EP 2 208 943 A1

Patent Office

e evers (11) EP 2 208 943 A1

(1 9) ) i Hllm”‘ ‘llH H“‘ Hll‘ ‘l“l ‘l“l Hll‘ |H|‘ ‘lm Hl‘l |”H |”’| |H‘| Hll‘
Patentamt
0 European

(12) EUROPEAN PATENT APPLICATION
(43) Date of publication: (51) IntCl.
21.07.2010 Bulletin 2010/29 F24F 1/00 (2006.01) F24F 13/14 (2006.01)

(21) Application number: 10150427.2

(22) Date of filing: 11.01.2010

(84) Designated Contracting States: * Yun, In Chul
AT BEBG CH CY CZDE DK EE ES FIFR GB GR Gyeonggi-do (KR)
HRHUIEISITLILT LU LV MC MK MT NL NO PL ¢ Song, Myung Seob
PT RO SE SI SK SM TR Gyeonggi-do (KR)
Designated Extension States: * Ryu, Joo Hee
AL BA RS Gyeonggi-Do (KR)
* Hwang, Jung Hoon
(30) Priority: 20.01.2009 KR 20090004725 Gyeonggi-do (KR)
(71) Applicant: Samsung Electronics Co., Ltd. (74) Representative: Griinecker, Kinkeldey,
Suwon-si, Gyeonggi-do (KR) Stockmair & Schwanhausser
Anwaltssozietat
(72) Inventors: Leopoldstrasse 4
¢ Kim, Hooi Joong 80802 Miinchen (DE)
Gyeonggi-do (KR)

(54) Indoor unit of an airconditioner

(57) Disclosed herein is an air conditioner including
a front panel (16) divided into first and second panels
(21,22) to be rotated by rotating units (50). The air con-
ditioner may control an air stream to be discharged or a
discharge direction of air as rotating angles of the first
and second panels (21,22) are controlled by the rotating
units (50).

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 208 943 A1 2

Description
BACKGROUND
1. Field

[0001] Embodiments of the present invention relate to
an air conditioner including a front panel divided into ro-
tatable first and second panels.

2. Description of the Related Art

[0002] Generally, an air conditioner is an apparatus to
cool or warm an indoor space using a refrigerant cycle
consisting of a compressor, condenser, expander and
heat exchanger, to provide a user with a more pleasant
indoor environment.

[0003] A conventional air conditioner includes a cabi-
net having an open front side, and a front panel coupled
to the front side of the cabinet. The front panel is moved
forward by a drive unit provided at a rear thereof, thus
allowing heat-exchanged air to be discharged between
the forwardly moved front panel and both sides of the
cabinet.

[0004] However, in the air conditioner having the
above-described configuration, discharging the heat-ex-
changed between the front panel and both sides of the
cabinet has a limit to control an air stream to be dis-
charged or a discharge direction of air.

SUMMARY

[0005] Therefore, it is an aspect of the present inven-
tion to provide an air conditioner to easily control an air
stream to be discharged or a discharge direction of air.

[0006] Additional aspects of the invention will be set
forth in part in the description which follows and, in part,
will be obvious from the description, or may be learned
by practice of the invention.

[0007] In accordance with one aspect of the present
invention, an air conditioner includes a cabinet, a front
panel provided at a front side of the cabinet and divided
into a first panel and a second panel, and rotating units
to rotate the first panel and second panel respectively.

[0008] Thefirstpaneland second panel may be rotated
respectively about one side thereof close to each other,
and air in the cabinet may be discharged from opposite
sides of the first panel and second panel when the first
panel and second panel are rotated by the rotating units.

[0009] The rotating units may respectively rotate the
first panel and second panel simultaneously or individu-
ally.

[0010] The rotating units may respectively control ro-

tating angles of the first panel and second panel, thus
changing an air stream to be discharged.

[0011] A center panel may be provided behind the first
panel and second panel and may be exposed via rotation
of the first panel and second panel.
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[0012] The cabinetmay include a body and a front cov-
er coupled to the body, and the center panel may be
provided in the center of the front cover.

[0013] Each of the rotating units may include a drive
motor, and a rotating member having one end connected
to the drive motor and the other end connected to the
front panel.

[0014] Each of the rotating units may further include a
case mounted to the front cover, and a cover to cover an
upper side of the case, and the drive motor and rotating
member may be received in the case.

[0015] Brackets may extend from rear surfaces of the
first panel and second panel, and each of the brackets
may have a protrusion connected to the rotating member.
[0016] The cover may have a guide region through
which the protrusion penetrates the cover to thereby be
connected to the rotating member.

[0017] The guide region may include a first guide re-
gion to guide lateral movement of the first panel or second
panel, and a second guide region to guide rotation of the
first panel or second panel, the first guide region and
second guide region being connected to each other.
[0018] The rotating member may have a connecting
hole for connection of the protrusion, and the protrusion
may be moved in the connecting hole when being moved
along the first guide region for lateral movement of the
first panel or second panel.

[0019] In accordance with another aspect of the
present invention, an air conditioner includes a cabinet,
a front panel provided at a front side of the cabinet and
including at least two panels, and rotating units to rotate
the panels respectively.

[0020] The front panel may be divided into a first panel
and a second panel, and adisplay panel may be provided
behind the first panel and second panel and may be ex-
posed when the first panel and second panel are rotated
by the respective rotating units.

[0021] Thefirstpaneland second panel may be rotated
respectively about one side thereof close to each other,
and air in the cabinet may be discharged from opposite
sides of the first panel and second panel when the first
panel and second panel are rotated by the rotating units.
[0022] The rotating units may respectively control ro-
tating angles of the first panel and second panel, thus
changing an air stream to be discharged.

[0023] Each of the rotating units may include a case,
a drive motor installed in the case, a rotating member
having one end connected to the drive motor and the
other end connected to the front panel, and a cover to
cover the case.

[0024] Thefirstpanel and second panel may be moved
laterally by a predetermined distance so as not to inter-
fere with the display panel when being rotated by the
rotating units.

[0025] The cover may include a first guide region to
guide lateral movement of the front panel, and a second
guide region to guide rotation of the front panel, the first
guide region and second guide region being connected
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to each other.
BRIEF DESCRIPTION OF THE DRAWINGS

[0026] These and/or other aspects of the invention will
become apparent and more readily appreciated from the
following description of the embodiments, taken in con-
junction with the accompanying drawings of which:

FIG. 1 is a perspective view illustrating an air condi-
tioner according to an embodiment of the present
invention;

FIG. 2 is an exploded perspective view illustrating a
partial configuration of the air conditioner shown in
FIG. 1;

FIG. 3 is an exploded perspective view illustrating a
coupling relationship of a rotating unit and a front
panel shown in FIG. 2; and

FIGS. 4 to 7 are cross sectional views illustrating an
operation of the air conditioner shown in FIG. 1.

DETAILED DESCRIPTION

[0027] Reference will now be made in detail to an air
conditioner according to the embodiment of the present
invention, examples of which are illustrated in the accom-
panying drawings, wherein like reference numerals refer
to like elements throughout.

[0028] The air conditioner according to the embodi-
ment of the present invention, as shown in FIGS. 1 and
2, includes a cabinet 10 defining an external appearance
of the air conditioner, and a front panel 20 to cover an
entire front side of the cabinet 10.

[0029] The cabinet 10 includes a body 11, and a front
cover 16 provided in front of the body 11. The body 11
is formed with an air suction hole (not shown) in a lower
position of a side surface or rear surface thereof, through
which indoor air is suctioned into the body 11.

[0030] A blower 30 is installed in a lower region of the
body 11 and serves to blow the air suctioned into the
cabinet 10 through the air suction hole. Also, a heat ex-
changer 40 is installed in an upper region of the body 11
and serves to heat exchange the air blown by the blower
30.

[0031] The blower 30 includes a fan 31, a drive motor
(not shown) to apply rotating force to the fan 31, and a
fan duct 33 in which the fan 31 is received. The blower
30, as shown, is arranged orthogonal to a front side of
the body 11, to suction air from both sides of the body 11.
[0032] Thefan 31 is aconventional centrifugal fan and
as described above, serves to suction indoor air into the
cabinet 10 and then, discharge the air having passed
through the heat exchanger 40 to the outside. The drive
motor is coupled to the fan 31 and provides the fan 31
with rotating force. The fan duct 33, as described above,
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receives the fan 31 therein and serves to guide the air
blown by the fan 31 toward the heat exchanger 40.
[0033] The heat exchanger 40 takes the form of a flat
panel to allow the air blown by the blower 30 to be heat
exchanged while passing through the heat exchanger
40. The heat exchanger 40 is obliquely installed to divide
an upper interior space of the body 11.

[0034] The front cover 16 is provided at a front upper
part of the body 11 and has air discharge holes 17 to
discharge the heat-exchanged air from the body 11. In
addition, the front cover 16 is centrally provided with a
display panel 18 that displays general operations of the
air conditioner.

[0035] Thefrontpanel 20is provided to coverthe entire
front side of the cabinet 10. As shown, the front panel 20
includes a first panel 21 and a second panel 22, which
are provided individually at left and right sides in front of
the front cover 16. The first and second panels 21 and
22 close the front side of the cabinet 10 when the oper-
ation of the air conditioner is halted, thus serving to hide
the display panel 18 provided at the front cover 16.
[0036] Theairconditioneraccording to the presentem-
bodiment includes rotating units 50 to rotate the first and
second panels 21 and 22 individually or simultaneously
by predetermined angles. The rotating units 50 rotate the
first and second panels 21 and 22 respectively about
portions of the first and second panels 21 and 22 close
to each other, thus serving to define discharge regions
15, through which the heat-exchanged air in the cabinet
10 is discharged from outer sides of the first and second
panels 21 and 22.

[0037] In this case, the rotating units 50 may change
a direction of air discharged through the discharge re-
gions 15 based on rotating angles of the first and second
panels 21 and 22, thereby controlling an air stream to be
discharged. In addition, the rotating units 50 may rotate
the firstand second panels 21 and 22 by different angles,
to control a direction of the air discharged through the
discharge regions 15.

[0038] The rotating units 50 are provided respectively
at both sides of the display panel 18 of the front cover
16. More specifically, each of the rotating units 50, as
shown in FIG. 3, includes a case 51, a drive motor 53
received in the case 51, a rotating member 55 coupled
to a shaft of the drive motor 53, and a cover 57 to cover
an open upper side of the case 51.

[0039] The case 51 is mounted to the front cover 16
and is located at either side of the display panel 18. As
described above, the case 51 receives the drive motor
53 and rotating member 55. The drive motor 53 is in-
stalled in the case 51 to rotate the rotating member 55.
[0040] The rotating member 55 is rotated in the case
51 by the drive motor 53. The rotating member 55 may
be curved to assure smooth rotation thereof in the case
51.

[0041] The rotating member 55 serves to rotate the
first and second panels 21 and 22 by predetermined an-
gles via rotation of the drive motor 53. For this, brackets
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25 extend rearward from middle positions of rear surfac-
es of the first and second panels 21 and 22, and protru-
sions 26 are formed at lower surfaces of the brackets 25.
Each of the protrusions 26 is connected to the rotating
member 55, and the rotating member has a connecting
hole 56 for connection of the protrusion 26. The connect-
ing hole 56 has a predetermined length sufficient to allow
the protrusion 26 connected into the connecting hole 56
to be moved by a predetermined distance.

[0042] The brackets 25 may be additionally provided
at upper and lower ends of the rear surfaces of the first
and second panels 21 and 22. The protrusions 26 of the
additional brackets 25 may be guided by guide portions
(not shown) formed at upper and lower ends of the body
11 during operation of the rotating units 50.

[0043] The cover 57 has a guide region 58, through
which the protrusion 26 of the bracket 25 provided at the
first or second panel 21 or 22 penetrates to thereby be
connected to the rotating member 55.

[0044] The first and second panels 21 and 22 may in-
terfere with the display panel 18 when being rotated by
the rotating units 50. Therefore, in the present embodi-
ment, the first and second panels 21 and 22 are first
moved laterally by a predetermined distance and then,
are rotated via operation of the rotating units 50.

[0045] In this case, the guide region 58 of the cover
57, as described above, guides the lateral movementand
rotation of the first or second panel 21 or 22. The guide
region 58 includes a first guide region 58a to guide lateral
movement of the first or second panel 21 or 22, and a
second guide region 58b to guide rotation of the first or
second panel 21 or 22.

[0046] The first guide region 58b, as shown, is linearly
formed and is inclined outwards and towards a front
thereof. The second guide region 58b is connected to
the first guide region 58a and is curved outwards and
towards a front thereof similar to the first guide region
58a.

[0047] Now, operation and effects of the air conditioner
having the above-described configuration will be de-
scribed.

[0048] First, as shown in FIG. 4, the front panel 20
consisting of the first and second panels 21 and 22 is
installed to cover the entire front side of the cabinet 10.
The front panel 20 hides a center panel provided at the
front cover 16, i.e. the display panel 18 when the air con-
ditioner is halted.

[0049] As shown in FIG. 5, if the drive motors 53 are
rotated, the rotating members 55 connected to the drive
motors 53 are rotated. With rotation of the rotating mem-
bers 55, the protrusions 26 connected to the rotating
members 55 are guided along the first guide regions 58a
so as to be linearly moved.

[0050] In the above-described operation, the linearly
moved protrusions 26 move the first and second panels
21 and 22 outwards and towards a front thereof. In this
case, the protrusions 26 are moved by a predetermined
distance in the connecting holes 56 of the rotating mem-
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bers 55.

[0051] AsshowninFIG. 6, the protrusions 26 are guid-
ed along the second guide regions 58b connected to the
first guide regions 58a with a continuous further rotation
of the drive motor 53. The protrusions 26 moved along
the second guide regions 58b rotate the first and second
panels 21 and 22 outwards and towards a front thereof.
[0052] With the above-described operation, the first
and second panels 21 and 22 are rotated by the rotating
units 50, allowing the heat-exchanged air to be dis-
charged from the cabinet 10 through the discharge re-
gions 15 defined at outer sides of the first and second
panels 21 and 22.

[0053] Inthe presentembodiment, the firstand second
panels 21 and 22 are rotated individually or simultane-
ously by the rotating units 50, and a direction of air
streams discharged through the discharge regions 15
may be changed based on rotation angles of the first and
second panels 21 and 22.

[0054] Further, in the present embodiment, as the first
and second panels 21 and 22 are rotated by the rotating
units 50, the display panel 18 provided at the front cover
16 is exposed. In this case, the first and second panels
21 and 22 do not interfere with the display panel 18 of
the front cover 16 when being rotated by the rotating units
50 because the first and second panels 21 and 22 are
first moved laterally by a predetermined distance as the
protrusions 26 are moved along the first guide regions
58a and then, are rotated as the protrusions 26 are
moved along the second guide regions 58b by operation
of the rotating units 50.

[0055] As shown in FIG. 7, the rotating units 50 may
rotate the first and second panels 21 and 22 by different
angles, to change discharge directions of air. In this case,
the air discharged through the discharge regions 15 may
create a leftward air stream or rightward air stream based
on the different rotation angles of the first and second
panels 21 and 22.

[0056] As is apparent from the above description, an
air conditioner according to the embodiment of the
present invention includes a front panel consisting of ro-
tatable first and second panels, to control an air stream
to be discharged and a discharge direction of air based
on rotation angles of the first and second panels.
[0057] Although the embodiment of the presentinven-
tion has been shown and described, it would be appre-
ciated by those skilled in the art that changes may be
made in these embodiments without departing from the
principles and spirit of the invention, the scope of which
is defined in the claims and their equivalents.

Claims

1. An air conditioner comprising:

a cabinet;
a front panel provided at a front side of the cab-
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inet and including at least two panels; and
rotating units to rotate the panels respectively.

2. The air conditioner according to claim 1, wherein:

the front panel is divided into a first panel and a
second panel; and

a center panel is provided behind the first panel
and second panel and is exposed when the first
panel and second panel are rotated by the re-
spective rotating units.

3. The air conditioner according to claim 2, wherein:

the first panel and second panel are rotated re-
spectively about one side thereof close to each
other; and

air in the cabinet is discharged from opposite
sides of the first panel and second panel when
the first panel and second panel are rotated by
the rotating units.

The air conditioner according to claim 3, wherein the
rotating units respectively rotate the first panel and
second panel simultaneously or individually.

The air conditioner according to claim 3, wherein the
rotating units respectively control rotating angles of
the first panel and second panel, thus changing an
air stream to be discharged.

The air conditioner according to claim 5, wherein:

the cabinet includes a body and a front cover
coupled to the body; and

the center panel is provided in the center of the
front cover.

The air conditioner according to claim 6, wherein the
first panel and second panel are moved laterally by
a predetermined distance so as not to interfere with
the center panel when being rotated by the rotating
units.

The air conditioner according to claim 7, wherein
each of the rotating units includes a drive motor, and
a rotating member having one end connected to the
drive motor and the other end connected to the front
panel.

The air conditioner according to claim 8, wherein:

each of the rotating units further includes a case
mounted to the front cover, and a cover to cover
an upper side of the case; and

the drive motor and rotating member are re-
ceived in the case.
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10.

1.

12

13.

The air conditioner according to claim 9, wherein:

brackets extend from rear surfaces of the first
panel and second panel; and

each of the brackets has a protrusion connected
to the rotating member.

The air conditioner according to claim 10, wherein
the cover has a guide region through which the pro-
trusion penetrates the cover to thereby be connected
to the rotating member.

The air conditioner according to claim 11, wherein
the guide region includes a first guide region to guide
lateral movement of the first panel or second panel,
and a second guide region to guide rotation of the
first panel or second panel, the first guide region and
second guide region being connected to each other.

The air conditioner according to claim 12, wherein:

the rotating member has a connecting hole for
connection of the protrusion; and

the protrusion is moved in the connecting hole
when being moved along the first guide region
for lateral movement of the first panel or second
panel.
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