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second transmission shaft (4) through a linkage mecha-
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Description
FIELD
[0001] The present disclosure relates to the technical

field of an air conditioner, and more particularly, to a driv-
ing device for an air deflector of an air conditioner and
an air conditioner.

BACKGROUND

[0002] Atpresent, an air outlet of an air conditioner on
the market is provided with an air deflector of the air con-
ditioner. When the air conditioner is not working, the air
deflector of the air conditioner will seal the air outlet, thus
effectively preventing dust and water vapor from entering
the air conditioner and also ensuring an aesthetic ap-
pearance of the air conditioner. When the air conditioner
is in a working state, the air deflector of the air conditioner
may adjust an air direction to avoid a direct blowing. That
is, the air deflector of the air conditioner may change an
air blowing direction to avoid blowing directly to a human
body, so as to reduce adverse effects on a human health
due to the direct blowing.

[0003] The air deflector of the existing air outlet of the
air conditioner mounted on a wall is mostly an integral
structure, and is driven by a motor to rotate and change
the air blowing direction, which however has a limited
effect on a degree of a change in the air direction. There-
fore, the whole air deflector of the air conditioner is divid-
ed into two separate air deflectors, and the two air de-
flectors rotate simultaneously, which may better change
the air blowing direction of the air outlet of the air condi-
tioner. However, if two motors are selected to drive the
two air deflectors, respectively, the cost and the power
consumption are relatively high, which is not conducive
to the protection of environment. Thus, it is necessary to
propose a driving device for an air deflector of an air
conditioner and an air conditioner, so as to at least par-
tially solve the problems existing in the prior art.

SUMMARY

[0004] Concepts of a serial of simplified forms are in-
troduced in the summary of the present disclosure, which
will be further explained in the specific embodiments. The
summary of the present disclosure does not mean to try
to define the key features and the necessary technical
features of the claimed technical solution, nor does it
mean to try to determine the protection scope of the
claimed technical solution.

[0005] Inordertoatleastpartially solve the above prob-
lems, the present disclosure provides according to a first
aspect a driving device for an air deflector of an air con-
ditioner, including: a motor, a fixing plate, a first trans-
mission shaft and a second transmission shaft. The mo-
tor is connected with a side of the fixing plate, the first
transmission shaft and the second transmission shaftare
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arranged at a side of the fixing plate away from the motor,
and the second transmission shaft is arranged above the
first transmission shaft. The first transmission shaft is fix-
edly connected with the motor, the second transmission
shaft is rotatably connected with the fixing plate, and the
first transmission shaft is connected with the second
transmission shaft through a linkage mechanism.
[0006] Preferably, the linkage mechanism includes a
first gear, a second gear and a gear shaft, the first gear
and the first transmission shaft are arranged coaxially,
the second gear and the second transmission shaft are
arranged coaxially, the gear shaft is arranged between
the first gear and the second gear, the gear shaft is ro-
tatably connected with the fixing plate, a third gear is
arranged to the gear shaft, and the first gear and the
second gear are meshed and connected with the third
gear, respectively.

[0007] Preferably, an end face of the third gear adja-
cent to the fixing plate is fixedly connected with a first
shaft body, an end face of the first shaft body away from
the third gear is fixedly connected with a first connecting
portion, the fixing plate is provided with a first round hole
corresponding to the first connecting portion, an end face
of the first connecting portion away from the first shaft
body is fixedly connected with a first tapered head, and
a first U-shaped groove is formed in the first tapered
head.

[0008] Preferably, the linkage mechanism includes a
first link plate, a second link plate and a third link plate,
the first link plate is arranged to the first transmission
shaft, the second link plate is arranged to the second
transmission shaft, the third link plate is arranged be-
tween the first link plate and the second link plate, one
end of the third link plate is hinged with an end of the first
link plate away from the first transmission shaft, and the
other end thereof is hinged with an end of the second
link plate away from the second transmission shaft.
[0009] Preferably, the third link plate includes a main
plate provided with a first reinforcing rib thereon.

[0010] Preferably, a second round hole is formed in
the end of the first link plate away from the first transmis-
sion shaft, a third round hole is formed in the end of the
second link plate away from the second transmission
shaft, one end of the main plate is provided with a first
boss corresponding to the second round hole, the other
end of the main plate is provided with a second boss
corresponding to the third round hole, an end face of the
first boss away from the main plate is fixedly connected
with a second tapered head, a second U-shaped groove
is formed in the second tapered head, an end face of the
second boss away from the main plate is fixedly connect-
ed with a third tapered head, and a third U-shaped groove
is formed in the third tapered head.

[0011] Preferably, the motor includes a motor main
body and an output shaft, the output shaft is connected
with the motor main body, the motor main body is fixedly
connected with the fixing plate, the output shaftis fixedly
connected with the first transmission shaft, and the fixing
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plate is provided with a fourth round hole corresponding
to the output shaft.

[0012] Preferably, the first transmission shaft includes
a second shaft body, and a center portion of one end
face of the second shaft body adjacent to the fixing plate
is provided with an aperture corresponding to the output
shaft, and the other end face of the second shaft body is
fixedly connected with a second connecting portion.
[0013] Preferably, a fifth round hole is arranged above
the fourth round hole, the fifth round hole is formed in the
fixing plate, the second transmission shaft is provided
with a third connecting portion corresponding to the fifth
round hole, one end face of the third connecting portion
away from the motor is fixedly connected with a third
shaftbody, the other end face thereofis fixedly connected
with a fourth tapered head, a fourth U-shaped groove is
formed in the fourth tapered head, and an end face of
the third shaft body away from the third connecting por-
tion is fixedly connected with a fourth connecting portion.
[0014] Preferably, the fixing plate is provided with a
second reinforcing rib thereon.

[0015] The present disclosure provides according to a
second aspect an air conditioner, including the driving
device according to the first aspect of the present disclo-
sure for the air deflector of the air conditioner.

[0016] Compared to the prior art, the present disclo-
sure at least includes following significant effects.
[0017] The presentdisclosure drives the first transmis-
sion shaft and the second transmission shaft to rotate
through the one motor, and thus drives two air deflectors
of the air conditioner respectively connected with the first
transmission shaft and the second transmission shaft to
rotate, so as to more effectively adjust the air blowing
direction of the air outlet of the air conditioner, such that
the present disclosure has the advantages of a low cost,
a low power consumption, a contribution to environmen-
tal protection, a simple structure and a reliable power
transmission.

[0018] Other advantages, objectives and features of
the driving device for the air deflector of the air conditioner
and the air conditioner described in the present disclo-
sure will be partially reflected by the following descrip-
tions, and also will be understood by those skilled in the
related art according to the research and practice of the
present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The accompanying drawings provide a further
understanding of the present disclosure and constitute
as part of the present disclosure. The accompanying
drawings are used to explain the present disclosure with
the embodiments of the present disclosure, which do not
constitute as a limitation of the present disclosure.

Fig. 1 is a schematic view of a first kind of a connec-
tion structure of a first transmission shaft and a sec-
ond transmission shaft in a driving device for an air
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deflector of an air conditioner according to the
present disclosure.

Fig. 2 is a left view of Fig. 1.

Fig. 3 is a right view of Fig. 1.

Fig. 4 is a schematic view of a gear shaft in Fig. 1.
Fig. 5 is a schematic view of an assembly of a first
gear and a first transmission shaft in Fig. 1.

Fig. 6 is a schematic view of an assembly of a second
gear and a second transmission shaft in Fig. 1.
Fig. 7 is a schematic view of a second kind of a con-
nection structure of a first transmission shaft and a
second transmission shaft in a driving device for an
air deflector of an air conditioner according to the
present disclosure.

Fig. 8 is a left view of Fig. 7.

Fig. 9 is a right view of Fig. 7.

Fig. 10 is a schematic view of a third link plate in Fig.
7.

Fig. 11 is a schematic view of an assembly of a first
link plate and a first transmission shaft in Fig. 7.
Fig. 12 is a schematic view of an assembly of a sec-
ond link plate and a second transmission shaft in Fig.
7.

Fig. 13 is a schematic view of a motor of a driving
device for an air deflector of an air conditioner.

Fig. 14 isaschematic view of afixing plate of a driving
device for an air deflector of an air conditioner.

Fig. 15 is a schematic view of mounting and use of
a driving device for an air deflector of an air condi-
tioner.

DETAILED DESCRIPTION

[0020] The present disclosure is further described de-
tailed below in combination with the accompanying draw-
ings and embodiments, such that those skilled in the re-
lated art can implement the present disclosure with ref-
erence to the literal content of the description.

[0021] Itshould be understood thatterms such as"hav-
ing," "including," and "comprising" as used herein do not
exclude an existence or addition of one or more other
elements or combinations thereof.

[0022] As illustrated in Figs. 1- 15, the present disclo-
sure provides a driving device for an air deflector of an
air conditioner, which includes a motor 1, a fixing plate
2, a first transmission shaft 3 and a second transmission
shaft 4. The motor 1 is connected to a side of the fixing
plate 2, the first transmission shaft 3 and the second
transmission shaft 4 are arranged to another side of the
fixing plate 2 away from the motor 1, and the second
transmission shaft 4 is arranged above the first transmis-
sion shaft 3. The first transmission shaft 3 is fixedly con-
nected with the motor 1, the second transmission shaft
4 is rotatably connected with the fixing plate 2, and the
first transmission shaft 3 is connected with the second
transmission shaft 4 through a linkage mechanism.
[0023] The working principle of the above technical so-
lution is described as follows. The motor 1 drives the first
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transmission shaft 3 to rotate, the first transmission shaft
3 drives the second transmission shaft 4 to rotate through
the linkage mechanism, an end of the first transmission
shaft 3 away from the fixing plate 2 is connected with one
of two air deflectors 11 of the air conditioner, and drives
this air deflector 11 of the air conditioner to rotate, and
an end of the second transmission shaft 4 away from the
fixing plate 2 is connected with the other one of the two
air deflectors 11 of the air conditioner, and drives this air
deflector 11 of the air conditioner to rotate.

[0024] The above technical solution has following ben-
eficial effects. The present disclosure drives the first
transmission shaft 3 to rotate through the one motor 1,
and drives the second transmission shaft 4 to rotate
through the linkage mechanism, so as to drive the two
air deflectors 11 of the air conditioner respectively con-
nected with the first transmission shaft 3 and the second
transmission shaft 4 to rotate, thus more effectively ad-
justing an air blowing direction of an air outlet 13 of the
air conditioner, such that the present disclosure has the
advantages of a low cost, a low power consumption, a
contribution to environmental protection, a simple struc-
ture and a reliable power transmission.

[0025] Figs. 1-6 and 13-14 illustrate a first technical
solution for the connection of the first transmission shaft
and the second transmission shaft.

[0026] In an embodiment, the linkage mechanism in-
cludes a first gear 5, a second gear 6 and a gear shaft
7, the first gear 5 and the first transmission shaft 3 are
arranged coaxially, the second gear 6 and the second
transmission shaft 4 are arranged coaxially, the gear
shaft 7 is arranged between the first gear 5 and the sec-
ond gear 6, the gear shaft 7 is rotatably connected with
the fixing plate 2, a third gear 7-1 is arranged on the gear
shaft 7, and the first gear 5 and the second gear 6 are
meshed and connected with the third gear 7-1, respec-
tively.

[0027] The working principle of the above technical so-
lution is described as follows. The first gear 5, the second
gear 6, and the third gear 7-1 have the same thickness
and are spaced from the fixing plate 2 by the same clear-
ance. The first transmission shaft 3 drives the first gear
5 to rotate, the first gear 5 is meshed with the third gear
7-1, and thus the first gear 5 drives the gear shaft 7 to
rotate. The second gear 6 is meshed with the third gear
7-1, and thus the second gear 6 is driven to rotate. The
second gear 6 drives the second transmission shaft 4 to
rotate. The first gear 5, the second gear 6 and the gear
shaft 7 may be arranged on a straight line or in a triangle
according to actual needs.

[0028] The above technical solution has following ben-
eficial effects. The first transmission shaft 3 effectively
drives the second transmission shaft 4 to rotate through
the first gear 5, the second gear 6 and the gear shaft 7.
[0029] In anembodiment, an end face of the third gear
7-1 adjacent to the fixing plate 2 is fixedly connected with
a first shaft body 7-2, an end face of the first shaft body
7-2 away from the third gear 7-1 is fixedly connected with
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afirst connecting portion 7-3, the fixing plate 2 is provided
with a first round hole 2-1 corresponding to the first con-
necting portion 7-3, an end face of the first connecting
portion 7-3 away from the first shaft body 7-2 is fixedly
connected with a first tapered head 7-4, and a first U-
shaped groove 7-4-1 is formed in the first tapered head
7-4.

[0030] The working principle of the above technical so-
lution is described as follows. The fixing plate 2 is pro-
vided with the first round hole 2-1 corresponding to the
first connecting portion 7-3, that is, a diameter and a hole
depth of the first round hole 2-1 correspond to a diameter
and a length of the first connecting portion 7-3, respec-
tively, and the first connecting portion 7-3 is fitted in the
first round hole 2-1 with a clearance, such that the first
connecting portion 7-3 may rotate in the first round hole
2-1. Also, the first round hole 2-1 limits the degree of
freedom of the first connecting portion 7-3 moving for-
ward and back as well as up and down. Further, the third
gear 7-1, the first shaft body 7-2, the first connecting por-
tion 7-3 and the first tapered head 7-4 are coaxially ar-
ranged, a diameter of the first shaft body 7-2 is greater
than that of the first connecting portion 7-3, and a sec-
tional diameter of the first tapered head 7-4 adjacent to
the fixing plate 2 is greater than the diameter of the first
connecting portion 7-3. The degree of freedom of the first
connecting portion 7-3 translating left and right is limited,
and the degree of freedom of the first connecting portion
7-3 moving forward and back as well as up and down is
also limited by the first round hole 2-1, such that the first
connecting portion 7-3 may only rotate freely in the first
round hole 2-1. Additionally, a sectional diameter of the
firsttapered head 7-4 away from the fixing plate 2 is small-
er than the diameter of the first connecting portion 7-3,
a first U-shaped groove 7-4-1 is formed the first tapered
head 7-4, an opening of the first U-shaped groove 7-4-1
faces towards a side away from the fixing plate 2, a bot-
tom of the first U-shaped groove 7-4-1 extends to an end
of the first connecting portion 7-3 adjacent to the first
tapered head 7-4, and the first tapered head 7-4 deforms
to have a smaller diameter while the first tapered head
7-4 is extending into or out of the first round hole 2-1, so
as to facilitate the assembling and disassembling of the
gear shaft 7 and the fixing plate 2.

[0031] The above technical solution has following ben-
eficial effects. The gear shaft 7 rotates freely in the first
round hole 2-1 of the fixing plate 2 along its axial direction,
the first transmission shaft 3 drives the first gear 5 to
rotate, the first gear 5 drives the gear shaft 7 to rotate
through the third gear 7-1, the gear shaft 7 drives the
second gear 6 to rotate through the third gear 7-1, and
the second gear 6 drives the second transmission shaft
4 to rotate, such that the first transmission shaft 3 effec-
tively transfers the power to the second transmission
shaft 4, and the gear shaft 7 and the fixing plate 2 are
easy to disassemble and assemble.

[0032] Figs. 7-14 illustrate a second technical solution
for the connection of the first transmission shaft 3 and
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the second transmission shaft 4.

[0033] In an embodiment, the linkage mechanism in-
cludes afirst link plate 8, a second link plate 9 and a third
link plate 10, the first link plate 8 is arranged to the first
transmission shaft 3, the second link plate 9 is arranged
to the second transmission shaft4, and the third link plate
10 is arranged between the first link plate 8 and the sec-
ondlink plate 9. One end of the third link plate 10 is hinged
with an end of the first link plate 8 away from the first
transmission shaft 3, and the other end thereof is hinged
with an end of the second link plate 9 away from the
second transmission shaft 4.

[0034] The working principle of the above technical so-
lution is described as follows. The first link plate 8 and
the second link plate 9 have the same thickness and are
spaced from the fixing plate 2 by the same clearance.
The first transmission shaft 3 drives the first link plate 8
to rotate. One end of the third link plate 10 is hinged with
the end of the first link plate 8 away from the first trans-
mission shaft 3, and the other end thereof is hinged with
the end of the second link plate 9 away from the second
transmission shaft 4, such that the first link plate 8 drives
the second link plate 9 to rotate through the third link
plate 10, and the second link plate 9 drives the second
transmission shaft 4 to rotate.

[0035] The above technical solution has following ben-
eficial effects. The first transmission shaft 3 effectively
drives the second transmission shaft 4 to rotate through
the first link plate 8, the third link plate 10 and the second
link plate 9.

[0036] In an embodiment, the third link plate 10 in-
cludes a main plate 10-1 provided with a first reinforcing
rib 10-1-1 thereon.

[0037] The working principle of the above technical so-
lution is described as follows. One or a plurality of the
first reinforcing ribs 10-1-1 are arranged on each of a left
side face and a right side face of the main plate 10-1,
and the first reinforcing rib 10-1-1 and the third link plate
10 are formed integrally. When a plurality of the first re-
inforcing ribs 10-1-1 are provided, the first reinforcing ribs
10-1-1 may be arranged horizontally, vertically, or ob-
liquely, and also may be arranged to cross each other,
so as to increase the strength of the main plate 10-1.
Further, it should be noted to avoid the first reinforcing
rib 10-1-1 from affecting the action or assembling of the
first transmission shaft 3, the second transmission shaft
4, the first link plate 8, the second link plate 9, and the
third link plate 10.

[0038] The above technical solution has following ben-
eficial effects. The strength of the third link plate 10 is
strengthened, and the third link plate 10 tends not to de-
form, so as to ensure the stability of the hinging of the
two ends of the third link plate 10 with the first link plate
8 and the second link plate 9, such that it is ensured that
the motor 1 transfers the power to the second transmis-
sion shaft 4 through the first transmission shaft 3, the first
link plate 8, the third link plate 10 and the second link
plate 9, and thus the first transmission shaft 3 and the
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second transmission shaft 4 drive the two air deflectors
11 of the air conditioner to rotate, respectively, thus better
adjusting the air blowing direction of the air outlet 13 of
the air conditioner.

[0039] In an embodiment, a second round hole 8-1 is
formed in the end of the first link plate 8 away from the
first transmission shaft 3, a third round hole 9-1 is formed
inthe end of the second link plate 9 away from the second
transmission shaft 4, one end of the main plate 10-1 is
provided with a first boss 10-2 corresponding to the sec-
ond round hole 8-1, and the other end of the main plate
10-1 is provided with a second boss 10-3 corresponding
to the third round hole 9-1. An end face of the first boss
10-2 away from the main plate 10-1 is fixedly connected
with a second tapered head 10-2-1, a second U-shaped
groove 10-2-1-1 is formed in the second tapered head
10-2-1, an end face of the second boss 10-3 away from
the main plate 10-1 is fixedly connected with a third ta-
pered head 10-3-1, and a third U-shaped groove 10-3-1
is formed in the third tapered head 10-3-1.

[0040] The working principle of the above technical so-
lution is described as follows. One end of the main plate
10-1 is provided with the first boss 10-2 corresponding
to the second round hole 8-1, that is, a diameter and a
hole depth of the second round hole 8-1 correspond to
a diameter and a length of the first boss 10-2, respec-
tively, and the first boss 10-2 is fitted in the second round
hole 8-1 with a clearance. The first boss 10-2 may rotate
in the second round hole 8-1, and also, the second round
hole 8-1 limits the degree of freedom of the first boss
moving forward and back as well as up and down. Fur-
ther, the first boss 10-2 and the second tapered head
10-2-1 are coaxially arranged, and a sectional diameter
of the second tapered head 10-2-1 adjacent to the main
plate 10-1 is greater than a diameter of the first boss
10-2. In addition, the main plate 10-1 has a limitation to
the first boss 10-2, and thus the degree of freedom of the
first boss 10-2 translating left and right is limited, such
thatthe firstboss 10-2 may only rotate freely in the second
round hole 8-1, thereby completing the hinging of the first
link plate 8 and the third link plate 10. Further, a sectional
diameter of the second tapered head 10-2-1 away from
the main plate 10-1 is smaller than the diameter of the
first boss 10-2, the second U-shaped groove 10-2-1-1 is
formed in the second tapered head 10-2-1, an opening
of the second U-shaped groove 10-2-1-1 faces towards
a side away from the main plate 10-1, a bottom of the
second U-shaped groove 10-2-1-1 extends to an end of
the first boss 10-2 adjacent to the second tapered head
10-2-1, and the second tapered head 10-2-1 deforms to
have a smaller diameter while the second tapered head
10-2-1 is extending into or out of the second round hole
8-1, so as to facilitate the assembling and disassembling
of the first link plate 8 and the third link plate 10.

[0041] The other end of the main plate 10-1 is provided
with the second boss 10-3 corresponding to the third
round hole 9-1, that is, a diameter and a hole depth of
the third round hole 9-1 correspond to a diameter and a
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length of the second boss 10-3, respectively, and the
second boss 10-3 is fitted in the third round hole 9-1 with
a clearance. The second boss 10-3 may rotate in the
third round hole 9-1, and also, the third round hole 9-1
limits the degree of freedom of the second boss 10-3
moving forward and back as well as up and down. Fur-
ther, the second boss 10-3 and the third tapered head
10-3-1 are coaxially arranged, and a sectional diameter
of the third tapered head 10-3-1 adjacent to the main
plate 10-1 is greater than a diameter of the second boss
10-3. In addition, the main plate 10-1 has a limitation to
the second boss 10-3, and thus the degree of freedom
ofthe second boss 10-3 translating leftand rightis limited,
such that the second boss 10-3 may only rotate freely in
the third round hole 9-1, thus completing the hinging of
the second link plate 9 and the third link plate 10. Further,
a sectional diameter of the third tapered head 10-3-1
away from the main plate 10-1 is smaller than a diameter
of the second boss 10-3, the third U-shaped groove
10-3-1-1 is formed in the third tapered head 10-3-1, an
opening of the third U-shaped groove 10-3-1-1 faces to-
wards a side away from the main plate 10-1, a bottom of
the third U-shaped groove 10-3-1-1 extends to an end of
the second boss 10-3 adjacent to the third tapered head
10-3-1, and the third tapered head 10-3-1 deforms to
have a smaller diameter while the third tapered head
10-3-1 is extending into or out of the third round hole 9-1,
so as to facilitate the assembling and disassembling of
the second link plate 9 and the third link plate 10.
[0042] The above technical solution has following ben-
eficial effects. The first transmission shaft 3 drives the
first link plate 8 to rotate, the first link plate 8 drives the
second link plate 9 to rotate through the third link plate
10, and the second link plate 9 drives the second trans-
mission shaft 4 to rotate, such that the first transmission
shaft 3 may effectively transfer the power to the second
transmission shaft 4, and the third link plate 10, the first
link plate 8 and the second link plate 9 are easy to dis-
assemble and assemble.

[0043] Inanembodiment, the motor 1 includes a motor
main body 1-1 and an output shaft 1-2, the output shaft
1-2 is connected with the motor main body 1-1, the motor
main body 1-1 is fixedly connected with the fixing plate
2, the output shaft 1-2 is fixedly connected with the first
transmission shaft 3, and the fixing plate 2 is provided
with a fourth round hole 2-2 corresponding to the output
shaft 1-2.

[0044] The working principle of the above technical so-
lution is described as follows. The motor main body 1-1
cannot pass through the fourth round hole 2-2, and may
be firmly fixed with the fixing plate 2 by means of a thread-
ed connection, adhering or the like. When the motor main
body 1-1is threadedly connected and fixed with the fixing
plate 2, the fixing plate 2 may be provided with a hole
through which a screw passes, and the motor main body
1-1is provided with a threaded hole corresponding to the
hole through which the screw passes, so as to achieve
a threaded connection. The motor main body 1-1 may
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be connected with a plurality of wires (not illustrated in
the drawings), and the plurality of wires are configured
to be connected with a power supply device (notillustrat-
ed in the drawings) and a control device (not illustrated
in the drawings) of the air conditioner. A diameter of the
fourth round hole 2-2 is greater than that of the output
shaft 1-2, and a cross-section of an end of the output
shaft 1-2 away from the motor main body 1-1 may have
a shape of an indented circle, a triangle or a polygon.
The indented circle refers to a circle whose one or more
portions are removed.

[0045] The above technical solution has following ben-
eficial effects. The motor main body 1-1 is firmly fixed
with the fixing plate 2 to ensure that the output shaft 1-2
and the fourth round hole 2-2 are in a coaxial position.
Further, the diameter of the fourth round hole 2-2 is great-
er than that of the output shaft 1-2, such that the fourth
round hole 2-2 will not be scratched during the rotation
of the output shaft 1-2, and the motor main body 1-1
drives the output shaft 1-2 to rotate, so as to stably output
the power. The plurality of wires connected with the motor
main body 1-1 are connected with the power supply de-
vice and the control device of the air conditioner, so as
to control the start and stop of the motor 1, and further
to control a rotation angle of the air deflector 11 of the air
conditioner, thus better adjusting the air blowing direction
ofthe air outlet 13 of the air conditioner. The cross-section
of the end of the output shaft 1-2 away from the motor
main body 1-1 may have a shape of an indented circle,
atriangle or a polygon, so as to better transfer the power
of the motor 1 to the first transmission shaft 3.

[0046] In an embodiment, the first transmission shaft
3 includes a second shaft body 3-1, and a center portion
of one end face of the second shaft body 3-1 adjacent to
the fixing plate 2 is provided with an aperture 3-1-1 cor-
responding to the output shaft 1-2, and the other end face
of the second shaft body 3-1 is fixedly connected with a
second connecting portion 3-2.

[0047] The working principle of the above technical so-
lution is described as follows. The aperture 3-1-1 corre-
sponds to the output shaft 1-2, that is, the two are coax-
ially arranged. Further, when a section of an end of the
output shaft 1-2 away from the motor main body 1-1 has
a shape of an indented circle, a triangle or a polygon, a
section of the aperture 3-1-1 is correspondingly arranged
to have a shape of the indented circle, the triangle or the
polygon, so as to facilitate that the second shaft body 3-1
and the output shaft 1-2 are fixedly connected through
the interference fit and the gluing, such that the degree
of freedom of the second shaft body 3-1 moving relative
to the output shaft 1-2 is limited. Further, there is a clear-
ance between the second shaft body 3-1 and the fixing
plate 2, and thus the output shaft 1-2 may drive the sec-
ond shaft body 3-1 to rotate freely. The first gear 5 or the
first link plate 8 is arranged to the second shaft body 3-1
and is spaced from the fixing plate 2 by a clearance, so
as not to affect the rotation of the first gear 5 or the first
link plate 8. The second connecting portion 3-2 and the



11 EP 3 971 491 A1 12

second shaft body 3-1 are coaxially arranged, the second
connecting portion 3-2 is configured to be fixedly con-
nected with the one of the two air deflectors 11 of the air
conditioner, so as to drive this air deflector 11 of the air
conditioner to rotate.

[0048] The above technical solution has following ben-
eficial effects. The output shaft 1-2 drives the first trans-
mission shaft 3 to rotate, the first transmission shaft 3
drives the one of the two air deflectors 11 of the air con-
ditioner to rotate through the second connecting portion
3-2, so as to further adjust the air blowing direction of the
air outlet 13 of the air conditioner through this air deflector
11 of the air conditioner.

[0049] In an embodiment, a fifth round hole 2-3 is ar-
ranged above the fourth round hole 2-2, and the fifth
round hole 2-3 is formed in the fixing plate 2. The second
transmission shaft 4 is provided with a third connecting
portion 4-1 corresponding to the fifth round hole 2-3, one
end face of the third connecting portion 4-1 away from
the motor 1 is fixedly connected with a third shaft body
4-2, and the other end face thereof is fixedly connected
with a fourth tapered head 4-3. A fourth U-shaped groove
4-3-1 is formed in the fourth tapered head 4-3, and an
end face of the third shaft body 4-2 away from the third
connecting portion 4-1 is fixedly connected with a fourth
connecting portion 4-4.

[0050] The working principle of the above technical so-
lution is described as follows. The fifth round hole 2-3 is
arranged above the fourth round hole 2-2, the second
transmission shaft 4 is provided with the third connecting
portion 4-1 corresponding to the fifth round hole 2-3, that
is, a diameter and a hole depth of the fifth round hole 2-3
correspond to a diameter and a length of the third con-
necting portion 4-1, respectively, and the third connecting
portion 4-1 is fitted in the fifth round hole 2-3 with a clear-
ance. The third connecting portion 4-1 may rotate in the
fifth round hole 2-3, and also, the fifth round hole 2-3
limits the degree of freedom of the third connecting por-
tion 4-1 moving forward and back as well as up and down.
The third connecting portion 4-1, the third shaft body 4-2,
the fourth tapered head 4-3 and the fourth connecting
portion 4-4 are coaxially arranged. A diameter of the third
shaft body 4-2 is greater than that of the third connecting
portion4-1, and a sectional diameter of the fourth tapered
head 4-3 adjacent to the fixing plate 2 is greater than a
diameter of the third connecting portion 4-1, such that
the degree of freedom of the third connecting portion 4-1
translating left and right is limited. In addition, the degree
of freedom of the third connecting portion 4-1 moving
forward and back as well as up and down is limited by
the fifth round hole 2-3, and thus the third connecting
portion 4-1 may only rotate freely in the fifth round hole
2-3. Additionally, a sectional diameter of the fourth ta-
pered head 4-3 away from the fixing plate 2 is smaller
than the diameter of the third connecting portion 4-1, the
fourth U-shaped groove 4-3-1 is formed in the fourth ta-
pered head 4-3, an opening of the fourth U-shaped
groove 4-3-1 faces towards a side away from the fixing
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plate 2, a bottom of the fourth U-shaped groove 4-3-1
extends to an end of the third connecting portion 4-1 ad-
jacent to the fourth tapered head 4-3, and the fourth ta-
pered head 4-3 deforms to have a smaller diameter while
extending into or out of the fifth round hole 2-3, so as to
facilitate the assembling and disassembling of the sec-
ond transmission shaft 4 and the fixing plate 2. Further-
more, the fourth connecting portion 4-4 is configured to
be fixedly connected with the other one of the two air
deflectors 11 of the air conditioner, so as to drive this air
deflector 11 of the air conditioner to rotate. The second
gear 6 or the second link plate 9 is arranged to the third
shaft body 4-2, and is spaced from the fixing plate 2 by
aclearance, so as not to affect the rotation of the second
gear 6 or the second link plate 9.

[0051] The above technical solution has following ben-
eficial effects. The first transmission shaft 3 drives the
second transmission shaft 4 to rotate through the linkage
mechanism, the second transmission shaft 4 drives the
other one of the two air deflectors 11 of the air conditioner
to rotate through the fourth connecting portion 4-4, so as
to further adjust the air blowing direction of the air outlet
13 of the air conditioner through this air deflector 11 of
the air conditioner.

[0052] In an embodiment, the fixing plate 2 is provided
with a second reinforcing rib 2-4.

[0053] The working principle of the above technical so-
lution is described as follows. One or a plurality of the
second reinforcing ribs 2-4 are arranged on each of a left
side and a right side of the fixing plate 2, and the second
reinforcing rib 2-4 and the fixing plate 2 are formed inte-
grally. When a plurality of the second reinforcing ribs 2-4
are provided, the second reinforcing ribs 2-4 may be ar-
ranged horizontally, vertically, or obliquely, and also may
be arranged to cross each other, so as to strengthen the
strength of the fixing plate 2. Further, it should be noted
to avoid the second reinforcing rib 2-4 from affecting the
action or the assembling of the motor 1, the first trans-
mission shaft 3, the second transmission shaft 4, the first
gear 5, the second gear 6, the gear shaft 7, the first link
plate 8, the second link plate 9, and the third link plate 10.
[0054] The above technical solution has following ben-
eficial effects. The strength of the fixing plate 2 is in-
creased, and the fixing plate 2 tends not to deform, so
as to ensure the stability of the connection of the first
transmission shaft 3, the second transmission shaft 4,
the gear shaft 7 with the fixing plate 2, such that it is
ensured that the motor 1 transfers the power to the sec-
ond transmission shaft 4 through the first transmission
shaft 3 and the linkage mechanism, and thus the first
transmission shaft 3 and the second transmission shaft
4 drive the two air deflectors 11 of the air conditioner to
rotate, respectively, thus better adjusting the air blowing
direction of the air outlet 13 of the air conditioner.
[0055] An air conditioner includes the above driving
device for the air deflector of the air condi ti oner.
[0056] The working principle of the above technical so-
lution is described as follows. The air deflector 11 of the
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air conditioner is arranged to a shell 12 of an indoor unit
of the air conditioner, the indoor unit of the air conditioner
is provided with an air outlet 13, one end of each of the
two air deflectors 11 of the air conditioner is rotatably
connected to a left side wall of the air outlet 13, the driving
device for the air deflector of the air conditioner of the
present disclosure is connected to a right side wall of the
air outlet 13, a cushion block 14 is arranged between the
fixing plate 2 and the right side wall to keep a clearance
therebetween, and the side walls of the air outlet 13 do
not affect the power output of the driving device for the
air deflector of the air conditioner of the present disclo-
sure. Two round holes (not illustrated in the drawings)
are formed in the right side wall, diameters of the two
round holes are greater than the diameters of the second
connecting portion 3-2 and the fourth connecting portion
4-4, the second connecting portion 3-2 and the fourth
connecting portion 4-4 are respectively connected with
the other ends of the two air deflectors 11 of the air con-
ditioner after passing through the two round holes, and
thus the first transmission shaft 3 and the second trans-
mission shaft 4 drive the two air deflectors 11 of the air
conditioner to rotate.

[0057] The above technical solution has following ben-
eficial effects. The present disclosure drives the first
transmission shaft 3 to rotate through the one motor 1,
and drives the second transmission shaft 4 to rotate
through the linkage mechanism, so as to drive the two
air deflectors 11 of the air conditioner respectively con-
nected with the first transmission shaft 3 and the second
transmission shaft 4 to rotate, thus more effectively ad-
justing the air blowing direction of the air outlet 13 of the
air conditioner, such that the present disclosure has the
advantages of a low cost, a low power consumption, a
contribution to environmental protection, a simple struc-
ture and a reliable power transmission.

[0058] In the description of the present disclosure, it
should be understood that, terms such as "central," "lon-
gitudinal," "lateral," "length," "width," "thickness," "up-
per," "lower," "front," "rear," "left," "right," "vertical," "hor-
izontal," "top," "bottom," "inner," "outer," "clockwise",
"counter clockwise", "axial," "radial", and "circumferen-
tial" indicate an orientation or a position relationship
based on an orientation or a position relationship illus-
trated in the accompanying drawings, which is only for
convenience of descriptions or for simplifying descrip-
tions of the present disclosure, and does not indicate or
imply that the device or element referred to must have a
particular orientation or be constructed and operated in
a specific orientation, and hence cannot be construed as
limitation to the present disclosure.

[0059] In the present disclosure, it should be noted
that, unless specified otherwise, terms "mounted," "cou-
pled," "connected," and "fixed," should be understood
broadly, the terms may indicate, for example, fixed con-
nections, detachable connections, or integral connec-
tions, may also indicate mechanical or electrical connec-
tions or mutual communications, may also indicate direct
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connections or indirect connections via intermediate me-
diums, and may also indicate an inner communication of
two elements or an interaction between two elements.
The specific meanings of the terms in embodiments of
the present disclosure may be understood by those
skilled in the art according to particular circumstances.
[0060] Although disclosed as above, the implementa-
tion solutions of the present disclosure are not limited to
the applications listed in the description and the embod-
iments, and can fully be applied to various fields suitable
for the present disclosure. For those familiar with the re-
lated art, other modifications can be easily achieved.
Therefore, without departing from a general concept de-
fined by claims and an equivalent scope, the present dis-
closure is not limited to specific details and legends illus-
trated and described herein.

Claims

1. A driving device for an air deflector of an air condi-
tioner, comprising a motor (1), a fixing plate (2), a
first transmission shaft (3) and a second transmis-
sion shaft (4), the motor (1) being connected with a
side of the fixing plate (2), the first transmission shaft
(3) and the second transmission shaft (4) being ar-
ranged at a side of the fixing plate (2) away from the
motor (1), the second transmission shaft (4) being
arranged above the first transmission shaft (3), the
first transmission shaft (3) being fixedly connected
with the motor (1), the second transmission shaft (4)
being rotatably connected with the fixing plate (2),
and the first transmission shaft (3) being connected
with the second transmission shaft (4) through a link-
age mechanism.

2. Thedriving device for the air deflector of the air con-
ditioner according to claim 1, wherein the linkage
mechanism comprises afirst gear (5), a second gear
(6) and a gear shaft (7), the first gear (5) and the first
transmission shaft (3) are arranged coaxially, the
second gear (6) and the second transmission shaft
(4) are arranged coaxially, the gear shaft (7) is ar-
ranged between the first gear (5) and the second
gear (6), the gear shaft (7) is rotatably connected
with the fixing plate (2), a third gear (7-1) is arranged
to the gear shaft (7), and the first gear (5) and the
second gear (6) are meshed and connected with the
third gear (7-1), respectively.

3. Thedriving device for the air deflector of the air con-
ditioner according to claim 2, wherein an end face
of the third gear (7-1) adjacent to the fixing plate (2)
is fixedly connected with a first shaft body (7-2), an
end face of the first shaft body (7-2) away from the
third gear (7-1) is fixedly connected with a first con-
necting portion (7-3), the fixing plate (2) is provided
with a first round hole (2-1) corresponding to the first
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connecting portion (7-3), an end face of the first con-
necting portion (7-3) away from the first shaft body
(7-2) is fixedly connected with a first tapered head
(7-4), and a first U-shaped groove (7-4-1) is formed
in the first tapered head (7-4).

The driving device for the air deflector of the air con-
ditioner according to claim 1, wherein the linkage
mechanism comprises a first link plate (8), a second
link plate (9) and a third link plate (10), the first link
plate (8) is arranged to the first transmission shaft
(3), the second link plate (9) is arranged to the sec-
ond transmission shaft (4), the third link plate (10) is
arranged between the first link plate (8) and the sec-
ond link plate (9), one end of the third link plate (10)
is hinged with an end of the first link plate (8) away
from the first transmission shaft (3), and the other
end thereof is hinged with an end of the second link
plate (9) away from the second transmission shaft

(4).

The driving device for the air deflector of the air con-
ditioner according to claim 4, wherein the third link
plate (10) comprises a main plate (10-1) provided
with a first reinforcing rib (10-1-1) thereon.

The driving device for the air deflector of the air con-
ditioner according to claim 5, wherein a second
round hole (8-1) is formed in the end of the first link
plate (8) away from the first transmission shaft (3),
a third round hole (9-1) is formed in the end of the
second link plate (9) away from the second trans-
mission shaft (4), one end of the main plate (10-1)
is provided with a first boss (10-2) corresponding to
the second round hole (8-1), the other end of the
main plate (10-1) is provided with a second boss
(10-3) corresponding to the third round hole (9-1),
an end face of the first boss (10-2) away from the
main plate (10-1) is fixedly connected with a second
tapered head (10-2-1), a second U-shaped groove
(10-2-1-1) is formed in the second tapered head
(10-2-1), an end face of the second boss (10-3) away
from the main plate (10-1) is fixedly connected with
athird tapered head (10-3-1), and the third U-shaped
groove (10-3-1-1) is formed in the third tapered head
(10-3-1).

The driving device for the air deflector of the air con-
ditioner accordingto any one of claims 1to 6, wherein
the motor (1) comprises a motor main body (1-1) and
an output shaft (1-2), the output shaft (1-2) is con-
nected with the motor main body (1-1), the motor
main body (1-1) is fixedly connected with the fixing
plate (2), the output shaft (1-2) is fixedly connected
with the first transmission shaft (3), and the fixing
plate (2) is provided with a fourth round hole (2-2)
corresponding to the output shaft (1-2).
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8.

10.

1.

The driving device for the air deflector of the air con-
ditioner according to claim 7, wherein the first trans-
mission shaft (3) comprises a second shaft body
(3-1), and a center portion of one end face of the
second shaft body (3-1) adjacent to the fixing plate
(2) is provided with an aperture (3-1-1) correspond-
ing to the output shaft (1-2), and the other end face
of the second shaft body (3-1) is fixedly connected
with a second connecting portion (3-2).

The driving device for the air deflector of the air con-
ditioner according to claim 7 or 8, wherein a fifth
round hole (2-3) is arranged above the fourth round
hole (2-2), the fifth round hole (2-3) is formed in the
fixing plate (2), the second transmission shaft (4) is
provided with a third connecting portion (4-1) corre-
sponding to the fifth round hole (2-3), one end face
of the third connecting portion (4-1) away from the
motor (1) is fixedly connected with a third shaft body
(4-2), the other end face thereof is fixedly connected
with a fourth tapered head (4-3), a fourth U-shaped
groove (4-3-1) is formed in the fourth tapered head
(4-3), and an end face of the third shaft body (4-2)
away from the third connecting portion (4-1) is fixedly
connected with a fourth connecting portion (4-4).

The driving device for the air deflector of the air con-
ditioner accordingto any one of claims 1t0 9, wherein
the fixing plate (2) is provided with a second rein-
forcing rib (2-4) thereon.

An air conditioner, comprising a driving device for an
air deflector of an air conditioner according to any
one of claims 1-10.
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