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DAMPED MOBILE COMPRESSOR

CLAIM TO PRIORITY

[0001] This PCT patent application claims priority to and benefit of U.S. Provisional
Patent Application Serial Number 62/661,468, filed April 23, 2018 and titled

“Damped Mobile Compressor”, all of which is incorporated by reference herein.

BACKGROUND

Field of the Invention

[0002] The present embodiments relate to an appliance for use in mobile
applications with improved compressor damping. More specifically, present
embodiments relate to a compressor for refrigerator cooling having improved
stabilization of components within a housing to limit noise and contact related

damage between the components and the housing.

Description of the Related Art

[0003] The use of small refrigerators on—board over-the-road haul trucks (or
tractors) or other mobile mechanisms such as a recreational vehicle (“RV”) is highly

desirable in order to maintain fresh and/or frozen foods. The refrigerators may have
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various types of cooling systems including, but not limited to,
compression/refrigerant technologies.

[0004] When utilized in the sleeper area of a truck, some refrigerators may be
located in an area of the sleeper cab. The sleeper area, by virtue of its design, is
partially enclosed from the remainder of the truck cab depending on where the user
sleeps and where the refrigerator is located, the refrigerator may be close to a user’s
head. This means that operations of the refrigerator must be quiet or sleep is
interrupted for the user. This is highly undesirable especially if the user is the driver
of the vehicle and needs rest in order to return driving duties safely.

[0005] Many of these types of refrigeration systems are designed for static use, for
example in homes or fixed structures such as commercial buildings or college
dorms, where these smaller refrigerators are typically used. However, when used
for mobile operations, the compressors may make noise due to internal compressor
parts hitting or otherwise contacting the compressor housing during startup,
shutdown or at speeds therebetween due to the movement of the vehicle. This leads
to undesirable noise as well as accelerated decline of performance due to damage.

[0006] It would be desirable to overcome such noises and reduce any damage
associated with contact between compressor components and a compressor housing.

[0007] It would be desirable to limit such contact between the housing and internal
components.

[0008] The information included in this Background section of the specification,
including any references cited herein and any description or discussion thereof, is
included for technical reference purposes only and is not to be regarded subject matter

by which the scope of the invention is to be bound.

SUMMARY
[0009] The present application discloses one or more features recited in the
appended claims and/or the following features which, alone or in any combination,
may comprise patentable subject matter.
[0010] Present embodiments provide a compressor used in mobile appliances.
The appliances may comprise various types such as, for non-limiting example,
a refrigerator or an air conditioner, any of which comprises a compressor

having compression components disposed within a housing and in fluid
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communication with a refrigerant system. The present embodiments provide
that within the housing there is an improved damping or stabilizer structures
which limits movement of electric and/or mechanical components, or both,
within the housing. At startup and shutdown, when oscillations of the
compression components within the housing are generally maximized, the
components are limited from contacting the housing internal structure so as to
inhibit damage to the compressor and reduce the noise associated with such
contact. Additionally, the damped compressor is limited from contacting the
housing during movement of the vehicle. This also may limit damage over the

life of the refrigerator or air conditioner, for example.

[0011] According to some embodiments, a mobile refrigerant compressor comprises a
housing enclosing at least a motor and a compressor body, a first damper engaging the
housing and one of the compressor body and the motor, a second damper engaging

the housing and the at least one of the compressor body and the motor.

[0012] According to some optional embodiments, the following may be used
independently with the previous embodiment or in combination with one or more of

the other optional embodiments and the previous embodiment.

[0013] In some embodiments, the first damper may be a spring.

[0014] In some embodiments, the spring may be one of a leaf spring, a coil spring or

a conical spring.

[0015] In some embodiments, the spring may having a first landing and a second
landing.

[0016] In some embodiments, the landings may be engaged by a retainer.

[0017] In some embodiments, the retainer may also engage one of the compressor

body or a compressor head.

[0018] In some embodiments, the second damper may be disposed against the

housing and provide a second force on the one of the motor and compressor body.
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[0019] In some embodiments, the second damper may limit lateral movement of the

motor and compressor body.

[0020] In some embodiments, the first damper and the second damper may be

preloaded when the compressor is assembled.

[0021] In some embodiments, the second damper may act in a direction opposite the

first damper.

[0022] According to some other embodiments, a mobile compressor for a
refrigeration system may comprise a compressor in fluid communication with the
refrigeration system, a housing having a first housing portion and a second housing
portion, a motor and a compressor body disposed in the housing, a first damper
engaging the housing and one of the motor and compressor body and creating an
urging force in one direction, a second damper engaging the housing and the other of
the motor and compressor body and creating a second urging force in a second

direction.

[0023] According to some optional embodiments, the following may be used
independently with the previous embodiment or in combination with one or more of

the other optional embodiments and the previous embodiment.

[0024] In some embodiments, the first damper and the second damper inhibit contact

of the motor and the compressor body with the housing.

[0025] In some embodiments, the first damper may have one of constant thickness or

varying thickness.

[0026] In some embodiments, the second damper may be a single damper or a

plurality of dampers.

[0027] In some embodiments, the second damper may have at least one locating

feature.

[0028] In some embodiments, the second damper may have at least a 70 Durometer

Shore A scale.
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[0029] In some embodiments, the second damper may have sufficient force to resist

an opposing force of the spring.

[0030] In some embodiments, the compressor may be disposed in one of a mobile

refrigerator or a mobile air conditioner.

[0031] In some embodiments, the first direction may differ from the second direction.

[0032] According to still other embodiments, a method of damping a mobile
refrigeration system may comprise the steps of positioning a compressor body and a
motor in a housing, applying a first preload to one of the motor and compressor body,
applying a second preload to the other of the motor and the compressor body,

damping the motor and compressor body movement within the housing.

[0033] According to a still further embodiment, a method of damping a mobile
refrigeration system, comprising the steps of positioning a compressor body and a
motor in a housing, applying a first preload to one of the motor and compressor body,
applying a second preload to the other of the motor and the compressor body,
damping the motor and compressor body movement within the housing, applying a
third preload on a first side of the motor and the compressor body and, applying a

fourth preload on a second side of the motor and the compressor body.

[0034] According to a still further embodiment, a mobile refrigerant compressor,
comprising a housing having a first portion and a second portion, a motor and a
compressor defining compressor mechanicals disposed within the housing, a lateral
damper engaging one of the compressor mechanicals or the housing, the lateral
damper limiting lateral movement of at least one of the compressor mechanicals
relative to the housing, and a vertical retainer which limits vertical movement of the
other of the compressor mechanicals.

[0035] In some embodiments, the lateral damper may be a first and second damper on
two sides of the housing. The first damper may be two dampers and the second
damper may be two dampers.

[0036] In some embodiments, the mobile refrigerant compressor may comprise a

bracket disposed on the housing. The vertical retainer may engage the bracket. The
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vertical retainer may be fastened to the bracket. The vertical retainer may engage two
dampers on a first side of the compressor.

[0037] In some embodiments the mobile refrigerant compressor further comprising a
second vertical retainer engaging two dampers on a second side of the compressor.

[0038] In some embodiments the mobile refrigerant compressor further comprising a
lug formed in said housing beneath said lateral damper.

[0039] According to a still further embodiment, a mobile refrigerant compressor,
comprising a housing having a compressor and motor therein, the housing configured
to receive a fluid refrigerant for compression by the compressor, a first damper
engaging one of the motor and the compressor or engaging the housing to limit
motion in at least one horizontal direction, a retainer engaging the other of the one of
the motor and the compressor or the housing, the retainer engaging the first damper
and limiting vertical motion.

[0040] In some embodiments, the retainer may be substantially U-shaped, the retainer
also limiting movement of the motor and compressor in a horizontal direction.

[0041] In some embodiments, the mobile refrigerant compressor further comprising a
boss disposed in the housing beneath the first damper, the first damper being two

dampers spaced apart.

[0042] In some embodiments, the motor and compressor seated on one of springs or
dampers.
[0043] All of the above outlined features are to be understood as exemplary only and

many more features and objectives of a damping embodiment for mobile compressor
and may be gleaned from the disclosure herein. Therefore, no limiting interpretation
of this summary is to be understood without further reading of the entire specification,

claims and drawings, included herewith.

BRIEF DESCRIPTION OF THE DRAWINGS

[0044] In order that the embodiments may be better understood, damping
embodiments of a mobile compressor will now be described by way of examples.
These embodiments are not to limit the scope of the claims as other damping
embodiments of the mobile compressor will become apparent to one having
ordinary skill in the art upon reading the instant description. Non-limiting examples

of the present embodiments are shown in figures wherein:
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[0045] FIG. 1 is a perspective view of a mobile appliance with a cut away depicting
an example of a damped compressor;
[0046] FIG. 2 is an example of a refrigeration circuit;

[0047] FIG. 3 is an exploded perspective view of the compressor;

[0048] FIG. 4 is a perspective view of an example of a damper embodiment;

[0049] FIG. 5 is a perspective view of an example leaf spring embodiment;

[0050] FIG. 6 is an exploded perspective view of the compressor with an alternate
spring type;

[0051] FIG. 7 is an exploded perspective view of the compressor with a further
alternative spring type;

[0052] FIG. 8 is a perspective view of a further damped compressor;

[0053] FIG. 9 is a section view of the damped compressor of FIG. 8;

[0054] FIG. 10 is a perspective view of an upper inside compressor housing
portion;

[0055] FIG. 11 is a perspective view of a further embodiment of a damped mobile
compressor;

[0056] FIG. 12 is an upper perspective view of the embodiment of FIG. 11 with a
portion of the housing removed;

[0057] FIG. 13 is a perspective view of the compressor mechanicals shown
removed from the housing;

[0058] FIG. 14 is a section view of the compressor mechanicals and a housing
portion shown in section view;

[0059] FIG. 15 is a bottom view of the compressor mechanicals shown removed
from the housing;

[0060] FIG. 16 is a top view of a portion of the housing with the compressor
mechanicals removed therefrom;

[0061] FIG. 17 is an exploded view of a further alternative embodiment of a
damped mobile compressor;

[0062] FIG. 18A-18C depict perspective views of the parts of the embodiment of
FIG. 17;

[0063] FIG. 19 is a side section view of the damped mobile compressor

embodiment of 17; and,
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[0064] FIG. 20 is a top section view of the damped mobile compressor embodiment
of FIG. 17.
DETAILED DESCRIPTION
[0065] It is to be understood that the damped mobile compressor is not limited in its

application to the details of construction and the arrangement of components set forth
in the following description or illustrated in the drawings. The invention is capable of
other embodiments and of being practiced or of being carried out in various ways.
Also, it is to be understood that the phraseology and terminology used herein is for the
purpose of description and should not be regarded as limiting. The use of “including,”
“comprising,” or “having” and variations thereof herein is meant to encompass the
items listed thereafter and equivalents thereof as well as additional items. Unless
limited otherwise, the terms “connected,” “coupled,” and “mounted,” and variations
thereof herein are used broadly and encompass direct and indirect connections,
couplings, and mountings. In addition, the terms “connected” and “coupled” and
variations thereof are not restricted to physical or mechanical connections or
couplings.

[0066] The various embodiments provide damper arrangements, including springs
and/or other damping structures at preselected locations. The term damper is meant to
be broad and may include springs or other structures, which provide a force and/or
limit movement of the components being acted upon, but is not exclusive of springs,
unless stated otherwise explicitly.

[0067] Referring now in detail to the drawings, wherein like numerals indicate like
elements throughout several views, there are shown in FIGS. 1-20 various
embodiments related to a compressor for a mobile appliance are provided which
improve, inhibit or at least reduce the contact between internal components of the
compressor and the inner surface of a compressor housing. This limits damage to the
compressor, as well as reduces the sound emitted from the refrigeration system during
startup, shutdown, or generally during operation when the appliance is moving in a
vehicle, for example. Various forces are applied to internal components of the
compressor and within the housing to apply a preloading to the compressor

components and inhibit contact with the inner surface of the housing.
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[0068] Referring now to FIG. 1, a perspective view of a mobile appliance 10 is
depicted. The example provides a refrigerator which is small in size and generally
suitable for use in over-the-road-trucking, RVs or other mobile applications and in
some embodiments, may be sized, for example, similar to known college dorm-size
refrigerator. The appliance 10 is depicted as a refrigerator and described as such
throughout this specification. However, any structure utilizing a compressor and
refrigeration circuit may be substituted for the refrigerator and falls within the scope
of the instant application, as well as the term “appliance” used throughout.

[0069] The appliance 10 comprises a housing 12 which may include multiple sides
14, a top 16, a bottom 18, and a rear surface 20. The forward end of the housing 12
may have an opening (not shown) which is covered by a door 22 wherein fresh or
frozen foods may be stored. The opening provides access to a cabinet inside the
housing 12. The door 22 may be hinged to pivot between an open position and a
closed position (depicted). Additionally, the appliance 10 may optionally include
drawers or other structures separate and apart from the door 22 for freezing and/or
refrigeration. Still further, the door 22 is shown as a single door and the pivot 24 may
be located on either side of the door 22 to open the door 22 in either a right hand or
left hand direction. In other embodiments, multiple doors may be utilized in a French
door configuration or in still other embodiments, an upper, lower door configuration
with horizontal pivot axes. Still further, arrangements are contemplated wherein the
pivot axis may be horizontal.

[0070] Within the appliance 10 is a refrigeration system or circuit 30 (FIG. 2). The
refrigeration system 30 is shown partially in FIG. 1 represented by a compressor 32
shown in a cut away portion of the side 14. The compressor 32 functions as part of
the refrigeration system 30 to refrigerate or freeze contents of the appliance 10.

[0071] Referring now to FIG. 2, one example of a refrigeration system 30 is depicted.
The refrigeration system 30 is shown in schematic view for ease of discussion. As
depicted, the compressor 32 compresses a refrigerant, which passes from the
compressor 32 through the refrigeration system 30. In the circuit, the refrigerant
passes through a condenser 34 which cools the vapor form refrigerant some amount.
The condenser 34 may optionally include a fan (not shown) to remove heat from the
vapor passing through the coil. Next, the refrigerant reaches an expansion valve 36

which reduces pressure of the partially cooled refrigerant, further cooling the
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refrigerant before the refrigerant passes through an evaporator 38. The evaporator 38
may have one or more coils which extend about one or more sides of the appliance 10
so as to cool a cabinet within the appliance 10. Optionally, the fan 39 may be utilized
to improve heat exchange and remove such from the interior of the appliance 10. The
evaporator 38 may also include an optional condenser fan which aids in heat
exchange from within the appliance 10 to an exterior of the appliance 10. After
passing through the evaporator 38, the refrigerant returns to the compressor 32 for the

compression to pass through the cycle again.

[0072] The refrigerant may be of various types. For example, some refrigerants
which may be utilized include R-11 and R-12. HCFCs such as R-22, HFCs R-134a,
R600a, R1234yf, and/or R1234e which is used in many cars have replaced most CFC
use. HCFCs in turn are being phased out under the Montreal Protocol and replaced by
hydrofluorocarbons (HFCs), such as R-410A, which lack chlorine. Still further,
newer refrigerants may include supercritical carbon dioxide, known as R-744. These
have similar efficiencies compared to existing CFC and HFC based compounds, and
have lower global warming potential. These are merely examples however as other

refrigerants may be used.

[0073] The schematic drawing is a simple refrigeration cycle and other features and
functions may be utilized. For example, additional conduit lines of further complexity
may be utilized to provide the desired cooling about the internal cabinet of the
appliance 10. The schematic view, therefore, is merely exemplary for depicting the

general refrigeration cycle and should not be considered limiting.

[0074]  Referring now to FIG. 3, an exploded perspective view of one example of the
compressor 32 is shown. The compressor 32 comprises a housing 40 made up of first
and second housing portions 41, 42, for non-limiting example, an upper housing
portion and a lower housing portion. The compressor 32 utilizes the housing 40 to
enclose a motor assembly 69 and the compressor components which perform the
compression of refrigerant, and together which define the compressor mechanicals,
generally. For example, the compressor components may include any of various
types of compressors including, but not limited to, linear, rotary or screw, for non-
limiting example, wherein the refrigerant is compressed and may include the motor.

In some embodiments, the housing 40 may be formed of left and right portions, or in

10
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still other embodiments, the housing portions 41, 42 may not be in halves but instead
may or may not be in symmetrical arrangements. The compressor components may
also include one or more valves as well as other mounting components which may be
connected to any of the compressor components.

[0075]  The upper housing portion 41 is generally hollow and has at least one wall 44
and a lower peripheral edge 43. The at least one wall 44 is round and depends
downwardly from an uppermost area to the lower edge 43. Likewise, the lower
housing portion 42 comprises at least one wall 47 and is generally hollow inside with
an upper peripheral edge 45. The lower edge 43 and the upper edge 45 abut one
another or may overlap to enclose the housing 40 and the plurality of contents therein.
They may be fastened, welded, adhered together or other such ways to retain and/or
seal them together. Both the upper and lower housing portions 41, 42 are generally
concave so as to define the hollow volume therein. The housing 40 may be of various
shapes but due to the mobile nature of the appliance 10, the upper and lower housing
portions 41, 42 should be as small as necessary to provide the requisite fluid
connections as well as enclose the compressor mechanicals and allow operation
thereof. The housing 40 may be filled with refrigerant, and optionally including oil,
which is circulated through the system 30.

[0076]  Still further, upper and lower housing portions 41, 42 may have a damping
material such as a rubber, soft plastic or other damping material adhered to or
otherwise coating some or all of an interior of the housings 41, 42. This may reduce
noise emitted from the compressor 32 and the appliance 10. Further, this may reduce
damage of compressor components when the components contact the housing 40
interior surface.

[0077]  Beneath the upper housing portion 41 is a first damper 48, for non-limiting
example a leaf spring, wire spring, flat spring, coil spring or conical spring. The
damper spring 48 may be depicted as a leaf spring which is generally round with two
flat portions which aid in retaining the spring 48 in position. The spring 48 engages
the upper housing portion 41 and thereby places a downforce on the components
beneath the spring 48. The instant embodiment provides that the spring 48 engages
the upper housing portion 41 and the compressor body 60, but the spring 48 may

engage other parts. When the compressor 32 is assembled, the spring 48 places a

11
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downforce on compressor components within the housing 40. This decreases
movement of those parts.

[0078]  The spring 48 may be formed of metal, including but not limited to alloys, or
may be plastic and may be leaf, wire, flat, coil or conical according some non-limiting
embodiments. Further, the amount of force may vary and may be at least in part
dependent upon the size of the compressor components and the force needed to limit
movement.

[0079]  The spring may be held in position in a number of manners. For example,
various types of retainers which may be any of fasteners, mechanical structures, or
combinations thereof may be used. Further adhesives or other mechanical joinders,
such as brazing or welding, may be used to position the spring 48 and may be
retainers. Likewise, engagement with the upper housing 41 may also serve to retain
the spring 48 in position. When the compressor 32 is assembled, the upper surface 55
(FIG. 5) of the spring 48 may engage the upper housing portion 41 to provide a
downforce on the reciprocating compressor body 60 and retain the spring 48 in
position due in part to downforce on the spring 48 from the upper housing portion 41.
The downforce on the reciprocating compressor body 60 also aids to maintain the
reciprocating compressor body 60 in position within the housing 40 and limit
undesirable lateral movement of such relative to the housing 40, which may otherwise
result in contact of the inner surface of the upper housing portion 41 and/or lower
housing portion 42, once the assembly is completed. It should be understood that
while the term downforce is used, other embodiments may be provided within the
scope of the claims and that that force may be other than in the downward direction.
Such force is desirable to be related to damping of the compressor components within
the housing 40.

[0080] A compressor head 62 is shown exploded from the compressor body 60. The
compressor body 60 may be formed by one or more parts to define an assembly for
example. A plurality of gaskets and seals and valves may be disposed between the
compressor body 60 and the compressor head 62. These structures may also define
portions of the compressor components in general.

[0081]  To the left of the depicted compressor body 60 is a piston 63 and a piston rod

65. The piston 63 reciprocates through a cylinder 66, defined in the compressor body

12
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60. Rotation of the piston rod 65 causes movement of the piston 63, and the crank or
rod 65 is moved by a motor assembly 69.

[0082]  Beneath the reciprocating compressor body 60 is the electric motor assembly
69 having a stator assembly 68, a rotor assembly 67 and an output shaft 64 which
drives the piston rod 65 by way of a crank 59. The motor assembly 69 may also
include a mount or frame-like portion for positioning the motor and/or connecting
other structures. For example, the mount may be formed on or joined to the stator
assembly 68. Either or both of the crank 59 and the output shaft 64 may pass through
a collar to guide rotation. The motor assembly 69 and compressor components,
together defining the compressor mechanicals, are all disposed in the housing 40 and
sealed therein. The housing 40 may include fittings or other connectors which
provide input and output through the housing 40 allowing refrigerant to flow into and
out of the housing 40.

[0083] Disposed beneath the stator assembly 68 is a second damper 70, and according
to some embodiments a second plurality of dampers. The dampers 70 limit
movement of the motor assembly 69 and the connected reciprocating compressor
body 60, relative to the lower housing portion 42. The dampers 70 provide damping
between the motor assembly 69, and compressor components thereon, and the
housing 40. The dampers 70 may also provide a second force on the compressor
components. For example, the second force may be in a direction opposite the first
direction or may be in some other direction differing from the first direction.
According to some embodiments, the second plurality of dampers 70 may provide an
upward force on the motor assembly 69 and/or compressor components whereas the
spring 48 provides a downforce. Further, the dampers 70 limit lateral motion relative
to the housing 40 as well as cushioning and/or clamping the motor assembly 69 and
components. At the bottom of the dampers 70, are mount apertures 72 which extend
through the dampers 70 to the upper apertures 74, which may be seen. These may be
independent upper and lower apertures or may be a passage, for non-limiting example
cylindrical, extending from top to the bottom of the dampers 70.

[0084] The motor, or motor assembly, 69 may have locating tabs 73 to engage and
locate the dampers 70. Likewise, the lower housing portion 42 may also have

locating tabs 75. The tabs 75 also engage and locate the dampers 70. In alternative

13
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embodiments, the dampers 70 may have tabs formed thereon which engage apertures
or receiving structures formed in the motor assembly 69 or the housing portion 42.

[0085] The dampers 70 may be formed of various materials but may also be formed of
a material having an 80 Durometer Shore A scale hardness in order to isolate some of
the vibration and movement caused by the normal operation of the compressor, as
well as limiting movement of these components relative to the upper and lower
housing portions 41, 42. The dampers 70 may have at least a 70 Durometer Shore A
scale.

[0086] When assembled, the first damper 48 and the second damper 70 are preloaded
meaning they are at least partially compressed. By this preloading, the compressor
components and motor or motor assembly 69 are limited in their movement within the
housing 40. More specifically, vertical and lateral movement is limited and this
contact with the housing 40 is also limited. The forces generally vector in opposed
directions. The force vectors of the dampers 70 and the spring 48 may be aligned or
may be offset from one another but in any event limit movement of the motor and
compressor components within the housing 40. Further, the dampers 70 and spring
48 may apply forces sufficient to limit movement of the mass of the components
within the housing to an acceptable range.

[0087]  The stator assembly 68 and the lower housing portion 42 may include tabs 75
which engage or extend into the dampers 70 and specifically, the apertures 72, 74
formed therein. The locating features 73, 75 aid to maintain engagement between the
stator assembly 68 and the dampers 70, as well as the lower housing portion 42 and
the dampers 70. Beneath the lower housing portion 42 are a plurality of isolators 78
which isolate and damp the operation of the compressor 32 relative to the appliance
10 so that the operation sounds and vibrations are limited in transfer relative to the
appliance 10. The isolators 78 may be located on at least one mount for the
compressor 32.

[0088] Referring now to FIG. 4, the damper 70 is depicted in perspective view. As
previously indicated, the damper 70 may be formed of various materials. According
to some embodiments, the material may be a urethane having an 80 Durometer Shore
A scale hardness, however other hardness ratings may be used, for example having a
hardness of at least 70 Durometer Shore A scale. Other rubber based materials may

be used for non-limiting example.
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[0089] The damper 70 limits vertical movement within the housing 40 and also limits
movement in a lateral or horizontal direction. While the term “damper” is used, it is
primarily utilized to differentiate a position, as opposed to the spring(s) 48. The
damper 70 may be located below the compressor components and may also be
defined by a spring structure or other damping structure. The damper 70 includes the
upper aperture 74 and the lower aperture 72. As indicated, the opening may extend
all the way through the damper 70 or may be two apertures therein. Each of these
apertures 72, 74 receive a locating feature 73, 57 (FIG. 3), for example, on the stator
assembly 68 (FIG. 3) and the lower housing portion 42 (FIG. 3) so that the dampers
70 are retained in position and the stator assembly 68 is maintained in appropriate
position as well. In other embodiments, a male locating feature may be formed on the
damper 70 and female features formed in the housing 40 and motor assembly 69.

[0090] Additionally, other materials may be utilized which provide support for the
components above the damper 70, as well as to limit lateral movement of the
components relative to the housing 40 (FIG. 3). For example, the dampers 70 may be
formed of steel or wire springs, for example coil or conical for non-limiting example.
The diameter of such wire springs may be of various diameter to various the force.

[0091]  Further, it should be noted that while the damper 48 and damper 70 are shown
as distinct structures, the first and second dampers may be connected. For example,
the dampers 48, 70 may be interconnected either directly, or indirectly through two or
more structures, in order to provide the damping between the housing 40 and the
compressor components and/or the motor assembly 69. For example, some
interconnections between the dampers 48, 70 may be a metal wire or metal wires, or
alternatively may comprise a rubber or plastic connecting structure extending between
the dampers 48, 70.

[0092] In some alternate embodiments, the lateral movement of motor assembly 69
and the compressor components may be limited to some extent by the first and second
dampers 48, 70. In some embodiments, the lateral movement may be limited by
addition of a further damper force. As shown in FIG. 3, force vectors FLrepresent a
force in a lateral direction which may be provided by a damper which engages side of
the housing 40 and placed a horizontal force on the compressor components or motor
assembly 69. This may be in addition to lateral damping from the dampers 48, 70 or

may be provided as the sole lateral damping for the compressor components and/or
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motor assembly 69. The damper providing such vector FL. may be any of various
types of the dampers and/or springs described herein but is not limited to these.

[0093] During start-up and stopping, it is common that the oscillation of the
compressor mechanicals may be a larger amount than when functioning at normal
operating speed. It is desirable that this damper 70 limits lateral movement so that the
various components within the compressor housing 40 do not hit, contact or otherwise
bang into the upper and lower housing portions 41, 42. However, in some
embodiments, additional springs and/or dampers may be utilized to provide additional
preloading and further limit lateral movement.

[0094] Referring now to FIG. 5, a perspective view of the spring 48 is shown, in this
example a leaf spring. This structure may be formed of various materials including
metal or plastics which allow for a downforce to be applied from the upper housing
portion 41 to the reciprocating compressor body 60 (FIG. 3). The engagement also
preloads the dampers 70 and the spring 48. The spring 48 and the dampers 70 provide
forces acting in different directions. In some embodiments, the force may be in
parallel directions. In other embodiments, the direction may be in non-parallel
directions. The spring 48 includes first and second grips or landings 51, 53 which are
engaged by fasteners, retainers, mechanical joinders, or combinations thereof. The
landings 51, 53 provide a location where the spring 48 may be retained but in other
embodiments, the spring 48 may grasp some other part to retain its position. The
spring 48 also includes a rounded, upper surface 55 which extends between the
landings 51, 53. The upper surface 55 may be of a constant thickness or may be of
varying thickness in order to provide the desired amount of flex when the compressor
32 is starting up, shutting down, operating, or some other definable point of operation.
It may be desirable to provide a continuous force on the compressor components
beneath the spring 48 so that the spring 48 is always engaging the housing 40.

[0095] Referring now to FIG. 6, a perspective view of an alternate damper is provided
in the form of spring 100. The spring 100 may be a coil spring wherein the coil has a
substantially constant wrap or coil diameter. The coil may be metallic or plastic and
may have a wire diameter which is constant or may vary depending on the amount of
force needed. The spring 100 may also be used as the second plurality of dampers 70
or may be used in place of the spring 48 (FIG. 3). Still further, the spring 100 may be

used to provide lateral damping. As with the previous embodiments, the spring 100
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force may be dependent upon the mass of the components of the compressor and the
range of movement within the housing that is acceptable.

[0096] Referring now to FIG. 7, a perspective view of a further damper embodiment
200, wherein a spring is provided in the form of a conical spring or conical coil
spring. The conical spring 200 is tapered from a larger diameter to a smaller
diameter. The wire diameter may be constant or may vary. The spring 200 may be
used at the location of the spring 48 (FIG. 3) or may be used at the location of the
dampers 70 or may alternatively or additionally be used to provide lateral damping.

[0097] In order to operate the device, the dampers 70 are placed in the housing 40.
Next, the compressor components and motor assembly 69 are positioned in the
housing 40, for example lower housing portion 42 on the dampers 70. The spring 48
is positioned on an opposite side of the compressor components. The housing 40 and
the compressor component are sealed closed. The compressor components and/or
motor assembly 69 are then preloaded by nature of the size of the spring 48 and
positioning within the housing 40 as well as the force created by the dampers 70 on
the compressor components.

[0098] A retainer may, for example, clamp the spring 48 to an upper surface of the
reciprocating compressor body 60 so that the spring 48 is kept in position and it may
rub or otherwise act upon the upper housing portion 41 once the compressor 32 is
fully assembled.

[0099]  Further, whereas the forces or preloads are described as two, additional
preloads may be provided to the components. For example, in addition to the
preloading showed and described previously, springs and/or dampers may also be
provided to provide additional preloads, for example in lateral directions. The
additional lateral preloads may also be in opposite directions which are aligned or
unaligned with each other. For example, the lateral preloads may be both on the
motor or may both be on the compressor body or still further a force may be applied
to each.

[0100] Referring now to FIG. 8, a perspective view of a further embodiment of a
compressor 332 is depicted in perspective view with an upper portion of the housing
340 removed. Within the housing 340 is the compressor motor assembly 369 and the
plurality of compressor components including for example the compressor body 360.

A housing or retainer 350 may extend over or around the compressor body 360.
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[0101] The view depicts further embodiments of damper arrangements, including
springs at preselected locations. The use of the terms of the term damper is inclusive
of springs but may be other damping structures within the housing 340, as with
previous embodiments. In the instant embodiment, a plurality of springs 348 are used
at various locations to engage the upper portion (not shown) of the housing 340.

[0102]  Each of the spring 348 includes a foot 352 which may be connected to, engage,
or otherwise connected, directly or indirectly, to an internal portion of the compressor
components or the motor assembly 369. In the depicted embodiment, two springs 348
are shown on the housing or retainer 350. The springs 348 extends from the foot 352
to the upper housing. At the upper end of the spring assembly is a cap 354. The cap
354 allows for engagement with a seat or other engagement structure on the interior
surface of the upper housing. The cap and feet 354, 352 provide limiting effect on
lateral movement of the springs 348 so that, in turn, lateral movement is also limited
for the compressor components.

[0103] Additionally, at the left hand side of the figure, there is a damper embodied by
spring 348 which is also mounted on a foot 352. The foot 352 is positioned on a
bracket 355extending from the motor assembly 369. This spring 348 also has a cap
354 which engages the upper housing. As with the other springs engaging the
compressor components, this instant spring 348 and cap 354, foot 352 arrangement
provides a down force as well as limits lateral movement of the motor assembly 369
and compressor components within the housing 340.

[0104] When these springs 348 are engaged by the upper portion of housing 340, the
springs apply a force on the motor assembly 369 and/or compressor components.
Further, the assemblies of the springs 348, caps 354 and feet 352 limit lateral
movement within the housing 340.

[0105]  Stll further, on the upper surface of the housing 350, there is a cap assembly
353 which also engages an upper portion of the housing 340 to further stabilize and
pre-load the compressor components. All of this decreases or eliminates spatial
displacement of the motor assembly 369 and compressor components within the
housing 340, in turn eliminating undesirable effects of vibration and impact shock
between the housing and internal components.

[0106] Referring additionally to FIG. 9, a side section view of the compressor 332 is

shown. In this view, the arrangement of the feet 352 and cap 354 is more clearly
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shown. Again, at the left hand side of the figure, there is shown a spring 348, a foot
352 and a cap 354. Also, shown is the bracket 355 upon which the foot 352 is
positioned. The foot 352 may be formed integrally with the bracket 355 or may be
fastened, or otherwise connected.

[0107]  In this view, each of the caps 354 and feet 352 extend into the spring 348. This
provides some stability in the lateral direction and inhibits the spring 348 from
disengaging from the cap 354 and feet 352. Further still, in some embodiments, a
damper structure may be used to extend upwardly through the spring or along the
outside of the spring.

[0108]  Also shown in the sectional view are dampers 370, which in the depicted
embodiment are springs 372. The springs may be connected to feet 375 and caps 383
or other structures to limit the springs 372 from disengaging from the lower portion of
housing 340 and the motor assembly 369. Still further, a damper structure 70 (FIG. 4)
may extend through or over the springs 372 to limit lateral movement.

[0109]  With reference to both FIGS. 8 and 9, it may also be realized that since more
than one damper may be utilized, the forces imparted by the dampers may all be
different or may be the same. This may be dependent on the locations and the number
of forces being applied from an upper position or a lower position. Further, it may be
dependent upon the shape of the housing to determine where dampers can be located
and limitations on the movement of the components or motor therein. Various other
factors may be relevant to determining the damping force at each spring location and
the number of dampers utilized. Further, while this is described relative to FIGS 8
and 9, it should be clear to one skilled in the art, that such description of the forces
and number of dampers may be applied to any of the embodiments herein.

[0110]  Referring briefly to FIG. 10, an inner perspective view is shown of an upper
housing portion 341. The upper housing portion 341 has a plurality of locating
landings 343. These landings 343 are located corresponding to positions shown for
the caps 353, 354 (FIG. 8). As aresult, these landings 343 provide an engagement
structure located in position to engage the caps 353, 354 when the upper housing is
disposed on the lower housing 342 to define the housing 340. The landings 356 may
be formed of various materials but in some embodiments may be a low or non-slip
material which firm to add to the pre-loading of the springs 348 and dampers 370.

Further, one skilled in the art will realize based on this disclosure that the landings
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356 may be disposed at various locations and should not be limited to the positions
depicted. Further still, while the depicted embodiment limits lateral movement, the
lateral movement may also be limited in other manners, such as, for non-limiting
example, those previously described.

[0111]  Referring now to FIG. 11, a further embodiment of a damped mobile
compressor 432 is depicted. The compressor 432 comprises a housing 440 having a
first portion 441 and a second portion 442. In the depicted embodiment, the first
portion 441 corresponds to an upper housing and the second portion 442 corresponds
to a lower housing. However, the housing 440 is not limited to an upper and a lower
portion, but instead may also formed of two side portions that join along a joining line
in the middle of the housing 440 or elsewhere. The depicted housing 440
embodiment may be desirable in order to inhibit leakage of refrigerant which is
generally stored within at least the lower portion 442 and may extend into at least a
portion of the upper portion 441 when the housing 440 is sealed closed.

[0112]  The compressor 432 may also comprise one or more fluid inputs and/or outputs
extending from the housing 440, defined by fittings or connectors. As shown in the
Figure, two or more fluid conduits are shown extending from the housing 440. The
conduits represent inlets and outlets for refrigerant into and out of the volume defined
by the housing 440.

[0113] The compressor housing 440 may also include one or more mounts 445 to
support the compressor 432 in position in the appliance or other device utilizing
COmMPpressor services.

[0114]  With reference now to FIG. 12, an upper perspective view of the compressor
432 is shown with the upper housing portion 441 (FIG. 11) removed to reveal a
plurality of compressor mechanicals therein. The compressor body 460 is shown
positioned near the upper end of the mechanicals. A piston 463 is shown partially
positioned within the compressor body 460 and a piston rod 465 is connected to the
piston 463 for rotation by a crank 459. As the crank 459 rotates, the piston rod 465 is
guided toward and away from the compressor body 460, in turn driving the piston 463
into and out of a cylinder 466 (FIG. 13) within the compressor body 460. A
compressor cylinder is formed within the body 460 to receive the piston 463 during
this movement. The compressor body 460 may be form of one or more parts and

seals.
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[0115]  Beneath this assembly is a motor assembly 469 which may comprise a stator
471, arotor 473, and a motor mount 478. As in previous embodiments, all of these
components are generally referred to herein as the motor assembly 469 and for sake of
clarity, the motor assembly 469, compressor body 460, piston 463, and piston rod 465
(compressor components) define at least a portion of the compressor mechanicals
referred to in general. In operation, refrigerant is disposed within the compressor
housing 440 and is drawn into the compressor body 460 and compressed by way of
the piston 463 movement within the cylinder 466 therein. The compressed refrigerant
is then forced out of the compressor body 460 and through other portions of the
cooling mechanicals of the appliance or other device.

[0116]  As previously referenced, the movement of the motor assembly 469, for non-
limiting example during start-up and shut-down, may sometimes cause a knocking on
the interior of the housing 440, resulting in undesirable noise, especially during period
of time when a user of the appliance is trying to sleep. In order to reduce this noise,
various damping features are provided in combination with the compressor
mechanicals to reduce such noise.

[0117]  As shown in the instant figure, a vertical retainer 448 is disposed within the
housing to limit vertical movement of the compressor mechanicals within the housing
440. Additionally, lateral dampers 470 are provided within the housing 440 to limit
movement and reduce the noise created during start-up, shutdown and other
movements.

[0118]  Referring now to FIG. 13, various of the compressor mechanicals of the
compressor 432 are removed from the housing 440 (FIG. 12) for ease of viewing the
damping structures. The compressor body 460 is shown receiving the piston rod 465
and piston 463. The motor assembly 469 is engaged by at least one lateral damper
470 and the vertical retainer 448 on sides of the motor adjacent to the housing 440
(FIG. 12). The lateral dampers 470 may engage either of the motor assembly 469 or
compressor body 460, as well as the internal surface of the housing 440. In the instant
embodiment, the at least one lateral damper 470 is positioned on the motor assembly
469 and as the compressor mechanicals move within the housing 440, the lateral
dampers 470 may engage an inner surface of the housing 440, and specifically the

second portion 442 (FIG. 12) thereof.
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[0119]  In the instant embodiment, the at least one lateral damper 470 may be a first
and second damper on each side of the motor assembly 469. Thus, there may be two
dampers in some embodiments or four, as shown. Other numbers may be utilized.
For example, if movement is limited so that only one location within the housing 440
is capable of being contacted, then a single lateral damper 470 may be utilized in that
area. Alternatively, multiple dampers may be utilized in any of various locations

where contact is possible and also where noise may be generated due to such contact.

[0120] The lateral dampers 470 may be formed of various materials. In some non-
limiting examples, the lateral dampers are formed of a rubber material, such as
hydrogenated nitril butadiene Rubber (HNBR). HNBR has desirable physical
strength and retention of properties after long-term exposure to heat, oil, and
chemicals. As one skilled in the art will understand, the dampers are exposed to
refrigerant within the housing 440. HNBR may be used over a broad temperature
range, -40° to 165°C, with minimal degradation over long periods of time. For low-
temperature performance, low ACN grades should be used; high-temperature
performance can be obtained by using highly saturated HNBR grades with white
fillers. As a group, HNBR elastomers are resistant to common numerous fluids and
industrial chemicals. However, other materials may be utilized which can operate in
temperature extremes associated with refrigerants, and which are resistant to the

chemicals utilized with refrigerants.

[0121]  Additionally, positioned above the lateral dampers 470 are the vertical retainers
448. The vertical retainers 448 are shown in the instant embodiment as generally U-
shaped and extending across the at least one lateral damper 470 on each side of the
motor assembly 469. The vertical retainer 448 may engage a bracket 474 (FIG. 16)
extending inwardly from the sidewall of the housing 440 and be fixed in position.
Additionally, the lateral damper 470 may also engage a bracket or some other portion
of the motor assembly 469. With the vertical retainer 448 fixed in position, the lateral
dampers 470 have an upper bound to engage and thus limit movement in a vertical
direction of the motor assembly 469, as well as the compressor body 460 and related
components thereof.

[0122]  As shown in the depicted view, the lateral dampers 470 may move to the right

and left some amount for engaging legs 449 of the vertical retainer 448. Additionally,
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the lateral damper 470 may move upwardly before engaging a long segment of the
vertical retainer 448 extending between the legs 449.

[0123]  Referring now to FIG. 14, a section view of the housing 440 and compressor
mechanicals is depicted to show arrangement of the vertical retainers 448 and
dampers 470 therein. In this view, fasteners 476 are shown connecting the vertical
retainer 448 to the bracket 474 extending inwardly from the inner surface of the
housing 440. This view clearly shows the vertical retaining function in that the
bracket 474 is fixed and therefore the retainer 448 cannot move upward, as well as the
dampers 470 therebelow. While the lateral dampers 470 can move upward some
amount, they reach an upper limit at the vertical retainer 448 thus stopping any further
vertical movement of the assembly of compressor mechanicals.

[0124]  With reference now to FIG. 15, a bottom view of the compressor mechanicals
is shown along with the engagement limiting the lateral movement thereof. In the
bottom view, the motor assembly 469 is shown with tabs 477 which engage the lateral
dampers 470. This is merely one embodiment for engagement and as previously
described, the lateral dampers 470 may be mounted to the housing 440 rather than the
motor assembly 469, in alternative embodiments. In this view, it is clearer that with
horizontal movement in the x direction, the lateral dampers 470 engage the ends of the
vertical retainers 448. Further, with movement in the y direction, the lateral dampers
470 engage the inner surface of the housing 440 to limit movement. Finally, as
previously described, vertical movement is limited by the vertical retainer 448.

[0125]  Referring now to FIG. 16, a top view of the housing portion 442 is depicted.
Within the interior of the housing portion 442 are lugs 453, or also may be referred to
as a boss. The lugs 453 provide a bottom or lower limit for the lateral dampers 470
(FIG. 14). The lateral dampers 470 may be seated on the lugs 453 or may be slightly
spaced therefrom to provide some clearance from initial movement up until a
preselected amount at which time the dampers 470 will engage the lugs 453.

[0126]  Also shown in this figure, are the brackets 474. These brackets 474 are located
between the lugs 453 and along the inner wall of the housing portion 442. The
brackets 474 may be L-shaped, generally, connecting to the housing 440 on one leg of
the L and connecting to the vertical retainer along the other leg of the L-shape. This

is one non-limiting example of a bracket and other shapes may be used.
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[0127]  In this embodiment, there are also shown a plurality of locating tabs 475 and
springs 100. These springs 100 may be coiled springs or may be dampers of the type
shown as damper 70, FIG. 3. This spring 100 or damper 70 provides an upward force
on the bottom of the motor assembly 469 which is retained oppositely by the vertical
retainer 448.

[0128]  Referring now to FIG. 17, an exploded perspective view of a further
alternative damped mobile compressor 532. The housing 540 may comprise a first
portion 541 and a second portion 542, depicted in split apart fashion but which are
assembled to enclose the compressor body 560 and motor assembly 569 for normal
operation. The housing 540 may be of various shapes and is not limited to the
depicted embodiment.

[0129]  Disposed above the compressor body 560 and motor assembly 569 are
retainers 548. The retainers 548 may also comprise legs 549 to, for non-limiting
example, define an L-shaped or U-shaped structure. Other shapes may be defined as
well.

[0130] Extending from the motor assembly 569 are damper mounts 568. The
damper mounts 568 are disposed about the periphery of the motor assembly, or may
be about the compressor body 560, for positioning of lateral dampers 570. In some
embodiments, the mounts 568 may have a head having a width wider than a neck
that extends between the head and the motor assembly 569 and/or the compressor
body 560.

[0131] Beneath the motor assembly 569 are the lateral dampers 570. The lateral
dampers 570 are positioned on the damper mounts 568. The retainers 548 define an
upper bound which is disposed above the lateral dampers 570. During operation of
the compressor 532, the motor assembly 569 and the compressor body 560 move.
The retainer 548 defines an upper bound for movement due to engagement of the
lateral dampers 570 and retainers 548. Further, where the legs 549 are used with the
retainers 548, the horizontal movement of the lateral dampers 570 may also be
limited or bounded.

[0132] Beneath the retainers 548, are brackets 574. Each illustrative bracket 574
includes a vertical portion 575 and lower portion 576. The lower portion 576 of the
bracket 574 defines a lower boundary for the lateral dampers 570, which may move

with the motor assembly 569 and/or the compressor body 560.
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[0133] The upper end of the vertical portion 575 may have a landing for positioning
of the retainer 548. The retainer 548 is fastened to the brackets 574. During
assembly, the motor assembly 569 may be disposed downwardly within the bounds
of the brackets 574. Next the retainers 548 may be fastened or otherwise connected
to the brackets 574 which captures the lateral dampers 570 between the retainers 548
and legs 549, as well as brackets 574, including the lower portion 576. In some
embodiments, the structures defining the retainers 548 and brackets 574 may be
formed together as a single structure.

[0134]  With reference to FIGS. 18A-18C, the lateral damper 570, retainer 548, and
bracket 574 are shown in respective perspective views. First, with reference to FIG.
18A, the lateral damper 570 may be made of any of the materials previously
described. The damper 570 may be provided with a rear surface having an opening
550 which receives the damper mount 568. The damper 570 may be formed of a
material which has enough elasticity to change shape as it moves over the mounts
568 and may return to shape as a retaining portion of the mount 568 is within the
opening 550. In other embodiments, the opening 550 may extend through one of the
ends of the damper 570 so that the damper 570 may be slidably positioned on the
damper mounts 568.

[0135] With reference to FIG. 18B, the bracket 574 is shown. The bracket 574
includes a vertical portion 575 and a lower or bottom portion 576. The vertical
portion 575 may include an upper landing where the retainer 548 may be connected.
Alternatively, the vertical portion may be connected to the retainer 548 in other
ways and with other structures and shapes. Further, as shown in the figure, the
vertical portion 575 may also include locating features 577 for positioning of the
bracket 574 relative to the housing 540.

[0136] Referring to FIG. 18C, the retainer 548 is shown. The retainer 548 includes a
fastening aperture 547 however other fastening structures may be used to provide
either a permanent fastening or a removable connection. The ends of the retainer
548 may include legs 549 which depend from ends of the retainer 548. The legs 549
provide lateral limits for the dampers 570. Thus, as previously described, the
assembly retainer 548 and bracket 574 capture and retain the dampers 570. The

retainer 548 is positioned on the bracket 574 and may be connected by fastener as
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shown in FIG. 17, may be connected in other manners, and/or still further may be
formed as a single structure.

[0137]  With reference also to FIG. 19, a further section view is provided of the
compressor 532. The compressor 532 is shown having springs or other damping
structure beneath the motor assembly 569, for example springs 572 and locating
features 573 within the interior of the springs 572. In this view, the retainer 548 and
the bracket 574 are also shown assembled within the housing 540. As can be seen,
the vertical dimension of the damper 570 is smaller than the dimension of the
bracket 574. This is shown as a gap between the lower end of the damper 570 and
the bracket 574. Accordingly, the lateral damper 570 may move with the motor
assembly 569 and/or compressor body 560 between the upper bound of the bracket
574 and/or retainer 548 and the lower portion 576 of the bracket 574. Also as
shown in the view, the bracket 574 may include the locating features 577 such as
protuberances, ribs or the like male structure, which engages a female structure such
as a dimple in the housing portion 542. Further, one skilled in the art should realize
that the male/female relationship of features may be reversed.

[0138]  With reference now to FIG. 20, a section view of the compressor 532 is
shown. In this view, the structure shows how the horizontal motion may be limited,
as opposed to the vertical motion of FIG. 19. The Figures depicts the heads of the
mounts 568 disposed in the lateral dampers 570.

[0139]  Also, the figures depicts the relationship of the legs 549 relative to the lateral
dampers 570. The legs 549 are shown adjacent to the dampers 570 to limit left and
right directional movement of the motor assembly 569 and/or compressor body 560.
Thus, considering the fully assembled structure, the lateral dampers 570 are
restricted in multiple dimensions, limiting motion of the compressor body 560 and
motor assembly 569 within the housing 540.

[0140]  Also, one skilled in the art will realize that the dampers 570 may or may not
be symmetrically positioned within the housing 540. As shown in the illustrative
embodiment, the dampers 570 are not symmetrically disposed on opposite sides of a
horizontal axis. This may be done for various reasons including, but not limited to,
shape of the housing 540, fitting around other structures within the housing or the

path of the movement of the assembly within the housing 540.
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[0141]  While the terms spring and damper have been used in this application, the
examples of parts discussed related to each of those may be interchangeably used.
For example various type of springs may be utilized for the spring 48 and likewise
various types of springs may be utilized for the dampers and still considered
dampers within the claims. Likewise, the dampers described in the specification
may also be utilized at alternate locations and considered as a spring, or springs, for
purpose of claim construction. The terms are merely used to differentiate location of
the force being applied within the housing and provide ease of description. Still
further where additional preloads are provided, for example in lateral directions, the
lateral preloads may be termed springs or dampers and be formed of coil, conical,
leaf or other springs, and/or the dampers shown and such terms are used
interchangeably.

[0142] While several inventive embodiments have been described and illustrated
herein, those of ordinary skill in the art will readily envision a variety of other means
and/or structures for performing the function and/or obtaining the results and/or one
or more of the advantages described herein, and each of such variations and/or
modifications is deemed to be within the scope of the invent of embodiments
described herein. More generally, those skilled in the art will readily appreciate that
all parameters, dimensions, materials, and configurations described herein are meant
to be exemplary and that the actual parameters, dimensions, materials, and/or
configurations will depend upon the specific application or applications for which the
inventive teaching(s) is/are used. Those skilled in the art will recognize, or be able to
ascertain using no more than routine experimentation, many equivalents to the
specific inventive embodiments described herein. It is, therefore, to be understood
that the foregoing embodiments are presented by way of example only and that,
within the scope of the appended claims and equivalents thereto, inventive
embodiments may be practiced otherwise than as specifically described and claimed.
Inventive embodiments of the present disclosure are directed to each individual
feature, system, article, material, kit, and/or method described herein. In addition,
any combination of two or more such features, systems, articles, materials, kits,
and/or methods, if such features, systems, articles, materials, kits, and/or methods
are not mutually inconsistent, is included within the inventive scope of the present

disclosure.
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[0143]  All definitions, as defined and used herein, should be understood to control
over dictionary definitions, definitions in documents incorporated by reference,
and/or ordinary meanings of the defined terms. The indefinite articles “a” and “an,”
as used herein in the specification and in the claims, unless clearly indicated to the
contrary, should be understood to mean “at least one.” The phrase “and/or,” as used
herein in the specification and in the claims, should be understood to mean “either or
both” of the elements so conjoined, i.e., elements that are conjunctively present in
some cases and disjunctively present in other cases.

[0144]  Multiple elements listed with “and/or” should be construed in the same
fashion, i.e., “one or more” of the elements so conjoined. Other elements may
optionally be present other than the elements specifically identified by the “and/or”
clause, whether related or unrelated to those elements specifically identified. Thus,
as a non-limiting example, a reference to “A and/or B”, when used in conjunction
with open-ended language such as “comprising” can refer, in one embodiment, to A
only (optionally including elements other than B); in another embodiment, to B
only (optionally including elements other than A); in yet another embodiment, to
both A and B (optionally including other elements); etc.

[0145]  As used herein in the specification and in the claims, “or” should be understood
to have the same meaning as “and/or” as defined above. For example, when
separating items in a list, “or” or “and/or” shall be interpreted as being inclusive, i.e.,
the inclusion of at least one, but also including more than one, of a number or list of
elements, and, optionally, additional unlisted items. Only terms clearly indicated to
the contrary, such as “only one of” or “exactly one of,” or, when used in the claims,
“consisting of,” will refer to the inclusion of exactly one element of a number or list
of elements. In general, the term “or” as used herein shall only be interpreted as
indicating exclusive alternatives (i.e. “one or the other but not both’) when preceded

EEINT3

by terms of exclusivity, such as “either,” “one of,” “only one of,” or “exactly one of.”
“Consisting essentially of,” when used in the claims, shall have its ordinary meaning
as used in the field of patent law.

[0146]  As used herein in the specification and in the claims, the phrase “at least one,”
in reference to a list of one or more elements, should be understood to mean at least

one element selected from any one or more of the elements in the list of elements, but

not necessarily including at least one of each and every element specifically listed
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within the list of elements and not excluding any combinations of elements in the list
of elements. This definition also allows that elements may optionally be present other
than the elements specifically identified within the list of elements to which the
phrase “at least one” refers, whether related or unrelated to those elements specifically
identified. Thus, as a non-limiting example, “at least one of A and B” (or,
equivalently, “at least one of A or B,” or, equivalently “at least one of A and/or B”)
can refer, in one embodiment, to at least one, optionally including more than one, A,
with no B present (and optionally including elements other than B); in another
embodiment, to at least one, optionally including more than one, B, with no A present
(and optionally including elements other than A); in yet another embodiment, to at
least one, optionally including more than one, A, and at least one, optionally including
more than one, B (and optionally including other elements); etc.

[0147] It should also be understood that, unless clearly indicated to the contrary, in
any methods claimed herein that include more than one step or act, the order of the
steps or acts of the method is not necessarily limited to the order in which the steps or
acts of the method are recited.

[0148]  In the claims, as well as in the specification above, all transitional phrases such

9 el

as “comprising,” “including,

EEINT3 b INTS 9 el

carrying,” “having,” “containing,” “involving,”
“holding,” “composed of,” and the like are to be understood to be open-ended, i.e., to
mean including but not limited to. Only the transitional phrases “consisting of”” and
“consisting essentially of”” shall be closed or semi-closed transitional phrases,
respectively, as set forth in the United States Patent Office Manual of Patent
Examining Procedures, Section 2111.03.

[0149]  The foregoing description of several methods and an embodiment of the
invention has been presented for purposes of illustration. It is not intended to be
exhaustive or to limit the invention to the precise steps and/or forms disclosed, and
obviously many modifications and variations are possible in light of the above
teaching. It is intended that the scope of the invention and all equivalents be defined by

the claims appended hereto.

[0150] What is claimed is:
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CLAIMS

1. A mobile refrigerant compressor, comprising:

a housing enclosing at least a motor and a compressor body;

a first damper engaging said housing and one of said compressor body and
said motor;

a second damper engaging said housing and said at least one of said

compressor body and said motor.

2. The mobile refrigerant compressor of Claim 1, wherein said first damper is a
spring.
3. The mobile refrigerant compressor of Claim 2, wherein said spring is one of a

leaf spring, a coil spring or a conical spring.
4. The mobile refrigerant compressor of Claim 2, said spring having a first

landing and a second landing.

5. The mobile refrigerant compressor of Claim 4, said landings engaged by a
retainer.
6. The mobile refrigerant compressor of Claim 5, said retainer also engaging

one of said compressor body or a compressor head.
7. The mobile refrigerant compressor of Claim 1, said second damper disposed
against said housing and providing a second force on said one of said motor and
compressor body.
8. The mobile refrigerant compressor of Claim 7, said second damper limiting
lateral movement of said motor and compressor body.
9. The mobile refrigerant compressor of Claim 7, said first damper and said
second damper being preloaded when said compressor is assembled.
10. The mobile refrigerant compressor of Claim 7, said second damper acting in a
direction opposite said first damper.
11. A mobile compressor for a refrigeration system, comprising:

a compressor in fluid communication with said refrigeration system;

a housing having a first housing portion and a second housing portion;

a motor and a compressor body disposed in said housing;

a first damper engaging said housing and one of said motor and compressor

body and creating an urging force in one direction;
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a second damper engaging said housing and the other of said motor and
compressor body and creating a second urging force in a second direction.
12. The mobile refrigerant compressor of Claim 11 wherein said first damper and
said second damper inhibit contact of said motor and said compressor body with said
housing.
13. The mobile refrigerant compressor of Claim 12, said first damper having one
of constant thickness or varying thickness.
14. The mobile refrigerant compressor of Claim 12, said second damper being a
single damper or being a plurality of dampers.
15. The mobile refrigerant compressor of Claim 14, said second damper having at
least one locating feature.
16. The mobile refrigerant compressor of Claim 15, said second damper having at
least a 70 Durometer Shore A scale.
17. The mobile refrigerant compressor of Claim 11, said second damper having
sufficient force to resist an opposing force of said spring.
18. The mobile refrigerant compressor of Claim 11, said compressor being
disposed in one of a mobile refrigerator or a mobile air conditioner.
19. The mobile refrigerant compressor of Claim 11, further wherein said first
direction differs from said second direction.
20. A method of damping a mobile refrigeration system, comprising the steps of:
positioning a compressor body and a motor in a housing;
applying a first preload to one of said motor and compressor body;

applying a second preload to the other of said motor and said compressor

body;

damping said motor and compressor body movement within said housing.
21. A method of damping a mobile refrigeration system, comprising the steps of:

positioning a compressor body and a motor in a housing;

applying a first preload to one of said motor and compressor body;

applying a second preload to the other of said motor and said compressor
body;

damping said motor and compressor body movement within said housing;
applying a third preload on a first side of said motor and said compressor

body and,
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applying a fourth preload on a second side of said motor and compressor
body.
22. A mobile refrigerant compressor, comprising:

a housing having a first portion and a second portion;

a motor and a compressor defining compressor mechanicals disposed within

said housing;

a lateral damper engaging one of said compressor mechanicals or said
housing, said lateral damper limiting lateral movement of at least one of said

compressor mechanicals relative to said housing;

a vertical retainer which limits vertical movement of the other of said
compressor mechanicals.
23. The mobile refrigerant compressor of Claim 22, said lateral damper being a
first and second damper on two sides of said housing.
24. The mobile refrigerant compressor of Claim 23, said first damper being two
dampers and said second damper being two dampers.
25. The mobile refrigerant compressor of Claim 23 further comprising a bracket
disposed on said housing.
26. The mobile refrigerant compressor of Claim 25, said vertical retainer engaging
said bracket.
27. The mobile refrigerant compressor of Claim 26, said vertical retainer fastened
to said bracket.
28. The mobile refrigerant compressor of Claim 26, said vertical retainer engaging
two dampers on a first side of said compressor.
29. The mobile refrigerant compressor of Claim 28, further comprising a second
vertical retainer engaging two dampers on a second side of said compressor.
30. The mobile refrigerant compressor of Claim 22 further comprising a lug
formed in said housing beneath said lateral damper.
31. A mobile refrigerant compressor, comprising:

a housing having a compressor and motor therein, said housing configured to
receive a fluid refrigerant for compression by said compressor;

a first damper engaging one of said motor and said compressor or engaging

said housing to limit motion in at least one horizontal direction;
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a retainer engaging the other of said one of said motor and said compressor or
said housing, said retainer engaging said first damper and limiting vertical motion.
32. The mobile refrigerant compressor of Claim 31, said retainer being
substantially U-shaped.

33. The mobile refrigerant compressor of Claim 32, said retainer also limiting
movement of said motor and compressor in a horizontal direction.

34. The mobile refrigerant compressor of Claim 31 further comprising a boss
disposed in said housing beneath said first damper.

35. The mobile refrigerant compressor of Claim 31, said first damper being two
dampers spaced apart.

36. The mobile refrigerant compressor of Claim 31, said motor and compressor

seated on one of springs or dampers.
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