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(54) LINEAR COMPRESSOR AND REFRIGERATOR INCLUDING A LINEAR COMPRESSOR

(57) A linear compressor and a refrigerator including
a linear compressor is provided. The linear compressor
may include a shell including a suction inlet, a cylinder
provided in the shell to define a compression space for
a refrigerant, a piston reciprocated in an axial direction
within the cylinder, a discharge valve provided at one
side of the cylinder to selectively discharge the refrigerant
compressed in the compression space, at least one noz-
zle disposed in the cylinder to introduce at least a portion

of the refrigerant discharged through the discharge valve
into the cylinder, and at least one filter provided in the
shell. The at least one filter may be disposed in a refrig-
erant passage defined from the suction inlet to the at
least one nozzle via the discharge valve. Foreign sub-
stances or oil contained in the refrigerant introduced into
the at least one nozzle may be filtered while passing
through the at least one filter.
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Description

BACKGROUND

1. Field

[0001] A linear compressor and a refrigerator including
a linear compressor are disclosed herein.

2. Background

[0002] In general, compressors are machines that re-
ceive power from a power generation device, such as an
electric motor or turbine, to compress air, a refrigerant,
or various working gases, thereby increasing in pressure.
Compressors are being widely used in home appliances,
such as refrigerators or air conditioners, or industrial
fields.
[0003] Compressors may be largely classified into re-
ciprocating compressors, in which a compression space
into and from which a working gas is suctioned and dis-
charged, is defined between a piston and a cylinder to
allow the piston to be linearly reciprocated in the cylinder,
thereby compressing the working gas; rotary compres-
sors, in which a compression space into and from which
a working gas is suctioned or discharged, is defined be-
tween a roller that eccentrically rotates and a cylinder to
allow the roller to eccentrically rotate along an inner wall
of the cylinder, thereby compressing the working gas;
and scroll compressors, in which a compression space
into and from which a working gas is suctioned and dis-
charged, is defined between an orbiting scroll and a fixed
scroll to compress the working gas while the orbiting
scroll rotates along the fixed scroll. In recent years, a
linear compressor, which is directly connected to a drive
motor and in which a piston is linearly reciprocated, to
improve compression efficiency without mechanical loss
due to movement conversion and having a simple struc-
ture, is being widely developed. The linear compressor
may suction and compress a working gas, such as a re-
frigerant, while the piston is linearly reciprocated in a
sealed shell by a linear motor and then discharge the
working gas.
[0004] The linear motor is configured to allow a per-
manent magnet to be disposed between an inner stator
and an outer stator. The permanent magnet may be lin-
early reciprocated by an electromagnetic force between
the permanent magnet and the inner (or outer) stator.
Also, as the permanent magnet operates in a state in
which the permanent magnet is connected to the piston,
the refrigerant may suctioned and compressed while the
piston is linearly reciprocated within the cylinder, and
then, may be discharged.
[0005] The present Applicant has filed for a patent
(hereinafter, referred to as a "prior art document") and
then registered the patent with respect to the linear com-
pressor, as Korean Patent No. 10-1307688, filed in Korea
on September 5, 2013, and entitled "linear compressor",

which is hereby incorporated by reference. The linear
compressor according to the prior art document includes
a shell to accommodate a plurality of components. A ver-
tical height of the shell may be somewhat high, as illus-
trated in the prior art document. An oil supply assembly
to supply oil between a cylinder and a piston may be
disposed within the shell. When the linear compressor is
provided in a refrigerator, the linear compressor may be
disposed in a machine room provided at a rear side of
the refrigerator.
[0006] In recent years, a major concern of customers
is increasing an inner storage space of the refrigerator.
To increase the inner storage space of the refrigerator,
it may be necessary to reduce a volume of the machine
room. To reduce the volume of the machine room, it may
be important to reduce a size of the linear compressor.
[0007] However, as the linear compressor disclosed in
the prior art document has a relatively large volume, the
linear compressor in the prior art document is not appli-
cable to a refrigerator, for which an increase in the inner
storage space is sought. To reduce the size of the linear
compressor, it may be necessary to reduce a size of a
main component of the compressor. In this case, the
compressor may deteriorate in performance.
[0008] To compensate for the deteriorated perform-
ance of the compressor, it may be necessary to increase
a drive frequency. However, the more the drive frequency
of the compressor is increased, the more a friction force
due to oil circulating in the compressor is increased, de-
teriorating performance of the compressor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Embodiments will be described in detail with ref-
erence to the following drawings in which like reference
numerals refer to like elements, and wherein:

Fig. 1 is a schematic diagram of a refrigerator ac-
cording to an embodiment;
Fig. 2 is a cross-sectional view of a dryer of the re-
frigerator of Fig. 1;
Fig. 3 is a cross-sectional view of a linear compressor
of the refrigerator of Fig. 1;
Fig. 4 is a cross-sectional view of a suction muffler
of the linear compressor of Fig. 3;
Fig. 5 is a view illustrating a state in which a first filter
is coupled to the suction muffler of Fig. 4;
Fig. 6 is a partial cross-sectional view illustrating a
position of a second filter according to an embodi-
ment;
Fig. 7 is an exploded perspective view of a cylinder
and a frame of the linear compressor of Fig. 3;
Fig. 8 is an exploded perspective of the frame of Fig.
7;
Fig. 9 is a cross-sectional view illustrating a state in
which the cylinder and a piston are coupled to each
other according to an embodiment;
Fig. 10 is a view of the cylinder according to an em-
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bodiment;
Fig. 11 is an enlarged cross-sectional view of portion
A of Fig. 9;
Fig. 12 is a cross-sectional view illustrating a refrig-
erant flow in the linear compressor of Fig. 3; and
Fig. 13 is a cross-sectional view illustrating a position
of a second filter according to another embodiment.

DETAILED DESCRIPTION

[0010] Hereinafter, embodiments will be described
with reference to the accompanying drawings. Embodi-
ments may, however, be embodied in many different
forms and should not be construed as being limited to
the embodiments set forth herein; rather, alternate em-
bodiments falling within the spirit and scope will fully con-
vey the concept to those skilled in the art.
[0011] Fig. 1 is a schematic diagram of a refrigerator
according to an embodiment. Referring to Fig. 1, a re-
frigerator 10 according to an embodiment may include a
plurality of devices to drive a refrigeration cycle.
[0012] In detail, the refrigerator 10 may include a com-
pressor 100 to compress a refrigerant, a condenser 20
to condense the refrigerant compressed in the compres-
sor 100, a dryer 200 to remove moisture, foreign sub-
stances, or oil from the refrigerant condensed in the con-
denser 20, an expansion device 30 to decompress the
refrigerant having passed through the dryer 200, and an
evaporator 40 to evaporate the refrigerant decom-
pressed in the expansion device 30. The refrigerator 10
may further include a condensation fan 25 to blow air
toward the condenser 20, and an evaporation fan 45 to
blow air toward the evaporator 40.
[0013] The compressor 100 may be a linear compres-
sor in which a piston may be directly connected to a motor
to compress the refrigerant while the piston is linearly
reciprocated within a cylinder. The expansion device 30
may include a capillary tube having a relatively small di-
ameter.
[0014] A liquid refrigerant condensed in the condenser
20 may be introduced into the dryer 200. A gaseous re-
frigerant may be partially contained in the liquid refriger-
ant. A filter to filter the liquid refrigerant introduced into
the dryer 200 may be provided in the dryer 200. Herein-
after, components of the dryer 200 will be described with
reference to the accompanying drawings.
[0015] Fig. 2 is a cross-sectional view of a dryer of the
refrigerator of Fig. 1. Referring to Fig. 2, the dryer 200
according to an embodiment may include a dryer body
210 to define a flow space for the refrigerant, a refrigerant
inflow 211 disposed on or at one or a first side of the
dryer body 210 to guide introduction of the refrigerant,
and a refrigerant discharge 215 disposed on or at the
other or a second side of the dryer body 210 to guide
discharge of the refrigerant. For example, the dryer body
210 may have a long cylindrical shape.
[0016] Dryer filters 220, 230, and 240 may be provided
in the dryer body 210. In detail, the dryer filters 220, 230,

and 240 may include a first dryer filter 220 disposed ad-
jacent to the refrigerant inflow 211, a third dryer filter 240
spaced apart from the first dryer filter 220 and disposed
adjacent to the refrigerant discharge 215, and a second
dryer filter 230 disposed between the first dryer filter 220
and the third dryer filter 240.
[0017] The first dryer filter 220 may be disposed adja-
cent to an inside of the refrigerant inflow 211, that is,
disposed at a position closer to the refrigerant inflow 211
than the refrigerant discharge 215.
[0018] The first dryer filter 220 may have an approxi-
mately hemispherical shape. An outer circumferential
surface of the first dryer filter 220 may be coupled to an
inner circumferential surface of the dryer body 210. A
plurality of through holes 221 to guide flow of the refrig-
erant may be defined in the first dryer filer 220. A foreign
substance having a relatively large volume may be fil-
tered by the first dryer filter 220.
[0019] The second dryer filter 230 may include a plu-
rality of adsorbents 231. Each of the adsorbents 231 may
be a grain having a predetermined size. The adsorbent
231 may be a molecular sieve and have a predetermined
size of about 5 mm to about 10 mm.
[0020] A plurality of holes may be defined in the ad-
sorbent 231. Each of the plurality of holes may have a
size similar to a size of oil (about 10A). The hole may
have a size greater than a size (about 2.8Å to about 3.2A)
of the moisture and (about 4.0Å in case of R134a, and
about 4.3Å in the case of R600a) of the refrigerant. The
term "oil" may refer to a working oil or cutting oil injected
when components of the refrigeration cycle are manu-
factured or processed.
[0021] The refrigerant and moisture passing through
the first dryer filter 220 may be easily discharged even
though the refrigerant and moisture are easily introduced
into the plurality of holes while passing through the ad-
sorbents 231. Thus, the refrigerant and moisture may not
be easily adsorbed onto the adsorbents 231. However,
if the oil is introduced into the plurality of holes, the oil
may not be easily discharged, and thus, may be main-
tained in a state in which the oil is adsorbed onto the
adsorbents 231.
[0022] For example, the adsorbent 231 may include a
BASF 13X molecular sieve. A hole defined in the BASF
13X molecular sieve may have a size of about 10Å (1
nm), and the BASF 13X molecular sieve may be ex-
pressed as a chemical formula: Na2O · Al2O3 · mSiO2
· nH20 (m ≤ 2.35).
[0023] The oil contained in the refrigerant may be ad-
sorbed into the plurality of adsorbents 231 while passing
through the second dryer filter 230. Alternatively, the sec-
ond dryer filter 230 may include an oil adsorbent paper
or an adsorbent having a felt, instead of the plurality of
adsorbents each having a grain shape.
[0024] The third dryer filter 240 may include a coupling
portion 241 coupled to the inner circumferential surface
of the dryer body 210, and a mesh 242 that extends from
the coupling portion 241 toward the refrigerant discharge
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215. The third dryer filer 240 may be a mesh filter. A
foreign substance having a fine size contained in the re-
frigerant may be filtered by the mesh 242.
[0025] Each of the first dryer filter 220 and the third
dryer filter 240 may serve as a support to locate the plu-
rality of adsorbents 231 within the dryer body 210. That
is, discharge of the plurality of adsorbents 231 from the
dryer 200 may be restricted by the first and third dryer
filters 220 and 240.
[0026] As described above, the filters may be provided
in the dryer 200 to remove foreign substances or oil con-
tained in the refrigerant, thereby improving reliability of
the refrigerant that acts as a gas bearing.
[0027] Fig. 3 is a cross-sectional view of a linear com-
pressor of the refrigerant in Fig. 1. Referring to Fig. 3,
the linear compressor 100 according to an embodiment
may include a shell 101 having an approximately cylin-
drical shape, a first cover 102 coupled to a first side of
the shell 101, and a second cover 103 coupled to a sec-
ond side of the shell 101. For example, the linear com-
pressor 100 may be laid out in a horizontal direction. The
first cover 102 may be coupled to a right or first lateral
side of the shell 101, and the second cover 103 may be
coupled to a left or second lateral side of the shell 101
with reference to Fig. 3. Each of the first and second
covers 102 and 103 may be understood as one compo-
nent of the shell 101.
[0028] The linear compressor 100 may further include
a cylinder 120 provided in the shell 101, a piston 130
linearly reciprocated within the cylinder 120, and a motor
assembly that serves as a linear motor to apply a drive
force to the piston 130. When the motor assembly 140
operates, the piston 130 may be linearly reciprocated at
a high rate. The linear compressor 100 according to this
embodiment may have a drive frequency of about 100
Hz, for example.
[0029] The linear compressor 100 may include a suc-
tion inlet 104, through which the refrigerant may be in-
troduced, and a discharge outlet 105, through which the
refrigerant compressed in the cylinder 120 may be dis-
charged. The suction inlet 104 may be coupled to the
first cover 102, and the discharge outlet 105 may be cou-
pled to the second cover 103.
[0030] The refrigerant in suctioned through the suction
inlet 104 may flow into the piston 130 via a suction muffler
150. Thus, while the refrigerant passes through the suc-
tion muffler 150, noise may be reduced. The suction muf-
fler 150 may include a first muffler 151 coupled to a sec-
ond muffler 153. At least a portion of the suction muffler
150 may be disposed within the piston 130.
[0031] The piston 130 may include a piston body 131
having an approximately cylindrical shape, and a piston
flange 132 that extends from the piston body 131 in a
radial direction. The piston body 131 may be reciprocated
within the cylinder 120, and the piston flange 132 may
be reciprocated outside of the cylinder 120.
[0032] The piston 130 may be formed of an aluminum
material, such as aluminum or an aluminum alloy, which

is a nonmagnetic material. As the piston 130 may be
formed of the aluminum material, a magnetic flux gener-
ated in the motor assembly 140 may not be transmitted
into the piston 130, and thus, may be prevented from
leaking outside of the piston 130. The piston 130 may be
manufactured by a forging process, for example.
[0033] The cylinder 120 may be formed of an aluminum
material, such as aluminum or an aluminum alloy, which
is a nonmagnetic material. The cylinder 120 and the pis-
ton 130 may have a same material composition, that is,
a same kind of material and composition.
[0034] As the piston cylinder 120 may be formed of the
aluminum material, a magnetic flux generated in the mo-
tor assembly 200 may not be transmitted into the cylinder
120, and thus, may be prevented from leaking outside of
the cylinder 120. The cylinder 120 may be manufactured
by an extruding rod processing process, for example.
[0035] Also, as the piston 130 may be formed of the
same material as the cylinder 120, the piston 130 may
have a same thermal expansion coefficient as the cylin-
der 120. When the linear compressor 100 operates, a
high-temperature (a temperature of about 100 °C) envi-
ronment may be created within the shell 100. Thus, as
the piston 130 and the cylinder 120 may have the same
thermal expansion coefficient, the piston 130 and the cyl-
inder 120 may be thermally deformed by a same degree.
As a result, the piston 130 and the cylinder 120 may be
thermally deformed with sizes and in directions different
from each other to prevent the piston 130 from interfering
with the cylinder 120 while the piston 130 moves.
[0036] The cylinder 120 may be configured to accom-
modate at least a portion of the suction muffler 150 and
at least a portion of the piston 130. The cylinder 120 may
have a compression space P, in which the refrigerant
may be compressed by the piston 130. A suction hole
133, through which the refrigerant may be introduced into
the compression space P, may be defined in or at a front
portion of the piston 130, and a suction valve 135 to se-
lectively open the suction hole 133 may be disposed on
or at a front side of the suction hole 133. A coupling hole,
to which a predetermined coupling member may be cou-
pled, may be defined in an approximately central portion
of the suction valve 135.
[0037] A discharge cover 160 that defines a discharge
space or discharge passage for the refrigerant dis-
charged from the compression space P, and a discharge
valve assembly 161, 162, and 163 coupled to the dis-
charge cover 160 to selectively discharge the refrigerant
compressed in the compression space P may be provid-
ed at a front side of the compression space P. The dis-
charge valve assembly 161, 162, and 163 may include
a discharge valve 161 to introduce the refrigerant into
the discharge space of the discharge cover 160 when a
pressure within the compression space P is above a pre-
determined discharge pressure, a valve spring 162 dis-
posed between the discharge valve 161 and the dis-
charge cover 160 to apply an elastic force in an axial
direction, and a stopper 163 to restrict deformation of the
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valve spring 162.
[0038] The term "compression space P" may be refer
to a space defined between the suction valve 135 and
the discharge valve 161. The term "axial direction" may
refer a direction in which the piston 130 may be recipro-
cated, that is, a transverse direction in Fig. 3. Also, in the
axial direction, a direction from the suction inlet 104 to-
ward the discharge outlet 105, that is, a direction in which
the refrigerant flows, may be referred to as a "frontward
direction", and a direction opposite to the frontward di-
rection may be referred to as a "rearward direction". On
the other hand, the term "radial direction" may refer to a
direction perpendicular to the direction in which the piston
130 is reciprocated, that is, a vertical direction in Fig. 3.
[0039] The stopper 163 may be seated on the dis-
charge cover 160, and the valve spring 162 may be seat-
ed at a rear side of the stopper 163. The discharge valve
161 may be coupled to the valve spring 162, and a rear
portion or rear surface of the discharge valve 161 may
be supported by a front surface of the cylinder 120. The
valve spring 162 may include a plate spring, for example.
[0040] The suction valve 135 may be disposed on or
at a first side of the compression space P, and the dis-
charge valve 161 maybe disposed on or at a second side
of the compression space P, that is, a side opposite of
the suction valve 135.
[0041] While the piston 130 is linearly reciprocated
within the cylinder 120, when the pressure of the com-
pression space P is below the predetermined discharge
pressure and a predetermined suction pressure, the suc-
tion valve 135 may be opened to suction the refrigerant
into the compression space P. On the other hand, when
the pressure of the compression space P is above the
predetermined suction pressure, the refrigerant may be
compressed in the compression space P in a state in
which the suction valve 135 is closed.
[0042] When the pressure of the compression space
P is above the predetermined discharge pressure, the
valve spring 162 may be deformed to open the discharge
valve 161. The refrigerant may be discharged from the
compression space P into the discharge space of the
discharge cover 160.
[0043] The refrigerant flowing into the discharge space
of the discharge cover 160 may be introduced into a loop
pipe 165. The loop pipe 165 may be coupled to the dis-
charge cover 160 to extend to the discharge outlet 105,
thereby guiding the compressed refrigerant in the dis-
charge space into the discharge outlet 105. For example,
the loop pipe 165 may have a shape which is wound in
a predetermined direction and extends in a rounded
shape. The loop pipe 165 may be coupled to the dis-
charge outlet 105.
[0044] The linear compressor 100 may further include
a frame 110. The frame 110 may fix the cylinder 120 and
be coupled to the cylinder 120 by a separate coupling
member, for example. The frame 110 may be disposed
to surround the cylinder 120. That is, the cylinder 120
may be accommodated within the frame 110. The dis-

charge cover 172 may be coupled to a front surface of
the frame 110.
[0045] At least a portion of the high-pressure gaseous
refrigerant discharged through the open discharge valve
161 may flow toward an outer circumferential surface of
the cylinder 120 through a space formed at a portion at
which the cylinder 120 and the frame 110 are coupled to
each other. The refrigerant may be introduced into the
cylinder 120 through one or more gas inflow (see refer-
ence numeral 122 of Fig. 7) and one or more nozzle (see
reference numeral 123 of Fig. 11), which may be defined
in the cylinder 120. The introduced refrigerant may flow
into a space defined between the piston 130 and the cyl-
inder 120 to allow an outer circumferential surface of the
piston 130 to be spaced apart from an inner circumfer-
ential surface of the cylinder 120. Thus, the introduced
refrigerant may serve as a "gas bearing" that reduces
friction between the piston 130 and the cylinder 120 while
the piston 130 is reciprocated.
[0046] The motor assembly 140 may include outer sta-
tors 141, 143, and 145 fixed to the frame 110 and dis-
posed to surround the cylinder 120, an inner stator 148
disposed to be spaced inward from the outer stators 141,
143, and 145, and a permanent magnet 146 disposed in
a space between the outer stators 141, 143, and 145 and
the inner stator 148. The permanent magnet 146 may be
linearly reciprocated by a mutual electromagnetic force
between the outer stators 141, 143, and 145 and the
inner stator 148. Also, the permanent magnet 146 may
be a single magnet having one polarity, or a plurality of
magnets having three polarities.
[0047] The permanent magnet 146 may be coupled to
the piston 130 by a connection member 138. In detail,
the connection member 138 may be coupled to the piston
flange 132 and be bent to extend toward the permanent
magnet 146. As the permanent magnet 146 is recipro-
cated, the piston 130 may be reciprocated together with
the permanent magnet 146 in the axial direction.
[0048] The motor assembly 140 may further include a
fixing member 147 to fix the permanent magnet 146 to
the connection member 138. The fixing member 147 may
be formed of a composition in which glass fiber or carbon
fiber is mixed with a resin. The fixing member 147 may
surround an outside of the permanent magnet 146 to
firmly maintain a coupled state between the permanent
magnet 146 and the connection member 138.
[0049] The outer stators 141, 143, and 145 may include
coil winding bodies 143 and 145, and a stator core 141.
The coil winding bodies 143 and 145 may include a bob-
bin 143, and a coil 145 wound in a circumferential direc-
tion of the bobbin 145. The coil 145 may have a polygonal
cross-section, for example, a hexagonal cross-section.
The stator core 141 may be manufactured by stacking a
plurality of laminations in the circumferential direction and
be disposed to surround the coil winding bodies 143 and
145.
[0050] A stator cover 149 may be disposed on or at
one side of the outer stators 141, 143, and 145. A first
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side of the outer stators 141, 143, and 145 may be sup-
ported by the frame 110, and a second side of the outer
stators 141, 143, and 145 may be supported by the stator
cover 149. The inner stator 148 may be fixed to a circum-
ference of the frame 110. In the inner stator 148, a plu-
rality of laminations may be stacked in the circumferential
direction outside of the cylinder 120.
[0051] The linear compressor 100 may further include
a support 137 to support the piston 130, and a back cover
170 spring-coupled to the support 137. The support 137
may be coupled to the piston flange 132 and the connec-
tion member 138 by a predetermined coupling member,
for example.
[0052] A suction guide 155 may be coupled to a front
portion of the back cover 170. The suction guide 155 may
guide the refrigerant suctioned in through the suction inlet
104 to introduce the refrigerant into the suction muffler
150.
[0053] The linear compressor 100 may further include
a plurality of springs 176 which are adjustable in natural
frequency to allow the piston 130 to perform a resonant
motion. The plurality of springs 176 may include a first
spring supported between the support 137 and the stator
cover 149, and a second spring supported between the
support 137 and the back cover 170.
[0054] The linear compressor 100 may additionally fur-
ther include plate springs 172 and 174, respectively, dis-
posed on both sides of the shell 101 to allow inner com-
ponents of the compressor 100 to be supported by the
shell 101. The plate springs 172 and 174 may include a
first plate spring 172 coupled to the first cover 102, and
a second plate spring 174 coupled to the second cover
103. For example, the first plate spring 172 may be fitted
into a portion at which the shell 101 and the first cover
102 are coupled to each other, and the second plate
spring 174 may be fitted into a portion at which the shell
101 and the second cover 103 are coupled to each other.
[0055] Fig. 4 is a cross-sectional view of a suction muf-
fler of the linear compressor of Fig. 1. Fig. 5 is a view
illustrating a state in which a first filter is coupled to the
suction muffler of Fig. 4.
[0056] Referring to Figs. 4 and 5, the suction muffler
150 according to this embodiment may include the first
muffler 151, the second muffler 153 coupled to the first
muffler 151, and a first filter 310 supported by the first
and second mufflers 151 and 153. A flow space, in which
the refrigerant may flow, may be defined in each of the
first and second mufflers 151 and 153. The first muffler
151 may extend from an inside of the suction inlet 104
in a direction of the discharge outlet 105, and at least a
portion of the first muffler 151 may extend inside of the
suction guide 155. The second muffler 153 may extend
from the first muffler 151 inside of the piston body 131.
[0057] The first filter 310 may be disposed in the flow
space to filter foreign substances. The first filter 310 may
be formed of a material having a magnetic property. Thus,
foreign substances contained in the refrigerant, in par-
ticular, metallic substances, may be easily filtered.

[0058] For example, the first filter 310 may be formed
of stainless steel, and thus, may have a magnetic prop-
erty to prevent the first filter 310 from rusting. Alterna-
tively, the first filter 310 may be coated with a magnetic
material, or a magnet may be attached to a surface of
the first filter 310.
[0059] The first filter 310 may be provided as a mesh-
type structure having a plurality of filter holes and have
an approximately circular plate shape. Each of the filter
holes may have a diameter or width less than a prede-
termined diameter or width, that is, a predetermined size.
For example, the predetermined size may be about 25
mm.
[0060] The first muffler 151 and the second muffler 153
may be assembled with each other using a press-fit man-
ner, for example. The first filter 310 may be fitted into a
portion into which the first and second mufflers 151 and
153 are press-fitted and then be assembled. In detail, a
groove 151a, to which at least a portion of the second
muffler 153 may be coupled, may be defined in the first
muffler 151. The second muffler 153 may include a pro-
trusion 153a inserted into the groove 151 a of the first
muffler 151.
[0061] The first filter 310 may be supported by the first
and second mufflers 151 and 153 in a state in which both
sides of the first filter 310 are disposed between the
groove 151a and the protrusion 153a. In the state in which
the first filter 310 is disposed between the first and second
mufflers 151 and 153, when the first and second mufflers
151 and 153 move in a direction that approach each other
and then are press-fitted, both sides of the first filter 310
may be inserted and fixed between the groove 151 a and
the protrusion 153a.
[0062] As described above, as the first filter 310 may
be provided on the suction muffler 150, a foreign sub-
stance having a size greater than a predetermined size
of the refrigerant suctioned in through the suction inlet
104 may be filtered by the first filter 310. Thus, the first
filter 310 may filter the foreign substance from the refrig-
erant acting as the gas bearing between the piston 130
and the cylinder 120 to prevent the foreign substance
from being introduced into the cylinder 120. Also, as the
first filter 310 is firmly fixed to the portion at which the
first and second mufflers 151 and 153 are coupled or
press-fitted, separation of the first filter 310 from the suc-
tion muffler 150 may be prevented.
[0063] In this embodiment, although the groove 151 a
is defined in the first muffler 151, and the protrusion 153a
is disposed on the second muffler 153, embodiments are
not limited thereto. For example, the protrusion 153a may
be disposed on the first muffler 151, and the groove 151a
may be defined in the second muffler 153.
[0064] Fig. 6 is a partial cross-sectional view illustrating
a position of a second filter according to an embodiment.
Fig. 7 is an exploded perspective view of a cylinder and
a frame of the linear compressor of Fig. 3. Fig. 8 is an
exploded perspective of the frame of Fig. 7.
[0065] Referring to Figs. 6 to 8, the linear compressor
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100 according to an embodiment may include a second
filter 320 disposed between the frame 110 and the cyl-
inder 120 to filter a high-pressure gas refrigerant dis-
charged through the discharge valve 161. The second
filter 320 may be disposed on or at a portion of a coupled
surface at which the frame 110 and the cylinder 120 are
coupled to each other.
[0066] In detail, the cylinder 120 may include a cylinder
body 121 having an approximately cylindrical shape, and
a cylinder flange 125 that extends from the cylinder body
121 in a radial direction. The cylinder body 121 may in-
clude at least one gas inflow 122, through which the dis-
charged gas refrigerant may be introduced. The gas in-
flow 122 may be formed in a circular shape along a cir-
cumferential surface of the cylinder body 121.
[0067] The at least one gas inflow 122 may include a
plurality of gas inflows 122. The plurality of gas inflows
122 may include gas inflows (see reference numerals
122a and 122b of Fig. 10) disposed on a first side with
respect to a center or central portion 121c of the cylinder
body 121 in an axial direction, and a gas inflow (see ref-
erence numeral 122c of Fig. 10) disposed on a second
side with respect to the center or central portion 121c of
the cylinder body 121 in the axial direction.
[0068] One or more coupling portion 126 coupled to
the frame 110 may be disposed on the cylinder flange
125. Each coupling portion 126 may protrude outward
from an outer circumferential surface of the cylinder
flange 125, and be coupled to a cylinder coupling hole
118 of the frame 110 by a predetermined coupling mem-
ber, for example.
[0069] The cylinder flange 125 may have a seat sur-
face 127 seated on the frame 110. The seat surface 127
may be a rear surface of the cylinder flange 125 that
extends from the cylinder body 121 in a radial direction.
[0070] The frame 110 may include a frame body 111
that surrounds the cylinder body 121, and a cover cou-
pling portion 115 that extends in a radial direction of the
frame body and is coupled to the discharge cover 160.
[0071] The cover coupling portion 115 may have a plu-
rality of cover coupling holes 116, in which the coupling
member coupled to the discharge cover 160 may be in-
serted, and a plurality of the cylinder coupling holes 118,
in which the coupling member coupled to the cylinder
flange 125 may be inserted. The plurality of cylinder cou-
pling holes 118 may be defined at positions recessed
somewhat from the cover coupling portion 115.
[0072] The frame 110 may have a recess 117 recessed
backward from the cover coupling portion 115 to allow
the cylinder flange 125 to be inserted therein. That is, the
recess 117 may be disposed to surround the outer cir-
cumferential surface of the cylinder flange 125. The re-
cess 117 may have a recessed depth corresponding to
a front to rear width of the cylinder flange 125.
[0073] A predetermined refrigerant flow space may be
defined between an inner circumferential surface of the
recess 117 and the outer circumferential surface of the
cylinder flange 125. The high-pressure gas refrigerant

discharged from the discharge valve 161 may flow toward
the outer circumferential surface of the cylinder body 121
via the refrigerant flow space. The second filter 320 may
be disposed in the refrigerant flow space to filter the re-
frigerant.
[0074] In detail, a seat 113 having a stepped portion
maybe disposed on or at a rear end of the recess 117.
The second filter 320 having a ring shape may be seated
on the seat 113.
[0075] In a state in which the second filter 320 is seated
on the seat 113, when the cylinder 120 is coupled to the
frame 110, the cylinder flange 125 may push the second
filter 320 from a front side of the second filter 320. That
is, the second filter 320 may be disposed and fixed be-
tween the seat 113 of the frame 110 and the seat surface
127 of the cylinder flange 125.
[0076] The second filter 320 may prevent foreign sub-
stances in the high-pressure gas refrigerant discharged
through the opened discharge valve 161 from being in-
troduced into the gas inflow 122 of the cylinder 120 and
be configured to adsorb oil contained in the refrigerant
thereon. For example, the second filter 320 may include
a felt formed of polyethylene terephthalate (PET) fiber or
an adsorbent paper. The PET fiber may have superior
heat-resistance and mechanical strength. Also, a foreign
substance having a size of about 2 mm or more, which
is contained in the refrigerant, may be blocked.
[0077] The high-pressure gas refrigerant passing
through the flow space defined between the inner cir-
cumferential surface of the recess 117 and the outer cir-
cumferential surface of the cylinder flange 125 may pass
through the second filter 320. In this process, the refrig-
erant may be filtered by the second filter 320.
[0078] Fig. 9 is a cross-sectional view illustrating a
state in which the cylinder and a piston are coupled to
each other according to an embodiment. Fig. 10 is a view
of the cylinder according to an embodiment. Fig. 11 is an
enlarged cross-sectional view of portion A of Fig. 9.
[0079] Referring to Figs. 9 to 11, the cylinder 120 ac-
cording to an embodiment may include the cylinder body
121 having an approximately cylindrical shape to form a
first body end 121 a and a second body end 121b, and
the cylinder flange 125 that extends from the second body
end 121b of the cylinder body 121 in a radial direction.
The first body end 121 a and the second body end 121
b form both ends of the cylinder body 121 with respect
to the central portion 121c of the cylinder body 121 in an
axial direction.
[0080] The cylinder body 121 may include a plurality
of the gas inflows 122, through which at least a portion
of the high-pressure gas refrigerant discharged through
the discharge valve 161 may flow. A third filter 330 may
be disposed in the plurality of gas inflows 122.
[0081] Each of the plurality of gas inflows 122 may be
recessed from the outer circumferential surface of the
cylinder body 121 by a predetermined depth and width.
The refrigerant may be introduced into the cylinder body
121 through the plurality of gas inflows 122 and the nozzle

11 12 



EP 2 960 508 A2

8

5

10

15

20

25

30

35

40

45

50

55

123.
[0082] The introduced refrigerant may be disposed be-
tween the outer circumferential surface of the piston 130
and the inner circumferential surface of the cylinder 120
to serve as the gas bearing with respect to movement of
the piston 130. That is, the outer circumferential surface
of the piston 130 may be maintained in a state in which
the outer circumferential surface of the piston 130 is
spaced apart from the inner circumferential surface of
the cylinder 120 by pressure of the refrigerant.
[0083] The plurality of gas inflows 122 may include first
and second gas inflows 122a and 122b disposed on a
first side with respect to the central portion 121c in an
axial direction of the cylinder body 121, and a third gas
inflow 122c disposed on a second side with respect to
the central portion 121c in the axial direction. The first
and second gas inflows 122a and 122b may be disposed
at positions closer to the second body end 121b with
respect to the central portion 121c in the axial direction
of the cylinder body 121, and the third gas inflow 122c
may be disposed at a position closer to the first body end
121a with respect to the central portion 121c in the axial
direction of the cylinder body 121. That is, the plurality
of gas inflows 122 may be provided in numbers which
are not symmetrical to each other with respect to the
central portion 121c in the axial direction of the cylinder
body 121.
[0084] Referring to Fig. 10, the cylinder 120 may have
a relatively high inner pressure at a side of the second
body end 121 b, which may be closer to a discharge-side
of the compressed refrigerant when compared to that of
the first body end 121 a, which may be closer to a suction-
side of the refrigerant. Thus, more gas inflows 122 may
be provided at the side of the second body end 121 b to
enhance a function of the gas bearing, and relatively less
gas inflows 122 may be provided at the side of the first
body end 121 a.
[0085] The cylinder body 121 may further include one
or more nozzle 123 that extends from the plurality of gas
inflows 122 toward the inner circumferential surface of
the cylinder body 121. Each nozzle 123 may have a width
or size less than a width or size of the gas inflow 122.
[0086] A plurality of the nozzles 123 may be provided
along the gas inflow 122, which may extend in a circular
shape. The plurality of nozzles 123 may be disposed to
be spaced apart from each other.
[0087] The plurality of nozzles 123 may each include
an inlet 123a connected to the gas inflow 122, and an
outlet 123b connected to the inner circumferential sur-
face of the cylinder body 121. Each nozzle 123 may have
a predetermined length from the inlet 123a toward the
outlet 123b.
[0088] A recessed depth and width of each of the plu-
rality of gas inflows 122 and a length of the nozzle 123
may be determined to have adequate dimensions in con-
sideration of a rigidity of the cylinder 120, an amount of
third filter 330, or a intensity in pressure drop of the re-
frigerant passing through the nozzle 123. For example,

if the recessed depth and width of each of the plurality
of gas inflows 122 are too large, or the length of the nozzle
123 is too short, rigidity of the cylinder 120 may be weak.
On the other hand, if the recessed depth and width of
each of the plurality of gas inflows 122 are too small, an
amount of third filter 330 provided in the gas inflow 122
may be too small. Also, if the length of the nozzle 123 is
too long, a pressure drop of the refrigerant passing
through the nozzle 123 may be too large, and it may be
difficult to perform the function as the gas bearing.
[0089] The inlet 123a of the nozzle 123 may have a
diameter greater than a diameter of the outlet 123b. In
detail, if the diameter of the nozzle 123 is too small, an
amount of refrigerant, which may be introduced from the
nozzle 123, of the high-pressure gas refrigerant dis-
charged through the discharge valve 161 may be too
large, increasing flow loss in the compressor. On the oth-
er hand, if the diameter of the nozzle 123 is too small,
the pressure drop in the nozzle 123 may increase, re-
ducing a performance of the gas bearing.
[0090] Thus, in this embodiment, the inlet 123a of the
nozzle 123 may have a relatively large diameter to reduce
the pressure drop of the refrigerant introduced into the
nozzle 123. In addition, the outlet 123b may have a rel-
atively small diameter to control an inflow amount of gas
bearing through the nozzle 123 to a predetermined value
or less.
[0091] The third filter 330 may prevent a foreign sub-
stance having a predetermined size or more from being
introduced into the cylinder 120 and perform a function
of adsorbing oil contained in the refrigerant. The prede-
termined size may be about 1 mm.
[0092] The third filter 330 may include a thread which
is wound around the gas inflow 122. In detail, the thread
may be formed of a polyethylene terephthalate (PET)
material and have a predetermined thickness or diame-
ter.
[0093] The thickness or diameter of the thread may be
determined to have adequate dimensions in considera-
tion of a rigidity of the thread. If the thickness or diameter
of the thread is too small, the thread may be easily broken
due to a very weak strength thereof. On the other hand,
if the thickness or diameter of the thread is too large, a
filtering effect with respect to foreign substances may be
deteriorated due to a very large pore in the gas inflow
122 when the thread is wound.
[0094] For example, the thickness or diameter of the
thread maybe several hundreds mm. The thread may be
manufactured by coupling a plurality of strands of a spun
thread having several tens mm to each other, for example.
[0095] The thread may be wound several times, and
an end of the thread may be fixed with a knot, for example.
A number of windings of the thread may be adequately
selected in consideration of the pressure drop of the gas
refrigerant and the filtering effect with respect to foreign
substances. If the number of thread windings is too large,
the pressure drop of the gas refrigerant may increase.
On the other hand, if the number of thread windings is
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too small, the filtering effect with respect to foreign sub-
stances may be reduced.
[0096] Also, a tension force of the wound thread may
be adequately controlled in consideration of deformation
of the cylinder and fixation of the thread. If the tension
force is too large, deformation of the cylinder 120 may
occur. On the other hand, if the tension force is too small,
the thread may not be adequately fixed to the gas inflow
122.
[0097] Fig. 12 is a cross-sectional view illustrating a
refrigerant flow in the linear compressor of Fig. 3. Refer-
ring to Fig. 12, refrigerant flow in the linear compressor
according to an embodiment will be described hereinbe-
low.
[0098] Referring to Fig. 12, the refrigerant may be in-
troduced into the shell 101 through the suction inlet 104
and flow into the suction muffler 150 through the suction
guide 155. The refrigerant may be introduced into the
second muffler 153 via the first muffler 151 of the suction
muffler 150 to flow into the piston 130. In this way, suction
noise of the refrigerant may be reduced.
[0099] A foreign substance having a predetermined
size (about 25 mm) or more, which is contained in the
refrigerant, may be filtered while passing through the first
filter 310 provided on or in the suction muffler 150. The
refrigerant within the piston 130 after passing though the
suction muffler 150 may be suctioned into the compres-
sion space P through the suction hole 133 when the suc-
tion valve 135 is opened.
[0100] When the refrigerant pressure in the compres-
sion space P is above the predetermined discharge pres-
sure, the discharge valve 161 may be opened. Thus, the
refrigerant may be discharged into the discharge space
of the discharge cover 160 through the opened discharge
valve 161, flow into the discharge outlet 105 through the
loop pipe 165 coupled to the discharge cover 160, and
be discharged outside of the compressor 100.
[0101] At least a portion of the refrigerant within the
discharge space of the discharge cover 160 may flow
toward the outer circumferential surface of the cylinder
body 121 via the space defined between the cylinder 120
and the frame 110, that is, the inner circumferential sur-
face of the recess 117 of the frame 110 and the outer
circumferential surface of the cylinder flange 125 of the
cylinder 120. The refrigerant may pass through the sec-
ond filter 320 disposed between the seat surface 127 of
the cylinder flange 125 and the seat 113 of the frame
110. In this way, a foreign substance having a predeter-
mined size (about 2 mm) or more may be filtered. Also,
oil in the refrigerant may be adsorbed onto or into the
second filter 320.
[0102] The refrigerant passing through the second fil-
ter 320 may be introduced into the plurality of gas inflows
122 defined in the outer circumferential surface of the
cylinder body 121. Also, while the refrigerant passes
through the third filter 330 provided on or in the gas in-
flows 122, a foreign substances having a predetermined
size (about 1 mm) or more, which is contained in the re-

frigerant, may be filtered, and oil contained in the refrig-
erant may be adsorbed.
[0103] The refrigerant passing through the third filter
330 may be introduced into the cylinder 120 through the
nozzle 123 and be disposed between the inner circum-
ferential surface of the cylinder 120 and the outer circum-
ferential surface of the piston 130 to space the piston 130
from the inner circumferential surface of the cylinder 120
(gas bearing). As described above, the high-pressure
gas refrigerant may be bypassed within the cylinder 120
to serve as the gas bearing with respect to the piston 130
which is reciprocated, thereby reducing abrasion be-
tween the piston 130 and the cylinder 120. Also, as oil is
not used for the bearing, friction loss due to oil may not
occur even though the compressor 100 operates at a
high rate.
[0104] Also, as the plurality of filters may be provided
on the path or passage of the refrigerant flowing in the
compressor 100, foreign substances contained in the re-
frigerant may be removed. Thus, the refrigerant acting
as the gas bearing may be improved in reliability. Thus,
it may prevent the piston 130 or the cylinder 120 from
being worn by foreign substances contained in the refrig-
erant. Also, as the oil contained in the refrigerant may be
removed by the plurality of filters, it may prevent friction
loss due to the oil from occurring.
[0105] The first, second, and third filters 310, 320, and
330 may be referred to as a "filter device" in that the filters
310, 320, and 330 filter the refrigerant that serves as the
gas bearing. That is, the filter device may include at least
one filter member disposed on or in the "refrigerant pas-
sage" from the suction inlet 104 to the nozzle 123 via the
discharge valve 161. Thus, foreign substances and oil in
the refrigerant to be introduced into the nozzle 123 may
be filtered while passing through the filter member.
[0106] Hereinafter, another embodiment will be de-
scribed. This embodiment may be the same as the pre-
vious embodiment except for an arrangement of a sec-
ond filter, and thus, different points therebetween will be
mainly described, and repetitive disclosure has been
omitted.
[0107] Fig. 13 is a cross-sectional view of illustrating a
position of a second filter is disposed according to an-
other embodiment. Referring to Fig. 13, linear compres-
sor 100 according to this embodiment may include a sec-
ond filter 420 disposed between an outer circumferential
surface of cylinder flange 125 and an inner circumferen-
tial surface of recess 117 of frame 110.
[0108] The second filter 420 may extend from a front
end of the cylinder flange part 125 in an axial direction
of the compressor 100. Thus, at least a portion of a re-
frigerant discharged through discharge valve 161 may
flow backward along a longitudinal direction of the sec-
ond filter 420.
[0109] For example, the second filter 420 may include
a felt formed of polyethylene terephthalate (PET) fiber or
an adsorbent paper. The PET fiber may have superior
heat-resistance and mechanical strength. Also, a foreign
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substance having a size of about 2 mm or more, which
may be contained in the refrigerant, may be blocked.
[0110] As the second filter 420 may be disposed in a
refrigerant flow space defined between the cylinder 120
and the frame 110, foreign substances in the refrigerant
may be filtered, and oil contained in the refrigerant may
be adsorbed onto or into the second filter 420.
[0111] According to embodiments disclosed herein, a
compressor including inner components may decrease
in size to reduce a volume of a machine room of a refrig-
erator and increase an inner storage space of the refrig-
erant. Also, a drive frequency of the compressor may
increase to prevent performance of inner components
from being deteriorated due to the decreasing size there-
of. In addition, as the gas bearing may be applied be-
tween the cylinder and the piston, friction force occurring
due to oil may be reduced.
[0112] Further, as the plurality of filter devices may be
provided in the compressor, foreign substances or oil
contained in the compressed gas (or discharge gas) in-
troduced to the outside of the piston may be prevented
from being introduced into the nozzle of the cylinder.
More particularly, the first filter may be provided on the
suction muffler to prevent the foreign substances con-
tained in the refrigerant from being introduced into the
compression chamber. Also, the second filter may be
provided on the coupling between the cylinder and the
frame to prevent the foreign substances and oil contained
in the compressed refrigerant gas from flowing into the
gas inflow of the cylinder.
[0113] Also, the third filter may be provided on the gas
inflow of the cylinder to prevent the foreign substances
and oil from being introduced into the nozzle of the cyl-
inder from the gas inflow. Additionally, the filter device
may be provided in the dryer provided in the refrigerator
to filter the moisture, foreign substances, or oil contained
in the refrigerant.
[0114] As described above, as foreign substances or
oil contained in the compression gas that acts as a bear-
ing may be filtered through the plurality of filtering devices
provided in the compressor and dryer, it may prevent the
nozzle of the cylinder from being blocked by the foreign
substances or oil. As the blocking of the nozzle of the
cylinder is prevented, a gas bearing effect may be effec-
tively performed between the cylinder and the piston, and
thus, abrasion of the cylinder and the piston may be pre-
vented.
[0115] Embodiments disclosed herein provide a linear
compressor in which a gas bearing may easily operate
between a cylinder and a piston, and a refrigerant includ-
ing a linear compressor.
[0116] Embodiments disclosed herein provide a linear
compressor that may include a shell including a suction
inlet; a cylinder provided in the shell to define a compres-
sion space for a refrigerant; a piston reciprocated in an
axial direction within the cylinder; a discharge valve pro-
vided on or at one side of the cylinder to selectively dis-
charge the refrigerant compressed in the compression

space; a nozzle part or nozzle disposed in the cylinder
to introduce at least a portion of the refrigerant discharged
through the discharge valve into the cylinder; and a filter
device or filter provided in the shell. The filter device may
include at least one filter member disposed on or in a
refrigerant passage defined from the suction inlet to the
nozzle part via the discharge valve. Foreign substances
or oil contained in the refrigerant to be introduced into
the nozzle part may be filtered while passing through the
at least one filter member.
[0117] The linear compressor may further include a
suction muffler provided in the shell to reduce noise of
the refrigerant suctioned through the suction inlet. The
filter device may include a first filter provided on the suc-
tion muffler. The suction muffler may include a first muffler
and a second muffler, and the first filter may be disposed
at a coupled portion between the first and second muf-
flers.
[0118] The linear compressor may further include a
groove part or groove defined in one of the first muffler
or the second muffler, and a protrusion disposed on the
other one of the first muffler or the second muffler. The
protrusion may be coupled to the groove part. Both sides
of the first filter may be disposed between the groove
part and the protrusion.
[0119] The first filter may include a magnetic material.
The first filter may be formed of a stainless steel material.
[0120] The linear compressor may further include a
frame fixed to an outside of the cylinder. The filter device
may include a second filter disposed in a refrigerant flow
space between the cylinder and the frame.
[0121] The cylinder may include a cylinder body, and
a cylinder flange part or flange that extends in a radial
direction of the cylinder body. A recess part or recess, in
which the cylinder flange part may be inserted, and a
seat part or seat, on which one surface of the cylinder
flange part may be seated, may be provided on the frame.
[0122] The second filter may be placed on the seat part
of the frame. The second filter may be placed between
an outer circumferential surface of the cylinder flange
part, and an inner circumferential surface of the recess
part. The second filter may have a ring shape. Further,
the second filter may include a felt formed of polyethylene
terephthalate (PET) fiber.
[0123] The linear compressor may further include a
gas inflow part or gas inflow recessed from an outer cir-
cumferential surface of the cylinder to communicate with
the nozzle part. The filter device may include a third filter
disposed on or in the gas inflow part. The third filter may
include a thread having a preset or predetermined thick-
ness or diameter. The thread may be formed of a poly-
ethylene terephthalate (PET) material. The thread may
be wound several times around the gas inflow part.
[0124] Embodiments disclosed herein further provide
a refrigerator that may include a linear compressor in-
cluding a reciprocating piston and a cylinder to accom-
modate the piston and having an outer circumferential
surface to introduce a refrigerant; a filter device provided
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in the linear compressor to filter the refrigerant introduced
through the outer circumferential surface of the cylinder;
a condenser to condense the refrigerant compressed in
the linear compressor; and a dryer to remove foreign sub-
stances or oil contained in the refrigerant condensed in
the condenser. The dryer may include an adsorbent to
adsorb the oil contained in the refrigerant. The adsorbent
may include a molecular sieve having a grain shape and
a plurality of holes to adsorb the oil. The adsorbent may
include an oil adsorbent paper or felt.
[0125] The dryer may include a first dryer filter dis-
posed within an inlet-side of the dryer; a second dryer
filter that supports the first dryer filter, the second dryer
filter including the adsorbent; and a third dryer filter that
supports the second dryer, the third dryer filter being dis-
posed within an outlet-side of the dryer.
[0126] The filter device may include a first filter includ-
ing a suction muffler to reduce flow noise of the refrigerant
suctioned into the linear compressor. The filter device
may include a second filter disposed on one side of the
cylinder to filter at least a portion of the refrigerant dis-
charged from the cylinder. The filter device may include
a third filter wound around the outer circumferential sur-
face of the cylinder.
[0127] Any reference in this specification to "one em-
bodiment," "an embodiment," "example embodiment,"
etc., means that a particular feature, structure, or char-
acteristic described in connection with the embodiment
is included in at least one embodiment. The appearances
of such phrases in various places in the specification are
not necessarily all referring to the same embodiment.
Further, when a particular feature, structure, or charac-
teristic is described in connection with any embodiment,
it is submitted that it is within the purview of one skilled
in the art to effect such feature, structure, or characteristic
in connection with other ones of the embodiments.
[0128] Although embodiments have been described
with reference to a number of illustrative embodiments
thereof, it should be understood that numerous other
modifications and embodiments can be devised by those
skilled in the art that will fall within the spirit and scope
of the principles of this disclosure. More particularly, var-
ious variations and modifications are possible in the com-
ponent parts and/or arrangements of the subject combi-
nation arrangement within the scope of the disclosure,
the drawings and the appended claims. In addition to
variations and modifications in the component parts
and/or arrangements, alternative uses will also be ap-
parent to those skilled in the art.

Claims

1. A linear compressor, comprising:

a shell (101) comprising a suction inlet (104);
a cylinder (120) provided in the shell, defining a
compression space for a refrigerant;

a piston (130) for reciprocating within the cylin-
der in an axial direction thereof;
a discharge valve (161) provided at one end of
the cylinder to selectively discharge the refrig-
erant compressed in the compression space;
at least one nozzle (123) disposed in the cylinder
to introduce at least a portion of the refrigerant
discharged through the discharge valve into the
cylinder; and
at least one filter (310, 320, 330) provided in the
shell, wherein the at least one filter is installed
in a refrigerant passage that extends from the
suction inlet (104) to the at least one nozzle (123)
via the discharge valve (161), and wherein for-
eign substances and/or oil contained in the re-
frigerant flowing through the refrigerant passage
is filtered by the at least one filter.

2. The linear compressor according to claim 1, further
comprising a suction muffler (150) provided in the
shell to reduce noise of the refrigerant suctioned in
through the suction inlet (104), wherein the at least
one filter comprises a first filter (310) installed in the
suction muffler.

3. The linear compressor according to claim 2, wherein
the suction muffler (150) comprises a first muffler
(151) and a second muffler (153), and wherein the
first filter (310) is installed between the first muffler
and the second muffler.

4. The linear compressor according to claim 3,
wherein one of the first muffler and the second muf-
fler has a groove (151a) formed therein, and
wherein the other one of the first muffler and the sec-
ond muffler has a protrusion (153a),
wherein the protrusion is coupled to the groove, hav-
ing the first filter (310) interposed therebetween.

5. The linear compressor according to any of claims 2
to 4, wherein the first filter (310) comprises a mag-
netic member.

6. The linear compressor according to any of claims 2
to 5, wherein the first filter (310) is formed of a stain-
less steel material.

7. The linear compressor according to any of preceding
claims, further comprising a frame (110) installed
outside of the cylinder (120), wherein the at least one
filter comprises a second filter (320) installed in a
space between the cylinder and the frame.

8. The linear compressor according to claim 7, wherein
the cylinder (120) comprises a cylinder body (121)
and a cylinder flange (125) that extends from the
cylinder body in a radial direction thereof, and where-
in the frame (110) comprises a recess (117) in which
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the cylinder flange (125) is inserted, the recess (117)
having as a bottom surface thereof a seat (113) on
which the cylinder flange (125) seats.

9. The linear compressor according to claim 8, wherein
the second filter (320) is positioned on the seat (113)
of the frame (110).

10. The linear compressor according to claim 8, wherein
the second filter (320) is positioned between an outer
circumferential surface of the cylinder flange (125)
and an inner circumferential surface of the recess
(117).

11. The linear compressor according to any of claims 7
to 10, wherein the second filter (320) has a ring
shape.

12. The linear compressor according to any of claims 7
to 11, wherein the second filter (320) comprises a
felt formed of polyethylene terephthalate (PET) fiber.

13. The linear compressor according to any of preceding
claims,
wherein the cylinder (120) further comprises at least
one recessed gas inflow (122)on an outer circumfer-
ential surface thereof, the at least one gas inflow
(122) communicating with the at least one nozzle
(123), and
wherein the at least one filter comprises a third filter
(330) installed in the at least one gas inflow (122).

14. The linear compressor according to claim 13, where-
in the third filter (330) comprises a thread having a
predetermined thickness, being wound a preset
number of times along the at least one gas inflow
(122).

15. The linear compressor according to claim 14, where-
in the thread is formed of a polyethylene terephtha-
late (PET) material.
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