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A FAN WITH LIGHTING EFFECT

TECHNICAL FIELD
[0001] The present disclosure generally relates to a fan, in particular, a fan with lighting
effect.

BACKGROUND
[0002] Cooling fans with lighting effect are widely available in the market. However, a
cooling fan for electronic devices, for example, a computer, not only has to be functionally
effective but also to be attractive in its appearance.
[0003] Therefore, there exists a need for fans that have improved lighting effect and

more appealing aesthetics.

SUMMARY
[0004] According to a first aspect of the present disclosure, a fan with lighting effect is
provided. The fan may include a fan blade assembly having a plurality of fan blades
rotatable about a rotational axis of the fan blade assembly; a fan frame having a periphery
structure radially disposed from the rotational axis to surround the fan blade assembly, the
periphery structure having an inner wall and an outer wall defining a slot therebetween, the
outer wall being radially farther than the inner wall with respect to the rotational axis,
wherein an edge of the inner wall and a corresponding edge of the outer wall defines a slot
opening; a light emitting module disposed in the slot and oriented to emit light along a light
path non-parallel with the rotational axis of the fan blade; a reflector disposed in the slot and
in the light path of the light emitting module for reflecting the light emitted by the light
emitting module; and a light guide fitted to the slot in a manner to guide light to exit from

the slot via the slot opening.

BRIEF DESCRIPTION OF THE DRAWINGS
[0005] FIG. 1 is a diagram showing a front view of an example fan with lighting effect,
according to an embodiment of the present disclosure.
[0006] FIG. 2 is a diagram showing an exploded view of the example fan of FIG. 1.
[0007] FIG. 3A is a diagram showing a cross-section view of the example fan of FIG.

1; FIG. 3B is a diagram showing a partial enlarged cross-section view of the example fan
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shown in FIG. 3A; FIG. 3C is a diagram showing a partial perspective view of the example
fan of FIG. 1.

[0008] FIG. 4A is a diagram showing a perspective view of a light guide of the example
fan of FIG. 1; FIG. 4B is a diagram showing a partial enlarged cross-section view of the
light guide shown in FIG. 4A; FIGS 4C to 4L are diagrams showing cross-section views of
the light guide shown in FIG. 4A according to various non-limiting implementations.
[0009] FIG. 5 is a diagram showing an exploded view of an example fan with lighting
effect, according to another embodiment of the present disclosure.

[0010] FIG. 6A is a diagram showing a cross-section view of the example fan of FIG.
5; FIG. 6B is a diagram showing a partial enlarged cross-section view of the example fan

shown in FIG. 6A.

DETAILED DESCRIPTION
[0011] Implementations described below in the context of a device, apparatus, or system
are analogously valid for the respective methods, and vice versa. Furthermore, it will be
understood that the implementations described below may be combined, for example, a part
of one implementation may be combined with a part of another implementation, and a part
of one embodiment may be combined with a part of another embodiment.

[0012] It should be understood that the terms "on", "over", "top", "bottom", "down",

"o
>

"side", "back", "left", "right", "front", “back”, "lateral", "side", "up"”, "down", “vertical”,
“horizontal” etc., when used in the following description are used for convenience and to
aid understanding of relative positions or directions, and not intended to limit the orientation
of any device, or structure or any part of any device or structure. In addition, the singular
terms "a", "an", and "the" include plural references unless context clearly indicates
otherwise. Similarly, the word "or" is intended to include "and" unless the context clearly
indicates otherwise.

[0013] It will be further understood that the terms “comprise” (and any form of
comprise, such as “comprises” and “comprising”), “have” (and any form of have, such as
“has” and “having”), “include” (and any form of include, such as “includes” and
“including”), and “contain” (and any form of contain, such as “contains” and “containing”)
are open-ended linking verbs. As a result, a method or device that “comprises,” “has,”
“includes” or “contains” one or more steps or elements possesses those one or more steps

or elements, but is not limited to possessing only those one or more steps or elements.
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Likewise, a step of a method or an element of a device that “comprises,” “has,” “includes”
or “contains” one or more features possesses those one or more features, but is not limited
to possessing only those one or more features. Furthermore, a device or structure that is
configured in a certain way is configured in at least that way, but may also be configured in

ways that are not listed.

[0014] Approximating language, as used herein throughout the specification and claims,
may be applied to modify any quantitative representation that could permissibly vary
without resulting in a change in the basic function to which it is related. Accordingly, a

ER I

value modified by a term or terms, such as “about,” “substantially”, is not limited to the
precise value specified. In some instances, the approximating language may correspond to
the precision of an instrument for measuring the value.

[0015] Various aspects of what is described here seek to provide a fan with lighting
effect, particularly, an axial fan with lighting effect. The proposed fan may include a fan
blade assembly having a plurality of fan blades rotatable about a rotational axis of the fan
blade assembly. The proposed fan may further include a fan frame having a periphery
structure radially disposed from the rotational axis to surround the fan blade assembly, the
periphery structure having an inner wall and an outer wall defining a slot therebetween, the
outer wall being radially farther than the inner wall with respect to the rotational axis,
wherein a (first) edge of the inner wall and a corresponding (first) edge of the outer wall
defines a slot opening. The proposed fan may also include a light emitting module disposed
in the slot and oriented to emit light along a light path non-parallel with the rotational axis
of the fan blade, a reflector disposed in the slot and in the emitting light path of the light
emitting module for reflecting the light emitted by the light emitting module, and a light
guide fitted to the slot in a manner to guide light to exit from the slot via the slot opening.
[0016] According to some aspects, the proposed fan may have at least one light emitting
module, for example including one or more LEDs. According to some aspects, the proposed
fan may have one or more (or multiple) reflectors disposed in the emitting light path of the
light emitting module for reflecting the light emitted by the light emitting module.
According to some aspects, the proposed fan may include a single light guide. According to
some aspects, the proposed fan may include two light guides where the light emitting
module and the reflector are disposes between the two light guides. The fan may produce

double-sided and two-ring lighting effect from one light emitting module. According to
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some aspects, the proposed fan may include two or more light guides fitted to two or more
openings of the fan frame.

[0017] In some aspects of what is described here, a fan may include a light guide
including Y-shape cross-sectional profile. Two branches of the Y-shaped cross-sectional
profile may be substantially parallel. A bottom part of the Y-shaped cross-sectional profile
may be tapered. The light guide may be fitted to the slot at the slot opening in a manner so
as to form a flushed surface extending between the inner and outer walls. Accordingly, the
two branches of the light guide provides a larger surface to receive more light and guide the
light to exit from the tapered bottom part of the light guide which has a narrower surface
exposed and flushed with the walls, thereby focusing the light and thus providing brighter
and sleek lighting effect.

[0018] In some instances, aspects of the systems and techniques described here provide
technical improvements and advantages over existing approaches. For example, the
proposed fan may provide an improved lighting/luminous effect at least for the following
reasons. The fan frame may be specifically provided with two walls corresponding to each
other and a groove/slot between the two walls. The light emitting module, the reflector and
the light guide(s) may be arranged in the slot such that the light may be effectively diffused
by traveling from the light emitting module, the reflector and the light guide(s) to exit from
the slot opening. Accordingly, the light may travel a longer path so as to be sufficiently
diffused and the RGB colors may be also well mixed. Therefore, the proposed fan may
provide a smooth and velvety lighting effect. Further, various components and features may
be provided to reduce luminous loss. The light reflector may be provided to prevent light
decay and the white printed circuit board (PCB) of the light module may be also provided
reduce light reflective loss. The light guide(s) of special shape and configuration may be
also provided to guide light to exit from the fan frame with minimum loss. Therefore, the
proposed fan may provide a bright and vivid lighting effect. Moreover, as the light module
may be arranged not to directly face towards the exit (the slot opening), light spots may be
not obvious or only a few indistinct light spots may be observed when the light is on.
Accordingly, the lighting effect of the proposed fan may be smooth and soft.

[0019] As a further example, the proposed fan may provide a better aesthetic
appearance. Insert molding technology may be used to make the light guide(s) and the fan
frame to fit tightly with the fan frame. That is, no gap may exist between the light guide(s)

and the fan frame. Additionally, the light guide(s) may have a narrower surface exposed and
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flushed between the walls of the fan frame. Accordingly, the proposed fan may give a neat
and sleck look with the light guide(s) integrally fit with the fan frame. Also, the fan frame
may be hollow with a blackbody cavity effect on absorbing light from the environment.
Accordingly, the light guide(s) may look dark when the light is off. As another example, the
proposed fan may provide a cost effective solution. The lighting effect on both sides of the
fan may be provided by utilizing a single light emitting module and two light guides.
Accordingly, the cost may be reduced.

[0020] The following examples pertain to various aspects of the present disclosure.
[0021] Example 1 is a fan with lighting effect including: a fan blade assembly having a
plurality of fan blades rotatable about a rotational axis of the fan blade assembly; a fan frame
having a periphery structure radially disposed from the rotational axis to surround the fan
blade assembly, the periphery structure having an inner wall and an outer wall defining a
slot therebetween, the outer wall being radially farther than the inner wall with respect to
the rotational axis, wherein an edge of the inner wall and a corresponding edge of the outer
wall defines a slot opening; a light emitting module disposed in the slot and oriented to emit
light along a light path non-parallel with the rotational axis of the fan blade; a reflector
disposed in the slot and in the light path of the light emitting module for reflecting the light
emitted by the light emitting module; and a light guide fitted to the slot in a manner to guide

light to exit from the slot via the slot opening.

[0022] In Example 2, the subject matter of Example 1 may optionally include an
opposite edge of the inner wall and a corresponding opposite edge of the outer wall defines
a further slot opening.

[0023] In Example 3, the subject matter of Example 2 may optionally include a further
light guide fitted to the slot in a manner to guide light to exit from the slot via the further
slot opening.

[0024] In Example 4, the subject matter of Example 3 may optionally include that the
light emitting module and the reflector are between the light guide and the further light

guide, and within the slot.

[0025] In Example 5, the subject matter of any of Examples 1 to 3 may optionally

include that the slot is an annular slot.

[0026] In Example 6, the subject matter of any of Examples 1 to 5 may optionally

include that the light emitting module comprises a light reflective substrate having a ring
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shape, wherein the light reflector has a corresponding ring shape, wherein the light emitting
module and the light reflector are disposed in a manner such that the light reflective substrate

and the light reflector are substantially concentric with each other.

[0027] In Example 7, the subject matter of any of Examples 1 to 6 may optionally
include that the inner wall is an annular inner wall and the outer wall is an annular outer
wall, wherein the annular inner wall and the annular outer wall are arranged in a

substantially concentric manner.

[0028] In Example 8, the subject matter of any of Examples 1 to 7 may optionally
include that the light emitting module and the light reflector are disposed in an opposing

manner.

[0029] In Example 9, the subject matter of any of Examples 1 to 8§ may optionally
include that the slot opening lies in a plane substantially perpendicular to the rotational axis

of the fan blade assembly.

[0030] In Example 10, the subject matter of Example 4 may optionally include that the
further slot opening lies in a plane substantially perpendicular to the rotational axis of the

fan blade assembly.

[0031] In Example 11, the subject matter of any of Examples 1 to 10 may optionally
include that the light guide is fitted to the slot at the slot opening in a manner so as to form
a flushed surface extending between the edge of the inner wall and the corresponding edge

of the outer wall.

[0032] In Example 12, the subject matter of Example 4 may optionally include that the
further light guide is fitted to the slot at the further slot opening in a manner so as to form a
flushed surface extending between the opposite edge of the inner wall and the corresponding

opposite edge of the outer wall.

[0033] In Example 13, the subject matter of any of Examples 1 to 12 may optionally

include that the light guide comprise a Y-shape cross-sectional profile.

[0034] In Example 14, the subject matter of Example 13 may optionally include that

two branches of the Y-shaped cross-sectional profile are substantially parallel.

[0035] In Example 15, the subject matter of Example 13 may optionally include that a

bottom part of the Y-shaped cross-sectional profile is tapered.
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[0036] In Example 16, the subject matter of any of Examples 1 to 15 may optionally
include that the light guide abuts an edge of the reflector and an edge of the light emitting

module, respectively.

[0037] In Example 17, the subject matter of any of Examples 1 to 16 may optionally
include that the fan frame comprises four protrusions uniformly distributed around the
periphery structure of the fan frame, each protrusion extending radially outwards with

respect to the rotational axis of the fan blade assembly.

[0038] In Example 18, the subject matter of any of Examples 1 to 17 may optionally

include that the light emitting module comprises red, blue and green LEDs.

[0039] In Example 19, the subject matter of any of Examples 1 to 18 may optionally
include that the light guide is integrally fitted to the slot via insert molding.

[0040] In Example 20, the subject matter of Example 4 may optionally include that the

further light guide is integrally fitted to the further slot via insert molding.

[0041] Referring to FIG. 1 to FIGS. 4A and 4B, FIG. 1 is a front view of a fan 100 with
lighting effect according to an embodiment of the present disclosure. FIG. 2 is an exploded
view of the fan 100 of FIG. 1. FIG. 3A is a cross-sectional view of the fan 100 of FIG. 1
along the line AA; FIG. 3B is a partial enlarged cross-sectional view of the fan 100 in FIG.
3A as denoted 301; FIG. 3C shows a partial perspective view of the fan 100 of FIG. 1. FIG.
4A shows a perspective view of a light guide 150 of the fan 100 of FIG. 1; FIG. 4B shows
a partial enlarged cross-section view of the light guide 150 shown in FIG. 4A along the line
BB. The fan 100 is, for example but not limited to, a cooling fan accommodated in a chassis
of a personal computer. FIG. 1 to FIGS. 3A and FIGS. 4A and 4B also show a frame of
reference 101 having three orthogonal axes. The frame of reference 101 includes a first axis
in a first direction (e.g., the X-direction), a second axis in a second direction (e.g., the Y-
direction), and a third axis in a third direction (e.g., the Z-direction). The first, second, and

third directions are perpendicular to each other.

[0042] In the embodiment, the fan 100 may include a fan blade assembly 110, a fan
frame 120, a light emitting module 130, a reflector 140, and a light guide 150. The fan blade
assembly 110 may include a plurality of fan blades rotatable about a rotational axis of the
fan blade assembly 110. The fan 100 may be switched on so that the plurality of fan blades

rotates about the rotational axis to provide a cooling effect. The rotational axis may be along
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the Z-direction. The number of the fan blade is shown as seven in FIG. 1; however, the
number of the blades shall not be limited to seven and shall include any number that is
applicable, such as four, five or nine. The fan blade assembly 110 is omitted from FIG. 2 to
avoid cluttering the figure. The light guide 150 is omitted from FIG. 3C to show the slot
122¢, the light emitting module 130 and the reflector 140 disposed in the slot 122¢. The fan
frame 120 may include a periphery structure 122 radially disposed from the rotational axis
to surround the fan blade assembly 110. The fan blade assembly 100 may be therefore
enclosed by the fan frame 120. The fan frame 120 may also include a borehole protrusion
121 disposed along the rotational axis to receive a shaft 112 of the fan blade assembly 110.
The fan frame 120 may further include support structures connecting between the borehole

protrusion 121 and the periphery structure 122.

[0043] Referring to FIGS. 3B and 3C, the periphery structure 122 may include an inner
wall 122a and an outer wall 122b defining a slot 122c therebetween. The outer wall 122b
may be radially farther than the inner wall 122a with respect to the rotational axis, wherein
a (first) edge of the inner wall 122a and a corresponding (first) edge of the outer wall 122b
defines a slot opening 122d. In other words, the outer wall 122b may be disposed further
than the inner wall 122a along the Y-direction as shown in FIGS. 3A and 3B. The (first)
edge of the inner wall 122a and the corresponding (first) edge of the outer wall 122b may
be an uppermost end of the inner wall 122a and an uppermost end of the outer wall 122b

along the positive Z-direction as shown in FIGS. 3A and 3B.

[0044] The light emitting module 130 may be disposed in the slot 122¢ and oriented to
emit light along a light path non-parallel with the rotational axis of the fan blade assembly
110. By non-parallel with the rotational axis, it is intended to include applicable directions
that are not parallel to the Z-direction of the frame of reference 101, for example, along the
Y-direction, along the X-direction, or any direction having an (non-zero) angle with the Z-
direction. The reflector 140 may be disposed in the slot 122¢ and in the emitting light path
of the light emitting module 130 for reflecting the light emitted by the light emitting module
130. The reflector 140 may be oriented to face toward the light emitting module 130 so as
to redirect the light with minimum loss. The reflector 140 may be properly selected to reflect
more light and absorb less light, and not to alter or change the color of the light if desired.
The light emitting module and the light reflector may be disposed in an opposing manner.

In some implementations, the light emitting module 130 may be disposed in the slot 122¢
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along the outer wall 122b and the reflector 140 may be disposed in the slot 122¢ along the
inner wall 122a, whereby the light emitting module 130 is opposite to the reflector 140, in
other words, the light emitting module 130 faces the reflector 140. In further
implementations, the light emitting module 130 may be disposed in the slot 122¢ along the
inner wall 122a and the reflector 140 may be disposed in the slot 122¢ along the outer wall

122b.

[0045] The light emitting module 130 may comprise red, blue and green (RGB) LEDs.
The RGB LEDs may be programed to produce different hues of light. The light emitting
module 130 may comprise a plurality of light sources 134 uniformly spaced apart from each
other along the longitudinal direction thereof. In some implementations, the plurality of light
sources 134 may be disposed at a middle region of the light emitting module 130 along the
traverse direction thereof. A height of the light emitting module 130 in the Z-direction and
a height of the reflector 140 in the Z- direction may be the same in a manner that the light
emitted by the lighting emitting module 130 would be effectively reflected and emit from
the slot 122¢. In some implementations, the light emitting module 130 may be disposed in
alignment with the reflector 140. A height of one of the plurality of light sources 134 of the
light emitting module 130 in the Z-direction and the height of the reflector 140 in the Z-
direction may be of a certain ratio in a manner that the light emitted by the lighting emitting
module 130 would be effectively reflected and emit from the slot 122¢. For example, the
height of one of the plurality of light sources 134 of the light emitting module 130 in the Z-
direction is half of the height of the light emitting module 130 in the Z- direction. For
example, the height of one of the plurality of light sources 134 of the light emitting module
130 in the Z-direction is half of the height of the reflector 140 in the Z- direction. A suitable

ratio may be obtained from lighting effect simulation.

[0046] In some implementations, the slot 122¢c may be an annular slot as shown in FIG.
2. The light emitting module 130 may comprise a light reflective substrate 132 (shown in
FIGS. 3B and 3C) having a ring or substantially circular shape. The light emitting module
130 may be formed from a long trip of light emitting module and be bent into the ring or v
substantially circular shape. The light reflector 140 may have a corresponding ring or
circular shape. The reflector 140 may be also formed from a long trip of light reflector and
be bent into the ring or substantially circular shape. The light emitting module 130 and the

light reflector 140 may be disposed in a manner such that the light reflective substrate 132
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and the light reflector 140 are substantially concentric with each other. In some
implementations, as shown in FIG. 3B and 3C, the inner wall 122a may be an annular inner
wall and the outer wall 122b may be an annular outer wall. The annular inner wall and the
annular outer wall may be arranged in a substantially concentric manner while the annular
inner wall may have a radial diameter less than that of the annular outer wall. A difference
between the radial diameters of the annular inner wall and the annular outer wall may be
configured to accommodate the light emitting module 130 and the reflector 140 in a manner
that the light emitted by the lighting emitting module 130 would be effectively reflected and
emit from the slot 122c¢. It shall be appreciated that although the periphery structure 122 of
the fan frame 120 is shown as an annular shape, the shape of the periphery structure 122 and
its associated structures including the slot 122¢ are not limited by the annular shape, and on
the other hand can include any shape that is applicable, such as oval, polygon and
substantially ring shapes. Accordingly, the light emitting module 130 and reflector 140 may

be formed in a corresponding shape to fit in the slot 122c.

[0047] In some implementations, a height of the inner wall 122a in the Z-direction and
a height of the outer wall 122b in the Z- direction may be substantially the same. The height
of the inner wall 122a in the Z-direction may be larger than the height of the reflector 140
in the Z- direction by a number of times, for example, two times; the height of the outer wall
122b in the Z-direction may be larger than the height of the light emitting module 130 in the
Z-direction by a different number of time, for example, two times. The heights of the
structures (e.g. the light emitting module 130, the reflector 140, and the light guide 150) as
well as the heights of the walls may be adjusted according to characteristics of the fan blade
assembly 110 including fan blades, fan motor, fan performance design targetand the lighting

effect simulation.

[0048] In some implementations, the inner wall 122a may include an interior surface,
and a middle portion 122a’of the interior surface may be substantially vertical or cylindrical
to accommodate the light reflector 140. An end portion 122a” of the interior surface of the
inner wall 122a may extend from the middle portion 122a’ and be sloping or tapered from
the middle portion 122a’ to the slot opening 122d. The outer wall 122b may also include an
interior surface, and a corresponding middle portion of the interior surface may be
substantially vertical or cylindrical to accommodate the light emitting module 130. A

corresponding end portion of the interior surface of the outer wall 122b may extend from



10

15

20

25

30

WO 2023/200393 PCT/SG2022/050218

11

the corresponding middle portion and be sloping or tapered from the corresponding middle

portion to the slot opening 122d.

[0049] In some implementations, the slot opening 122d may lie in a plane substantially
perpendicular to the rotational axis of the fan blade assembly, that is, lie in the X-Y plane.
A width of the slot opening 122d may be configured in a manner that the light emitted by
the lighting emitting module 130 would be effectively reflected and emit from the slot 122c.
In some implementations, the light guide 150 may be fitted to the slot 122¢ at the slot
opening 122d in a manner so as to form a flushed surface extending between the (first) edge
of the inner wall 122a and the corresponding (first) edge of the outer wall 122b. Stated
differently, the light guide 150 together with the (first) edges of the walls 122a, 122b forms
a flat surface. The light guide 150 may be fitted to the slot 122c¢ in a manner to guide light
to exit from the slot 122¢ via the slot opening 122d. The light guide 150 may be integrally
fitted to the slot 122c¢ via insert molding so that the light guide 150 fits closely with the walls
122a, 122b, whereby all light exits from the light guide 150.

[0050] FIG. 4A depicts a perspective view of the light guide 150 according to an
embodiment of the present disclosure; FIG. 4B depicts a partial cross-section view of the
light guide 150 of FIG. 4A along the line BB. The light guide 150 may be used to transport
light with minimal loss from the light emitting module 130 to the slot opening 122d where
the light exits. The light is transmitted through the light guide 150 by means of total internal
reflection. The light guide 150 may be made of optical grade materials such as acrylic resin,

polycarbonate, epoxies, and glass.

[0051] Referring to FIG. 4A and 4B, in some implementations, the light guide 150 may
be in an annular (or ring) shape, with two opposite annular surfaces forming a top surface
158 and an underneath surface 153. The light guide 150 may further comprise an inner rim
154 and an outer rim 152 extending from the underneath surface 153, and an annular groove
155 defined by the inner and outer rims 152, 154 and being recessed into the underneath
annular surface 153. Now referring to FIG. 4B, the light guide 150 may comprise a Y-shape
cross-sectional profile. Two branches (rims) 152, 154 of the Y-shaped cross-sectional
profile may be substantially parallel. Two opposing side surfaces of the branches 152, 154,
toward the groove 155, and the underneath surface 153 provide a larger surface to capture
light rays emitted by the light emitting module 130 disposed adjacent to the two branches

152, 154 of the light guide 150, thereby reducing decay of illuminance. Accordingly, the
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two branches 152, 154 of the light guide 150 are able to capture more light rays with various
angles of incidence. A bottom part 156 of the Y-shaped cross-sectional profile may be
tapered. Accordingly, the light is focused and emitted from a bottom surface 158, which is
narrower, of the bottom part 156 of the light guide 150. The light guide 150 may abut a
(first) edge of the reflector 140 and a (first) edge of the light emitting module 130,
respectively, as shown in FIG. 3B. Accordingly, a continuous reflective surface may be
provided by the connection of the reflector 140 and the branch 152, and a further continuous
reflective surface may be provided by the connection of the light emitting module 130 (i.e.
the light reflective substrate 132) and the branch 154 of the light guide 150. Therefore, the
light guide 150 captures more light rays emitted from the light emitting module 130 , light
rays reflected by the reflector 140 and light rays reflected by the light reflective substrate
132 of the light emitting module 130; that is, less light rays are absorbed by the walls 122a,
122b. The shape of light guide may be configured so as to reduce travel path of the light in
the light guide 150, thereby reducing the energy absorbed by the light guide 150.
Additionally, the shape of light guide 150 may be configured so as to have better lighting
effect taken into consideration of the travel path of the light within the light guide 150.

[0052] An exemplary light travel path is indicated by grey arrows 302 as shown in FIG.
3B. Light emitted from the light emitting module 130 is reflected by both the reflector 140
and the light reflective substrate 132 of the light emitting module 130, travels into the light
guide 150 and then exits from the bottom surface 158 of the light guide 150 in the slot
opening 122d, thereby forming an annular lighting effect at the front of the fan 110. The
light guide 150 is taped at the slot opening 122d so as to focus the light and form brighter

annular light.

[0053] Various modifications can be made to the fan 100 as described herein. Similar
modifications as those described with reference to fan 100 may be made to fan 500 as

described below.

[0054] FIGS 4C to 4L show cross-section views of various modifications 451, 452, 453,
454,455, 456, 457, 458, 459, 450 of the light guide 150 according to various non-limiting
implementations. For example, the length of the inner wall 122a may be larger than the
length of the outer wall 122b, and the bottom surface 158d of the light guide 452 may be
correspondingly sloped as shown in FIG. 4D so as to form a flushed surface extending

between the walls 122a, 122b. Similarly, the length of the inner wall 122a may be less than
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the length of the outer wall 122b, and the bottom surface 158e of the light guide 453 may
be correspondingly sloped as shown in FIG. 4E so as to form a flushed surface extending
between the walls 122a, 122b. In some implementations, a cross-section view of the two
branches 152¢, 154d of the light guide 451 may be trapezoid as shown in FIG. 4C so as to
adjust incident angles of the light. In some implementations, the height of the light emitting
module 130 in the Z-direction may be less than the height of the reflector 140 in the Z-
direction, the branch 154f of the light guide 454 may extend further than the branch 152f of
the light guide 454, as shown in FIG. 4F so as to abut the corresponding (first) edge of the
light emitting module 130 while the branch 152f abuts the corresponding (first) edge of the
reflector 140. Similarly, the length of the light emitting module 130 in the Z-direction may
be larger than the length of the reflector 140 in the Z- direction, the branch 154g of the light
guide 455 may extend less than the branch 152g of the light guide 455, as shown in FIG.
4G so as to abut the corresponding (first) edge of the light emitting module 130 while the
branch 152g abuts the corresponding (first) edge of the reflector 140. In some
implementations, a combination of the above variation, e.g. the light guide 456, may be
possible as shown in FIG. 4H, as an example. In some implementations, other shape and
configuration 457, 458, 459, 460, of the light guide 150 may be configured as shown in

FIGS. 41 to 4L in accordance with lighting effect simulation.

[0055] Taken into consideration of the rules of reflection of light, the dimensions of
various structures of the fan frame 120, such as the heights of the walls in the Z-direction,
the width of the slot opening 122d, the distance between the walls, may be configured to
accommodate the dimensions of the light emitting module 130, the reflector 140 and the
light guide 150, so that the light emitted by the light emitting module 130 is effectively

reflected and emit from the slot 122c.

[0056] Referring back to FIG. 1, in some implementations, the fan frame 120 may
comprise four protrusions 124 uniformly distributed around the periphery structure 122 of
the fan frame 120, each protrusion 124 extending radially outwards with respect to the
rotational axis of the fan blade assembly 110. Each protrusion 124 may include a through

hole to receive a fixing means for installing the fan 110 to an electronic device.

[0057] The fan blade assembly 110 and the fan frame 120 may be made of a same
material, for example, an opaque material. The fan blade assembly 110 and the fan frame

120 may also be made of a different material.
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[0058] FIG. 5 is an exploded view of a fan 500 with lighting effect according to another
embodiment of the present disclosure. FIG. 6A is a cross-sectional view of the fan 500 of
FIG. 5 along the line CC; FIG. 6B is a partial enlarged cross-sectional view of the fan 500
in FIG. 6A as denoted 601. The fan 500 may include the features of the fan 100 as described
above in connection to FIGS. 1 to 4A, 4B, and therefore, the common features are labelled

with the same reference numerals and need not be discussed.

[0059] In some implementations, the fan 500 may further include a further light guide
560 disposed on a back side of the fan 500 whereas the light guide 150 is disposed on the
front side of the fan 500. The further light guide 560 may have a similar shape and
configuration to the light guide 150. An opposite (second) edge of the inner wall 122a and
a corresponding opposite (second) edge of the outer wall 122b may form a further slot
opening 622¢. The opposite (second) edge of the inner wall 122a and the corresponding
opposite (second) edge of the outer wall 122b may be a lowermost end of the inner wall
122a and a lowermost end of the outer wall 122b along the negative Z-direction as shown
in FIG. 6B.The further light guide 560 may be fitted to the slot 122c, in a similar manner as
the light guide 150 fitted to the slot 122¢, to guide light to exit from the slot 122¢ via the
further slot opening 622¢. The further slot opening 622¢ may lie in a plane substantially
perpendicular to the rotational axis of the fan blade assembly 110. In other words, the further
slot opening 622¢ may lie in the X-Y plane. Accordingly, the slot opening 122d is parallel
to the further slot opening 622¢. The light emitting module 130 and the reflector 140 may
be between the light guide 150 and the further light guide 560, and within the slot 122¢. The
further light guide 560 is fitted to the slot 122¢ at the further slot opening 622¢ in a manner
so as to form a flushed surface extending between the opposite (second) edge of the inner
wall 122a and the corresponding opposite (second) edge of the outer wall 122b. The further
light guide 560 may be integrally fitted to the slot 122¢ via insert molding.

[0060] In some implementations, the further light guide 560 may abut an opposite
(second) edge of the reflector 140 and an opposite (second) edge of the light emitting module
130, respectively, as shown in FIG. 6B. This is to prevent light rays emitted by the lighting
emitting module 130 from absorbing by the walls 122a, 122b, of the fan frame 120.
Accordingly, a height of the light guide 150, a height of the further light guide 560, the
height of the reflector may sum to the height of the inner wall 122a of the fan frame 120.
The height of the light guide 150, the height of the further light guide 560, the height of the
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light emitting module 130 may sum to the height of the outer wall 122b of the fan frame
120. Therefore, the further light guide 560 is configured to receive more light rays emitted
from the light emitting module 130, light rays reflected by the reflector 140 and light rays
reflected by the light reflective substrate 132 of the light emitting module 130. The further
light guide 560 may be modified as the light guide 150 as shown above with reference to

FIGS. 4C to 4L in various implementations.

[0061] Light emitted from the light emitting module 130 is reflected by both the
reflector 140 and the light reflective substrate 132 of the light emitting module 130, travels
into the light guides 150, 560 and then exits from the slot openings 122d, 622¢, thereby
forming two annular lighting effects at both the front and back of the fan 110. An exemplary
light travel path is indicated by grey arrows 602, as shown in FIG. 6B. Accordingly, a single
light emitting module generates two light rays and therefore provides two separate lighting

effect.

[0062] Various aspects of what is described here have provided a fan with improved
performance, better appearance and less costs.

[0063] Some of the subject matter and operations described in this specification can be
implemented in digital electronic circuitry, or in computer software, firmware, or hardware,
including the structures disclosed in this specification and their structural equivalents, or in
combinations of one or more of them. Some of the subject matter described in this
specification can be implemented as one or more computer programs, i.e., one or more
modules of computer program instructions, encoded on a computer storage medium for
execution by, or to control the operation of, data-processing apparatus. A computer storage
medium can be, or can be included in, a computer-readable storage device, a computer-
readable storage substrate, a random or serial access memory array or device, or a
combination of one or more of them. Moreover, while a computer storage medium is not a
propagated signal, a computer storage medium can be a source or destination of computer
program instructions encoded in an artificially generated propagated signal. The computer
storage medium can also be, or be included in, one or more separate physical components
or media (e.g., multiple CDs, disks, or other storage devices).

[0064] Some of the operations described in this specification can be implemented as
operations performed by a data processing apparatus on data stored on one or more

computer-readable storage devices or received from other sources.
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[0065] The term “data processing apparatus” encompasses all kinds of apparatus,
devices, and machines for processing data, including by way of example a programmable
processor, a computer, a system on a chip, or multiple ones, or combinations, of the
foregoing. The apparatus can include special purpose logic circuitry, e.g., an FPGA (field
programmable gate array) or an ASIC (application specific integrated circuit). The apparatus
can also include, in addition to hardware, code that creates an execution environment for the
computer program in question, e.g., code that constitutes processor firmware, a protocol
stack, a database management system, an operating system, a cross-platform runtime
environment, a virtual machine, or a combination of one or more of them.

[0066] A computer program (also known as a program, software, software application,
script, or code) can be written in any form of programming language, including compiled
or interpreted languages, declarative or procedural languages, and it can be deployed in any
form, including as a stand-alone program or as a module, component, subroutine, object, or
other unit suitable for use in a computing environment. A computer program may, but need
not, correspond to a file in a file system. A program can be stored in a portion of a file that
holds other programs or data (e.g., one or more scripts stored in a markup language
document), in a single file dedicated to the program, or in multiple coordinated files (e.g.,
files that store one or more modules, sub programs, or portions of code). A computer
program can be deployed to be executed on one computer or on multiple computers that are
located at one site or distributed across multiple sites and interconnected by a
communication network.

[0067] Some of the processes and logic flows described in this specification can be
performed by one or more programmable processors executing one or more computer
programs to perform actions by operating on input data and generating output. The processes
and logic flows can also be performed by, and apparatus can also be implemented as, special
purpose logic circuitry, e.g., an FPGA (field programmable gate array) or an ASIC
(application specific integrated circuit).

[0068] While this specification contains many details, these should not be understood
as limitations on the scope of what may be claimed, but rather as descriptions of features
specific to particular examples. Certain features that are described in this specification or
shown in the drawings in the context of separate implementations can also be combined.

Conversely, various features that are described or shown in the context of a single
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implementation can also be implemented in multiple implementations separately or in any
suitable subcombination.

[0069] Similarly, while operations are depicted in the drawings in a particular order, this
should not be understood as requiring that such operations be performed in the particular
order shown or in sequential order, or that all illustrated operations be performed, to achieve
desirable results. In certain circumstances, multitasking and parallel processing may be
advantageous. Moreover, the separation of various system components in the
implementations described above should not be understood as requiring such separation in
all implementations, and it should be understood that the described program components
and systems can generally be integrated together in a single product or packaged into
multiple products.

[0070] A number of implementations have been described. Nevertheless, it will be
understood that various modifications can be made. Accordingly, other implementations are

within the scope of the following claims.
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CLAIMS
What is claimed is:
1. A fan with lighting effect, comprising:

a fan blade assembly having a plurality of fan blades rotatable about a rotational axis
of the fan blade assembly;

a fan frame having a periphery structure radially disposed from the rotational axis to
surround the fan blade assembly, the periphery structure having an inner wall and an outer
wall defining a slot therebetween, the outer wall being radially farther than the inner wall
with respect to the rotational axis, wherein an edge of the inner wall and a corresponding
edge of the outer wall defines a slot opening;

a light emitting module disposed in the slot and oriented to emit light along a light
path non-parallel with the rotational axis of the fan blade;

a reflector disposed in the slot and in the light path of the light emitting module for
reflecting the light emitted by the light emitting module; and

a light guide fitted to the slot in a manner to guide light to exit from the slot via the

slot opening.

2. The fan of claim 1, wherein
an opposite edge of the inner wall and a corresponding opposite edge of the outer

wall defines a further slot opening.

3. The fan of claim 2, comprising a further light guide fitted to the slot in a manner to

guide light to exit from the slot via the further slot opening.

4. The fan of claim 3, wherein the light emitting module and the reflector are between

the light guide and the further light guide, and within the slot.

5. The fan of claim 1, wherein the slot is an annular slot.

6. The fan of claim 5, wherein the light emitting module comprises a light reflective

substrate having a ring shape, wherein the light reflector has a corresponding ring shape,

wherein the light emitting module and the light reflector are disposed in a manner such that
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the light reflective substrate and the light reflector are substantially concentric with each

other.

7. The fan of claim 1, wherein the inner wall is an annular inner wall and the outer wall
is an annular outer wall, wherein the annular inner wall and the annular outer wall are

arranged in a substantially concentric manner.

8. The fan of claim 1, wherein the light emitting module and the light reflector are

disposed in an opposing manner.

9. The fan of claim 1, wherein the slot opening lies in a plane substantially

perpendicular to the rotational axis of the fan blade assembly.

10.  The fan of claim 4, wherein the further slot opening lies in a plane substantially

perpendicular to the rotational axis of the fan blade assembly.

11. The fan of claim 1, wherein the light guide is fitted to the slot at the slot opening in
a manner so as to form a flushed surface extending between the edge of the inner wall and

the corresponding edge of the outer wall.

12.  The fan of claim 4, wherein the further light guide is fitted to the slot at the further
slot opening in a manner so as to form a flushed surface extending between the opposite

edge of the inner wall and the corresponding opposite edge of the outer wall.

13.  The fan of claim 1, wherein the light guide comprise a Y-shape cross-sectional
profile.
14.  The fan of claim 13, wherein two branches of the Y-shaped cross-sectional profile

are substantially parallel.

15.  The fan of claim 13, wherein a bottom part of the Y-shaped cross-sectional profile

is tapered.
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16.  The fan of claim 1, wherein the light guide abuts an edge of the reflector and an edge

of the light emitting module, respectively.

17. The fan of claim 1, wherein the fan frame comprises four protrusions uniformly
distributed around the periphery structure of the fan frame, each protrusion extending

radially outwards with respect to the rotational axis of the fan blade assembly.

18.  The fan of claim 1, wherein the light emitting module comprises red, blue and green

LEDs.

19.  The fan of claim 1, wherein the light guide is integrally fitted to the slot via insert

molding.

20. The fan of claim 4, wherein the further light guide is integrally fitted to the further

slot via insert molding.



