MESH ASSEMBLIES, COMPUTING SYSTEMS, AND METHODS FOR
MANUFACTURING A MESH ASSEMBLY

Technical Field

[0001] Various embodiments generally relate to mesh assemblies, computing

systems, and methods for manufacturing a mesh assembly.

Background

[0002] When fans (for example of computing systems) are spinning at high rpm,
annoying whine noise may be produced. This audible whine noise source may be coming
from fan blades and its frequency may be related to the number of blades inside a fan and
to the rpm (rotations per minute) the fan. Thus, thus may be a need for devices which

remove the annoying whine noise when fans are spinning at high rpm.

Summary of the Invention

[0003] According to various embodiments, a mesh assembly may be provided. The
mesh assembly may include: a first mesh including a plurality of first holes arranged
according to a pattern; a second mesh including a plurality of second holes arranged
according to the pattern; wherein the second mesh is provided on top of the first mesh;
and wherein at least one hole of the plurality of first holes is at least partially obstructed
by the second mesh.

[0004] According to various embodiments, a computing system may be provided.
The computing system may include: a housing with an opening; a fan; and the mesh
assembly provided between the fan and the opening.

[0005] According to various embodiments, a method for manufacturing a mesh
assembly may be provided. The method may include: providing a first mesh including a

plurality of first holes arranged according to a pattern; providing on top of the first mesh



a second mesh including a plurality of second holes arranged according to the pattern so
that at least one hole of the plurality of first holes is at least partially obstructed by the

second mesh.

Brief Description of the Drawings

[0006] In the drawings, like reference characters generally refer to the same parts
throughout the different views. The drawings are not necessarily to scale, emphasis
instead generally being placed upon illustrating the principles of the invention. The
dimensions of the various features or elements may be arbitrarily expanded or reduced for
clarity. In the following description, various embodiments of the invention are described
with reference to the following drawings, in which:

[0007] FIG. 1A shows a mesh assembly according to various embodiments;

[0008] FIG. 1B shows a computing system according to various embodiments;

[0009] FIG. 1C shows a flow diagram illustrating a method for manufacturing a mesh
assembly according to various embodiments;

[0010] FIG. 2 shows a block diagram of a system with a keypad and fans according
to various embodiments;

[0011] FIG. 3A shows an illustration of a mesh assembly according to various
embodiments;

[0012] FIG. 3B shows an enlarged view of the mesh assembly according to various
embodiments.

[0013] FIG. 4 shows an illustration of details of a mesh assembly according to
various embodiments;

[0014] FIG. 5A shows an illustration of key pad holes on a key with no mesh;

[0015] FIG. 5B shows an illustration of key pad holes on a key with a single layer
mesh;

[0016] FIG. 5C shows an illustration of key pad holes on a key with a two-layer mesh

according to various embodiments;



[0017] FIG. 6A shows an illustration of a setup for testing a mesh according to
various embodiments;

[0018] FIG. 6B shows a diagram of measurement results with a laptop system where
no mesh assembly is provided at the fan area;

[0019] FIG. 6C shows a diagram of measurement results with a laptop system where
a mesh assembly according to various embodiments is provided at the fan area;

[0020] FIG. 7A shows an illustration of a single mesh according to various
embodiments;

[0021] FIG. 7B shows an illustration of a fabrication process according to various
embodiments;

[0022] FIG. 8 shows an illustration of a mesh pattern according to various
embodiments;

[0023] FIG. 9 shows an illustration of an application area according to various
embodiments; and

[0024] FIG. 10A, FIG. 10B, and FIG. 10C show various components according to

various embodiments and an assembly according to various embodiments.

Detailed Description

[0025] The following detailed description refers to the accompanying drawings that
show, by way of illustration, specific details and embodiments in which the invention
may be practiced. These embodiments are described in sufficient detail to enable those
skilled in the art to practice the invention. Other embodiments may be utilized and
structural, and logical changes may be made without departing from the scope of the
invention. The various embodiments are not necessarily mutually exclusive, as some
embodiments can be combined with one or more other embodiments to form new
embodiments.

[0026] In the specification the term “comprising” shall be understood to have a broad
meaning similar to the term “including” and will be understood to imply the inclusion of

a stated integer or step or group of integers or steps but not the exclusion of any other



integer or step or group of integers or steps. This definition also applies to variations on
the term “comprising” such as “comprise” and “comprises”.

[0027] The reference to any prior art in this specification is not, and should not be
taken as an acknowledgement or any form of suggestion that the referenced prior art
forms part of the common general knowledge in Australia (or any other country).

[0028] In order that the invention may be readily understood and put into practical
effect, particular embodiments will now be described by way of examples and not
limitations, and with reference to the figures.

[0029] Various embodiments are provided for devices, and various embodiments are
provided for methods. It will be understood that basic properties of the devices also hold
for the methods and vice versa. Therefore, for sake of brevity, duplicate description of
such properties may be omitted.

[0030] It will be understood that any property described herein for a specific device
may also hold for any device described herein. It will be understood that any property
described herein for a specific method may also hold for any method described herein.
Furthermore, it will be understood that for any device or method described herein, not
necessarily all the components or steps described must be enclosed in the device or
method, but only some (but not all) components or steps may be enclosed.

[0031] The term “coupled” (or “connected”) herein may be understood as electrically
coupled or as mechanically coupled, for example attached or fixed or attached, or just in
contact without any fixation, and it will be understood that both direct coupling or
indirect coupling (in other words: coupling without direct contact) may be provided.
[0032] When fans (for example of computing systems) are spinning at high rpm,
annoying whine noise may be produced. This audible whine noise source may be coming
from fan blades and its frequency may be related to the number of blades inside a fan and
to the rpm (rotations per minute) the fan. A current solution may be to seal the keypad top
side which may not allow free air flow or to use sound absorbing foam which may not be
possible for ultra thin system.

[0033] Thus, devices may be provided which improve removing the annoying whine

noise when fans are spinning at high rpm.



[0034] According to various embodiments, devices may be provided for fan noise
suppression, for example for an ultra thin system, for example for a laptop or notebook
device.

[0035] According to various embodiments, a noise attenuator may be added in an
ultra thin product such as notebook (for example a notebook which uses brushless fans).
[0036] FIG. 1A shows a mesh assembly 100 according to various embodiments. The
mesh assembly 100 may include a first mesh 102 including a plurality of first holes
arranged according to a pattern. The mesh assembly 100 may further include a second
mesh 104 including a plurality of second holes arranged according to the (same) pattern.
The second mesh 104 may be provided on top of the first mesh 102. At least one hole of
the plurality of first holes may be at least partially obstructed by the second mesh 104.
The first mesh 102 and the second mesh 104 may be coupled with each other, like
indicated by line 106, for mechanically coupled.

[0037] According to various embodiments, the first mesh 102 may be attached to the
second mesh 104 using double sided adhesives (for example at an external perimeter of a
fan blades area).

[0038] In other words, a mesh assembly may be provided which includes two
identical meshes which are stacked (or overlaid or provided on top of each other), and for
which the orientation of the first mesh is different from the orientation of the second
mesh.

[0039] According to various embodiments, the pattern may include or may be a
pattern in which each hole is provided at a pre-determined distance from a closest further
hole.

[0040] According to various embodiments, the distance may be in a range between
0.01 mm and 0.1 mm.

[0041] According to various embodiments, the distance may be at least substantially
equal to 0.04 mm.

[0042] According to various embodiments, the pattern may include a pattern in which

each hole is provided at a pre-determined distance from all neighboring holes.



[0043] According to various embodiments, the first mesh 102 may include or may be
a metal mesh. According to various embodiments, the second mesh 104 may include or
may be a metal mesh. According to various embodiments, the first mesh 102 and/ or the
second mesh 104 may include or may be made from PE (polyethylene). The first mesh
102 and/ or the second mesh 104 may have a thickness in a range of 0.1 mm to 1 mm, for
example at least substantially 0.4mm.

[0044] According to various embodiments, each hole of the first mesh 102 and each
hole of the second mesh 104 may have a diameter in a range of 0.01 mm to 0.1 mm.
[0045] According to various embodiments, each hole of the first mesh 102 and each
hole of the second mesh 104 may have a diameter at least substantially equal to 0.06 mm.
[0046] According to various embodiments, the pattern may include or may be a
pattern in which an angle between a center of a hole and two corresponding centers of
two neighboring holes of the hole is in a range of 30 degrees to 90 degrees.

[0047] According to various embodiments, the pattern may include or may be a
pattern in which an angle between a center of a hole and two corresponding centers of
two neighboring holes of the hole is at least substantially 60 degrees.

[0048] According to various embodiments, the pattern may include or may be a
repetitive pattern.

[0049] According to various embodiments, the pattern may include or may be a
regular pattern.

[0050] According to various embodiments, at least one hole of the first mesh 102 and
at least one hole of the second mesh 104 may be aligned. The first mesh 102 and the
second mesh 104 may be rotated by a pre-determined angle with respect to the pattern.
[0051] According to various embodiments, the pre-determined angle may be in a
range of -150 degrees to 150 degrees.

[0052] According to various embodiments, the pre-determined angle may be at least
substantially -90 degrees or at least substantially 90 degrees.

[0053] FIG. 1B shows a computing system 108 according to various embodiments.
The computing system 108 may include a housing 110 with an opening. The computing

system 108 may further include a fan 112. The computing system 108 may further



include a mesh assembly (for example the mesh assembly 100 like described with
reference to FIG. 1A). The mesh assembly may be provided between the fan 112 and the
opening (of the housing 110).

[0054] The housing 110, the fan 112, and the mesh assembly may be coupled with
each other, like indicated by lines 114, for example-mechanically coupled.

[0055] FIG. 1C shows a flow diagram 116 illustrating a method for manufacturing a
mesh assembly according to various embodiments. In 118, a first mesh including a
plurality of first holes arranged according to a pattern may be provided. In 120, on top of
the first mesh, a second mesh including a plurality of second holes arranged according to
the pattern may be provided so that at least one hole of the plurality of first holes is at
least partially obstructed by the second mesh.

[0056] According to various embodiments, only a centric hole of the plurality of
holes of the first mesh and of the second mesh may be (entirely) unblocked. It will be
understood that with a regular structure of the first mesh and of the second mesh, there
may be a plurality of centric holes which are (entirely) unblocked.

[0057] According to various embodiments, the pattern may include or may be a
pattern in which each hole is provided at a pre-determined distance from a closest further
hole.

[0058] According to various embodiments, the distance may be in a range between
0.01 mm and 0.1 mm.

[0059] According to various embodiments, the distance may be at least substantially
equal to 0.04 mm.

[0060] According to various embodiments, the pattern may include or may be a
pattern in which each hole is provided at a pre-determined distance from all neighboring
holes.

[0061] According to various embodiments, the first mesh may include a metal mesh.
According to various embodiments, the second mesh may include a metal mesh.

[0062] According to various embodiments, each hole of the first mesh and each hole

of the second mesh may be a diameter in a range of 0.01 mm to 0.1 mm.



[0063] According to various embodiments, each hole of the first mesh and each hole
of the second mesh may have a diameter at least substantially equal to 0.06 mm.

[0064] According to various embodiments, the pattern may include or may be a
pattern in which an angle between a center of a hole and two corresponding centers of
two neighboring holes of the hole is in a range of 30 degrees to 90 degrees.

[0065] According to various embodiments, the pattern may include or may be a
pattern in which an angle between a center of a hole and two corresponding centers of
two neighboring holes of the hole is at least substantially 60 degrees.

[0066] According to various embodiments, the pattern may include or may be a
repetitive pattern.

[0067] According to various embodiments, the pattern may include or may be a
regular pattern.

[0068] According to various embodiments, at least one hole of the first mesh and at
least one hole of the second mesh may be aligned. According to various embodiments,
the first mesh and the second mesh may be rotated by a pre-determined angle with respect
to the pattern.

[0069] According to various embodiments, the pre-determined angle may be in a
range of -150 degrees to 150 degrees.

[0070] According to various embodiments, the pre-determined angle may be at least
substantially -90 degrees or at least substantially 90 degrees.

[0071] FIG. 2 shows a block diagram 200 of a system with a keypad (and
corresponding key cap gaps 214) and fans 202 according to various embodiments. The
fans 202 may draw air through a back cover air inlet 204 and (via a mesh noise attenuator
212 according to various embodiments) through the keycap gaps 214, and may exhaust
air through rear side air vents 206. Noise from the back cover air inlet 204 may be
reflected by a table top 210 on which the system (for example computing system; for
example laptop device) may be provided, and noise 208 may be thus provided to a user’s
ear 216. Noise emitted through the keycap gaps 214 may be directly provided to the
user’s ear 216. In FIG. 2, thin arrows 222 indicate a noise source (or a noise emission),

and this arrows 224 indicate air flow. A diagram 218 illustrates whine noise from fan



blades without a mesh attenuator. A diagram 220 illustrates whine noise from fan blades
with a mesh attenuator 212 according to various embodiments.

[0072] FIG. 3A shows an illustration 300 of a mesh assembly according to various
embodiments. FIG. 3B shows an enlarged view 302 of the mesh assembly according to
various embodiments.

[0073] According to various embodiments, the mesh may be created (in other words:
produced; in other words: manufactured) from two simple thin mesh metal sheets, for
example two metal sheets with a regular pattern of circular holes.

[0074] According to various embodiments, the mesh may attenuate a fan fundamenfal
blade frequency and may suppress all harmonics to low levels and remove whine
annoying noise when fan is in high rpm mode.

[0075] According to various embodiments, air vent holes may be created from a
simple mesh. The air vent holes may attenuate noise, and at the same time may allow air
flow. The mesh according to various embodiments may provide a flat surface and does
not cause interference to the fan blades.

[0076] According to various embodiments, the mesh may be suitable for very thin
products, and may provide a stack up height requirement of less than 0.5mm.

[0077] According to various embodiments, the mesh may provide for easy
implementation and low cost.

[0078] FIG. 4 shows an illustration 400 of details of a mesh (in other words: mesh
assembly) according to various embodiments. Two single meshes (for example a first
mesh 402 and a second mesh 404) with a regular pattern of (for example circular) holes
may be overlaid. For example, the first mesh 402 and the second mesh 404 may have an
at least substantially identical hole pattern. An enlarged view 408 of the hole pattern is
shown. The overlay of the two single meshes 402 and 404 may provide a mesh 406
according to various embodiments. According to various embodiments, the holes of the
two meshes 402 and 404 may be misaligned.

[0079] FIG. 5A shows an illustration 500 of key pad holes on a key with no mesh.
[0080] FIG. 5B shows an illustration 502 of key pad holes on a key with a single

layer mesh.



[0081] FIG. 5C shows an illustration 504 of key pad holes on a key with a two-layer
mesh according to various embodiments (in other words: key pad holes on a key after
sticking the mesh according to various embodiments).

[0082] According to various embodiments, the mesh may attenuate whine noise (for
example may lower whine noise by 13 dBm). For comparison, a single layer mesh may
lower whine noise by 3 dBm only.

[0083] FIG. 6A shows an illustration 600 of a setup for testing a mesh according to
various embodiments. A laptop system 602, which is equipped with the mesh according
to various embodiments, is provided at a distance of 0.5m from a user dummy 604. The
laptop system 602 may sit on flat surface and may be flipped open. The number of fan
blades of the laptop system 602 may be 29, and the fan speed may be between 5500 rpm
and 5700 rpm.

[0084] FIG. 6B shows a diagram 606 of measurement results with a laptop system
602 where no mesh assembly is provided at the fan area. A horizontal axis 608 indicates a
frequency, and a vertical axis 610 indicates a noise level. A peak 612 may be provided at
-92 dBm, and a user may perceive corresponding whine sound.

[0085] FIG. 6C shows a diagram 614 of measurement results with a laptop system
602 where a mesh assembly according to various embodiments is provided at the fan
area. A horizontal axis 616 indicates a frequency, and a vertical axis 68 indicates a noise
level. The peak fundamental frequency drops from -92 — 105 dBm, like indicated by 620,
which may correspond to an improvement of 13 dBm.

[0086] FIG. 7A shows an illustration 700 of a single mesh according to various
embodiments. According to various embodiments, to single meshes like shown in FIG.
7A may be stacked in order to provide a mesh according to various embodiments. The
single mesh may include holes (an exemplary hole is labelled 704 in FIG. 7A) in a layer
of for example metal. The dimensions of the single mesh may be as follows: the hole
diameter (like indicated by (1) in FIG. 7A) may be 0.06mm. The distance between
neighboring holes (like indicated by (2) and (3) in FIG. 7A) may be 0.04mm. The angle
from a center of a hole to the respective centers of two neighboring holes (like indicated

by (4) in FIG. 7A) may be 60 degrees.

10



[0087] FIG. 7B shows an illustration 706 of a fabrication process (in other words:
manufacturing process) according to various embodiments. A first layer 708 of mesh may
be overlaid (in other words: stacked) with a second layer of mesh. The second layer of
mesh may be rotated by 90 degrees (for example clockwise, like indicated by 710; or for
example counter-clockwise, like indicated by 712) with respect to the first layer 708. It
will be understood that with the single mesh as shown in FIG. 7A, the result of the
clockwise turning is the same as the result of the counter-clockwise turning. In other
words: an overlay of two single meshes may be provided, to form a repetitive ring pattern
714. The rings 716 on which holes are formed will be described in more detail with
reference to FIG. 8.

[0088] FIG. 8 shows an illustration 800 of a mesh pattern (for example corresponding
to the single ring pattern of the repetitive ring pattern 714 as shown in FIG. 7) according
to various embodiments. Each ring pattern includes a centric hole 802 (which may be
provided at locations where holes of the first mesh and the second mesh are aligned), for
example with a diameter of 0.06 mm. On a first outer ring 804, 6 blocked holes may be
provided (for examples where holes of the first mesh are entirely obstructed by the
second mesh, or vice versa). On a second outer ring 806, 12 marquis shape through holes
may be provided (for examples where holes of the first mesh are partially obstructed by
the second mesh, or vice versa).

[0089] FIG. 9 shows an illustration 900 of an application area according to various
embodiments. According to various embodiments, a mesh 904 may be provided between
a fan 902 and a keypad module. For example, the mesh may be provided at a bottom side
of the fan 902. The top portion of FIG. 9 shows the fan 902. The bottom left portion of
FIG. 9 shows the keypad module bottom side with the mesh 904. The bottom right
portion of FIG. 9 shows single keypad holes blocked by the mesh 904. The mesh blocked
holes may limit and attenuate the noise peak at the keypad holes.

[0090] Like shown in FIG. 9, in a single ring pattern (which in total includes 19
holes, counting unobstructed, partially obstructed, and entirely obstructed holes), the 1st
outer ring 804 with 6 full holes may be fully blocked, and the 2nd outer ring 806 may be
limited by 12 Marquis shape through holes. With just 1 center hole 802 and 12 Marquis

11



holes partial open, noise may be at its lowest as compared to a simple circular mesh
design.

[0091] FIG. 10A, FIG. 10B, and FIG. 10C show illustrations 1000, 1008, and 1014 of
various components according to various embodiments and an assembly according to
various embodiments. A first mesh 1002 (in other words: a first mesh layer), a second
mesh 1004 (in other words: a second mesh layer), a blower 1010 (for example a DC
(direct current) brushless blower), blower blades 1012 (for example DC brushless blower
blades), keycaps 1016, and a keyboard base 1018 are shown. FIG. 10A shows the first
mesh 1002 and the second mesh 1004, and illustrates a mesh assembly resulting from
stacking the first mesh 1002 and the second mesh 1004. FIG. 10B shows the blower 1010
with blower blades 1012. FIG. 10C shows a side view of an assembly in a keyboard
according to various embodiments.

[0092] According to various embodiments, whining noises which are present in an
audible range (for example in a range between 1 kHz and 2.5 kHz) when system fans (for
example of a brushless quiet type) are spinning at high speed, may be attenuated.

[0093] According to various embodiments, by using an ultra thin mesh holes sheet
attach to the keypad side, this whining sound may be suppressed to a low level from the
key caps breathing holes.

[0094] According to various embodiments, devices and methods may be provided
which are simple to implement and flexible to use to suit individual requirements.
Various devices may be applicable to all systems with fans attached which are the noise
source. According to various embodiments, a total thickness required may be just 0.3mm
(which may correspond to the thickness of the double layers mesh according to various
embodiments). According to various embodiments, a quieter environment in gaming or
video stream mode may be created.

[0095] With the increasing demand to dissipate more heat generate from high
performance CPUs (central processing units) and GPUs (graphics processing units),
system fans may require to spin at maximum speed more frequently, and a system
without annoying fan noise according to various embodiments may provide good

customer experience and a potential marketing plus point.
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[0096] The following examples pertain to further embodiments.

[0097] Example 1 is a mesh assembly comprising: a first mesh comprising a plurality
of first holes arranged according to a pattern; a second mesh comprising a plurality of
second holes arranged according to the pattern; wherein the second mesh is provided on
top of the first mesh; and wherein at least one hole of the plurality of first holes is at least
partially obstructed by the second mesh.

[0098] In example 2, the subject-matter of example 1 can optionally include that the
pattern comprises a pattern in which each hole is provided at a pre-determined distance
from a closest further hole.

[0099] In example 3, the subject-matter of example 2 can optionally include that the
distance is in a range between 0.01 mm and 0.1 mm.

[00100] In example 4, the subject-matter of example 3 can optionally include that the
distance is at least substantially equal to 0.04 mm.

[00101] In example 5, the subject-matter of any one of examples 1 to 4 can optionally
include that the pattern comprises a pattern in which each hole is provided at a pre-
determined distance from all neighboring holes.

[00102] In example 6, the subject-matter of any one of examples 1 to 5 can optionally
include that the first mesh comprises a metal mesh; and wherein the second mesh
comprises a metal mesh.

[00103] In example 7, the subject-matter of any one of examples 1 to 6 can optionally
include that each hole of the first mesh and each hole of the second mesh has a diameter
in a range of 0.01 mm to 0.1 mm.

[00104] In example 8, the subject-matter of example 7 can optionally include that each
hole of the first mesh and each hole of the second mesh has a diameter at least
substantially equal to 0.06 mm.

[00105] In example 9, the subject-matter of any one of examples 1 to 8 can optionally
include that the pattern comprises a pattern in which an angle between a center of a hole
and two corresponding centers of two neighboring holes of the hole is in a range of 30

degrees to 90 degrees.
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[00106] In example 10, the subject-matter of example 9 can optionally include that the
pattern comprises a pattern in which an angle between a center of a hole and two
corresponding centers of two neighboring holes of the hole is at least substantially 60
degrees.

[00107] In example 11, the subject-matter of any one of examples 1 to 10 can
optionally include that the pattern comprises a repetitive pattern.

[00108] In example 12, the subject-matter of any one of examples 1 to 11 can
optionally include that the pattern comprises a regular pattern.

[00109] In example 13, the subject-matter of any one of examples 1 to 12 can
optionally include that at least one hole of the first mesh and at least one hole of the
second mesh are aligned; and wherein the first mesh and the second mesh are rotated by a
pre-determined angle with respect to the pattern.

[00110] In example 14, the subject-matter of any one of examples 1 to 13 can
optionally include that the pre-determined angle is in a range of -150 degrees to 150
degrees.

[00111] In example 15, the subject-matter of any one of examples 1 to 14 can
optionally include that the pre-determined angle is one of at least substantially -90
degrees or at least substantially 90 degrees.

[00112] Example 16 is a computing system comprising: a housing with an opening; a
fan; and the mesh assembly of any one of examples 1 to 15 provided between the fan and
the opening.

[00113] Example 17 is a method for manufacturing a mesh assembly, the method
comprising: providing a first mesh comprising a plurality of first holes arranged
according to a pattern; providing on top of the first mesh a second mesh comprising a
plurality of second holes arranged according to the pattern so that at least one hole of the
plurality of first holes is at least partially obstructed by the second mesh.

[00114] In example 18, the subject-matter of example 17 can optionally include that
the pattern comprises a pattern in which each hole is provided at a pre-determined

distance from a closest further hole.
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[00115] In example 19, the subject-matter of example 18 can optionally include that
the distance is in a range between 0.01 mm and 0.1 mm.

[00116] In example 20, the subject-matter of example 19 can optionally include that
the distance is at least substantially equal to 0.04 mm.

[00117] In example 21, the subject-matter of any one of examples 17 to 20 can
optionally include that the pattern comprises a pattern in which each hole is provided at a
pre-determined distance from all neighboring holes.

[00118] In example 22, the subject-matter of any one of examples 17 to 21 can
optionally include that the first mesh comprises a metal mesh; and wherein the second
mesh comprises a metal mesh. }

[00119] In example 23, the subject-matter of any one of examples 17 to 22 can
optionally include that each hole of the first mesh and each hole of the second mesh has a
diameter in a range of 0.01 mm to 0.1 mm.

[00120] In example 24, the subject-matter of example 23 can optionally include that
each hole of the first mesh and each hole of the second mesh has a diameter at least
substantially equal to 0.06 mm.

[00121] In example 25, the subject-matter of any one of examples 17 to 24 can
optionally include that the pattern comprises a pattern in which an angle between a center
of a hole and two corresponding centers of two neighboring holes of the hole is in a range
of 30 degrees to 90 degrees.

[00122] In example 26, the subject-matter of example 25 can optionally include that
the pattern comprises a pattern in which an angle between a center of a hole and two
corresponding centers of two neighboring holes of the hole is at least substantially 60
degrees.

[00123] In example 27, the subject-matter of any one of examples 17 to 26 can
optionally include that the pattern comprises a repetitive pattern.

[00124] In example 28, the subject-matter of any one of examples 17 to 27 can
optionally include that the pattern comprises a regular pattern.

[00125] In example 29, the subject-matter of any one of examples 17 to 28 can

optionally include that at least one hole of the first mesh and at least one hole of the
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second mesh are aligned; and wherein the first mesh and the second mesh are rotated by a
pre-determined angle with respect to the pattern.

[00126] In example 30, the subject-matter of any one of examples 17 to 29 can
optionally include that the pre-determined angle is in a range of -150 degrees to 150
degrees.

[00127] While the invention has been particularly shown and described with reference
to specific embodiments, it should be understood by those skilled in the art that various
changes in form and detail may be made therein without departing from the spirit and
scope of the invention as defined by the appended claims. The scope of the invention is
thus indicated by the appended claims and all changes which come within the meaning

and range of equivalency of the claims are therefore intended to be embraced.
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CLAIMS

1. A mesh assembly comprising:

a first mesh comprising a plurality of first holes arranged according to a pattern;

a second mesh comprising a plurality of second holes arranged according to the
pattern;

wherein the second mesh is provided on top of the first mesh; and

wherein at least one hole of the plurality of first holes is at least partially

obstructed by the second mesh.

2. The mesh assembly of claim 1,
wherein the pattern comprises a pattern in which each hole is provided at a pre-

determined distance from a closest further hole.

3. The mesh assembly of claim 2,

wherein the distance is in a range between 0.01 mm and 0.1 mm.

4. The mesh assembly of claim 3,

wherein the distance is at least substantially equal to 0.04 mm.

5. The mesh assembly of claim 1,
wherein the pattern comprises a pattern in which each hole is provided at a pre-

determined distance from all neighboring holes.

6. The mesh assembly of claim 1,
wherein the first mesh comprises a metal mesh; and

wherein the second mesh comprises a metal mesh.

7. The mesh assembly of claim 1,
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wherein each hole of the first mesh and each hole of the second mesh has a

diameter in a range of 0.01 mm to 0.1 mm.

8. The mesh assembly of claim 7,
wherein each hole of the first mesh and each hole of the second mesh has a

diameter at least substantially equal to 0.06 mm.

9. The mesh assembly of claim 1,
wherein the pattern comprises a pattern in which an angle between a center of a
hole and two corresponding centers of two neighboring holes of the hole is in a range of

30 degrees to 90 degrees.

10.  The mesh assembly of claim 9,
wherein the pattern comprises a pattern in which an angle between a center of a
hole and two corresponding centers of two neighboring holes of the hole is at least

substantially 60 degrees.

11.  The mesh assembly of claim 1,

wherein the pattern comprises a repetitive pattern.

12.  The mesh assembly of claim 1,

wherein the pattern comprises a regular pattern.

13.  The mesh assembly of claim 1,

wherein at least one hole of the first mesh and at least one hole of the second
mesh are aligned; and

wherein the first mesh and the second mesh are rotated by a pre-determined angle

with respect to the pattern.

14.  The mesh assembly of claim 1,
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wherein the pre-determined angle is in a range of -150 degrees to 150 degrees.

15.  The mesh assembly of claim 1,
wherein the pre-determined angle is one of at least substantially -90 degrees or at

least substantially 90 degrees.

16. A computing system comprising:
a housing with an opening;
a fan; and

the mesh assembly of claim 1 provided between the fan and the opening.

17. A method for manufacturing a mesh assembly, the method comprising:

providing a first mesh comprising a plurality of first holes arranged according to a
pattern;

providing on top of the first mesh a second mesh comprising a plurality of second
holes arranged according to the pattern so that at least one hole of the plurality of first

holes is at least partially obstructed by the second mesh.

18. The method of claim 17,
wherein the pattern comprises a pattern in which each hole is provided at a pre-

determined distance from a closest further hole.

19. The method of claim 18,

wherein the distance is in a range between 0.01 mm and 0.1 mm.

20. The method of claim 19,

wherein the distance is at least substantially equal to 0.04 mm.

21. The method of claim 17,
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wherein the pattern comprises a pattern in which each hole is provided at a pre-

determined distance from all neighboring holes.

22.  The method of claim 17,
wherein the first mesh comprises a metal mesh; and

wherein the second mesh comprises a metal mesh.

23.  The method of claim 17,
wherein each hole of the first mesh and each hole of the second mesh has a

diameter in a range of 0.01 mm to 0.1 mm.

24. The method of claim 23,
wherein each hole of the first mesh and each hole of the second mesh has a

diameter at least substantially equal to 0.06 mm.

25. The method of claim 17,
wherein the pattern comprises a pattern in which an angle between a center of a
hole and two corresponding centers of two neighboring holes of the hole is in a range of

30 degrees to 90 degrees.

26. The method of claim 25,
wherein the pattern comprises a pattern in which an angle between a center of a
hole and two corresponding centers of two neighboring holes of the hole is at least

substantially 60 degrees.

27. The method of claim 17,

wherein the pattern comprises a repetitive pattern.

28. The method of claim 17,

wherein the pattern comprises a regular pattern.
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29. The method of claim 17,

wherein at least one hole of the first mesh and at least one hole of the second
mesh are aligned; and

wherein the first mesh and the second mesh are rotated by a pre-determined angle

with respect to the pattern.

30. The method of claim 17,

wherein the pre-determined angle is in a range of -150 degrees to 150 degrees.
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