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(54) Fan module

(57) A fan module (1000) including two brackets
(1100), two holders (1200) and a fan (1300) is provided.
Each bracket (1100) has a first assembling portion (1110)
formed thereon. The holders (1200) are mounted to the
brackets (1100) and located between the two brackets
(1100). Each of the holders (1200) has two second as-
sembling portions (1400), and one end (1402) of each of
the second assembling portions (1400) being connected
with the first assembling portions (1110) corresponding-
ly. The fan (1300) is assembled between the holders
(1200).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a fan module,
and more particularly, to a fan module with low noise
during operation.

2. Description of Related Art

[0002] In a conventional fan module, a fan is usually
assembled to a bracket mounted on an enclosure with
screws. In order to secure the fan to the bracket, at least
four screws are usually inserted through four corners of
the bracket and into the fan. When a worker fastens the
screws, sometimes the screw holes are too close to the
enclosure, which results in limited space for assembling
operations, and fastening of the screws is inconvenient.
In addition, as the fan module operates, vibrations gen-
erated by the rotating fan are transmitted to the bracket
through the four screws. The vibrations cause mechan-
ical parts to impact onto each other and so as to produce
noises.

SUMMARY OF THE INVENTION

[0003] Accordingly, the present invention is directed
to a fan module which has different configuration from
the conventional fan module.
[0004] The present invention provides a fan module
including two brackets, two holders and a fan. Each
bracket includes a first assembling portion formed ther-
eon. Each of the two holders mounted to the brackets
and located between the brackets has two second as-
sembling portions, and one end of each of the second
assembling portions being connected with the first as-
sembling portions correspondingly. The fan is assembled
between the holders.
[0005] The present invention provides a fan module
including two brackets, a plurality of holders, and a plu-
rality of fans. At least one first assembling portion is
formed on the brackets. The holders are located between
the brackets, wherein at least one holder comprises a
second assembling portion, the holder are mounted to
the brackets by connecting one end of each of the second
assembling portions with the first assembling portions
correspondingly. The fans are assembled between the
holders.
[0006] In one embodiment of the fan modules above,
the first assembling portions are open slots, the second
assembling portions are assembling shafts, and the as-
sembling shafts are disposed in the open slots, respec-
tively. The assembling shaft may be integrally formed
with the holder.
[0007] In one embodiment of the fan modules above,
the fan module further includes a connecting portion con-

necting the two holders.
[0008] In one embodiment of the fan modules above,
each of the brackets includes a first portion and a second
portion perpendicularly connected to each other, and the
first assembling portion is disposed on the second por-
tion.
[0009] In one embodiment of the fan modules above,
each of the brackets includes a first portion, a second
portion, and a third portion. The third portion is parallel
to the first portion. The second portion is perpendicularly
connected between the first portion and the third portion.
The first end of each second assembling portion is per-
pendicular to the second end thereof. The first assem-
bling portion is formed on the third portion, and the sec-
ond end is disposed in the first assembling portion.
[0010] In one embodiment of the fan modules above,
the second end of each second assembling portion is a
C-shaped ring, the first assembling portion is an opening,
and the C-shaped ring is aligningly disposed above the
corresponding opening. The fan module further compris-
es two fasteners inserting through the C-shaped rings
and fixing into the openings, respectively.
[0011] In view of the foregoing, as compared with the
conventional fan module which has four contact points
(fastening points of the four screws) to transmit vibra-
tions, the vibrations generated by the fan module of the
present invention during operation is transmitted through
only a single point (where the second assembling portion
engages the first assembling portion). Therefore, the
noise level is significantly lowered.
[0012] Other objectives, features and advantages of
the present invention will be further understood from the
further technological features disclosed by the embodi-
ments of the present invention wherein there are shown
and described preferred embodiments of this invention,
simply by way of illustration of modes best suited to carry
out the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Fig. 1 is an exploded view of a fan module ac-
cording to one embodiment of the present invention.
[0014] Fig. 2 is an assembled view of the fan module
of Fig. 1.
[0015] Fig. 3 is an exploded view of a fan module ac-
cording to a second embodiment of the present invention.
[0016] Fig. 4 is an assembled view of the fan module
of Fig. 3.
[0017] Fig. 5 is an assembled view of the fan module
of Fig. 4 with a damper.
[0018] Fig. 6 is an exploded view of a fan module ac-
cording to a third embodiment of the present invention.
[0019] Fig. 7 is an assembled view of the fan module
of Fig. 6.
[0020] Fig. 8 is an exploded view of the bracket and
the damper of Fig. 6.
[0021] Fig. 9 is an exploded view of a fan module ac-
cording to a fourth embodiment of the present invention.
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[0022] Fig. 10 is an assembled view of the fan module
of Fig. 9.
[0023] Fig. 11 illustrates multiple fan modules assem-
bled together.

DESCRIPTION OF THE EMBODIMENTS

[0024] In the following detailed description of the pre-
ferred embodiments, reference is made to the accompa-
nying drawings which form a part hereof, and in which
are shown by way of illustration specific embodiments in
which the invention may be practiced. In this regard, di-
rectional terminology, such as "top," "bottom," "front,"
"back," etc., is used with reference to the orientation of
the Figure(s) being described. The components of the
present invention can be positioned in a number of dif-
ferent orientations. As such, the directional terminology
is used for purposes of illustration and is in no way lim-
iting. On the other hand, the drawings are only schematic
and the sizes of components may be exaggerated for
clarity. It is to be understood that other embodiments may
be utilized and structural changes may be made without
departing from the scope of the present invention. Also,
it is to be understood that the phraseology and terminol-
ogy used herein are for the purposes 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, cou-
plings, and mountings. Similarly, the terms "facing," "fac-
es" and variations thereof herein are used broadly and
encompass direct and indirect facing, and "adjacent to"
and variations thereof herein are used broadly and en-
compass directly and indirectly "adjacent to". Therefore,
the description of "A" component facing "B" component
herein may contain the situations that "A" component di-
rectly faces "B" component or one or more additional
components are between "A" component and "B" com-
ponent. Also, the description of "A" component "adjacent
to" "B" component herein may contain the situations that
"A" component is directly "adjacent to" "B" component or
one or more additional components are between "A"
component and "B" component. Accordingly, the draw-
ings and descriptions will be regarded as illustrative in
nature and not as restrictive.
[0025] The fan of the fan module of the present inven-
tion is disposed between two holders, and parts of the
fan module are assembled together through the engage-
ment between two second assembling portions disposed
on the two holders and first assembling portion disposed
on two brackets. The fan module improves over the as-
sembly structure of the conventional fan module by
changing the mounting manner of using four screws
threaded into corners of the bracket into a single-point
connection manner. This changing simplifies the assem-

bling procedure and reduces vibration transmission as
compared with the conventional fan module and, there-
fore, the fan module of the present invention is quieter
during operation when compared with the conventional
module. The single-point connection manner in which
the bracket and the holders are connected is described
in detail below in connection with several exemplary em-
bodiments.

First Embodiment

[0026] Fig. 1 is an exploded view of a fan module ac-
cording to one embodiment of the present invention. Fig.
2 is an assembled view of the fan module of Fig. 1. Re-
ferring to Fig. 1 and Fig. 2, the fan module 1000 of the
present embodiment includes two brackets 1100, two
holders 1200, a fan 1300, and two second assembling
portions 1400. Each bracket 1100 includes a first assem-
bling portion 1110, a first portion 1120, and a second
portion 1130. The first portion 1120 and the second por-
tion 1130 are perpendicularly connected to each other,
and the first assembling portion 1110 is disposed on the
second portion 1130. The first portion 1120 of the bracket
1100 is adapted to be fixed within an enclosure of an
electronic device (e.g. a server or computer host). The
fan 1300 is disposed between the two holders 1200. A
first end 1402 of each second assembling portion 1400
is connected to a corresponding one of the holders 1200,
and a second end 1404 of each second assembling por-
tion 1400 is engaged with a corresponding first assem-
bling portion 1110, such that the holders 1200 clamping
the fan 1300 are mounted between the brackets 1100 in
a single-point connection manner.
[0027] Specifically, in the present embodiment, the
first assembling portion 1110 is a U-shaped open slot
defined through an edge of the second portion 1130. The
second assembling portion 1400 is an assembling shaft
that may be integrally formed with the holder 1200.
[0028] While the second assembling portion 1400 is
illustrated as being integrally formed with the holder 1200
in the illustrated embodiment, it is to be understood that,
in other embodiments, the holder 1200 may be mounted
to the bracket 1100 by a fastener such as a screw inserted
through the first assembling portion 1110 and into the
holder 1200, and the first assembling portion 1110 may
also be a locking hole depending upon actual require-
ments. The open slot or locking hole of the first assem-
bling portion 1110, or integrally formed assembling shaft
or fastener, such as, screw or rivet, are merely illustrative
rather than limiting. Modifications could be made by those
skilled in the art depending upon actual requirements
without departing from the spirit of the present invention.
In addition, in the present embodiment, the material of
the brackets 1100 may be metal, and the material of the
holders 1200 may be metal or plastic, depending upon
actual requirements.
[0029] When assembling the fan module 1000 of the
present embodiment, the fan 1300 is mounted between
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the two holders 1200 in any suitable manners, for exam-
ple, by snap-fit, fasteners, or other suitable manners. The
assembled fan 1300 and the holders 1200 are further
assembled to the two brackets 1100. At this step, the
assembling shaft of the second assembling portion 1400
is disposed into the open slot of the first assembling por-
tion 1110 from the contour of the first assembling portion
1110.
[0030] From Fig. 2, it can be seen that, in the fan mod-
ule 1000 of the present embodiment, vibrations generat-
ed by the fan 1300 during operation can only be trans-
mitted via the second assembling portions 1400 to the
corresponding brackets 1100 with which the respective
second assembly structures 1400 contact. In the con-
ventional fan module, the vibrations generated by the fan
are completely transmitted to the brackets via screws
threaded into four corners of the fan. In contrast, the vi-
brations generated by the fan 1300 of the present em-
bodiment during operation are only transmitted to the
brackets 1100 via a single contact point (where the as-
sembling shaft contacts the slot), thereby achieving a
quiet fan module.

Second Embodiment

[0031] This embodiment is similar to the first embodi-
ment, and like reference numerals denote like element.
Detailed description is made below only with respect to
those differences between the two embodiments.
[0032] Fig. 3 is an exploded view of a fan module ac-
cording to a second embodiment of the present invention.
Fig. 4 is an assembled view of the fan module of Fig. 3.
Referring to Fig. 3 and Fig. 4, the fan module 2000 of the
present embodiment further includes a connecting por-
tion 1500. The connecting portion 1500 is connected be-
tween the two holders 1200.
[0033] To assemble the fan module 2000 of the
present embodiment, the two holders 1200 may be ma-
nipulated such that free ends of the holders 1200 are
disposed away from each other. As the connecting por-
tion 1500 is compressed to bend slightly, the free ends
of the two holders 1200 are driven to move away from
each other. The fan 1300 is then disposed between the
holders 1200. One of the fan 1300 and the holders 1200
includes an emboss or a protruding post, and the other
has an concave or opening in positional correspondence
with the emboss or protruding post, such that the emboss
or protruding post can correspondingly fit into the con-
cave or opening to position the fan 1300 and the holders
1200 with each other.
[0034] The second assembling portions of the holders
1200 supporting the fan 1300 therebetween are then slid
into the U-shaped slots of the first assembling portions
1110 of the second portions 1130 of the brackets 1100,
respectively, thereby completing the assembly of the fan
module 2000 as shown in Fig. 4.
[0035] In comparison with the conventional fan module
in which the holder and fan are fastened with screws and

the bracket is then fastened to the holder supporting the
fan with screws extending through four corners of the
bracket, assembling procedure of the fan module 2000
of the present embodiment is simplified. In addition,
screws are not required, thus facilitating the assembling
procedure of the fan module.
[0036] In addition, the connecting portion 1500 may be
hollow-carved to increase elasticity of the connecting por-
tion 1500 while reducing the overall weight of the con-
necting portion 1500.
[0037] Furthermore, the fan module 2000 may include
two dampers 1600 disposed in the first assembling por-
tions 1110, respectively. Each second assembling por-
tion 1400 is disposed in a corresponding one of the sec-
ond assembling portions 1400, as shown in Fig. 5. In
assembly, the dampers 1600 may be attached around
the assembling shafts of the second assembling portions
1400, respectively, and then the second assembling por-
tions 1400 are slid into the slots of the first assembling
portions 1100.
[0038] It is noted that the dampers 1600 mentioned in
the present embodiment may be equally employed in var-
ious other embodiments of the present invention, de-
pending upon actual needs. Therefore, the use of the
dampers 1600 are optionally described in describing oth-
er embodiments. Thus, the use of the dampers in these
embodiments is illustrative rather than limiting.

Third Embodiment

[0039] This embodiment is similar to the first and sec-
ond embodiment, and like reference numerals refer to
like elements. Detailed description is made below only
with respect to those differences between this embodi-
ment and the first embodiment.
[0040] Fig. 6 is an exploded view of a fan module ac-
cording to a third embodiment of the present invention.
Fig. 7 is an assembled view of the fan module of Fig. 6.
Fig. 8 is an exploded view of the bracket and the damper
of Fig. 6. Referring to Fig. 6, Fig. 7, and Fig. 8, the bracket
2100 of the fan module 3000 of the present embodiment
includes a first assembling portion 2110, a first portion
2120, a second portion 2130, and a third portion 2140.
The first portion 2120 and the third portion 2140 are par-
allel to each other, the second portion 2130 is perpen-
dicularly connected between the first portion 2120 and
the third portion 2140, and the first assembling portion
2110 is disposed on the first portion 2140. In addition,
each second assembling portion 2400 includes a first
end 2410 and a second end 2420 that are perpendicular
to each other. In the present embodiment, the first as-
sembling portion 2110 is an open slot, and when assem-
bling the fan module 3000, the second end 2420 of each
second assembling portion 2400 is inserted into the open
slot of a corresponding one of the first assembling por-
tions 2110.
[0041] In addition, the fan module 3000 may further
include dampers 2600. The first assembling portion 2110
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may be a U-shaped open slot defined through an edge
of the third portion 2140, such that each damper 2600
can be easily inserted into a corresponding open slot via
the open side thereof, and then the second end 2420 of
each second assembling portion 2400 engages into the
damper 2600 disposed in the corresponding first assem-
bling portion 2110. The dampers 2600 can buffer the vi-
brations generated by the rotating fan 1300 and trans-
mitted through the second assembling portion 2400, thus
lowering the noise level.
[0042] In the present embodiment, the damper 2600
is constituted by three circular rings with the geometric
centre thereof aligned vertically and the second assem-
bling portion is inserting through the three circular rings.

Fourth Embodiment

[0043] This embodiment is similar to the above em-
bodiments, and like reference numerals refer to like ele-
ments. Detailed description is made below only with re-
spect to those differences between this embodiment and
the above embodiments.
[0044] Fig. 9 is an exploded view of a fan module ac-
cording to a fourth embodiment of the present invention.
Fig. 10 is an assembled view of the fan module of Fig.
9. Referring to Fig. 9 and Fig. 10, in the present embod-
iment, the second end 3420 of each second assembling
portion 3400 of the fan module 4000 is a C-shaped ring.
The first assembling portion (not shown in Fig. 9 and Fig.
10) is an opening. The damper 2600 is positioned above
the opening and clamped by the C-shaped ring. The fan
module 4000 may further include two fasteners 3700,
such as, screws, bolts, rivets or other components that
can provide mounting function.
[0045] The fan module may further comprise a damper
2600 disposed in one of the first assembling portions,
wherein the second assembling portions are assembled
with the dampers to connect with the first assembling
portions, respectively. The damper 2600 is constituted
by three circular rings with the geometric centre thereof
aligned vertically, the three circular rings are consisting
of an upper ring, a lower ring, and a middle ring with
smaller radius than the upper ring and the lower ring; the
second assembling portion is clamping the middle ring
and suppressed by the upper ring and the lower ring.
[0046] When assembling the fan module 4000 of the
present embodiment, the holders 1200 supporting the
fan 1300 are placed on the third portions 2140 of the
brackets 2100, with the C-shaped rings of the second
ends 3420 of the second assembling portions 3400
aligned with the openings, respectively. The fasteners
3700 are inserted through the C-shaped rings, through
the damper 2600, and fastened into the openings, re-
spectively, to mount the holders 1200 and the brackets
2100 together.
[0047] While the fan module is illustrated as having
one fan associated with two holders, two brackets (each
having a first assembling portion) and two second as-

sembling portions in each of foregoing embodiments, a
plurality of the fan modules of the foregoing embodiments
may be arranged side by side depending upon actual
requirements, as described in detail below with reference
to Fig. 11.
[0048] Fig. 11 illustrates multiple fan modules assem-
bled together. Referring to Fig. 11, three fan modules
3000’, 3000", 3000’ are shown to be arranged side by
side. The holder 1200’ may further include multiple align-
ment structures 1210. Taking the third embodiment as
an example, one side of each holder 1200’ includes an
alignment structure 1210 in the form of a slide slot, and
the other side of each holder 1200’ includes an alignment
structure 1210 in the form of a tab. As the fan modules
3000’, 3000", 3000’ are arranged side by side, the tabs
are slid into the respective slide slots such that the fan
modules 3000’, 3000", 3000’ are positioned with respect
to each other in a direction along which they are arranged.
The second assembling portions 2400 of the two outmost
fan modules 3000’ are engaged with the first assembling
portions 2110 such that the holders 1200’ supporting the
fans 1300 are mounted to the bracket 2100. Providing
the alignment structures 1210 enables the outmost fan
module 3000’ to restrain and support the middle fan mod-
ule 3000’. Therefore, the second assembling portion
2400 is no longer required to be formed on the holder
1200’ of the middle fan module 3000’, thus saving the
material cost of the second assembling portion 2400.
[0049] As can be seen, when multiple fan modules are
arranged together, the resulted structure is not a mere
combination of these fan modules. Rather, the number
of components used in the resulted structure may be
modified according to requirements to reduce material
cost. In addition, the alignment structures are provided
to support and position the fan modules.
[0050] While the fan modules of the present embodi-
ment are arranged together as described above, the con-
cept of arranging multiple fan modules together can be
applied to fan modules of the same or different types.
For example, it is possible to arrange multiple same fan
modules of one of the various embodiments described
above, or arrange multiple different fan modules of dif-
ferent embodiments.
[0051] In summary, the fan module of the present in-
vention at least has the following advantages:

1. Screws are not needed or the number of screws
used is reduced in assembly of the fan and the hold-
er. This reduces the difficulties in the manual assem-
bly and saves the component cost, thereby facilitat-
ing the assembling and reducing cost.
2. The conventional fan module structure is improved
by changing the four-point connection between the
holder and bracket into single-point connection to
reduce the number of vibration transmission paths
between components. Therefore, the fan module of
the present invention generates lower level of noises
during operation as compared with the conventional
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fan module.
3. The use of damper can effectively buffer the vi-
bration transmission, making the fan module even
quieter during operation.
4. When multiple fan modules are arranged together,
positioning portions are provided to support and po-
sition the fan modules, thereby reducing the number
of components and effectively reducing material
cost.

[0052] The foregoing description of the preferred em-
bodiments of the invention has been presented for pur-
poses of illustration and description. It is not intended to
be exhaustive or to limit the invention to the precise form
or to exemplary embodiments disclosed. Accordingly,
the foregoing description should be regarded as illustra-
tive rather than restrictive. Obviously, many modifica-
tions and variations will be apparent to practitioners
skilled in this art. The embodiments are chosen and de-
scribed in order to best explain the principles of the in-
vention and its best mode practical application, thereby
to enable persons skilled in the art to understand the
invention for various embodiments and with various mod-
ifications as are suited to the particular use or implemen-
tation contemplated. It is intended that the scope of the
invention be defined by the claims appended hereto and
their equivalents in which all terms are meant in their
broadest reasonable sense unless otherwise indicated.
Therefore, the term "the invention", "the present inven-
tion" or the like does not necessarily limit the claim scope
to a specific embodiment, and the reference to particu-
larly preferred exemplary embodiments of the invention
does not imply a limitation on the invention, and no such
limitation is to be inferred. The invention is limited only
by the spirit and scope of the appended claims. The ab-
stract of the disclosure is provided to comply with the
rules requiring an abstract, which will allow a searcher
to quickly ascertain the subject matter of the technical
disclosure of any patent issued from this disclosure. It is
submitted with the understanding that it will not be used
to interpret or limit the scope or meaning of the claims.
Any advantages and benefits described may not apply
to all embodiments of the invention. It should be appre-
ciated that variations may be made in the embodiments
described by persons skilled in the art without departing
from the scope of the present invention as defined by the
following claims. Moreover, no element and component
in the present disclosure is intended to be dedicated to
the public regardless of whether the element or compo-
nent is explicitly recited in the following claims.

Claims

1. A fan module comprising:

two brackets, and each of the brackets compris-
ing a first assembling portion formed thereon;

two holders mounted to the brackets, located
between the brackets, and each comprising a
second assembling portion, and one end of each
of the second assembling portions being con-
nected with the first assembling portions corre-
spondingly; and
a fan assembled between the holders.

2. The fan module according to claim 1, wherein the
first assembling portions are open slots, the second
assembling portions are assembling shafts, and the
assembling shafts are disposed in the open slots re-
spectively.

3. The fan module according to claim 2, wherein the
assembling shaft is integrally formed with the hold-
ers.

4. The fan module according to claim 1, further com-
prising a connecting portion connecting the two hold-
ers.

5. The fan module according to claim 1, wherein each
of the brackets comprises a first portion and a second
portion, the first portion is perpendicular to the sec-
ond portion thereof, and the first assembling portion
is formed on the second portion.

6. The fan module according to claim 1, wherein each
of the brackets comprises a first portion, a second
portion, and a third portion, the third portion is parallel
to the first portion, the second portion is perpendic-
ularly connected between the first portion and the
third portion, the first end of each second assembling
portion is perpendicular to the second end thereof,
the first assembling portion is formed on the third
portion, and the second end is disposed in connected
with the first assembling portion.

7. The fan module according to claim 1, wherein the
second end of each second assembling portion is a
C-shaped ring, the first assembling portion is an
opening, and the C-shaped ring is aligningly dis-
posed above the corresponding opening.

8. The fan module according to claim 7, further com-
prising a plurality of fasteners inserting through the
C-shaped rings and fixing into the openings respec-
tively.

9. The fan module according to claim 1, further com-
prising a damper disposed in one of the first assem-
bling portions, wherein the second assembling por-
tions are assembled with the dampers to connect
with the first assembling portions, respectively.
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