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(54) LINEAR COMPRESSOR

(57) A linear compressor according to an aspect of
the present invention includes a cylinder defining a com-
pression space, a piston having suction holes through
which a refrigerant is introduced into the compression
space, a suction muffler which is connected to the piston
and through which the refrigerant supplied to the piston
flows, wherein the suction muffler includes a seating part
seated on one side of the piston, and a protrusion ar-
ranged inside the piston, and the protrusion includes
flowing pipes extending from the seating part to an inside
of the piston to guide the refrigerant to the suction hole,
and a resonator arranged on one side of the flowing pipe
and having a resonance space therein.
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Description

BACKGROUND

[0001] A cooling system, which is a system configured
to circulate a refrigerant to generate cold air, repeatedly
performs a compression process, a condensation proc-
ess, an expansion process, and an evaporation process
of the refrigerant. To achieve this, the cooling system
includes a compressor, a condenser, an expansion de-
vice and an evaporator. Further, the cooling system may
be installed in a refrigerator, an air conditioner, or the
like, which is a home appliance.
[0002] In general, the compressor is a machine that
receives power from a power generating device such as
an electric motor and a turbine to increase pressure by
compressing air, a refrigerant or various other working
gases, and has been widely used in the home appliance
or throughout the industry.
[0003] Such a compressor may be roughly classified
into a reciprocating compressor in which a compression
space through which a working gas is suctioned or dis-
charged is formed between a piston and a cylinder so
that the piston linearly reciprocates inside the cylinder to
compress a refrigerant, a rotary compressor in which a
compression space through which a working gas is suc-
tioned or discharged is formed between an eccentrically
rotated roller and a cylinder so that the roller is eccentri-
cally rotated along an inner wall of the cylinder to com-
press a refrigerant, and a scroll compressor in which a
compression space through which a working gas is suc-
tioned or discharged is formed between an orbiting scroll
and a fixed scroll so that the orbiting scroll is rotated along
the fixed scroll to compress a refrigerant.
[0004] In recent years, among the reciprocating com-
pressor, a linear compressor has been developed in
which a piston is directly connected to a reciprocating
driving motor so that compression efficiency may be im-
proved without mechanical loss by movement conver-
sion, and the linear compressor has a simple structure.
[0005] In general, the linear compressor is configured
to suction, compress, and then discharge a refrigerant
while a piston linearly reciprocates inside a cylinder by a
linear motor inside a sealed shell.
[0006] The linear motor is configured such that a per-
manent magnet is located between an inner stator and
an outer stator, and the permanent magnet is driven to
linearly reciprocate by a mutual electromagnetic force
between the permanent magnet and the inner (or outer)
stator. Further, as the permanent magnet is driven while
being connected to the piston, a refrigerant is suctioned,
compressed, and then discharged while the piston line-
arly reciprocates inside the cylinder.
[0007] In relation to the conventional linear compres-
sor, the applicant carried out and registered a patent
(hereinafter, referred to as prior document 1).

[Prior document 1]

1. Korean Patent No. 10-0579578, Registration date: 
May 8, 2006, Title of invention: Muffler of linear compres-
sor

[0008] [Prior document 1] relates to an invention for
preventing flow loss of a suction refrigerant, which is gen-
erated because a suction port eccentrically located on a
front surface of a piston and a suction pipe located at the
center of a rear surface of the piston are not located on
a straight line.
[0009] To achieve this, a muffler located outside the
piston is aligned with the suction pipe so that a refrigerant
is introduced, and a muffler located inside the piston is
provided as an introduction pipe aligned with the eccen-
tric suction port. Accordingly, a refrigerant moves along
a shortest distance from the suction pipe to the suction
port, so that the flow loss is minimized.
[0010] However, there is a problem in that because the
location of the suction port and the location of the intro-
duction pipe located inside the piston coincide with each
other, noise generated in the suction port moves toward
an inlet of the muffler through the introduction pipe with-
out diffraction.
[0011] Further, there is a problem in that vortex occurs
at a connection part of the muffler located outside the
piston and the introduction pipe located inside the piston.

SUMMARY

[0012] The present disclosure is conceived to solve
the above-described problems, and an aspect of the
present disclosure is to provide a linear compressor
which reduces generated noise, particularly, noise gen-
erated by a suction hole (suction port) of a piston.
[0013] Further, another aspect of the present disclo-
sure is to provide a linear compressor which has a struc-
ture in which vortex does not occur when a refrigerant
moves from a muffler located outside the piston to a flow
pipe (introduction pipe) located inside the piston.
[0014] Further, yet another aspect of the present dis-
closure is to provide a linear compressor which has a
muffler in which the flow pipe is divided such that the flow
pipe and the suction hole that is eccentric from the center
are located in a straight line.
[0015] The details of one or more embodiments are
set forth in the accompanying drawings and the descrip-
tion below. Other features will be apparent from the de-
scription and drawings, and from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] 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 perspective view illustrating an outer ap-
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pearance of a linear compressor according to an em-
bodiment of the present disclosure;
FIG. 2 is an exploded perspective view illustrating a
shell and a shell cover of the linear compressor ac-
cording to the embodiment of the present disclosure;
FIG. 3 is an exploded perspective view illustrating
internal components of the linear compressor ac-
cording to the embodiment of the present disclosure;
FIG. 4 is a sectional view taken along line I-I’ of FIG.
1;
FIG. 5 is a perspective view illustrating a piston ac-
cording to the embodiment of the present disclosure;
FIG. 6 is an exploded perspective view illustrating a
configuration of the piston according to the embod-
iment of the present disclosure;
FIG. 7 is an enlarged view illustrating part A of FIG. 4;
FIG. 8 is a perspective view illustrating a first muffler
according to the embodiment of the present disclo-
sure;
FIG. 9 is a sectional view taken along line II-II’ of
FIG. 8; and
FIG. 10 is a rear view of FIG. 8.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0017] Reference will now be made in detail to the em-
bodiments of the present disclosure, examples of which
are illustrated in the accompanying drawings.
[0018] In the following detailed description of the pre-
ferred embodiments, reference is made to the accompa-
nying drawings that form a part hereof, and in which is
shown by way of illustration specific preferred embodi-
ments in which the invention may be practiced. These
embodiments are described in sufficient detail to enable
those skilled in the art to practice the invention, and it is
understood that other embodiments may be utilized and
that logical structural, mechanical, electrical, and chem-
ical changes may be made without departing from the
spirit or scope of the invention. To avoid detail not nec-
essary to enable those skilled in the art to practice the
invention, the description may omit certain information
known to those skilled in the art. The following detailed
description is, therefore, not to be taken in a limiting
sense.
[0019] Also, in the description of embodiments, terms
such as first, second, A, B, (a), (b) or the like may be
used herein when describing components of the present
invention. Each of these terminologies is not used to de-
fine an essence, order or sequence of a corresponding
component but used merely to distinguish the corre-
sponding component from other component(s). It should
be noted that if it is described in the specification that one
component is "connected," "coupled" or "joined" to an-
other component, the former may be directly "connect-
ed," "coupled," and "joined" to the latter or "connected",
"coupled", and "joined" to the latter via another compo-
nent.
[0020] FIG. 1 is a perspective view illustrating an outer

appearance of a linear compressor according to an em-
bodiment of the present disclosure, and FIG. 2 is an ex-
ploded perspective view illustrating a shell and a shell
cover of the linear compressor according to the embod-
iment of the present disclosure.
[0021] Referring to FIGS. 1 and 2, a linear compressor
10 according to the embodiment of the present disclosure
includes a shell 101 and shell covers 102 and 103 cou-
pled to the shell 101. In a broad sense, the shell covers
102 and 103 may be understood as one configuration of
the shell 101.
[0022] Legs 50 may be coupled to a lower side of the
shell 101. The legs 50 may be coupled to a base of a
product in which the linear compressor 10 is installed.
As an example, the product includes a refrigerator, and
the base includes a base of a machine room of the re-
frigerator. As another example, the product includes an
outdoor unit of an air conditioner, and the base includes
a base of the outdoor unit.
[0023] The shell 101 may have an approximately cy-
lindrical shape, and may be arranged to be laid trans-
versely or axially. Based on FIG. 1, the shell 101 may
transversely extend, and may have a slightly low height
in a radial direction. That is, the linear compressor 10
may have a low height, so that there is an advantage in
that when the linear compressor 10 is installed in the
base of the machine room of the refrigerator, the height
of the machine room may be reduced.
[0024] A terminal 108 may be installed on an outer sur-
face of the shell 101. The terminal 108 is understood as
a configuration configured to transfer external power to
a motor assembly 140 (see FIG. 3) of the linear compres-
sor. In particular, the terminal 108 may be connected to
a lead wire of a coil 141c (see FIG 3).
[0025] A bracket 109 is installed on the outer side of
the terminal 108. The bracket 109 may include a plurality
of brackets surrounding the terminal 108. The bracket
109 may function to protect the terminal 108 from an ex-
ternal impact or the like.
[0026] Opposite sides of the shell 101 are opened. The
shell covers 102 and 103 may be coupled to the opened
opposite sides of the shell 101. In detail, the shell covers
102 and 103 include a first shell cover 102 coupled to
one opened side of the shell 101 and a second shell cover
103 coupled to the opened other side of the shell 101.
An inner space of the shell 101 may be sealed by the
shell covers 102 and 103.
[0027] Based on FIG. 1, the first shell cover 102 may
be located on a right side of the linear compressor 10,
and the second shell cover 103 may be located on a left
side of the linear compressor 10. In other words, the first
and second shell covers 102 and 103 may be arranged
to face each other.
[0028] The linear compressor 10 further includes a plu-
rality of pipes 104, 105, and 106 provided in the shell 101
or the shell covers 102 and 103 to suction, discharge or
inject a refrigerant.
[0029] The plurality of pipes 104, 105, and 106 include
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a suction pipe 104 through which the refrigerant is suc-
tioned into the linear compressor 10, a discharge pipe
105 through which the compressed refrigerant is dis-
charged from the linear compressor 10, and a process
pipe 106 through which the refrigerant is supplemented
to the linear compressor 10.
[0030] As an example, the suction pipe 104 may be
coupled to the first shell cover 102. The refrigerant may
be suctioned into the linear compressor 10 along an axial
direction through the suction pipe 104.
[0031] The discharge pipe 105 may be coupled to an
outer circumferential surface of the shell 101. The refrig-
erant suctioned through the suction pipe 104 may be
compressed while moving in an axial direction. Further,
the compressed refrigerant may be discharged through
the discharge pipe 105. The discharge pipe 105 may be
arranged to be closer to the second shell cover 103 than
the first shell cover 102.
[0032] The process pipe 106 may be coupled to the
outer circumferential surface of the shell 101. A worker
may inject the refrigerant into the linear compressor 10
through the process pipe 106.
[0033] The process pipe 106 may be coupled to the
shell 101 at a height that is different from that of the dis-
charge pipe 105, to avoid interference with the discharge
pipe 105. The height is understood as a distance from
the leg 50 in a vertical direction (or a radial direction).
The discharge pipe 105 and the process pipe 106 are
coupled to the outer circumferential surface of the shell
101 at different heights, so that work convenience may
be achieved.
[0034] At least a portion of the second shell cover 103
may be located to be adjacent to an inner circumferential
surface of the shell 101, which corresponds to a point
where the process pipe 106 is coupled. In other words,
at least a portion of the second shell cover 103 may act
as resistance of the refrigerant injected through the proc-
ess pipe 106.
[0035] Thus, in terms of a passage of the refrigerant,
the size of the passage of the refrigerant introduced
through the process pipe 106 is decreased toward the
inner space of the shell by the second shell cover 103,
and is increased in turns while passing through the inner
space. In this process, because the pressure of the re-
frigerant is reduced, the refrigerant may be evaporated.
Further, in this process, oil included in the refrigerant may
be separated. Thus, the refrigerant from which the oil is
separated is introduced into a piston 130 (see FIG. 3),
so that compression performance of the refrigerant may
be improved. The oil may be understood as working oil
existing in a cooling system.
[0036] A cover support 102a is provided on an inner
surface of the first shell cover 102. A second support
device 185, which will be described below, may be cou-
pled to the cover support 102a. The cover support 102a
and the second support device 185 may be understood
as components configured to support a body of the linear
compressor 10. Here, the body of the compressor means

a component provided inside the shell 101, and may in-
clude, for example, a driving part reciprocating in a front-
rear direction and a support part configured to support
the driving part. The driving part may include the piston
130, a magnet frame 138, a permanent magnet 146, a
supporter 137, a suction muffler 150, and the like, which
will be described below. Further, the support part may
include resonance springs 176a and 176b, a rear cover
170, a stator cover 149, a first support device 165, a
second support device 185, and the like, which will be
described below.
[0037] A stopper 102b may be provided on an inner
surface of the first shell cover 102. The stopper 102b is
understood as a configuration configured to prevent the
body of the compressor, particularly, the motor assembly
140, from being damaged by collision with the shell 101
due to vibration or impact generated during transporta-
tion of the linear compressor 10. The stopper 102b is
located to be adjacent to the rear cover 170, which will
be described below, and when the linear compressor 10
is shaken, the rear cover 170 interferes with the stopper
102, so that an impact may be prevented from being
transferred to the motor assembly 140.
[0038] Spring fastened parts 101a may be provided on
an inner circumferential surface of the shell 101. As an
example, the spring fastened parts 101a may be ar-
ranged to be adjacent to the second shell cover 103. The
spring fastened parts 101a may be coupled to a first sup-
port spring 166 of the first support device 165, which will
be described below. As the spring fastened parts 101a
and the first support device 165 are coupled to each oth-
er, the body of the compressor may be stably supported
on an inner side of the shell 101.
[0039] FIG. 3 is an exploded perspective view illustrat-
ing internal components of the linear compressor accord-
ing to the embodiment of the present disclosure, and FIG.
4 is a sectional view illustrating an internal configuration
of the linear compressor according to the embodiment
of the present disclosure.
[0040] Referring to FIGS. 3 and 4, the linear compres-
sor 10 according to the embodiment of the present dis-
closure includes a cylinder 120 provided inside the shell
101, the piston 130 linearly reciprocating inside the cyl-
inder 120, and the motor assembly 140 as a linear motor
configured to provide a driving force to the piston 130.
When the motor assembly 140 is driven, the piston 130
may reciprocate in an axial direction.
[0041] The linear compressor 10 further includes the
suction muffler 150 connected to the piston 130 and con-
figured to reduce noise generated by the refrigerant suc-
tioned through the suction pipe 104. The refrigerant suc-
tioned through the suction pipe 104 flows to an inside of
the piston 130 via the suction muffler 150. As an example,
while the refrigerant passes through the suction muffler
150, flow noise of the refrigerant may be reduced.
[0042] The suction muffler 150 includes a plurality of
mufflers 200, 152, and 153. The plurality of mufflers 200,
152, and 153 include a first muffler 200, a second muffler
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152, and a third muffler 153.
[0043] The first muffler 200 is located inside the piston
130, and the second muffler 152 is coupled to a rear side
of the first muffler 200. Further, the third muffler 153 may
accommodate the second muffler 152 therein, and may
extend to the rear side of the first muffler 200. In terms
of a flow direction of the refrigerant, the refrigerant suc-
tioned through the suction pipe 104 may sequentially
pass through the third muffler 153, the second muffler
152, and the first muffler 200. In this process, the flow
noise of the refrigerant may be reduced.
[0044] A muffler filter (not illustrated) may be located
on a boundary surface on which the first muffler 200 and
the second muffler 152 are coupled to each other. As an
example, the muffler filter may have a circular shape, and
an outer circumference of the muffler filter may be sup-
ported between the first and second mufflers 200 and
152.
[0045] Hereinafter, for convenience of description, di-
rections will be defined.
[0046] An "axial direction" may be understood as a di-
rection in which the piston 130 reciprocates, that is, a
vertical direction in FIG. 4. Further, in the "axial direction",
a direction from the suction pipe 104 to a compression
space P, that is, a direction in which the refrigerant flows,
is defined as a "front direction", and a direction that is
opposite thereto is defined as a "rear direction". For ex-
ample, when the piston 130 is moved in the front direc-
tion, the compression space P may be compressed.
[0047] On the other hand, a "radial direction" may be
understood as a direction that is perpendicular to the di-
rection in which the piston 130 reciprocates, that is, a
transverse direction in FIG. 4.
[0048] The piston 130 includes an approximately cy-
lindrical piston body 131 and a piston flange 132 extend-
ing from the piston body 131 in the radial direction. The
piston body 131 may reciprocate inside the cylinder 120,
and the piston flange 132 may reciprocate outside the
cylinder 120.
[0049] The cylinder 120 is configured to accommodate
at least a portion of the first muffler 200 and at least a
portion of the piston body 131.
[0050] The compression space P in which the refrig-
erant is compressed by the piston 130 is formed inside
the cylinder 120. Further, suction holes 133 through
which the refrigerant is introduced into the compression
space P are formed on a front surface of the piston body
131, and a suction valve 135 configured to selectively
open the suction holes 133 is provided on the front side
of the suction holes 133. A fastening hole 135a (see FIG.
6) to which a predetermined fastening member 134 is
coupled may be formed on an approximately central por-
tion of the suction valve 135.
[0051] Further, the linear compressor includes a dis-
charge cover 160 and discharge valve assemblies 161
and 163. The discharge cover 160 is installed on the front
side of the compression space P, and defines a discharge
space 160a for the refrigerant discharged from the com-

pression space P. The discharge space 160a includes a
plurality of space parts partitioned by an inner wall of the
discharge cover 160. The plurality of space parts may be
arranged in a front-rear direction, and may communicate
with each other.
[0052] The discharge valve assemblies 161 and 163
are coupled to the discharge cover 160, and selectively
discharge the refrigerant compressed in the compression
space P. The discharge valve assemblies 161 and 163
include a discharge valve 161 which is, when the pres-
sure of the compression space P is not less than a dis-
charge pressure, opened to introduce the refrigerant into
the discharge space 160a, and a spring assembly 163
which is provided between the discharge valve 161 and
the discharge cover 160 to provide an elastic force in the
axial direction.
[0053] The spring assembly 163 includes a valve
spring 163a and a spring support 163b configured to sup-
port the valve spring 163a on the discharge cover 160.
As an example, the valve spring 163a may include a leaf
spring. Further, the spring support 163b may be injection-
molded integrally with the valve spring 153a through an
injection molding process.
[0054] The discharge valve 161 is coupled to the valve
spring 163a, and a rear side or a rear surface of the dis-
charge valve 161 is located to be supported on the front
surface of the cylinder 120. When the discharge valve
161 is supported on the front surface of the cylinder 120,
the compression space P maintains a sealed state, and
when the discharge valve 161 is spaced apart from the
front surface of the cylinder 120, the compression space
P is opened, so that the compressed refrigerant inside
the compression space P may be discharged.
[0055] That is, the compression space P is understood
as a space formed between the suction valve 135 and
the discharge valve 161. Further, the suction valve 135
may be formed on one side of the compression space P,
and the discharge valve 161 may be provided on the
other side of the compression space P, that is, on a side
that is opposite to the suction valve 135.
[0056] While the piston 130 linearly reciprocates inside
the cylinder 120, when the pressure of the compression
space P is not more than a suction pressure, the suction
valve 135 is opened, so that the refrigerant is suctioned
into the compression space P. On the other hand, when
the pressure of the compression space P is not less than
the suction pressure, in a state in which the suction valve
135 is closed, the refrigerant of the compression space
P is compressed.
[0057] Meanwhile, when the pressure of the compres-
sion space P is not less than the discharge pressure, the
valve spring 163a is deformed to the front side to open
the discharge valve 161, and the refrigerant is discharged
from the compression space P to a discharge space of
the discharge cover 160. When the refrigerant is com-
pletely discharged, the valve spring 163a provides a re-
storing force to the discharge valve 161, so that the dis-
charge valve 161 is closed.
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[0058] Further, a cover pipe 162a is coupled to the dis-
charge cover 160 such that the refrigerant flowing in the
discharge space 160a of the discharge cover 160 is dis-
charged. As an example, the cover pipe 162a may be
made of metal.
[0059] Further, a loop pipe 162b is further coupled to
the cover pipe 162a such that the refrigerant flowing
through the cover pipe 162a is transferred to the dis-
charge pipe 105. One side of the loop pipe 162b may be
coupled to the cover pipe 162a, and the other side of the
loop pipe 162b may be coupled to the discharge pipe 105.
[0060] The loop pipe 162b may be made of a flexible
material, and may be formed to be relatively long. Further,
the loop pipe 162b may extend from the cover pipe 162a
along the inner circumferential surface of the shell 101
to be rounded, and may be coupled to the discharge pipe
105. As an example, the loop pipe 162b may have a
wound shape.
[0061] The linear compressor 10 further includes a
frame 110. The frame 110 is understood as a configura-
tion configured to fix the cylinder 120. As an example,
the cylinder 120 may be press-fitted to an inside of the
frame 110. The cylinder 120 and the frame 110 may be
made of aluminum or aluminum alloy.
[0062] The frame 110 is arranged to surround the cyl-
inder 120. That is, the cylinder 120 may be located to be
accommodated inside the frame 110. Further, the dis-
charge cover 160 may be coupled to a front surface of
the frame 110 through a fastening member.
[0063] The motor assembly 140 includes an outer sta-
tor 141 fixed to the frame 110 and arranged to surround
the cylinder 120, an inner stator 148 spaced apart from
an inner side of the outer stator 141, and the permanent
magnet 146 located in a space between the outer stator
141 and the inner stator 148.
[0064] The permanent magnet 146 may linearly recip-
rocate by a mutual electromagnetic force of the outer
stator 141 and the inner stator 148. Further, the perma-
nent magnet 146 may be configured as a single magnet
having one pole or may be configured to couple a plurality
of magnets having three poles.
[0065] The permanent magnet 146 may be installed in
the magnet frame 138. The magnet frame 138 may have
an approximately cylindrical shape, and may be inserted
into a space between the outer stator 141 and the inner
stator 148.
[0066] In detail, based on the sectional view of FIG. 4,
the magnet frame 138 may be coupled to the piston
flange 132 to extend in an outward radial direction and
to be bent in the front direction. The permanent magnet
146 may be installed on a front side of the magnet frame
138. Accordingly, when the permanent magnet 146 re-
ciprocates, the piston 130 may reciprocate in the axial
direction together with the permanent magnet 146.
[0067] The outer stator 141 includes coil wound bodies
141b, 141c, and 141d, and a stator core 141a. The coil
wound bodies 141b, 141c, and 141d include a bobbin
141b and a coil 141c wound in a circumferential direction

of the bobbin 141b. Further, the coil wound bodies 141b,
141c, and 141d further include a terminal 141d config-
ured to guide a power line connected to the coil 141c
such that the power line is withdrawn or exposed to the
outside of the outer stator 141. The terminal 141d may
be arranged to be inserted into a terminal insertion part
provided in the frame 110.
[0068] The stator core 141a includes a plurality of core
blocks configured by stacking a plurality of laminations
in a circumferential direction. The plurality of core blocks
may be arranged to surround at least a portion of the coil
wound bodies 141b and 141c.
[0069] A stator cover 149 is provided on one side of
the outer stator 141. That is, one side of the outer stator
141 may be supported by the frame 110, and the other
side of the outer stator 141 may be supported by the
stator cover 149.
[0070] The stator cover 149 and the frame 110 are fas-
tened to each other through a cover fastening member
149a. The cover fastening member 149a may pass
through the stator cover 149 to extend toward the frame
110 in the front direction, and may be coupled to a fas-
tening hole provided in the frame 110.
[0071] The inner stator 148 is fixed to an outer circum-
ference of the frame 110. Further, the inner stator 148 is
configured by stacking a plurality of laminations on an
outer side of the frame 110 in the circumferential direc-
tion.
[0072] The linear compressor 10 further includes the
supporter 137 configured to support the piston 130. The
supporter 137 may be coupled to a rear side of the piston
130, and the suction muffler 150 may be arranged inside
the supporter 137 to pass through the supporter 137. The
piston flange 132, the magnet frame 138, and the sup-
porter 137 may be fastened to each other through a fas-
tening member.
[0073] A balance weight 179 may be coupled to the
supporter 137. The weight of the balance weight 179 may
be determined based on a range of an operating frequen-
cy of the body of the compressor.
[0074] The linear compressor 10 further includes a rear
cover 170 coupled to the stator cover 149 to extend rear-
ward, and supported by the second support device 185.
[0075] In detail, the rear cover 170 includes three sup-
port legs, and the three support legs may be coupled to
a rear surface of the stator cover 149. A spacer 181 may
be interposed between the three support legs and the
stator cover 149. A distance between the stator cover
149 and a rear end of the rear cover 170 may be deter-
mined by adjusting the thickness of the spacer 181. Fur-
ther, the rear cover 170 may be spring-supported on the
supporter 137.
[0076] The linear compressor 10 further includes an
inlet guide 156 coupled to the rear cover 170 to guide
inflow of the refrigerant to the suction muffler 150. At least
a portion of the inlet guide 156 may be inserted into the
suction muffler 150.
[0077] The linear compressor 10 further includes the
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plurality of resonance springs 176a and 176b, of which
natural frequencies are adjusted such that the piston 130
may resonate.
[0078] The plurality of resonance springs 176a and
176b include a first resonance spring 176a supported
between the supporter 137 and the stator cover 149, and
a second resonance spring 176b supported between the
supporter 137 and the rear cover 170. Stable movement
of the driving part reciprocating inside the linear com-
pressor 10 may be performed by the action of the plurality
of resonance springs 176a and 176b, and an amount of
vibration or noise generated due to the movement of the
driving part may be reduced.
[0079] The supporter 137 includes a first spring sup-
port 137a coupled to the first resonance spring 176a.
[0080] The linear compressor 10 includes the frame
110 and a plurality of sealing members 127, 128, 129a,
and 129b for increasing coupling force between compo-
nents near the frame 110.
[0081] In detail, the plurality of sealing members 127,
128, 129a, and 129b include a first sealing member 127
provided at a portion where the frame 110 and the dis-
charge cover 160 are coupled to each other. The first
sealing member 127 may be arranged at a first installa-
tion groove of the frame 110.
[0082] The plurality of sealing members 128, 128,
129a, and 129b include a second sealing member 128
provided at a portion where the frame 110 and the cylin-
der 120 are coupled to each other. The second sealing
member 128 may be arranged at a second installation
groove of the frame 110.
[0083] The plurality of sealing members 127, 128,
129a, and 129b include a third sealing member 129a
provided between the cylinder 120 and the frame 110.
The third sealing member 129a may be arranged at a
cylinder groove formed on a rear side of the cylinder 120.
The third sealing member 129a may function to prevent
the refrigerant in a gas pocket formed between an inner
circumferential surface of the frame and an outer circum-
ferential surface of the cylinder from being leaked to the
outside, thereby increasing a coupling force between the
frame 110 and the cylinder 120.
[0084] The plurality of sealing members 127, 128,
129a, and 129b include a fourth sealing member 129b
provided at a portion where the frame 110 and the inner
stator 148 are coupled to each other. The fourth sealing
member 129b may be arranged at a third installation
groove of the frame 110. The first to fourth sealing mem-
bers 127, 128, 129a, and 129b may have a ring shape.
[0085] The linear compressor 10 further includes the
first support device 165 coupled to the discharge cover
160 to support one side of the body of the compressor
10. The first support device 165 may be arranged to be
adjacent to the second shell cover 103 to elastically sup-
port the body of the compressor 10. In detail, the first
support device 165 includes the first support spring 166.
The first support spring 166 may be coupled to the spring
fastened parts 101a which has been described in FIG. 2.

[0086] The linear compressor 10 further includes the
second support device 185 coupled to the rear cover 170
to support the other side of the body of the compressor
10. The second support device 185 may be coupled to
the first shell cover 102 to elastically support the body of
the compressor 10. In detail, the second support device
185 includes a second support spring 186. The second
support spring 186 may be coupled to the cover support
102a which has been described in FIG. 2.
[0087] The cylinder 120 includes a cylinder body 121
extending in the axial direction and a cylinder flange 122
provided on an outer side of a front side of the cylinder
body 121. The cylinder body 121 has a cylindrical shape
having an axial central axis, and is inserted into the frame
110. Thus, the outer circumferential surface of the cylin-
der body 121 may be located to face the inner circum-
ferential surface of the frame 110.
[0088] A gas inlet 126 into which at least a portion of
the refrigerant discharged through the discharge valve
161 is introduced is formed in the cylinder body 121. The
at least a portion of the refrigerant is understood as a
refrigerant used as a gas bearing between the piston 130
and the cylinder 120.
[0089] As illustrated in FIG. 4, the refrigerant used as
a gas bearing flows to the gas pocket formed between
the inner circumferential surface of the frame 110 and
the outer circumferential surface of the cylinder 120 via
a gas hole 114 formed in the frame 110. Further, the
refrigerant in the gas pocket may flow to the gas inlet 126.
[0090] In detail, the gas inlet 126 may be depressed
radially inward from the outer circumferential surface of
the cylinder body 121. Further, the gas inlet 126 may
have a circular shape along the outer circumferential sur-
face of the cylinder body 121 with respect to an axial
central axis. The plurality of gas inlets 126 may be pro-
vided. As an example, the number of gas inlets 126 may
be two.
[0091] The cylinder body 121 includes a cylinder noz-
zle 125 extending radially inward from the gas inlet 126.
The cylinder nozzle 125 may extend to the inner circum-
ferential surface of the cylinder body 121.
[0092] The refrigerant having passed through the gas
inlet 126 is introduced into a space between the inner
circumferential surface of the cylinder body 121 and the
outer circumferential surface of the piston body 131
through the cylinder nozzle 125. Such a refrigerant pro-
vides a lifting force to the piston 130 to function as a gas
bearing for the piston 130.
[0093] FIG. 5 is a perspective view illustrating a piston
according to the embodiment of the present disclosure,
and FIG. 6 is an exploded perspective view illustrating a
configuration of the piston according to the embodiment
of the present disclosure.
[0094] As described above, the piston 130 is provided
to reciprocate inside the cylinder 120 in the axial direction,
that is, in a front-rear direction. Further, the piston 130
includes the piston body 131 having an approximately
cylindrical shape and extending in a front-rear direction,
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and the piston flange 132 extending radially outward from
the piston body 131.
[0095] A body tip end 131a in which a fastening hole
131b is formed is provided on the front side of the piston
body 131. Further, the suction hole 133, which has been
described above, is formed in the body tip end 131a. The
suction holes 133 are plural, and the plurality of suction
holes 133 are formed on an outer side of the fastening
hole 131b. The plurality of suction holes 133 may be ar-
ranged to surround the fastening hole 131b.
[0096] As an example, the plurality of suction holes
133 may include eight suction holes. Further, as illustrat-
ed in FIG. 6, in a state in which two suction holes consti-
tute one pair, the eight suction holes may be arranged
on four sides with respect to the fastening hole 131b. The
number, the positions, and the shapes of the suction
holes are illustrative, and the suction holes may be pro-
vided in various forms.
[0097] The suction valve 135, which has been de-
scribed above, is arranged at a front end of the suction
holes 133. The suction valve 135 includes a coupling
hole 135a formed at the center thereof, and wings 135b
formed on an outer side of the coupling hole 135a.
[0098] The suction valve 135 is coupled to the fasten-
ing hole 131b through the predetermined fastening mem-
ber 134. The fastening member 134 may be coupled to
the piston body 131 by passing through the coupling hole
135a. Thus, the fastening member 134 is coupled to the
fastening hole 131b of the piston 130 by passing through
the coupling hole 135a of the suction valve 135.
[0099] The plurality of wings 135b may be provided
around the coupling hole 135a. In particular, the plurality
of wings 135b may be arranged at positions correspond-
ing to the suction holes 133. Further, each suction hole
may be selectively opened/closed by one wing. As an
example, the plurality of wings 135b include four wings,
and each of the wings may open/close the pair of suction
holes.
[0100] A first piston groove 136a is formed on the outer
circumferential surface of the piston body 131. The first
piston groove 136a may be located on the front side with
respect to the radial center line of the piston body 131.
The first piston groove 136a may be understood as a
configuration configured to guide smooth flow of refrig-
erant gas introduced through the cylinder nozzle 125 and
to prevent loss of pressure.
[0101] Further, a second piston groove 136b is formed
on the outer circumferential surface of the piston body
131. The second piston groove 136b may be located on
the rear side with respect to the radial center line of the
piston body 131. That is, it can be understood that the
second piston groove 136b is arranged between the first
piston groove 136a and the piston flange 132.
[0102] Further, the second piston groove 136b may be
understood as a "discharge guide groove" configured to
guide the refrigerant gas used to lift the piston 130 such
that the refrigerant gas is discharged to the outside of
the cylinder 120. As the refrigerant gas is discharged to

the outside of the cylinder 120 through the second piston
groove 136b, the refrigerant gas used in the gas bearing
may be prevented from being introduced into the com-
pression space P again via the front side of the piston
body 131.
[0103] The piston flange 132 includes a flange body
132a extending radially outward from the rear side of the
piston body 131, and piston fastening parts 132b further
extending radially outward from the flange body 132a.
[0104] Each of the piston fastening parts 132b includes
a piston fastening hole 132c to which a predetermined
fastening member is coupled. The fastening member
may be coupled to the magnet frame 138 and the sup-
porter 137 by passing through the piston fastening hole
132c. Further, the piston fastening parts 132b are plural,
and the plurality of piston fastening parts 132b may be
arranged on the outer circumferential surface of the
flange body 132a to be spaced apart from each other.
[0105] The rear side of the piston body 131 is opened,
so that the refrigerant may be suctioned. At least a portion
of the suction muffler 150 may be inserted into the piston
body 131 through the opened rear side of the piston body
131.
[0106] As described above, the suction muffler 150 in-
cludes the first muffler 200, the second muffler 152, and
the third muffler 153. In this case, the first muffler 200 is
inserted into the piston body 131.
[0107] FIG. 7 is an enlarged view illustrating part A of
FIG. 4. Further, in FIG. 7, a center line C and the suction
holes 133 of the linear compressor 10 are illustrated as
dotted lines.
[0108] As described above, the refrigerant is intro-
duced into the shell 101 through the suction pipe 104,
and passes through the suction muffler 150, the piston
130, and the like to be discharged to the outside of the
shell 101.
[0109] As illustrated in FIG. 7, the suction pipe 104 is
located in the center line C, and each of the suction holes
133 of the piston 130 is located to be eccentric from the
center line C. This is because the plurality of suction holes
133 are arranged on the outer side of the fastening hole
131b located in the center line C, as illustrated in FIG. 6.
[0110] The refrigerant passes through the suction pipe
104 and the suction holes 133, which are not located in
a straight line. In this case, to minimize loss of flow of the
refrigerant, the first muffler 200 distributes the refrigerant
to allow the distributed refrigerant to flow to the suction
holes 133.
[0111] Hereinafter, the shape of the first muffler 200
will be described in detail.
[0112] FIG. 8 is a perspective view illustrating a first
muffler according to the embodiment of the present dis-
closure, FIG. 9 is a sectional view taken along line II-II’
of FIG. 8, and FIG. 10 is a rear view of FIG. 8.
[0113] As illustrated in FIGS. 8 to 10, the first muffler
200 includes a seating part 220 seated on the piston
flange 132, a connection part 230 connected to the sec-
ond muffler 152, and a protrusion 210 arranged inside
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the piston 130.
[0114] The seating part 220 radially extends, wherein
one side of the seating part 220 is seated on the piston
flange 132, and the magnet frame 138 is arranged on
the other side of the seating part 220. Thus, the seating
part 220 is arranged between the piston flange 132 and
the magnet frame 138, and thus, the piston flange 132
and the magnet frame 138 are coupled to each other
through a fastening member, so that the first muffler 200
is fixed.
[0115] The connection part 230 extends rearward from
the seating part 220, and is connected to the second
muffler 152. Further, the third muffler 153 is coupled to
the rear side of the first muffler 200 to surround the con-
nection part 230 and the second muffler 152.
[0116] The protrusion 210 extends forward from the
seating part 220, and is arranged inside the piston 130.
The protrusion 210 includes flow pipes 250 extending
from the seating part 220 to the inside of the piston 130
to guide the refrigerant to the suction holes 133 of the
piston, and a resonator arranged on one side of the flow
pipe 250 and having a resonance space therein.
[0117] In particular, the plurality of flow pipes 250 may
be arranged on an outer side of the resonator around the
resonator. As illustrated in FIG. 8, the plurality of flow
pipes 250 may be arranged along a circumference of the
resonator.
[0118] Further, as described above, the plurality of suc-
tion holes 133 are provided, and at least one suction hole
133 may be located to correspond to the flow pipes. In
this case, the number of the suction holes 133 may be
smaller than the number of the flow pipes 250.
[0119] As an example, the plurality of flow pipes 250
may include four flow pipes. The four flow pipes may be
arranged on four sides with respect to a resonance pipe
240. This arrangement coincides with the arrangement
of the suction holes 133, which has been described
above. That is, the flow pipes 250 are arranged to cor-
respond to the suction holes 133. The number, the posi-
tions, and the shapes of the flow pipes are illustrative,
and the flow pipes may be provided in various forms.
[0120] In FIG. 10, the eight suction holes 133 are illus-
trated as dotted lines. As described above, the two suc-
tion holes 133 constitute one pair, and four pairs of the
suction holes 133 are arranged on four sides. The flow
pipes 250 are arranged such that one flow pipe 250 cor-
responds to the pair of suction holes 133.
[0121] Further, as illustrated in FIG. 9, the flow pipes
250 may be in contact with the inner circumferential sur-
face of the piston 130. Accordingly, a distance between
the first muffler 200 and the piston 130 is minimized, so
that an amount of the refrigerant remaining therebetween
may be minimized.
[0122] Further, a refrigerant distribution structure 260
is provided on a rear side of an inside of the protrusion
210, that is, inside the connection part 230. The refriger-
ant distribution structure 260 distributes the refrigerant
flowing along the connection part 230 to the plurality of

flow pipes 250.
[0123] As illustrated in FIG. 9, the refrigerant distribu-
tion structure 260 is provided in a form of a cone having
a distribution point 260a as a vertex. Inclined surfaces
260b are provided toward the front side with respect to
the distribution point 260a, and the refrigerant is divided
at the distribution point 260a to flow along the inclined
surfaces 260b. The flowing refrigerant is introduced into
ends of the flowing pipes 250, flows to the front side of
the first muffler 200 along the flowing pipes 250, and is
introduced into the piston 130.
[0124] The refrigerant distribution structure 260 may
be located at the center of the first muffler 200. In partic-
ular, the refrigerant distribution structure 260 may be ar-
ranged at one end of the resonator, which is adjacent to
the seating part 220.
[0125] The refrigerant may effectively flow to the suc-
tion holes 133 through the flowing pipes 250 and the re-
frigerant distribution structure 260. Further, the refriger-
ant is naturally distributed to the flowing pipes 250 along
the refrigerant distribution structure 260, so that occur-
rence of vortex is prevented.
[0126] The resonator includes a resonance pipe 240
having a resonance inlet 241 on one side thereof, and a
resonance inlet pipe 245 extending from the resonance
inlet 241 to the inside of the resonance pipe 240, that is,
toward a resonance space.
[0127] As illustrated in FIG. 9, the resonance pipe 240
shares inner walls of the flowing pipes 250, and is formed
on an inner side of the flowing pipes 250. It is apparent
that the resonance pipe 240 and the flowing pipes 250
may be formed to have separate outer walls.
[0128] As illustrated in FIG. 8, the protrusion 210 in-
cludes a tip end 240a facing one surface of the piston
130, on which the suction holes 133 are formed. The
resonance inlet 241 and ends of the flowing pipes 250,
through which the refrigerant is discharged to the piston
130, may be provided at the tip end 240a. That is, the
resonance inlet 241 and the ends of the flowing pipes
250 are provided at the tip end 240a, and the ends of the
flowing pipes 250 are arranged on an outer side of the
resonance inlet 241 around the resonance inlet 241.
[0129] Further, as described above, the refrigerant dis-
tribution structure 260 is provided at one end of the res-
onance pipe 240, which is adjacent to the seating part
220, and the resonance inlet 241 is provided at the other
end of the resonance pipe 240. Further, the refrigerant
distributed from the refrigerant distribution structure 260
is introduced into the ends of the flowing pipes 250, and
the refrigerant is discharged from the other ends of the
flowing pipes 250 provided at the tip end 240a.
[0130] The length, the sectional area, and the diameter
of the resonance inlet pipe 245 and an inner space of the
resonance pipe 240 may be formed differently depending
on a design. As an example, the resonance pipe 240 is
one kind of the Helmholtz resonator, and a resonance
frequency f thereof is determined as follows.
[0131] 1 
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[0132] Thus, the resonance frequency f required for
the linear compressor 10 may be provided by changing
an internal volume V of the resonance resonance pipe
240, and the length L, the sectional area A, and the di-
ameter d of the resonance inlet pipe 245, which affect
the resonance frequency f.
[0133] Further, a central empty space defined due to
the flowing pipes 250 located on an outer side to corre-
spond to the suction holes 133 is utilized as the reso-
nance pipe 240. That is, by utilizing the empty space, a
space may be efficiently used, and at the same time, a
noise prevention effect may be increased.
[0134] In short, the refrigerant having flowed to an in-
side of the shell 101 through the suction pipe 104 flows
to the piston 130 through the suction muffler 150. In detail,
the refrigerant passes through the third muffler 153, the
second muffler 152, and the first muffler 200, and is then
distributed in the first muffler 200 along the refrigerant
distribution structure 260. The distributed refrigerant
flows to the plurality of flowing pipes 250, and is dis-
charged from a tip end of the first muffler 200, that is, the
tip end 240a of the protrusion 210. The discharged re-
frigerant is suctioned to the compression space P along
the suction holes 133 of the piston 130, and is com-
pressed. Further, noise generated during such a suction
and compression process is damped by using the reso-
nator. In detail, the generated noise may be damped
while moving to an inner space of the resonance pipe
250 along the resonance inlet pipe 245. The refrigerant
compressed in the compression space P is discharged
to the outside of the shell 101 through the discharge pipe
105.

Claims

1. A linear compressor comprising:

a cylinder (120) defining a compression space
(P);
a piston (130) having suction holes (133)
through which a refrigerant is introduced into the
compression space (P);
a suction muffler (10) which is connected to the
piston (130) and through which the refrigerant
supplied to the piston (130) flows,
wherein the suction muffler (150) comprises a
seating part (220) seated on one side of the pis-
ton (130), and a protrusion (210) arranged inside
the piston (130), and
wherein the protrusion (210) comprises,

flowing pipes (250) extending from the seating
part (220) to an inside of the piston (130) to guide
the refrigerant to the suction hole (133), and
a resonator arranged on one side of the flowing
pipe (250) and having a resonance space there-
in.

2. The linear compressor of claim 1, wherein the flowing
pipes (250) are arranged on an outer side of the res-
onator around the resonator.

3. The linear compressor of claim 2, wherein the plu-
rality of flowing pipes (250) are arranged along a
circumference of the resonator.

4. The linear compressor of claim 2, wherein a refrig-
erant distribution structure (260) configured to dis-
tribute the refrigerant to the flowing pipes (250) is
provided in the suction muffler (150).

5. The linear compressor of claim 4, wherein the refrig-
erant distribution structure (260) is provided in a form
of a cone having a distribution point as a vertex and
having inclined surfaces.

6. The linear compressor of claim 4, or 5, wherein the
refrigerant distribution structure (260) is arranged at
one end of the resonator, which is adjacent to the
seating part.

7. The linear compressor of claim 2, wherein at least
one suction hole (133) is located to correspond to
each of the flowing pipes (250).

8. The linear compressor of claim 7, wherein the
number of suction holes (133) is smaller than the
number of flowing pipes (250).

9. The linear compressor of any one of claims 1 to 8,
wherein the resonator comprises a resonance pipe
(240) having a resonance inlet (241) on one side
thereof, and a resonance inlet pipe (245) extending
from the resonance inlet (241) to an inside of the
resonance pipe (240).

10. The linear compressor of claim 9, wherein the pro-
trusion (210) comprises a tip end (240a) facing one
surface of the piston (130), on which the suction
holes (133) are formed, wherein the resonance inlet
(241) and ends of the flowing pipes, through which
the refrigerant is discharged to the piston (130), are
provided at the tip end (240a).

11. The linear compressor of any one of claims 1 to 10,
wherein the flowing pipes (250) are in contact with
an inner circumferential surface of the piston (130).

12. A linear compressor comprising:
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a shell (101) defining an outer appearance;
a suction pipe (104) provided on one side of the
shell (101) such that a refrigerant is suctioned
to an inside of the shell (101); and
a suction muffler (150) provided to reduce noise
generated by the refrigerant suctioned through
the suction pipe (104),
wherein the suction muffler (150) comprises:

a first muffler (200) having a resonance
space therein;
a second muffler (152) coupled to one side
of the first muffler (200); and
a third muffler (153) accommodating the
second muffler (152) therein, and extending
to a rear side of the first muffler (200).

13. The linear compressor of claim 12 wherein the re-
frigerant suctioned to the inside of the shell (101)
through the suction pipe (104) sequentially passes
through the third muffler (153), the second muffler
(152), and the first muffler (200).

14. The linear compressor of claim 12, further compris-
ing a piston (130) arranged inside the shell (104),
wherein at least a portion of the first muffler (200) is
located inside the piston (130).

15. The linear compressor of claim 14, wherein the first
muffler (200) comprises:

a protrusion (210) arranged inside the piston
(130);
a connection part (230) connected to the second
muffler (152); and
a seating part (220) provided between the pro-
trusion (210) and the connection part and seated
on the piston (130).

16. The linear compressor of claim 15, wherein the pro-
trusion (210) comprises a plurality of flowing pipes
provided to guide the refrigerant to the piston (130),
and
wherein a resonator having the resonance space is
arranged between the plurality of flowing pipes (250).

17. The linear compressor of claim 16, wherein the plu-
rality of flowing pipes (250) are arranged along a
circumference of the resonator.

18. A linear compressor comprising:

a suction pipe (104) into which a refrigerant is
introduced; and
a suction muffler (150) through which the refrig-
erant introduced through the suction pipe (104)
passes,
wherein the suction muffler (150) comprises:

a plurality of flowing pipes (250);
a refrigerant distribution structure (260)
configured to distribute the refrigerant such
that the refrigerant flows to the plurality of
flowing pipes (250); and
a resonator arranged between the plurality
of flowing pipes (250) to define a predeter-
mined resonance space.

19. The linear compressor of claim 18, further compris-
ing a piston (130) connected to the suction muffler
(150),
wherein the refrigerant having flowed through the
plurality of flowing pipes (250) is suctioned to the
piston (130) and is compressed, and
wherein noise generated while the refrigerant is suc-
tioned and compressed is damped by the resonator.

20. The linear compressor of claim 18, or 19, wherein
the refrigerant distribution structure (260) is provided
at one end of the resonator.
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