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(54) IMPELLER AND CENTRIFUGAL FAN INCLUDING THE SAME

(57)  Animpeller (F) includes a hub (1), an extension
disc (2) connected tothe hub (1), and blades (3) disposed
annularly around the hub (1). Each blade (3) has a bottom
edge (3a) connected to the extension disc (2). An air
guiding cover (4) is connected to top edges (3b) of the
blades (3) and includes an air inlet edge (4a) encircling
and delimiting an airinlet (T1). Air outlets (T2) are formed
between an air outlet edge (4b) of the air guiding cover
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(4) and an outer edge (2b) of the extension disc (2) and
are separated from each other by the blades (3). The air
guiding cover (4) includes an inner face (41) having
grooves (43). Each two adjacent blades (3) have at least
one groove (43) therebetween. Each groove (43) has a
width (W1) decreasing from the respective air outlet (T2)
towards the air inlet (T1).
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinvention relates to animpeller and
a fan including the impeller and, more particularly, to an
impeller with reduced operational noise and improved
fan efficiency and a centrifugal fan including the impeller.

2. Description of the Related Art

[0002] FIG. 1 shows a conventional impeller 9 includ-
ing a hub 91, an extension disc 92, a plurality of blades
93, and an air guiding cover 94. The extension disc 92
is connected to the hub 91. The plurality of blades 93 is
connected to the extension disc 92 and the air guiding
cover 94. An example similar to the conventionalimpeller
9 is disclosed in Taiwan Patent No. 1653397.

[0003] Although the above conventional impeller 9 has
improved airflow guiding smoothness and lower opera-
tional noise in comparison with traditional impellers, the
air guiding cover 94 is essentially in the form of a board
with a uniform thickness and flat inner and outer faces,
resulting in a lower structural strength. Furthermore, re-
ducing the operational noise of the above conventional
impeller 9 is also required.

SUMMARY OF THE INVENTION

[0004] To solve the above-mentioned problems, it is
an objective of the present invention to provide an impel-
ler and a centrifugal fan including the impeller, which can
further increase the airflow smoothness, thereby reduc-
ing the operational noise without reducing the air volume.
[0005] It is another objective of the present invention
to provide an impeller and a centrifugal fan including the
impeller, which can increase the structural strength of an
air guiding cover.

[0006] Itis a further objective of the present invention
to provide an impeller and a centrifugal fan including the
impeller, which can further increase the fan performance
and the fan efficiency.

[0007] It is still another objective of the present inven-
tion to provide an impeller and a centrifugal fan including
the impeller, which can increase the yield.

[0008] As used herein, the term "a" or "an" for describ-
ing the number of the elements and members of the
present invention is used for convenience, provides the
general meaning of the scope of the present invention,
and should be interpreted to include one or at least one.
Furthermore, unless explicitly indicated otherwise, the
concept of a single component also includes the case of
plural components.

[0009] As used herein, the term "coupling", "engage-
ment", "assembly”, or similar terms is used to include
separation of connected members without destroying the
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members after connection or inseparable connection of
the members after connection. A person having ordinary
skillin the art would be able to select according to desired
demands in the material or assembly of the members to
be connected.

[0010] An impeller according to the present invention
includes a hub, an extension disc connected to the hub,
and a plurality of blades disposed annularly around the
hub. Each of the plurality of blades has a bottom edge
connected to the extension disc. An air guiding cover is
connected to top edges of the plurality of blades. The air
guiding cover includes an air inlet edge which encircles
and delimits an air inlet. The air guiding cover further
includes an air outlet edge. A plurality of air outlets is
formed between the air outlet edge of the air guiding cov-
er and an outer edge of the extension disc and is sepa-
rated from each other by the plurality of blades. The air
guiding cover further includes an inner face having a plu-
rality of grooves. Each two adjacent blades have at least
one of the plurality of grooves therebetween. Each
groove extends from a respective air outlet towards the
air inlet. A width of each groove decreases from the re-
spective air outlet towards the air inlet.

[0011] A centrifugalfan according to the presentinven-
tion includes a base including a shaft coupling portion, a
stator disposed around the shaft coupling portion, and
the above-mentioned impeller. The hub is coupled to a
shaft rotatably mounted to the shaft coupling portion. A
magnetic member is disposed peripherally around the
shaft and is aligned with the stator.

[0012] The impeller and the centrifugal fan according
to the present invention increase the airflow guiding
smoothness by the arrangement of the inner face of the
air guiding cover, which not only further increase the fan
performance and efficiency but also reduces the opera-
tional noise. Furthermore, the structural strength of the
air guiding cover is also increased, such that the air guid-
ing cover is less likely to deform during formation or op-
eration, thereby increasing the yield.

[0013] In an example, each groove includes an inner
end and an outer end. The inner end of each groove is
located between the air inlet edge and the air outlet edge
of the air guiding cover. The outer end of each groove is
located on the air outlet edge of the air guiding cover.
The width of each groove decreases from the outer end
towards the inner end. Thus, the width of each groove is
maximal at the respective air outlet, increasing the airflow
guiding smoothness.

[0014] In an example, each groove includes two sides
connected to the inner end and the outer end. Each of
the two sides extends rectilinearly from the inner end to
the outer end. Thus, the airflow guiding smoothness is
increased.

[0015] In an example, the air inlet edge and the air
outlet edge of the air guiding cover have a radial spacing
therebetween. Each air outlet includes a front side and
arear side behind the front side with respect to a rotating
direction. One of the two sides of each groove adjacent
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to the front side ofthe respective air outlethas arectilinear
distance between the inner end and the outer end. The
rectilinear distance is 0.8-2 times the radial spacing.
Thus, each groove can have an adequate length to in-
crease the airflow guiding smoothness and to reduce the
operational noise.

[0016] In an example, a width of each air outlet is 2-8
times the width of each groove at the respective air outlet.
Thus, each groove can have an adequate width at the
respective air outlet to increase the airflow guiding
smoothness and to reduce the operational noise.
[0017] In an example, each air outlet includes a front
side and a rear side behind the front side with respect to
a rotating direction. A width from the front side to one of
the two sides of each groove nearest to the front side is
1-3 times the width of each groove at the respective air
outlet. Thus, each groove can be located in a proper lo-
cation to increase the airflow guiding smoothness and to
reduce the operational noise.

[0018] In an example, each air outlet includes a front
side and a rear side behind the front side with respect to
a rotating direction. A height in at least a portion of each
air outlet decreases from the front side towards the rear
side of the air outlet. Thus, the air velocity towards the
rear side of respective air outlet can be increased, im-
proving the fan performance.

[0019] In an example, the inner face of the air guiding
cover includes a plurality of arcuate guiding portions re-
spectively corresponding to the plurality of air outlets.
Each arcuate guiding portion is contiguous to the rear
side ofthe respective air outletand has a peak. The height
in a portion of each air outlet without the groove increases
from the peak towards the front side of the air outlet and
increases from the peak towards the rear side of the air
outlet. Thus, the airflow can be guided outwards more
smoothly to further reduce the operational noise.
[0020] In an example, the air guiding cover includes
an outer face having a plurality of recessed portions
aligned with the plurality of arcuate guiding portions, re-
spectively. Thus, the structural strength and the yield in
formation of the air guiding cover can be increased.
[0021] In an example, each two adjacent blades have
at least two grooves therebetween. This more obviously
increases the airflow guiding smoothness and reduces
the operational noise.

[0022] Inanexample,the groovesinthe same air outlet
have the same width at the air outlet. This more obviously
increases the airflow guiding smoothness and reduces
the operational noise.

[0023] In an example, the inner face of the air guiding
cover includes at least one protruding portion contiguous
to one of the two sides of a respective groove. An outer
face of the air guiding cover includes at least one re-
cessed portion aligned with the at least one protruding
portion. Thus, the structural strength and the yield in for-
mation of the air guiding cover can be increased.
[0024] In an example, the air guiding cover includes a
flange connected to the air outlet edge of the air guiding
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cover. Thus, the structural strength of the air guiding cov-
er can beincreased, such that each air outlet is less likely
to deform.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The present invention will become clearer in
light of the following detailed description of illustrative
embodiments of this invention described in connection
with the drawings.

FIG. 1is a perspective view of a conventional impel-
ler.

FIG. 2 is a perspective view of an impeller of a pre-
ferred embodiment according to the present inven-

tion.

FIG. 3 is a cross sectional view taken along section
line 3-3 of FIG. 2.

FIG. 4 is a cross sectional view taken along section
line 4-4 of FIG. 3.

FIG. 5 is a cross sectional view taken along section
line 5-5 of FIG. 3.

FIG. 6 is a cross sectional view of a centrifugal fan
of a preferred embodiment according to the present
invention.

FIG. 7 is a graphiillustrating differences between the
impeller of the preferred embodiment according to
the present invention and the conventional impeller
in the air volume, air pressure and the fan efficiency.

[0026] When the terms "front", "rear", "left", "right",
"up", "down", "top", "bottom", "inner", "outer", "side", and
similar terms are used herein, it should be understood
that these terms have reference only to the structure
shown in the drawings as it would appear to a person
viewing the drawings and are utilized only to facilitate
describing the invention, rather than restricting the inven-

tion.
DETAILED DESCRIPTION OF THE INVENTION

[0027] With reference to FIG. 2, an impeller F of a pre-
ferred embodiment according to the present invention
includes a hub 1, an extension disc 2, a plurality of blades
3 and an air guiding cover 4. The extension disc 2 is
connected to the hub 1. The plurality of blades 3 is con-
nected to the extension disc 2 and the air guiding cover 4.
[0028] Please refer to FIGs. 2 and 3, while the type of
the hub 1 is not limited in the present invention. In this
embodiment, the hub 1 includes a disc body 11 and an
annular wall 12. The annular wall 12 is connected to a
periphery of the disc body 11 and extends axially.

[0029] The extension disc 2 can be annular and in-
cludes an inner edge 2a and an outer edge 2b. The inner
edge 2a ofthe extension disc 2 can be directly orindirectly
connected to the annular wall 12 of the hub 1. The ex-
tension disc 2 includes a first face 21 and a second face
22 opposite to the first face 21. The extension disc 2 can
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have a higher central portion and a lower peripheral por-
tion, such that the inner edge 2a of the extension disc 2
can be higher than the outer edge 2b of the extension
disc 2. Furthermore, the first face 21 encircles and de-
limits an assembling space S below the hub 1.

[0030] The plurality of blades 3 is disposed annularly
around the hub 1. Each of the plurality of blade 3 includes
a bottom edge 3a and a top edge 3b opposite to the top
edge 3b. The bottom edges 3a of the plurality of blades
3 is connected to the extension disc 2, for instance, to
the second face 22 of the extension disc 2. The air guiding
cover 4 is connected to the top edges 3b of the plurality
of blades 3.

[0031] The air guiding cover 4 includes an inner face
41 and an outer face 42 opposite to the inner face 41.
The air guiding cover 4 is connected, for instance, by the
innerface 41, to the top edges 3b of the plurality of blades
3. The air guiding cover 4 includes an air inlet edge 4a
which encircles and delimits an air inlet T1. The air guid-
ing cover 4 further includes an air outlet edge 4b. A plu-
rality of air outlets T2 is formed between the air outlet
edge 4b of the air guiding cover 4 and the outer edge 2b
of the extension disc 2 and is separated from each other
by the plurality of blades 3. Thus, airflow can enter via
the air inlet T1 and then guided by the plurality of blades
3 to exit via the plurality of air outlets T2, providing a
centrifugal airflow guiding pattern in which air enters ax-
ially and leaves laterally.

[0032] With reference to FIGs. 2 and 4, the inner face
41 of the air guiding cover 4 can be non-planar, such that
different locations of the inner face 41 have difference
distances to the second face 22 of the extension disc 2.
Namely, the height H is not uniform at different locations
of each air outlet T2. Each air outlet T2 includes a front
side E1 and a rear side E2 behind the front side E1 with
respect to the rotating direction. A height H in at least a
portion of each air outlet T2 decreases from the front side
E1 towards the rear side E2 of the air outlet T2, thereby
increasing the air velocity.

[0033] With reference to FIGs. 2 and 5, the inner face
41 of the air guiding cover 4 includes a plurality of grooves
43. Each two adjacent blades 3 have at least one groove
43 therebetween for reducing the operational noise. More
specifically, each groove 43 includes an inner end 431
and an outer end 432. Each groove 43 further includes
two sides 433 connected to the inner end 431 and the
outer end 432, respectively. The inner end 431 may be
located between the air inlet edge 4a and the air outlet
edge 4b of the air guiding cover 4. The outer end 432 of
each groove 43 may be located on the air outlet edge 4b
of the air guiding cover 4. Each groove 43 extends from
the respective air outlet T2 towards the air inlet T1. A
width W1 of each groove 43 decreases from the respec-
tive air outlet T2 towards the air inlet T1. Namely, each
groove 43 may only include a portion having a wider outer
side and a narrower inner side. Alternatively, as shown
in this embodiment, the width W1 of each groove 43 con-
tinuously decreases from the outer end 432 towards the
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inner end 431, such that the width W1 of the groove 43
is maximal at the respective air outlet T2.

[0034] Furthermore, the air inlet edge 4a and the air
outlet edge 4b of the air guiding cover 4 have a radial
spacing D1 therebetween. One of the two sides 433 of
each groove 43 adjacent to the front side E1 of the re-
spective air outlet T2 has a rectilinear distance D2 be-
tween the inner end 431 and the outer end 432. The
rectilinear distance D2 is about 0.8-2 times the radial
spacing D1, such that each groove 43 has an adequate
length. Furthermore, a width W2 of each air outlet T2 is
about 2-8 times the width W1 of each groove 43 at the
respective air outlet T2, such that each groove 43 has
an adequate width at the respective air outlet T2. A width
W3 from the front side E1 of each air outlet T2 to one of
the two sides 433 of the respective groove 43 nearest to
the front side E1 is about 1-3 times the width W1 of the
respective groove 43 at the respective air outlet T2, such
that each groove 43 can be located at a proper location.
[0035] Furthermore, each of the two sides 433 of each
groove 43 can extend rectilinearly from the inner end 431
to the outer end 432. Alternatively, each of the two sides
433 of each groove 43 has a portion extending rectiline-
arly to an extent which is at least one half of the rectilinear
distance D2, increasing the airflow guiding smoothness.
The number of the grooves 43 between each two adja-
cent blades 3 may be two or more to achieve a better
noise reducing effect. The numbers of grooves 43 in dif-
ferent air outlets T2 can be identical or different. The
grooves 43 in the same air outlet T2 may have the same
width W1 at the air outlet T2.

[0036] With reference to FIGs. 2 and 4 again, the inner
face 41 of the air guiding cover 4 may include at least
one protruding portion P contiguous to one of the two
sides 433 of the respective groove 43. The outer face 42
of the air guiding cover 4 may include at least one re-
cessed portion 44 aligned with the at least one protruding
portion P. By providing the at least one recessed portion
44, the air guiding cover 4 can have an increased struc-
tural strength and is, thus, less likely to deform. In an air
guiding cover 4 made by injection molding, a thickness
of the air guiding cover 4 at the protruding portion P is
approximately the same as a thickness of portions adja-
cent to the protruding portion P, providing a substantially
same cooling and hardening speed thereof. This avoids
deformation resulting from much difference in the cooling
and hardening speed at different portions of the air guid-
ing cover 4. Furthermore, the amount of material used
for forming the protruding portion P can be reduced to
thereby reduce the manufacturing costs.

[0037] The innerface 41 of the air guiding cover 4 may
further include a plurality of arcuate guiding portions 45
respectively corresponding to the plurality of air outlets
T2. Each arcuate guiding portion 45 may be contiguous
to the rear side E2 of the respective air outlet T2, such
that airflow can be smoothly guided outwards, further re-
ducing the operational noise. An arcuate face formed by
each arcuate guiding portion 45 can have a peak 451
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nearest to the second face 22 of the extension disc 2.
The height H in a portion of each air outlet T2 without the
groove 43 increases from the peak 451 towards the front
side E1 of the air outlet T2 and increases from the peak
451 towards the rear side E2 of the air outlet T2. Each
arcuate guiding portion 45 is more adjacent to the rear
side E2 of the respective air outlet T2 and, thus, can be
in the form of a protrusion. Preferably, the air guiding
cover 4 may have recessed portions 44 formed on the
outer face 42, with each recessed portion 44 aligned with
the respective arcuate guiding portion 45. The air guiding
cover 4 may further include a flange 46 connected to and
protruding from the outer face 42 of the air guiding cover
4. Preferably, the flange 46 is connected to the air outlet
edge 4b of the air guiding cover 4. Thus, the structural
strength of the air guiding cover 4 can be increased, such
that each air outlet T2 is less likely to deform.

[0038] With reference to FIGs. 2 and 6, by the above
structure, the impeller F according to the present inven-
tion is coupled to a shaft 5 by the hub, for instance, by
the disc body 11 of the hub 1. A magnetic member 6 is
disposed peripherally around the shaft 5. The magnetic
member 6 can be directly or indirectly coupled to the an-
nular wall 12 of the hub 1. Then, a centrifugal fan can be
formed by further assembly with a base 7 and a stator 8.
[0039] More specifically, the base 7 can include a po-
sitioning casing 7a and a bottom casing 7b. The position-
ing casing 7a can envelope the stator 8 by injection, pro-
viding necessary insulation. Furthermore, the positioning
casing 7a can form a shaft coupling portion 71 for as-
sembly with at least one bearing 72. The shaft 5 is rotat-
ably mounted in the bearing 72. The stator 8 is disposed
around the shaft coupling portion 71. The magnetic mem-
ber 6 faces the stator 8 for magnetic induction. The bot-
tom casing 7b can be assembled to a bottom of the po-
sitioning casing 7a and is substantially in the assembling
space S of the extension disc 2. Thus, when the stator 8
is energized to create a magnetic field for driving the im-
peller F to rotate, airflow entered via the air inlet T1 can
be affected by the grooves 43, the protruding portions P,
or the arcuate guiding portions 45 while passing through
the plurality of blades 3, thereby increasing the airflow
flowing smoothness. Thus, the airflow can flow out of the
plurality of air outlets T2 more smoothly, such that the
operational noise of the centrifugal fan can be sufficiently
reduced.

[0040] To prove the above effect, an impeller F of the
above preferred embodiment according to the present
invention is compared with the conventional impeller
shown in FIG. 1, making only the type of the impeller as
the variable to proceed tests of air volume, air pressure,
fan efficiency and operational noise. As shown in FIG. 7,
as compared to the conventional impeller, the impeller F
of the preferred embodiment according to the present
invention has better fan performance and efficiency. Fur-
thermore, in the noise test, when the operational noise
of both the impeller F of the preferred embodiment ac-
cording to the present invention and the conventional
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centrifugal fan reaches about 82dBA, the air volume, air
pressure and fan efficiency of the impeller F of the pre-
ferred embodiment according to the present invention
are better than those of the conventional centrifugal fan.
Thus, given the same requirementin the fan performance
and efficiency, the impeller F of the preferred embodi-
ment according to the present invention can obviously
achieve the effect of reduced operational noise.

[0041] In view of the foregoing, the impeller and the
centrifugal fan according to the present invention in-
crease the airflow guiding smoothness by the arrange-
ment of the inner face of the air guiding cover, which not
only further increase the fan performance and efficiency
but also reduces the operational noise. Furthermore, the
structural strength of the air guiding cover is also in-
creased, such that the air guiding cover is less likely to
deform during formation or operation, increasing the
yield.

Claims
1. An impeller characterized in comprising:

a hub (1);

an extension disc (2) connected to the hub (1);
a plurality of blades (3) disposed annularly
around the hub (1), wherein each of the plurality
of blades (3) has a bottom edge (3a) connected
to the extension disc (2); and

an air guiding cover (4) connected to top edges
(3b) of the plurality of blades (3), wherein the air
guiding cover (4) includes an air inlet edge (4a)
which encircles and delimits an air inlet (T1),
wherein the air guiding cover (4) further includes
an air outlet edge (4b), wherein a plurality of air
outlets (T2) is formed between the air outlet
edge (4b) of the air guiding cover (4) and an
outer edge (2b) of the extension disc (2) and is
separated from each other by the plurality of
blades (3), wherein the air guiding cover (4) fur-
therincludes aninner face (41) having a plurality
of grooves (43), wherein each two adjacent
blades (3) have at least one of the plurality of
grooves (43) therebetween, wherein each
groove (43) extends from a respective air outlet
(T2) towards the air inlet (T1), and wherein a
width (W1) of each groove (43) decreases from
the respective air outlet (T2) towards the air inlet
(T1).

2. The impeller as claimed in claim 1, characterized
in that each groove (43) includes an inner end (431)
and an outer end (432), wherein the inner end (431)
of each groove (43) is located between the air inlet
edge (4a) and the air outlet edge (4b) of the air guid-
ing cover (4), wherein the outer end (432) of each
groove (43) is located on the air outlet edge (4b) of
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the air guiding cover (4), and wherein the width (W1)
of each groove (43) decreases from the outer end
(432) towards the inner end (431).

The impeller as claimed in claim 2, characterized
in that each groove (43) includes two sides (433)
connected to the inner end (431) and the outer end
(432), and wherein each of the two sides (433) ex-
tends rectilinearly from the inner end (431) to the
outer end (432).

The impeller as claimed in one of claims 1-3, char-
acterized in that the air inlet edge (4a) and the air
outlet edge (4b) of the air guiding cover (4) have a
radial spacing (D1) therebetween, wherein each air
outlet (T2) includes a front side (E1) and a rear side
(E2) behind the front side (E1) with respect to a ro-
tating direction, wherein one of the two sides (433)
of each groove (43) adjacent to the front side (E1)
of the respective air outlet (T2) has a rectilinear dis-
tance (D2) between the inner end (431) and the outer
end (432), and wherein the rectilinear distance (D2)
is 0.8-2 times the radial spacing (D1).

The impeller as claimed in one of claims 1-4, char-
acterized in that a width (W2) of each air outlet (T2)
is 2-8 times the width (W1) of each groove (43) at
the respective air outlet (T2).

The impeller as claimed in one of claims 1-5, char-
acterized in that each air outlet (T2) includes a front
side (E1) and a rear side (E2) behind the front side
(E1) with respect to a rotating direction, and wherein
a width (W3) from the front side (E1) to one of the
two sides (433) of each groove (43) nearest to the
front side (E1) is 1-3 times the width (W1) of each
groove (43) at the respective air outlet (T2).

The impeller as claimed in one of claims 1-6, char-
acterized in that each air outlet (T2) includes a front
side (E1) and a rear side (E2) behind the front side
(E1) with respect to a rotating direction, and wherein
a height (H) in at least a portion of each air outlet
(T2) decreases from the front side (E1) towards the
rear side (E2) of the air outlet (T2).

The impeller as claimed in claim 7, characterized
in that the inner face (41) of the air guiding cover (4)
includes a plurality of arcuate guiding portions (45)
respectively corresponding to the plurality of air out-
lets (T2), wherein each arcuate guiding portion (45)
is contiguous to the rear side (E2) of the respective
air outlet (T2) and has a peak (451), and wherein the
height (H) in a portion of each air outlet (T2) without
the groove (43) increases from the peak (451) to-
wards the front side (E1) of the air outlet (T2) and
increases from the peak (451) towards the rear side
(E2) of the air outlet (T2).
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9.

10.

1.

12.

13.

14.

The impeller as claimed in claim 8, characterized
in that the air guiding cover (4) includes an outer
face (42) having a plurality of recessed portions (44)
aligned with the plurality of arcuate guiding portions
(45), respectively.

The impeller as claimed in one of claims 1-9, char-
acterized in that each two adjacent blades (3) have
at least two grooves (43) therebetween.

The impeller as claimed in claim 10, characterized
in that the grooves (43) in the same air outlet (T2)
have the same width (W1) at the air outlet (T2).

The impeller as claimed in one of claims 1-11, char-
acterized in that the inner face (41) of the air guiding
cover (4) includes at least one protruding portion (P)
contiguous to one of the two sides (433) of a respec-
tive groove (43), and wherein an outer face (42) of
the air guiding cover (4) includes at least one re-
cessed portion (44) aligned with the at least one pro-
truding portion (P).

The impeller as claimed in one of claims 1-12, char-
acterized in that the air guiding cover (4) includes
a flange (46) connected to the air outlet edge (4b) of
the air guiding cover (4).

A centrifugal fan characterized in comprising:

abase (7) including a shaft coupling portion (71);
a stator (8) disposed around the shaft coupling
portion (71); and

an impeller (F) set forth in any one of claims
1-13, wherein the hub (1) is coupled to a shaft
(5) rotatably mounted to the shaft coupling por-
tion (71), and wherein a magnetic member (6)
is disposed peripherally around the shaft (5)and
is aligned with the stator (8).
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