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Description
FIELD OF THE INVENTION

[0001] The present subject matter relates generally to
linear compressors and oil splash shields for linear com-
pressors.

BACKGROUND OF THE INVENTION

[0002] Certain refrigerator appliances include sealed
systems for cooling chilled chambers of the refrigerator
appliance. The sealed systems generally include a com-
pressor that generates compressed refrigerant during
operation of the sealed system. The compressed refrig-
erant flows to an evaporator where heat exchange be-
tween the chilled chambers and the refrigerant cools the
chilled chambers and food items located therein.
[0003] Recently, certain refrigerator appliances have
included linear compressors for compressing refrigerant.
Linear compressors generally include a piston and a driv-
ing coil. The driving coil generates a force for sliding the
piston forward and backward within a chamber. During
motion of the piston within the chamber, the piston com-
presses refrigerant. An oil supply system is typically in-
cluded within the compressor housing for lubricating the
piston to reduce friction losses due to rubbing of the pis-
ton against the wall of the chamber, which can negatively
affect an efficiency of an associated refrigerator appli-
ance. However, such linear compressors often suffer
from oil droplet entrainment into the suction gas inlet.
Such oil entrainment may result in valve damage due to
stress from increased valve extension. This occurs dur-
ing the expansion stroke from oil droplets impacting the
surface of the valve.

[0004] Accordingly, a linear compressor with features
for preventing oil droplet entrainment into the suction gas
inlet during operation of the linear compressor would be
useful.

BRIEF DESCRIPTION OF THE INVENTION

[0005] Aspects and advantages of the invention will be
set forth in part in the following description, or may be
apparent from the description, or may be learned through
practice of the invention.

[0006] In a first example embodiment, a linear com-
pressor defines an axial direction and a vertical direction.
The linear compressor includes a housing defining a
sump for collecting a lubricant and a suction inlet for re-
ceiving a flow of refrigerant into the housing, a pump for
circulating the lubricant within the housing, the pump in-
cluding a pump inlet positioned within the sump, and a
piston being movable along the axial direction within a
chamber to compress the flow of refrigerant. A flex mount
is coupled to the piston and defines a channel in fluid
communication with the chamber and a channel inlet for
receiving the flow of refrigerant from the suction inlet and
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into the channel and a splash shield is positioned within
the housing between the channel inlet and the pump inlet
along the vertical direction.

[0007] Inasecondexample embodiment, alinearcom-
pressor defining an axial direction and a vertical direction
is provided. The linear compressor includes a casing in-
cluding a cylinder defining a chamber, a piston being
movable along the axial direction within the chamber to
compress a flow of refrigerant, and a channel inlet for
receiving the flow of refrigerant from a suction inlet. A
pump for circulates the lubricant within the housing and
includes a pump inlet and a splash shield is positioned
within the housing between the channel inlet and the
pump inlet along the vertical direction.

[0008] These and other features, aspects and advan-
tages of the present invention will become better under-
stood with reference to the following description and ap-
pended claims. The accompanying drawings, which are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and, together with
the description, serve to explain the principles of the in-
vention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] A full and enabling disclosure of the present in-
vention, including the best mode thereof, directed to one
of ordinary skill in the art, is set forth in the specification,
which makes reference to the appended figures.

FIG. 1 is a front elevation view of a refrigerator ap-
pliance according to an example embodiment of the
present subject matter.

FIG. 2 is schematic view of certain components of
the example refrigerator appliance of FIG. 1.

FIG. 3 is a perspective, section view of a linear com-
pressor according to an exemplary embodiment of
the present subject matter.

FIG. 4 is another perspective, section view of the
exemplary linear compressor of FIG. 3 according to
an exemplary embodiment of the present subject
matter.

FIG. 5 is a perspective view of a linear compressor
with a compressor housing removed for clarity ac-
cording to an example embodiment of the present
subject matter.

FIG. 6 is a section view of the exemplary linear com-
pressor of FIG. 3 with a piston in an extended position
according to an exemplary embodiment of the
present subject matter.

FIG. 7 is a section view of the exemplary linear com-
pressor of FIG. 3 with the piston in a retracted posi-
tion according to an exemplary embodiment of the
present subject matter.

FIG. 8 provides a schematic, cross sectional view of
the exemplary linear compressor of FIG. 3 according
to an exemplary embodiment of the present subject
matter.
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[0010] Repeat use of reference characters in the
present specification and drawings is intended to repre-
sent the same or analogous features or elements of the
present invention.

DETAILED DESCRIPTION

[0011] Reference now will be made in detail to embod-
iments of the invention, one or more examples of which
are illustrated in the drawings. Each example is provided
by way of explanation of the invention, not limitation of
the invention. In fact, it will be apparent to those skilled
in the art that various modifications and variations can
be made in the present invention without departing from
the scope or spirit of the invention. For instance, features
illustrated or described as part of one embodiment can
be used with another embodiment to yield a still further
embodiment. Thus, it is intended that the present inven-
tion covers such modifications and variations as come
within the scope of the appended claims and their equiv-
alents.

[0012] FIG. 1 depicts a refrigerator appliance 10 that
incorporates a sealed refrigeration system 60 (FIG. 2). It
should be appreciated that the term "refrigerator appli-
ance" is used in a generic sense herein to encompass
any manner of refrigeration appliance, such as a freezer,
refrigerator/freezer combination, and any style or model
of conventional refrigerator. In addition, it should be un-
derstood that the present subject matter is not limited to
use in appliances. Thus, the present subject matter may
be used for any other suitable purpose, such as vapor
compression within air conditioning units or air compres-
sion within air compressors.

[0013] In the illustrated example embodiment shown
in FIG. 1, the refrigerator appliance 10 is depicted as an
upright refrigerator having a cabinet or casing 12 that
defines a number of internal chilled storage compart-
ments. In particular, refrigerator appliance 10 includes
upper fresh-food compartments 14 having doors 16 and
lower freezer compartment 18 having upper drawer 20
and lower drawer 22. The drawers 20 and 22 are "pull-
out" drawers in that they can be manually moved into
and out of the freezer compartment 18 on suitable slide
mechanisms.

[0014] FIG. 2 is a schematic view of certain compo-
nents of refrigerator appliance 10, including a sealed re-
frigeration system 60 of refrigerator appliance 10. A ma-
chinery compartment 62 contains components for exe-
cuting a known vapor compression cycle for cooling air.
The components include a compressor 64, a condenser
66, an expansion device 68, and an evaporator 70 con-
nected in series and charged with a refrigerant. As will
be understood by those skilled in the art, refrigeration
system 60 may include additional components, e.g., at
least one additional evaporator, compressor, expansion
device, and/or condenser. As an example, refrigeration
system 60 may include two evaporators.

[0015] Within refrigeration system 60, refrigerant flows
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into compressor 64, which operates to increase the pres-
sure of the refrigerant. This compression of the refriger-
ant raises its temperature, which is lowered by passing
the refrigerant through condenser 66. Within condenser
66, heat exchange with ambient air takes place so as to
cool the refrigerant. A fan 72 is used to pull air across
condenser 66, as illustrated by arrows AC, so as to pro-
vide forced convection for a more rapid and efficient heat
exchange between the refrigerant within condenser 66
and the ambient air. Thus, as will be understood by those
skilled in the art, increasing air flow across condenser 66
can, e.g., increase the efficiency of condenser 66 by im-
proving cooling of the refrigerant contained therein.
[0016] An expansion device 68 (e.qg., a valve, capillary
tube, or other restriction device) receives refrigerant from
condenser 66. From expansion device 68, the refrigerant
enters evaporator 70. Upon exiting expansion device 68
and entering evaporator 70, the refrigerant drops in pres-
sure. Due to the pressure drop and/or phase change of
the refrigerant, evaporator 70 is cool relative to compart-
ments 14 and 18 of refrigerator appliance 10. As such,
cooled air is produced and refrigerates compartments 14
and 18 of refrigerator appliance 10. Thus, evaporator 70
is a type of heat exchanger which transfers heat from air
passing over evaporator 70 to refrigerant flowing through
evaporator 70.

[0017] Collectively, the vapor compression cycle com-
ponents in a refrigeration circuit, associated fans, and
associated compartments are sometimes referred to as
a sealed refrigeration system operable to force cold air
through compartments 14, 18 (FIG. 1). The refrigeration
system 60 depicted in FIG. 2 is provided by way of ex-
ample only. Thus, it is within the scope of the present
subject matter for other configurations of the refrigeration
system to be used as well.

[0018] Referring now generally to FIGS. 3 through 7,
a linear compressor 100 will be described according to
exemplary embodiments of the present subject matter.
Specifically, FIGS. 3 and 4 provide perspective, section
views of linear compressor 100, FIG. 5 provides a per-
spective view of linear compressor 100 with a compres-
sor shell or housing 102 removed for clarity, and FIGS.
6 and 7 provide section views of linear compressor when
apistonis in an extended and retracted position, respec-
tively. It should be appreciated that linear compressor
100 is used herein only as an exemplary embodiment to
facilitate the description of aspects of the present subject
matter. Modifications and variations may be made to lin-
ear compressor 100 while remaining within the scope of
the present subject matter.

[0019] As illustrated for example in FIGS. 3 and 4,
housing 102 may include a lower portion or lower housing
104 and an upper portion or upper housing 106 which
are joined together to form a substantially enclosed cavity
108 for housing various components of linear compres-
sor 100. Specifically, for example, cavity 108 may be a
hermetic or air-tight shell that can house working com-
ponents of linear compressor 100 and may hinder or pre-
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vent refrigerant from leaking or escaping from refrigera-
tion system 60. In addition, linear compressor 100 gen-
erally defines an axial direction A, a radial direction R,
and a circumferential direction C. it should be appreciated
that linear compressor 100 is described and illustrated
herein only to describe aspects of the present subject
matter. Variations and modifications to linear compressor
100 may be made while remaining within the scope of
the present subject matter.

[0020] Referring now generally to FIGS. 3 through 7,
various parts and working components of linear compres-
sor 100 will be described according to an exemplary em-
bodiment. As shown, linear compressor 100 includes a
casing 110 that extends between a first end portion 112
and a second end portion 114, e.g., along the axial di-
rection A. Casing 110 includes includes a cylinder 116
that defines a chamber 118. Cylinder 116 is positioned
at or adjacent first end portion 112 of casing 110. Cham-
ber 118 extends longitudinally along the axial direction
A. As discussed in greater detail below, linear compres-
sor 100 is operable to increase a pressure of fluid within
chamber 118 of linear compressor 100. Linear compres-
sor 100 may be used to compress any suitable fluid, such
as refrigerant or air. In particular, linear compressor 100
may be used in a refrigerator appliance, such as refrig-
erator appliance 10 (FIG. 1) in which linear compressor
100 may be used as compressor 64 (FIG. 2).

[0021] Linearcompressor 100 includes a stator 120 of
a motor that is mounted or secured to casing 110. For
example, stator 120 generally includes an outer back iron
122 and a driving coil 124 that extend about the circum-
ferential direction C within casing 110. Linear compressor
100 also includes one or more valves that permit refrig-
erant to enter and exit chamber 118 during operation of
linear compressor 100. For example, a discharge valve
126 is positioned at an end of chamber 118 for regulating
the flow of refrigerant out of chamber 118, while a suction
valve 128 (shown only in FIGS. 6-7 for clarity) regulates
flow of refrigerant into chamber 118.

[0022] A piston 130 with a piston head 132 is slidably
received within chamber 118 of cylinder 116. In particu-
lar, piston 130 is slidable along the axial direction A. Dur-
ing sliding of piston head 132 within chamber 118, piston
head 132 compresses refrigerant within chamber 118.
As an example, from a top dead center position (see,
e.g., FIG. 6), piston head 132 can slide within chamber
118 towards a bottom dead center position (see, e.g.,
FIG. 7) along the axial direction A, i.e., an expansion
stroke of piston head 132. When piston head 132 reaches
the bottom dead center position, piston head 132 chang-
es directions and slides in chamber 118 back towards
the top dead center position, i.e., a compression stroke
of piston head 132. It should be understood that linear
compressor 100 may include an additional piston head
and/or additional chambers at an opposite end of linear
compressor 100. Thus, linear compressor 100 may have
multiple piston heads in alternative exemplary embodi-
ments.
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[0023] As illustrated, linear compressor 100 also in-
cludes a mover 140 which is generally driven by stator
120 for compressing refrigerant. Specifically, for exam-
ple, mover 140 may include an inner back iron 142 po-
sitioned in stator 120 of the motor. In particular, outer
back iron 122 and/or driving coil 124 may extend about
inner back iron 142, e.g., along the circumferential direc-
tion C. Inner back iron 142 also has an outer surface that
faces towards outer back iron 122 and/or driving coil 124.
Atleast one driving magnet 144 is mounted to inner back
iron 142, e.g., at the outer surface of inner back iron 142.
[0024] Driving magnet 144 may face and/or be ex-
posed to driving coil 124. In particular, driving magnet
144 may be spaced apart from driving coil 124, e.g., along
the radial direction R by an air gap. Thus, the air gap may
be defined between opposing surfaces of driving magnet
144 and driving coil 124. Driving magnet 144 may also
be mounted or fixed to inner back iron 142 such that an
outer surface of driving magnet 144 is substantially flush
with the outer surface of inner backiron 142. Thus, driving
magnet 144 may be inset within inner back iron 142. In
such a manner, the magnetic field from driving coil 124
may have to pass through only a single air gap between
outer back iron 122 and inner back iron 142 during op-
eration of linear compressor 100, and linear compressor
100 may be more efficient relative to linear compressors
with air gaps on both sides of a driving magnet.

[0025] As may be seen in FIG. 3, driving coil 124 ex-
tends about inner back iron 142, e.g., along the circum-
ferential direction C. In alternative example embodi-
ments, inner back iron 142 may extend around driving
coil 124 along the circumferential direction C. Driving coil
124 is operable to move the inner back iron 142 along
the axial direction A during operation of driving coil 124.
As an example, a current may be induced within driving
coil 124 by a current source (not shown) to generate a
magnetic field that engages driving magnet 144 and urg-
es piston 130 to move along the axial direction A in order
to compress refrigerant within chamber 118 as described
above and will be understood by those skilled in the art.
In particular, the magnetic field of driving coil 124 may
engage driving magnet 144 in order to move inner back
iron 142 and piston head 132 along the axial direction A
during operation of driving coil 124. Thus, driving coil 124
may slide piston 130 between the top dead center posi-
tion and the bottom dead center position, e.g., by moving
inner back iron 142 along the axial direction A, during
operation of driving coil 124.

[0026] Linear compressor 100 may include various
components for permitting and/or regulating operation of
linear compressor 100. In particular, linear compressor
100 includes a controller (not shown) that is configured
for regulating operation of linear compressor 100. The
controller is in, e.g., operative, communication with the
motor, e.g., driving coil 124 of the motor. Thus, the con-
troller may selectively activate driving coil 124, e.g., by
inducing current in driving coil 124, in order to compress
refrigerant with piston 130 as described above.
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[0027] The controller includes memory and one or
more processing devices such as microprocessors,
CPUs or the like, such as general or special purpose
microprocessors operable to execute programming in-
structions or micro-control code associated with opera-
tion of linear compressor 100. The memory canrepresent
random access memory such as DRAM, or read only
memory such as ROM or FLASH. The processor exe-
cutes programming instructions stored in the memory.
The memory can be a separate component from the proc-
essor or can be included onboard within the processor.
Alternatively, the controller may be constructed without
using a microprocessor, e.g., using a combination of dis-
crete analog and/or digital logic circuitry (such as switch-
es, amplifiers, integrators, comparators, flip-flops, AND
gates, and the like) to perform control functionality in-
stead of relying upon software.

[0028] Inner back iron 142 further includes an outer
cylinder 146 and an inner sleeve 148. Outer cylinder 146
defines the outer surface of inner back iron 142 and also
has an inner surface positioned opposite the outer sur-
face of outer cylinder 146. Inner sleeve 148 is positioned
on or at inner surface of outer cylinder 146. A first inter-
ference fit between outer cylinder 146 and inner sleeve
148 may couple or secure outer cylinder 146 and inner
sleeve 148 together. In alternative exemplary embodi-
ments, inner sleeve 148 may be welded, glued, fastened,
or connected via any other suitable mechanism or meth-
od to outer cylinder 146.

[0029] Outercylinder 146 may be constructed of or with
any suitable material. For example, outer cylinder 146
may be constructed of or with a plurality of (e.g., ferro-
magnetic) laminations. The laminations are distributed
along the circumferential direction C in order to form outer
cylinder 146 and are mounted to one another or secured
together, e.g., with rings pressed onto ends of the lami-
nations. Outer cylinder 146 may define a recess that ex-
tends inwardly from the outer surface of outer cylinder
146, e.g., along the radial direction R. Driving magnet
144 is positioned in the recess on outer cylinder 146,
e.g., such that driving magnet 144 is inset within outer
cylinder 146.

[0030] Linear compressor 100 also includes a pair of
planar springs 150. Each planar spring 150 may be cou-
pled to arespective end ofinner back iron 142, e.g., along
the axial direction A. During operation of driving coil 124,
planar springs 150 support inner back iron 142. In par-
ticular, inner back iron 142 is suspended by planar
springs 150 within the stator or the motor of linear com-
pressor 100 such that motion ofinner back iron 142 along
the radial direction R is hindered or limited while motion
along the axial direction A is relatively unimpeded. Thus,
planar springs 150 may be substantially stiffer along the
radial direction R than along the axial direction A. In such
amanner, planar springs 150 can assist with maintaining
a uniformity of the air gap between driving magnet 144
and driving coil 124, e.g., along the radial direction R,
during operation of the motor and movement of inner

10

15

20

25

30

35

40

45

50

55

back iron 142 on the axial direction A. Planar springs 150
can also assist with hindering side pull forces of the motor
from transmitting to piston 130 and being reacted in cyl-
inder 116 as a friction loss.

[0031] A flex mount 160 is mounted to and extends
through inner back iron 142. In particular, flex mount 160
is mounted to inner back iron 142 via inner sleeve 148.
Thus, flex mount 160 may be coupled (e.g., threaded) to
inner sleeve 148 at the middle portion of inner sleeve 148
and/or flex mount 160 in order to mount or fix flex mount
160 to inner sleeve 148. Flex mount 160 may assist with
forming a coupling 162. Coupling 162 connects inner
back iron 142 and piston 130 such that motion of inner
back iron 142, e.g., along the axial direction A, is trans-
ferred to piston 130.

[0032] Coupling 162 may be a compliant coupling that
is compliant or flexible along the radial direction R. In
particular, coupling 162 may be sufficiently compliant
along the radial direction R such that little or no motion
ofinner backiron 142 along the radial direction R is trans-
ferred to piston 130 by coupling 162. In such a manner,
side pull forces of the motor are decoupled from piston
130 and/or cylinder 116 and friction between piston 130
and cylinder 116 may be reduced.

[0033] As may be seen in the figures, piston head 132
of piston 130 has a cylindrical side wall 170. Cylindrical
side wall 170 may extend along the axial direction A from
piston head 132 towards inner back iron 142. An outer
surface of cylindrical side wall 170 may slide on cylinder
116 at chamber 118 and an inner surface of cylindrical
side wall 170 may be positioned opposite the outer sur-
face of cylindrical side wall 170. Thus, the outer surface
of cylindrical side wall 170 may face away from a center
of cylindrical side wall 170 along the radial direction R,
and the inner surface of cylindrical side wall 170 may
face towards the center of cylindrical side wall 170 along
the radial direction R.

[0034] Flexmount 160 extends between afirstend por-
tion 172 and a second end portion 174, e.g., along the
axial direction A. According to an exemplary embodi-
ment, the inner surface of cylindrical side wall 170 defines
a ball seat 176 proximate first end portion. In addition,
coupling 162 also includes a ball nose 178. Specifically,
for example, ball nose 178 is positioned at first end por-
tion 172 of flex mount 160, and ball nose 178 may contact
flex mount 160 at first end portion 172 of flex mount 160.
In addition, ball nose 178 may contact piston 130 at ball
seat 176 of piston 130. In particular, ball nose 178 may
rest on ball seat 176 of piston 130 such that ball nose
178 is slidable and/or rotatable on ball seat 176 of piston
130. Forexample, ballnose 178 may have a frusto-spher-
ical surface positioned against ball seat 176 of piston
130, and ball seat 176 may be shaped complementary
to the frusto-spherical surface of ball nose 178. The frus-
to-spherical surface of ball nose 178 may slide and/or
rotate on ball seat 176 of piston 130.

[0035] Relative motion between flex mount 160 and
piston 130 at the interface between ball nose 178 and
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ball seat 176 of piston 130 may provide reduced friction
between piston 130 and cylinder 116, e.g., compared to
a fixed connection between flex mount 160 and piston
130. For example, when an axis on which piston 130
slides within cylinder 116 is angled relative to the axis on
which inner back iron 142 reciprocates, the frusto-spher-
ical surface of ball nose 178 may slide on ball seat 176
of piston 130 to reduce friction between piston 130 and
cylinder 116 relative to a rigid connection between inner
back iron 142 and piston 130.

[0036] Flex mount 160 is connected to inner back iron
142 away from first end portion 172 of flex mount 160.
For example, flex mount 160 may be connected to inner
back iron 142 at second end portion 174 of flex mount
160 or between first and second end portions 172, 174
of flex mount 160. Conversely, flex mount 160 is posi-
tioned at or within piston 130 at first end portion 172 of
flex mount 160, as discussed in greater detail below.
[0037] In addition, flex mount 160 includes a tubular
wall 190 between inner back iron 142 and piston 130. A
channel 192 within tubular wall 190 is configured for di-
recting compressible fluid, such as refrigerant or air,
though flex mount 160 towards piston head 132 and/or
into piston 130. Inner back iron 142 may be mounted to
flex mount 160 such that inner back iron 142 extends
around tubular wall 190, e.g., at the middle portion of flex
mount 160 between first and second end portions 172,
174 of flex mount 160. Channel 192 may extend between
first and second end portions 172, 174 of flex mount 160
within tubular wall 190 such that the compressible fluid
is flowable from first end portion 172 of flex mount 160
to second end portion 174 of flex mount 160 through
channel 192. In such a manner, compressible fluid may
flow through inner back iron 142 within flex mount 160
during operation of linear compressor 100. A muffler 194
may be positioned within channel 192 within tubular wall
190, e.g., to reduce the noise of compressible fluid flow-
ing through channel 192.

[0038] Pistonhead 132 also defines at least one open-
ing 196. Opening 196 of piston head 132 extends, e.g.,
along the axial direction A, through piston head 132.
Thus, the flow of fluid may pass through piston head 132
via opening 196 of piston head 132 into chamber 118
during operation oflinear compressor 100. In suchaman-
ner, the flow of fluid (that is compressed by piston head
132 within chamber 118) may flow within channel 192
through flex mount 160 and inner back iron 142 to piston
130 during operation of linear compressor 100. As ex-
plained above, suction valve 128 (FIGS. 6-7) may be
positioned on piston head 132 to regulate the flow of com-
pressible fluid through opening 196 into chamber 118.
[0039] Referring still to FIGS. 3 through 7, and now
also referring to FIG. 8, a lubrication system 200 will be
described which may be used with linear compressor
100. Specifically, lubrication system 200 is configured for
circulating a lubricant, e.g., such as oil, through the work-
ing or moving components of linear compressor 100 to
reduce friction, improve efficiency, etc. Although lubrica-
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tion system 200 is described herein with respect to linear
compressor 100, it should be appreciated that aspects
of lubrication system 200 may apply to any other suitable
compressor or machine that requires continuous lubrica-
tion.

[0040] As shown, housing 102 generally defines a
sump 202 which is configured for collecting oil (e.g., as
identified herein by reference numeral 204, see FIG. 8).
Specifically, sump 202 is defined in the bottom portion
of lower housing 104. Lubrication system 200 further in-
cludes a pump 206 for continuously circulating oil 204
through components of linear compressor 100 which
need lubrication. In this regard, for example, pump 206
may include a pump inlet 208 positioned proximate bot-
tom of housing 102 within sump 202. Pump 206 may
draw in oil 204 from sump 202 through pump inlet 208
before circulating it throughout linear compressor 100,
e.g., via a supply conduit 210. Although only one supply
conduit 210 is shown in the figures for clarity, it should
be appreciated that lubrication system 200 may include
any suitable number of supply conduits, nozzles, and oth-
er distribution features in order to provide oil 204 to var-
ious components throughout linear compressor 100.
[0041] Notably, according to the illustrated embodi-
ment, pump inlet 208 is positioned very near and faces
the bottom of lower housing 104. In this manner, pump
206 may readily draw in oil 204 even when oil levels are
low. Specifically, linear compressor 100 may be config-
ured for receiving oil 204 not to exceed a max oil fill line
212. For example, the max oil fill line 212 is identified in
FIG. 8, and may for example extend less than half the
way up lower housing 104, less than a quarter of the way
up lower housing 104, or lower. During operation, pump
206 may circulate oil 204 throughout linear compressor
100, after which the oil 204 will seep or flow out of the
working components and down into sump 202 where it
is collected forrecirculation. Although notillustrated here,
it should be appreciated that lubrication system 200 may
include various features for treating, filtering, or condi-
tioning oil 204 during recirculation, such as various filters,
screens, etc.

[0042] Asalsoillustratedinthe figures, linearcompres-
sor 100 may include a suction inlet 220 for receiving a
flow of refrigerant (e.g. identified herein by reference nu-
meral 222, see FIG. 8). Specifically, suction inlet 220 may
be defined on housing 102 (e.g., such as on lower hous-
ing 104), and may be configured for receiving a refriger-
ant supply conduit to provide refrigerant to cavity 108.
As explained above, flex mount 160 includes tubular wall
190, which defines channel 192 for directing compress-
ible fluid, such as refrigerant gas 222, through flex mount
160 towards piston head 132. In this manner, desirable
flow path of refrigerant gas 222 is through suction inlet
220, through channel 192, through opening 196, and into
chamber 118. Suction valve 128 may block opening 196
during a compression stroke and a discharge valve 126
may permit the compressed gas to exit chamber 118
when the desired pressure is reached.
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[0043] Flex mount 160 may further define a channel
inlet 230 which is positioned proximate a second end
portion 174 of flex mount 160 for drawing gas 222 and
from suction inlet 220 or cavity 108 into channel 192.
Specifically, channel inlet 230 may be an opening on flex
mount 60 which extends substantially within a vertical
plane and opens toward suction inlet 220. Specifically,
according to the illustrated embodiment, channel inlet
230 and suction inlet 220 may be positioned substantially
within the same horizontal plane (e.g. as indicated by
reference numeral 232 in FIG. 8). According to the illus-
trated embodiment, suction inlet 220 and channel inlet
230 are also positioned proximate a midpoint of housing
102 along a vertical direction V (see FIG. 8, e.g., perpen-
dicular to the axial direction A). However, it should be
appreciated that according to alternative embodiments,
suctioninlet 220 and channel inlet 230 may be positioned
at any other suitable locations within housing 102.
[0044] Notably, during certain operating conditions, oil
204 from sump 202 may have a tendency to splash,
slosh, or otherwise entrain itself with suction gas 222.
However, it is desirable to prevent the entrainment of oil
within suction gas 222, as this may cause a malfunction
of valves, may cause piston overextension, or may cause
other operating issues for linear compressor 100. There-
fore, aspects of the present subject matter are directed
to features for reducing the likelihood of oil entrainment
within gas 222.

[0045] Specifically, as illustrated in the figures, linear
compressor 100 further includes a splash shield 240 that
is positioned within housing 102 between channel inlet
230 and pump inlet 208 along the vertical direction V.
Splash shield 240 is generally configured for preventing
oil droplets from splashing upward from sump 202 into a
region near suction inlet 220 or channel inlet 230. Spe-
cifically, according to the illustrated embodiment, splash
shield 240 is mounted on or is formed as a part of lower
housing 104, and is positioned just below suction inlet
220. In addition, in order to prevent oil 204 from being
filled up above splash shield 240, splash shield 240 is
typically positioned above a max oil fill line 212 defined
by housing 102. According to an exemplary embodiment,
splash shield 240 is positioned closer to channel inlet
230 than to pump inlet 208. According still other embod-
iments, splash shield 240 is positioned within a top half
of lower housing 104 along the vertical direction V, or
within a top quarter or a top eighth of lower housing 104
along the vertical direction V. Thus, during normal oper-
ation, splash shield 240 provides a physical barrier be-
tween oil 204 in sump 202 and channel inlet 230.
[0046] Ingeneral, splashshield 240 may have any suit-
able dimensions for blocking oil droplets from reaching
channel inlet 230. For example, as best shown in FIG.
8, channel inlet 230 may remain positioned directly over
splash shield 240 while piston 130 is in a top dead center
position (e.g. as shown by solid lines in FIG. 8). In addi-
tion, splash shield 240 may be in direct contact with lower
housing 104 such that channel inlet 230 is "blocked"
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throughout the full stroke of piston 130. In this regard,
splash shield may define a depth 242 measured along
the axial direction A. According to an exemplary embod-
iment, depth 242 is greater than a stroke length 244 of
piston 130, such that even at top dead center, channel
inlet 230 defines an overlap 246 with splash shield 240
along the axial direction A.

[0047] In addition, splash shield 240 may have any
suitable size and geometry for most effectively blocking
oil droplets from being entrained within gas 222. For ex-
ample, as best illustrated in FIG. 5, splash shield 240
may be arcuate or curved around a lower end of channel
inlet 230. According still other embodiments, splash
shield 240 may extend in a full circle all the way around
channel inlet 230. Furthermore, splash shield 240 may
define a width 250 that is measured perpendicular to the
axial direction A within a horizontal plane. According to
an exemplary embodiment, width 250 is greater than an
inlet diameter 252 of channel inlet 230. For example,
width 250 may be greater than 1.5 times inlet diameter
252, greater than two times inlet diameter 252, greater
than four times inlet diameter 252, or greater.

[0048] According to exemplary embodiments, splash
shield 240 may be formed from any material which is
sufficiently rigid to prevent oil entrainment into the flow
of refrigerant gas 222. For example, splash shield 240
may be formed by injection molding, e.g., using a suitable
plastic material, such as injection molding grade Poly-
butylene Terephthalate (PBT) or Nylon 6. Alternatively,
according to the exemplary embodiment, these compo-
nents may be compression molded, e.g., using sheet
molding compound (SMC) thermoset plastic or other
thermoplastics. According still other embodiments,
splash shield 240 may be formed from metal or any other
suitable rigid material, such as sheet metal.

[0049] The written description uses examples to dis-
close the invention, including the best mode, and also to
enable any person skilled in the art to practice the inven-
tion, including making and using any devices or systems
and performing any incorporated methods. The patent-
able scope of the invention is defined by the claims, and
may include other examples that occur to those skilled
in the art. Such other examples are intended to be within
the scope of the claims if they include structural elements
that do not differ from the literal language of the claims,
or if they include equivalent structural elements with in-
substantial differences from the literal languages of the
claims.

Claims

1. A linear compressor defining an axial direction and
a vertical direction, the linear compressor compris-

ing:

a housing defining a sump for collecting a lubri-
cant and a suction inlet for receiving a flow of
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refrigerant into the housing;

a pump for circulating the lubricant within the
housing, the pump comprising a pump inlet po-
sitioned within the sump;

a piston being movable along the axial direction
within a chamber to compress the flow of refrig-
erant;

a flex mount coupled to the piston and defining
a channel in fluid communication with the cham-
ber and a channel inlet for receiving the flow of
refrigerant from the suction inlet and into the
channel; and

a splash shield positioned within the housing be-
tween the channel inlet and the pump inlet along
the vertical direction.

The linear compressor of claim 1, wherein the splash
shield is mounted on the housing below the suction
inlet.

The linear compressor of claim 1, wherein the splash
shield is positioned above a maximum oil fill line of
the housing.

The linear compressor of claim 1, wherein the piston
reciprocates between a top dead center position and
a bottom dead center position along the axial direc-
tion, and wherein the channel inletis positioned over
the splash shield when the piston is in the top dead
center position.

The linear compressor of claim 1, wherein the splash
shield defines a depth measured along the axial di-
rection, wherein the depth is greater than a stroke
length of the piston.

The linear compressor of claim 1, wherein the splash
shield is arcuate.

The linear compressor of claim 1, wherein the splash
shield extends around the entire channel inlet.

The linear compressor of claim 1, wherein the splash
shield defines a width measured perpendicular to
the axial direction within a horizontal plane, the width
being greater than an inlet diameter of the channel
inlet.

The linear compressor of claim 1, wherein the splash
shield is formed from metal.

The linear compressor of claim 1, wherein the splash
shield is formed from a thermoplastic.

The linear compressor of claim 1, wherein the suc-
tion inlet and the channel inlet are positioned sub-
stantially within a single horizontal plane.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

The linear compressor of claim 1, wherein the suc-
tioninlet and the channelinlet are positioned approx-
imately at a midpoint of the housing along the vertical
direction.

The linear compressor of claim 1, wherein the axial
direction and the vertical direction are perpendicular.

The linear compressor of claim 1, wherein the splash
shield is closer to the channel inlet than the pump
inlet.

A linear compressor defining an axial direction and
a vertical direction, the linear compressor compris-

ing:

a casing comprising a cylinder defining a cham-
ber;

a piston being movable along the axial direction
within the chamber to compress a flow of refrig-
erant;

a channel inlet for receiving the flow of refriger-
ant from a suction inlet;

a pump for circulating the lubricant within the
housing, the pump comprising a pump inlet; and
a splash shield positioned within the housing be-
tween the channel inlet and the pump inlet along
the vertical direction.

The linear compressor of claim 15, further compris-
ing:

a housing defining a sump for collecting a lubricant
and a suction inlet for receiving a flow of refrigerant
into the housing, wherein the splash shield is mount-
ed on the housing below the suction inlet.

The linear compressor of claim 16, wherein the suc-
tion inlet and the channel inlet are positioned sub-
stantially within a single horizontal plane.

The linear compressor of claim 15, wherein the
splash shield defines a depth measured along the
axial direction, wherein the depth is greater than a
stroke length of the piston.

The linear compressor of claim 15, wherein the
splash shield is arcuate.

The linear compressor of claim 15, wherein the
splash shield defines a width measured perpendic-
ular to the axial direction within a horizontal plane,
the width being greater than an inlet diameter of the
channel inlet
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