to provide scroll compressor capable of preventing oc-
currence of a leakage gap between an orbiting wrap of
an orbiting scroll and a fixed wrap of a fixed scroll, by
preventing interference between the orbiting wrap and
the fixed wrap.
[0011] To achieve these and other advantages and in
accordance with the purpose of this specification, as em-
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bodied and broadly described herein, there is provided
a scroll compressor, comprising: a hermetic container; a
fixed scroll having a fixed wrap; an orbiting scroll having
an orbiting wrap which forms a compression chamber by
being engaged with the fixed wrap, having a rotation shaft
coupling portion at a center portion thereof, having an
arc compression surface which forms the compression
chamber around the rotation shaft coupling portion, and
performing an orbital motion with respect to the fixed
scroll; and a rotation shaft having an eccentric portion
which is coupled to the orbiting scroll, the eccentric por-
tion overlapped with the orbiting wrap in a radial direction,
wherein an interference prevention portion is formed at
the fixed wrap or the orbiting wrap such that an interval
between the fixed wrap and the orbiting wrap is larger
than an orbiting radius of the orbiting wrap.
[0012] The interference prevention portion may be
formed at the arc compression surface.
[0013] The interference prevention portion may be
formed such that a starting point and an ending point
thereof are included in the arc compression surface.
[0014] The scroll compressor may further include an
Oldham ring coupled to the orbiting scroll and configured
to prevent rotation of the orbiting scroll. tolerance gap
may be formed between the orbiting scroll and the Old-
ham ring, and a maximum depth of the interference pre-
vention portion may be equal to or smaller than the tol-
erance gap.
[0015] A plurality of key recesses may be formed at
the orbiting scroll in a radial direction, such that keys of
the Oldham ring are coupled thereto. An equation of δ2
= (δ13(L2/L1))65 mm may be obtained, where L1 is a
shortest distance between the key recess and a center
of the rotation shaft coupling portion, L2 is a shortest
distance between a center line between the orbiting
wraps and the center of the rotation shaft coupling por-
tion, δ1 is a tolerance gap between the Oldham ring and
the key recess, δ2 is a depth (offset amount) of the inter-
ference prevention portion, and α is an rotation angle of
the rotation shaft.
[0016] The rotation shaft may be coupled to the rotation
shaft coupling portion of the orbiting scroll by passing
through the fixed scroll.
[0017] According to another aspect of the present in-
vention, there is provided a scroll compressor, including:
a fixed scroll having a fixed wrap; an orbiting scroll having
an orbiting wrap which forms a first compression cham-
ber and a second compression chamber on an outer side
surface and an inner side surface thereof by being en-
gaged with the fixed wrap, having a rotation shaft cou-
pling portion at a center portion thereof, having an arc
compression surface which forms the first compression
chamber around the rotation shaft coupling portion, and
performing an orbital motion with respect to the fixed
scroll; and a rotation shaft having an eccentric portion
which is coupled to the rotation shaft coupling portion of
the orbiting scroll, the eccentric portion overlapped with
the orbiting wrap in a radial direction, wherein the arc

compression surface is spaced from a side wall surface
of the fixed wrap by an orbiting radius, and wherein a
distance between the fixed wrap and the orbiting wrap is
equal to the orbiting radius at a first curved surface of the
arc compression surface from a first point where the arc
compression surface starts to an arbitrary second point,
the distance is longer than the orbiting radius at a second
curved surface of the arc compression surface from the
second point to a third point where arc compression is
performed, and the distance is equal to the orbiting radius
at a third curved surface of the arc compression surface
from the third point to a fourth point where the arc com-
pression is ended.
[0018] A curvature of the second curved surface may
be larger than that of the first curved surface or the third
curved surface.
[0019] The scroll compressor may further include an
Oldham ring coupled to the orbiting scroll and configured
to prevent rotation of the orbiting scroll. tolerance gap
may be formed between the orbiting scroll and the Old-
ham ring, and a maximum depth of the second curved
surface may be equal to or smaller than the tolerance
gap.
[0020] A plurality of key recesses may be formed at
the orbiting scroll in a radial direction, such that keys of
the Oldham ring are coupled thereto. An equation of δ2
= (δ13(L2/L1))65 mm may be obtained, where L1 is a
shortest distance between the key recess and a center
of the rotation shaft coupling portion, L2 is a shortest
distance between a center line of the orbiting wraps and
the center of the rotation shaft coupling portion, δ1 is a
tolerance gap between the Oldham ring and the key re-
cess, δ2 is a depth (offset amount) of the second curved
surface, and α is an rotation angle of the rotation shaft.
[0021] The rotation shaft may be coupled to the rotation
shaft coupling portion of the orbiting scroll by passing
through the fixed scroll.
[0022] According to another aspect of the present in-
vention, there may be provided a scroll compressor, in-
cluding: a fixed scroll having a fixed wrap; an orbiting
scroll having an orbiting wrap which forms a first com-
pression chamber and a second compression chamber
on its outer side surface and inner side surface by being
engaged with the fixed wrap, and performing an orbital
motion with respect to the fixed scroll; a rotation shaft
having an eccentric portion overlapped with the orbiting
wrap in a radial direction; and a driving unit configured
to drive the rotation shaft, wherein a rotation shaft cou-
pling portion, to which the eccentric portion is coupled,
is formed in a central portion of the orbiting scroll, wherein
a protruded portion is formed on an inner circumferential
surface of an inner end portion of the fixed wrap, wherein
a recess portion, which forms a compression chamber
by contacting the protruded portion, is formed on an outer
circumferential surface of the rotation shaft coupling por-
tion, and wherein an interference prevention portion is
formed at the fixed wrap or the orbiting wrap such that
an interval between the fixed wrap and the orbiting wrap
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is larger than an orbiting radius of the orbiting wrap.
[0023] The interference prevention portion may be
formed at the arc compression surface.
[0024] The interference prevention portion may be
formed such that a starting point and an ending point
thereof are included in the arc compression surface.
[0025] The scroll compressor may further include an
Oldham ring coupled to the orbiting scroll and configured
to prevent rotation of the orbiting scroll. tolerance gap
may be formed between the orbiting scroll and the Old-
ham ring, and a maximum depth of the interference pre-
vention portion may be equal to or smaller than the tol-
erance gap.
[0026] A plurality of key recesses may be formed at
the orbiting scroll in a radial direction, such that keys of
the Oldham ring are coupled thereto. An equation of δ2
= (δ13(L2/L1))65 mm may be obtained, where L1 is a
shortest distance between the key recess and a center
of the rotation shaft coupling portion, L2 is a shortest
distance between a center line of the orbiting wraps and
the center of the rotation shaft coupling portion, δ1 is a
tolerance gap between the Oldham ring and the key re-
cess, δ2 is a depth (offset amount) of the second curved
surface, and α is an rotation angle of the rotation shaft.
[0027] A thickness of the rotation shaft coupling portion
may be increased within a predetermined section, toward
an opposite direction to a moving direction of the com-
pression chamber at the recess portion. A thickness of
the fixed wrap may be decreased within a predetermined
section, toward an opposite direction to a moving direc-
tion of the compression chamber at the protruded portion.
[0028] In the scroll compressor according to the
present invention, the interference prevention portion
may be formed on a side wall surface of at least one of
a fixed wrap and an orbiting wrap. Under such configu-
ration, the end of the fixed wrap does not interfere with
the orbiting wrap at an arc compression surface of the
orbiting wrap, but is inserted into the interference pre-
vention portion. Accordingly, occurrence of a gap be-
tween the fixed wrap and the orbiting wrap can be pre-
vented, and thus compression efficiency can be en-
hanced.
[0029] Further scope of applicability of the present ap-
plication will become more apparent from the detailed
description given hereinafter. However, it should be un-
derstood that the detailed description and specific exam-
ples, while indicating preferred embodiments of the dis-
closure, are given by way of illustration only, since various
changes and modifications within the spirit and scope of
the disclosure will become apparent to those skilled in
the art from the detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] The accompanying drawings, which are includ-
ed to provide a further understanding of the disclosure
and are incorporated in and constitute a part of this spec-
ification, illustrate exemplary embodiments and together

with the description serve to explain the principles of the
disclosure.
[0031] In the drawings:

FIG. 1 is a longitudinal section view of a scroll com-
pressor in accordance with the conventional art;
FIG. 2 is a planar view illustrating a coupled state
between an orbiting scroll and an Oldham ring in the
scroll compressor of FIG. 1;
FIG. 3 is a planar view illustrating a relation between
a fixed scroll and an orbiting scroll in the scroll com-
pressor of FIG. 2;
FIG. 4 is a longitudinal section view of a scroll com-
pressor according to the present invention;
FIG. 5 is an exploded perspective view of a com-
pression part in the scroll compressor of FIG. 4;
FIG. 6 is a planar view illustrating a coupled state
between an orbiting scroll and an Oldham ring in the
scroll compressor of FIG. 5;
FIG. 7 is a planar view illustrating a compression part
in the scroll compressor of FIG. 4;
FIG. 8 is a perspective view of an orbiting scroll in
the scroll compressor of FIG. 4;
FIG. 9 is an enlarged view for explaining an interfer-
ence prevention portion of FIG. 8;
FIG. 10 is a planar view illustrating a relation between
a fixed scroll and an orbiting scroll in the scroll com-
pressor of FIG. 4; and
FIG. 11 is a planar view illustrating another embod-
iment of an interference prevention portion in the
scroll compressor of FIG. 4.

DETAILED DESCRIPTION OF THE DISCLOSURE

[0032] Description will now be given in detail of the
exemplary embodiments, with reference to the accom-
panying drawings. For the sake of brief description with
reference to the drawings, the same or equivalent com-
ponents will be provided with the same reference num-
bers, and description thereof will not be repeated.
[0033] Hereinafter, a scroll compressor according to
the present invention will be explained in more detail with
reference to the attached drawings.
[0034] Referring to FIGS. 4 to 9, in a scroll compressor
according to the present invention, a driving motor 20
may be installed in a hermetic container 10, and a fixed
scroll 30 integrally formed with a main frame may be fix-
edly installed above the driving motor 20. An orbiting
scroll 40, which is engaged with the fixed scroll 30 and
configured to compress a refrigerant while performing an
orbit motion by being coupled to a rotation shaft 23 of the
driving motor 20, may be installed above the fixed scroll
30.
[0035] The hermetic container 10 may include a cylin-
drical casing 11, and an upper shell 12 and a lower shell
13 coupled to an upper part and a lower part of the casing
11 by welding so as to cover the upper part and the lower
part of the casing 11. A suction pipe 14 may be installed
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on a side surface of the casing 10, and a discharge pipe
15 may be installed above the upper shell 12. The lower
shell 13 may also serve as an oil chamber for storing
therein oil to be supplied to the compressor for a smooth
operation of the compressor.
[0036] The driving motor 20 may include a stator fixed
to an inner surface of the casing 10, and a rotor 22 po-
sitioned in the stator 22 and rotating by a reciprocal op-
eration with the stator 22. A rotation shaft 23, which ro-
tates together with the rotor 22, may be coupled to a
central part of the rotor 22.
[0037] An oil passage (F) may be penetratingly-formed
at a central region of the rotation shaft 23, in a lengthwise
direction. An oil pump 24, configured to supply oil stored
in the lower shell 13 to the upper side, may be installed
at a lower end of the rotation shaft 23. A pin portion 23c
may be formed at an upper end of the rotation shaft 23,
in an eccentric manner from the center of the rotation
shaft.
[0038] The fixed scroll 30 may be fixed as its outer
circumferential surface is forcibly-inserted between the
casing 11 and the upper shell 12 by shrinkage fitting.
Alternatively, the fixed scroll 30 may be coupled to the
casing 11 and the upper shell 12 by welding.
[0039] A boss portion 32 may be formed at a central
region of a plate portion 31 of the fixed scroll 30. A shaft
accommodating hole 33, configured to accommodate the
rotation shaft 23 in a penetrating manner, may be formed
at the boss portion 32. A fixed wrap 34 may be formed
on an upper surface of the plate portion 31 of the fixed
scroll. The fixed wrap 34 is engaged with an orbiting wrap
to be explained later, and forms a first compression
chamber (S1) on an outer side surface of the orbiting
wrap 42 and a second compression chamber (S2) on an
inner side surface of the orbiting wrap 42.
[0040] The orbiting scroll 40 may be supported at an
upper surface of the fixed scroll 30. The orbiting scroll 40
may include the plate portion 41 formed in an approxi-
mately circle shape, and the orbiting wrap 42 formed on
an upper surface of the plate portion 41. The orbiting
wrap 42 forms a pair of compression chambers S1 and
S2 which move consecutively, by being engaged with
the fixed wrap 34. Each of the compression chambers
S1 and S2 may be composed of a suction chamber, an
intermediate pressure chamber and a discharge cham-
ber. A rotation shaft coupling portion 43, which has an
approximately circle shape and to which the pin portion
23c of the rotation shaft 23 is rotatably insertion-coupled,
may be formed at a central region of the plate portion 41.
[0041] The pin portion 23c of the rotation shaft 23 may
be insertion-coupled to the rotation shaft coupling portion
43. The pin portion 23c may be coupled to the rotation
shaft coupling portion 43 of the orbiting scroll 30, through
the plate portion 31 of the fixed scroll 30.
[0042] The orbiting wrap 42, the fixed wrap 34 and the
pin portion 23c may be formed to overlap one another,
in a radius direction of the scroll compressor. During a
compression operation of the scroll compressor, a repul-

sive force of a refrigerant is applied to the fixed wrap 34
and the orbiting wrap 42. As a reaction force of the re-
pulsive force, a compressive force is applied between
the rotation shaft coupling portion 43 and the pin portion
23c. In the case where the pin portion 23c of the rotation
shaft 23 overlaps the wrap in a radius direction through
the plate portion 41 of the orbiting scroll 40, a repulsive
force of a refrigerant and a compressive force are applied
to the same side surface based on the plate portion 41
of the orbiting scroll. Therefore, the repulsive force and
the compressive force may be attenuated from each oth-
er.
[0043] An Oldham ring 50, configured to prevent rota-
tion of the orbiting scroll 40, may be coupled to an upper
side of the orbiting scroll 40. The Oldham ring 50 may
include a ring portion 51 having an approximately circle
shape and fitted into a rear surface of the plate portion
41 of the orbiting scroll 40, and a pair of first keys 52 and
a pair of second keys 53 protruding from one side surface
of the ring portion 51.
[0044] The first keys 52 may be protruded with a length
greater than a thickness of an outer circumferential sur-
face of the plate portion 41 of the orbiting scroll 40, and
may be inserted into first key recesses 31 a of the fixed
scroll 30.
[0045] The second keys 53 may be fitted into second
key recesses 41 a formed on an outer circumference of
the plate portion 41 of the orbiting scroll 40.
[0046] The first key recess 31 a and the first key 52
are preferably formed so that both side surfaces of the
first key 52 slidably-contact both side surfaces of the first
key recess 31 a. Likewise, the second key recess 41 a
and the second key 53 are preferably formed so that both
side surfaces of the second key 53 slidably-contact both
side surfaces of the second key recess 41 a. In this case,
if the keys 52, 53 contact the key recesses 31 a, 41 a too
closely, frictional resistance is increased between the
keys 52, 53 and the key recess 31 a, 41 a. As a result,
the orbiting scroll 40 may not smoothly perform an orbital
motion. In order to solve such problem, as shown in FIG.
6, a tolerance gap (δ1) may be formed between the key
recess 31a and the key 52, and between the key recess
41 a and the key 53. In this case, the tolerance gap (δ1)
is large enough for the orbiting scroll 40 can perform an
orbital motion as the keys 52, 53 are smoothly slid on the
key recesses 31a, 41 a.
[0047] Each of the fixed wrap 34 and the orbiting wrap
42 may be formed in an involute curve. However, in some
cases, the fixed wrap 34 and the orbiting wrap 42 may
be formed in other curve rather than an involute curve.
Referring to FIG. 4, under an assumption that the center
of the rotation shaft coupling portion 43 is ’O’ and two
contact points are ’P1’ and ’P2’, an angle (α) defined by
two straight lines is smaller than 360°, the straight lines
formed by connecting the center ’O’ of the rotation shaft
coupling portion 43 to the two contact points ’P1’ and
’P2’, respectively. Also, a distance (t) between a normal
vector of the contact point ’P1’ and a normal vector of
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the contact point ’P2 is larger than 0. Under such config-
uration, the scroll compressor can have an increased
compression ratio, because it has a smaller volume than
in a case where the first compression chamber (S1) prior
to discharge has the fixed wrap 34 and the orbiting wrap
42 of an involute curve. The orbiting wrap 42 and the
fixed wrap 34 have a shape that a plurality of arcs having
different diameters and origins are connected. In this
case, the outermost curve may have an approximately
oval shape with a major axis and a minor axis.
[0048] A protruded portion 35, which protrudes toward
the rotation shaft coupling portion 43, may be formed
near an inner end portion of the fixed wrap 34. A contact
portion 35a may be further formed at the protruded por-
tion 35, in a protruding manner from the protruding portion
35. Accordingly, the inner end portion of the fixed wrap
may have a larger thickness than other parts.
[0049] The thickness of the fixed wrap 34 is gradually
decreased, starting from the inner contact point P1 of the
two contact points (P1, P2) defining the first compression
chamber (S1) upon initiating the discharge operation.
More specifically, a first decrease part 35b is formed ad-
jacent to the contact point (P1) and a second decrease
part 35c is connected to the first decrease part 31 b. A
thickness reduction rate at the first decrease part is higher
than that at the second decrease part. After the second
decrease part, the fixed wrap may be increased in thick-
ness within a predetermined interval.
[0050] A recess portion 44, which is engaged with the
protruded portion 35, may be formed at the rotation shaft
coupling portion 43. One side wall of the recess portion
44 may contact the contact portion 35a of the protruded
portion 35, thereby forming the contact point ’P1’ of the
first compression chamber (S1).
[0051] One side wall of the recess portion 44 may in-
clude a first increase part 45a where a thickness is rela-
tively greatly increased, and a second increase part 45b
connected to the first increase part 45a and having a
thickness increased at a relatively low rate. These cor-
respond to the first decrease part 35b and the second
decrease part 35c of the fixed wrap 34. The first increase
part 45a, the first decrease part 35b, the second increase
part 45b and the second decrease part 35c may be ob-
tained by turning a generating curve toward the rotation
shaft coupling portion. Accordingly, the inner contact
point (P1) of the first compression chamber (S1) may be
positioned at the first increase part and the second in-
crease part, and the length of the first compression cham-
ber right before a discharge operation may be shortened
so as to enhance a compression ratio.
[0052] Another side wall of the recess portion 44 may
be formed to have an arc compression surface 46 having
a circular shape and formed by connecting lines to one
another, the lines formed as the orbiting wrap contacts
the end of the fixed wrap 34 while the orbiting scroll 40
performs an orbital motion. A diameter of the arc of the
arc compression surface 46 is determined by the wrap
thickness of the end of the fixed wrap, and an orbiting

radius of the orbiting wrap. If the wrap thickness of the
end of the fixed wrap is increased, the diameter of the
arc is increased. As a result, the thickness of the orbiting
wrap near the arc is increased, and thus durability of the
scroll compressor is enhanced. Further, a compression
path is increased, and thus a compression ratio of the
second compression chamber (S2) is increased.
[0053] An operation of the scroll compressor according
to the present invention is as follows. Once the rotation
shaft 43 rotates as power is supplied to the driving motor
40, the orbiting scroll 60 eccentrically-coupled to the ro-
tation shaft 43 performs an orbital motion along a prede-
termined path. And the compression chamber (P) formed
between the orbiting scroll 60 and the fixed scroll 30
moves to the center of the orbital motion consecutively,
to thus have a decreased volume. In the compression
chamber (P), a refrigerant is sucked, compressed and
discharged consecutively. Such processes are repeat-
edly performed.
[0054] The orbiting scroll 40 performs an orbital motion
while its rotation is prevented by the Oldham ring 50. A
tolerance gap (δ1) of approximately 10∼30 mm is required
between the key recess 41 a of the orbiting scroll 40 and
the key 52, and between the key recess 31 a of the fixed
scroll 30 and the key 53, so that the orbiting scroll 40 and
the Oldham ring 50 can perform a sliding motion with
respect to each other. In this case, the orbiting scroll 40
generates a rotation moment due to the tolerance gap
(δ1). As a result, when the scroll compressor is substan-
tially operated, wrap interference (A) may occur between
the fixed wrap 34 and the orbiting wrap 42 as shown in
FIG. 3.
[0055] In this embodiment, as shown in FIGS. 6 to 9,
an interference prevention portion 46a having a prede-
termined depth in a thickness direction of the orbiting
wrap 42 may be formed at the arc compression surface
46 of the recess portion 44 of the orbiting scroll 40.
[0056] The interference prevention portion 46a may be
formed to have a depth δ2 from an orbiting radius (r)
which is obtained in a state where the fixed wrap 34 and
the orbiting wrap 42 have been aligned to be concentric
with each other.
[0057] For instance, as shown in FIG. 9, a starting point
of a second curved surface (P12 ∼ P13) which forms the
interference prevention portion 46a may be positioned
at a first curved surface (P11 ∼ P12) between a first point
(P11) where arc compression starts and an arbitrary sec-
ond point (P12). And an ending point of the second
curved surface (P12 ∼ P13) which forms the interference
prevention portion 46a may be positioned at a third
curved surface (P13 ∼ P14) between an arbitrary third
point (P13) closer to a discharge opening than the second
point (P12) and a fourth point (P14) where compression
is ended.
[0058] A depth of the interference prevention portion
46a may be equal to or smaller than tolerance gap (δ1).
If the depth of the interference prevention portion 46a is
larger than the tolerance gap (δ1), a gap is generated
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between the fixed wrap 34 and the orbiting wrap 42. This
may cause compression performance to be significantly
lowered.
[0059] Referring to FIG. 6, it is assumed that an rotation
angle (radian) of the rotation shaft 23 is α, tolerance gap
is δ1, a shortest distance between the second key recess
and a center of the rotation shaft coupling portion is L1,
a shortest distance between a center line of the orbiting
wraps and the center of the rotation shaft coupling portion
is L2, a depth (offset amount) of the interference preven-
tion portion is δ2. Under such assumption, δ2 may be
calculated as follows. 

[0060] When the formula 1 is applied to the formula 2,
δ2 = δ13(L2/L1).
[0061] For instance, δ2 = 30323/53 = 13.0mm, in a
case where the tolerance gap (δ1) is 30mm, the shortest
distance (L1) between the second key recess 41 a and
a center of the rotation shaft coupling portion 43 is 53
mm, and the shortest distance (L2) between a center line
of the orbiting wraps and the center of the rotation shaft
coupling portion is 23 mm. Accordingly, an equation of
δ2 =(δ13(L2/L1))65mm may be obtained.
[0062] As shown in FIG. 10, the end of the fixed wrap
34 does not interference with the orbiting wrap 42 at the
arc compression surface 46 of the orbiting wrap 42, but
is inserted into the interference prevention portion 46a.
Accordingly, occurrence of a gap between the fixed wrap
34 and the orbiting wrap 42 can be prevented, and thus
compression efficiency can be enhanced.
[0063] In the aforementioned embodiment, the inter-
ference prevention portion 46a is formed at the arc com-
pression surface 46 of the orbiting scroll 42. However, in
this embodiment, as shown in FIG. 11, the interference
prevention portion 46a may be formed at a starting end
of the fixed wrap 34 of the fixed scroll 30, the fixed wrap
which corresponds to the arc compression surface 46 of
the orbiting scroll 40.
[0064] In this case, an interference prevention portion
32a may be formed to have a predetermined depth in a
thickness direction of the fixed wrap 34, on an outer cir-
cumferential surface of the fixed wrap 34 which contacts
the arc compression surface 46, within a section where
arc compression is performed based on the orbiting scroll
40.
[0065] Like in the aforementioned embodiment, it is
preferable that the depth of the interference prevention
portion 32a is equal to or smaller than the tolerance gap
(δ1) formed between the key recess 41 a of the orbiting
scroll 40 and the key 53 of the Oldham ring 50. The effects
in this embodiment are almost the same as those in the

aforementioned embodiment, and thus detailed expla-
nations thereof will be omitted.
[0066] The foregoing embodiments and advantages
are merely exemplary and are not to be considered as
limiting the present disclosure. The present teachings
can be readily applied to other types of apparatuses. This
description is intended to be illustrative, and not to limit
the scope of the claims. Many alternatives, modifications,
and variations will be apparent to those skilled in the art.
The features, structures, methods, and other character-
istics of the exemplary embodiments described herein
may be combined in various ways to obtain additional
and/or alternative exemplary embodiments.
[0067] As the present features may be embodied in
several forms without departing from the characteristics
thereof, it should also be understood that the above-de-
scribed embodiments are not limited by any of the details
of the foregoing description, unless otherwise specified,
but rather should be considered broadly within its scope
as defined in the appended claims, and therefore all
changes and modifications that fall within the metes and
bounds of the claims, or equivalents of such metes and
bounds are therefore intended to be embraced by the
appended claims.

Claims

1. A scroll compressor, comprising:

a hermetic container (10);
a fixed scroll (30) fixedly-coupled to the hermetic
container (10), and having a fixed wrap (34);
an orbiting scroll (40) having an orbiting wrap
(42) which forms a compression chamber (P) by
being engaged with the fixed wrap (34), having
a rotation shaft coupling portion (43) at a center
portion thereof, having an arc compression sur-
face (46) which forms the compression chamber
(P) around the rotation shaft coupling portion
(43), and configured to perform an orbital motion
with respect to the fixed scroll (30); and
a rotation shaft (23) having an eccentric portion
which is coupled to the orbiting scroll (40) by
passing through the fixed scroll (30), the eccen-
tric portion overlapped with the orbiting wrap
(42) in a radial direction, and
an Oldham ring (50) coupled to the orbiting scroll
(40) and configured to prevent rotation of the
orbiting scroll (40),
characterized in that the fixed wrap (34) or the
orbiting wrap (42) comprises an interference
prevention portion (46a) formed at the fixed wrap
(34) or the orbiting wrap (42) such that an interval
between the fixed wrap (34) and the orbiting
wrap (42) is larger than an orbiting radius (r) of
the orbiting wrap (42), to avoid interference be-
tween the fixed wrap (34) and the orbiting wrap
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(42) caused due to a rotation moment, the rota-
tion moment of the orbiting scroll (42) resulting
from a tolerance gap between the orbiting wrap
(42) and the Oldham ring (50),wherein the inter-
ference prevention portion (46a) is formed such
that a starting point and an ending point thereof
are included in the arc compression surface (46)
on the basis of a contact point between a tangent
line and the arc compression surface (46) when
drawing the tangent line from a center of the
rotation shaft coupling portion (43) toward the
arc compression surface (46), and wherein the
arc compression surface (46) is spaced from a
side wall surface of the fixed wrap (34) by an
orbiting radius, wherein a distance between the
fixed wrap (34) and the orbiting wrap (42) is
equal to the orbiting radius at a first curved sur-
face (P11 ∼ P12) of the arc compression surface
(46) from a first point (P11) where the arc com-
pression surface (46) starts to an arbitrary sec-
ond point (P12),
wherein the distance between the fixed wrap
(34) and the orbiting wrap (42) is longer than the
orbiting radius at a second curved surface (P12
∼ P13) of the arc compression surface (46) from
the second point (P12) to a third point (P13)
where arc compression is performed, wherein
the interference prevention portion (46a) is
formed at the second curved surface (P12 ∼
P13), and
wherein the distance between the fixed wrap
(34) and the orbiting wrap (42) is equal to the
orbiting radius at a third curved surface (P13 ∼
P14) of the arc compression surface from the
third point (P13) to a fourth point (P14) where
the arc compression is ended, and wherein a
curvature of the second curved surface (P12 ∼
P13) is larger than that of the first curved surface
(P11 ∼ P12) or the third curved surface (P13 ∼
P14).

2. The scroll compressor of claim 1, further comprising
an Oldham ring (50) coupled to the orbiting scroll
(40) and configured to prevent rotation of the orbiting
scroll (40), and
wherein a tolerance gap (δ1) is formed between the
orbiting scroll (40) and the Oldham ring (50), and
wherein a maximum depth (δ2) of the interference
prevention portion (46a) is equal to or smaller than
the tolerance gap (δ1).

3. The scroll compressor of claim 2, wherein a plurality
of key recesses (41a) are formed at the orbiting scroll
(40) in a radial direction, such that keys (53) of the
Oldham ring (50) are coupled thereto, and
wherein (δ13(L2/L1))-5 mm ≤ δ2 ≤ (δ13(L2/L1))+5
mm, where L1 is a shortest distance between the key
recess (41 a) and a center of the rotation shaft cou-

pling portion (43), L2 is a shortest distance between
a center line of the orbiting wraps (42) and the center
of the rotation shaft coupling portion (43), δ1 is a
tolerance gap between the Oldham ring (50) and the
key recess (41 a), δ2 is a depth (offset amount) of
the second curved surface.

4. The scroll compressor of one of claims 1 to 3, where-
in a protruded portion (35) is formed on an inner cir-
cumferential surface of an inner end portion of the
fixed wrap (34),
wherein a recess portion (44), which forms a com-
pression chamber by contacting the protruded por-
tion (35), is formed on an outer circumferential sur-
face of the rotation shaft coupling portion (43), and
wherein a thickness of the rotation shaft coupling
portion (43) is increased within a predetermined sec-
tion, toward an opposite direction to a moving direc-
tion of the compression chamber (P) at the recess
portion (44), and
wherein a thickness of the fixed wrap (34) is de-
creased within a predetermined section, toward an
opposite direction to a moving direction of the com-
pression chamber (P) at the protruded portion (35).

5. The scroll compressor of one of claims 1 to 4, where-
in the rotation shaft (23) is coupled to the rotation
shaft coupling portion (43) of the orbiting scroll (40)
by passing through the fixed scroll (30).

Patentansprüche

1. Spiralkompressor, der aufweist:

einen hermetischen Behälter (10);
eine feste Spirale (30), die fest mit dem herme-
tischen Behälter (10) gekoppelt ist und eine fes-
te Hülle (34) hat;
eine umlaufende Spirale (40) mit einer umlau-
fenden Hülle (42), die eine Kompressionskam-
mer (P) bildet, indem sie mit der festen Hülle
(34) in Eingriff gebracht wird, die einen Drehwel-
lenkopplungsabschnitt (43) in ihrem Mittelab-
schnitt hat, eine Bogenkompressionsoberfläche
(46) hat, die die Kompressionskammer (P) um
den Drehwellenkopplungsabschnitt (43) herum
hat und aufgebaut ist, um eine Umlaufbewe-
gung in Bezug auf die feste Spirale (30) durch-
zuführen; und
eine Drehwelle (23), die einen exzentrischen
Abschnitt hat, der mit der umlaufenden Spirale
(40) gekoppelt ist, indem sie durch die feste Spi-
rale (30) geht, wobei der exzentrische Abschnitt
die umlaufende Hülle (42) in einer Radialrich-
tung überlappt, und
einen Oldham-Ring (50), der mit der umlaufen-
den Spirale (40) gekoppelt ist und aufgebaut ist,
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um die Drehung der umlaufenden Spirale (40)
zu verhindern,
dadurch gekennzeichnet, dass die feste Spi-
rale (34) oder die umlaufende Spirale (42) einen
Störungsschutzabschnitt (46a) aufweist, der an
der festen Hülle (34) oder der umlaufenden Hül-
le (42) ausgebildet ist, so dass ein Abstand zwi-
schen der festen Hülle (34) und der umlaufen-
den Hülle (42) größer als ein Umlaufradius (r)
der umlaufenden Hülle (42) ist, um die Störung
zwischen der festen Hülle (34) und der umlau-
fenden Hülle (42) zu vermeiden, die aufgrund
einer Drehbewegung verursacht wird, wobei die
Drehbewegung der umlaufenden Spirale (42)
sich aus einem Toleranzabstand zwischen der
umlaufenden Hülle (42) und dem Oldham-Ring
(50) ergibt, wobei der Störungsschutzabschnitt
(46a) derart ausgebildet ist, dass sein Anfangs-
punkt und sein Endpunkt auf der Basis eines
Kontaktpunkts zwischen einer Tangentenlinie
und der Bogenkompressionsoberfläche (46),
wenn die Tangentenlinie von einer Mitte des
Drehwellenkopplungsabschnitts (43) in Rich-
tung der Bogenkompressionsoberfläche (46)
gezogen wird, in der Bogenkompressionsober-
fläche (46) enthalten sind, und wobei die Bogen-
kompressionsoberfläche (46) von einer Seiten-
wandoberfläche der festen Hülle (34) um einem
Umlaufradius beabstandet ist, wobei ein Ab-
stand zwischen der festen Hülle (34) und der
umlaufenden Hülle (42) gleich dem Umlaufradi-
us einer ersten gekrümmten Oberfläche (P11-
P12) der Bogenkompressionsoberfläche (46)
von einem ersten Punkt (P11), an dem die Bo-
genkompressionsoberfläche (46) zu einem be-
liebigen zweiten Punkt (P12) startet, ist,
wobei der Abstand zwischen der festen Hülle
(34) und der umlaufenden Hülle (42) an einer
zweiten gekrümmten Oberfläche (P12 - P13)
der Bogenkompressionsoberfläche (46) von
dem zweiten Punkt (P12) zu einem dritten Punkt
(P13), wo eine Bogenkompression durchgeführt
wird, länger als der Umlaufradius ist, wobei der
Störungsschutzabschnitt (46a) an der zweiten
gekrümmten Oberfläche (P12 - P13) ausgebil-
det ist, und
wobei der Abstand zwischen der festen Hülle
(34) und der umlaufenden Hülle (42) an einer
dritten gekrümmten Oberfläche (P13 - P14) der
Bogenkompressionsoberfläche von dem dritten
Punkt (P13) zu einem vierten Punkt (P14), wo
die Bogenkompression beendet wird, gleich
dem Umlaufradius ist, und wobei eine Krüm-
mung der zweiten gekrümmten Oberfläche (P12
- P13) größer als die der ersten gekrümmten
Oberfläche (P11 - P12) oder der dritten ge-
krümmten Oberfläche (P13 - P14) ist.

2. Spiralkompressor nach Anspruch 1, der ferner einen
Oldham-Ring (50) aufweist, der mit der umlaufenden
Spirale (40) gekoppelt ist und aufgebaut ist, um die
Drehung der umlaufenden Spirale (40) zu verhin-
dern, und
wobei ein Toleranzabstand (δ1) zwischen der um-
laufenden Spirale (40) und dem Oldham-Ring (50)
ausgebildet ist, und
wobei eine maximale Tiefe (δ2) des Störungsschutz-
abschnitts (46a) kleiner oder gleich dem Toleranz-
abstand (δ1) ist.

3. Kompressor nach Anspruch 2, wobei mehrere Keil-
vertiefungen (41a) an der umlaufenden Spirale (40)
in einer Radialrichtung ausgebildet sind, so dass Kei-
le (53) des Oldham-Rings (50) damit gekoppelt wer-
den, und
wobei (δ13(L2/L1)) - 5 mm ≤ δ2 ≤ (δ13(L2/L1)) + 5
mm, wobei L1 ein kürzester Abstand zwischen der
Keilvertiefung (41a) und einer Mitte des Drehwellen-
kopplungsabschnitts (43) ist, L2 ein kürzester Ab-
stand zwischen einer Mittellinie der umlaufenden
Hüllen (42) und der Mitte des Drehwellenkopplungs-
abschnitts (43) ist, δ1 ein Toleranzabstand zwischen
dem Oldham-Ring (50) und der Keilvertiefung (41a)
ist, δ2 eine Tiefe (Versatzgröße) der zweiten ge-
krümmten Oberfläche ist.

4. Spiralkompressor nach einem der Ansprüche 1 bis
3, wobei ein vorstehender Abschnitt (35) auf einer
Innenumfangsoberfläche eines inneren En-
dabschnitts der festen Hülle (34) ausgebildet ist,
wobei ein vertiefter Abschnitt (44), der durch Berüh-
ren des vorstehenden Abschnitts (35) eine Kom-
pressionskammer bildet, auf einer Außenumfangs-
oberfläche des Drehwellenkopplungsabschnitts (43)
ausgebildet ist, und
wobei eine Dicke des Drehwellenkopplungsab-
schnitts (43) innerhalb eines vorgegebenen Ab-
schnitts an dem vertieften Abschnitt (44) in eine zu
einer Bewegungsrichtung der Kompressionskam-
mer (P) entgegengesetzte Richtung vergrößert ist,
und
wobei eine Dicke der festen Hülle (34) innerhalb ei-
nes vorgegebenen Abschnitts an dem vorstehenden
Abschnitt (35) in Richtung einer zu einer Bewe-
gungsrichtung der Kompressionskammer (P) entge-
gengesetzten Richtung verringert ist.

5. Spiralkompressor nach einem der Ansprüche 1 bis
4, wobei die Drehwelle (23) durch die feste Spirale
(30) mit dem Drehwellenkopplungsabschnitt (43) der
umlaufenden Spirale (40) gekoppelt ist.

Revendications

1. Compresseur à volutes, comprenant :
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un contenant hermétique (10) ;
une volute fixe (30) accouplée de façon fixe au
contenant hermétique (10), et possédant une
spire fixe (34) ;
une volute orbitale (40) possédant une spire or-
bitale (42) qui forme une chambre de compres-
sion (P) en étant en prise avec la spire fixe (34),
possédant une portion d’accouplement d’arbre
de rotation (43) à une portion centrale de celle-
ci, possédant une surface de compression ar-
quée (46) qui forme la chambre de compression
(P) autour de la portion d’accouplement d’arbre
de rotation (43), et configurée pour réaliser un
mouvement orbital par rapport à la volute fixe
(30) ; et
un arbre de rotation (23) possédant une portion
excentrique qui est accouplée à la volute orbitale
(40) en passant à travers la volute fixe (30), la
portion excentrique chevauchant la spire orbita-
le (42) dans une direction radiale, et
une bague d’Oldham (50) accouplée à la volute
orbitale (40) et configurée pour empêcher la ro-
tation de la volute orbitale (40),
caractérisé en ce que la spire fixe (34) ou la
spire orbitale (42) comprend une portion de pré-
vention d’interférence (46a) formée sur la spire
fixe (34) ou la spire orbitale (42) de telle sorte
qu’un intervalle entre la spire fixe (34) et la spire
orbitale (42) soit supérieur à un rayon orbital (r)
de la spire orbitale (42), pour éviter l’interférence
entre la spire fixe (34) et la spire orbitale (42)
causée en raison d’un moment de rotation, le
moment de rotation de la volute orbitale (42) ré-
sultant d’un espace de tolérance entre la spire
orbitale (42) et la bague d’Oldham (50), dans
lequel la portion de prévention d’interférence
(46a) est formée de telle sorte qu’un point de
début et un point de fin de celle-ci soient inclus
dans la surface de compression arquée (46) en
fonction d’un point de contact entre une ligne
tangente et la surface de compression arquée
(46) lorsque l’on dessine la ligne tangente à par-
tir d’un centre de la portion d’accouplement d’ar-
bre de rotation (43) vers la surface de compres-
sion arquée (46), et dans lequel la surface de
compression arquée (46) est espacée d’une
surface de paroi latérale de la spire fixe (34) par
un rayon orbital, dans lequel une distance entre
la spire fixe (34) et la spire orbitale (42) est égale
au rayon orbital au niveau d’une première sur-
face courbée (P11 - P12) de la surface de com-
pression arquée (46) d’un premier point (P11)
où la surface de compression arquée (46) com-
mence à un deuxième point arbitraire (P12),
dans lequel la distance entre la spire fixe (34)
et la spire orbitale (42) est plus longue que le
rayon orbital au niveau d’une deuxième surface
courbée (P12 - P13) de la surface de compres-

sion arquée (46) du deuxième point (P12) à un
troisième point (P13) où une compression ar-
quée est réalisée, dans lequel la portion de pré-
vention d’interférence (46a) est formée au ni-
veau de la deuxième surface courbée (P12 -
P13), et
dans lequel la distance entre la spire fixe (34)
et la spire orbitale (42) est égale au rayon orbital
au niveau d’une troisième surface courbée (P13
- P14) de la surface de compression arquée du
troisième point (P13) à un quatrième point (P14)
où la compression arquée est terminée, et dans
lequel une courbure de la deuxième surface
courbée (P12 - P 13) est supérieure à celle de
la première surface courbée (P11 - P12) ou de
la troisième surface courbée (P13 - P14).

2. Compresseur à volutes selon la revendication 1,
comprenant en outre une bague d’Oldham (50) ac-
couplée à la volute orbitale (40) et configurée pour
empêcher la rotation de la volute orbitale (40), et
dans lequel un espace de tolérance (δ1) est formé
entre la volute orbitale (40) et la bague d’Oldham
(50), et
dans lequel une profondeur maximum (δ2) de la por-
tion de prévention d’interférence (46a) est égale ou
inférieure à l’espace de tolérance (δ1).

3. Compresseur à volutes selon la revendication 2,
dans lequel une pluralité d’évidements à clavette
(41a) sont formés sur la volute orbitale (40) dans une
direction radiale, de telle sorte que des clavettes (53)
de la bague d’Oldham (50) soient accouplées à
ceux-ci, et
dans lequel (δ13(L2/L1))-5 mm ≤ δ2 ≤
(δ13(L2/L1))+5 mm, où L1 est une distance la plus
courte entre l’évidement à clavette (41a) et un centre
de la portion d’accouplement d’arbre de rotation (43),
L2 est une distance la plus courte entre une ligne
centrale des spires orbitales (42) et le centre de la
portion d’accouplement d’arbre de rotation (43), δ1
est un espace de tolérance entre la bague d’Oldham
(50)
et l’évidement à clavette (41a), δ2 est une profondeur
(quantité de décalage) de la deuxième surface cour-
bée.

4. Compresseur à volutes selon l’une des revendica-
tions 1 à 3, dans lequel une portion en saillie (35)
est formée sur une surface circonférentielle intérieu-
re d’une portion d’extrémité intérieure de la spire fixe
(34),
dans lequel une portion à évidement (44), qui forme
une chambre de compression en entrant en contact
avec la portion en saillie (35), est formée sur une
surface circonférentielle extérieure de la portion
d’accouplement d’arbre de rotation (43), et dans le-
quel une épaisseur de la portion d’accouplement
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d’arbre de rotation (43) est augmentée à l’intérieur
d’une section prédéterminée, vers une direction op-
posée à une direction de déplacement de la chambre
de compression (P) au niveau de la portion à évide-
ment (44), et
dans lequel une épaisseur de la spire fixe (34) est
réduite à l’intérieur d’une section prédéterminée,
vers une direction opposée à une direction de mou-
vement de la chambre de compression (P) au niveau
de la portion en saillie (35).

5. Compresseur à volutes selon l’une des revendica-
tions 1 à 4, dans lequel l’arbre de rotation (23) est
accouplé à la portion d’accouplement d’arbre de ro-
tation (43) de la volute orbitale (40) en passant à
travers la volute fixe (30).
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