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(54) AIR CONDITIONER

(57) Disclosed are provided an air conditioner having
a door that can be smoothly moved by a friction member.
The air conditioner includes a main body configured to
form an outer appearance, an outlet provided in a lower
portion of the main body, and configured to discharge
air, a door disposed in a front portion of the main body,
and configured to open or close the outlet, a driving de-
vice including a pinion configured to be rotatable, and a
rack interlocked with the pinion and configured to be mov-
able together with the door; and a friction member con-
figured to press the rack when the rack moves so as to
maintain a predetermined spacing between the rack and
the pinion. The rack and the door can slide smoothly
along a curved path through the friction member by a
force of the motor.

[Fig. 6]
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Description
Technical Field

[0001] The present invention relates to an air condi-
tioner, and more particularly, to an air conditioner having
a door that can be smoothly moved by a friction member.

Background Art

[0002] In general, an air conditioner is an apparatus to
adjust temperature, humidity, air current, and distribution
to optimal conditions at which humans are suitable to be
active using a cooling cycle, while removing dust, etc.
from the air. Main components constituting the cooling
cycleinclude a compressor, a condenser, an evaporator,
an expansion valve, and a blow fan.

[0003] The air conditioner can be classified into a split
type air conditioner in which an indoor unitand an outdoor
unit are separated and installed, and a window type air
conditioner in which an indoor unit and an outdoor unit
are installed together in a single cabinet. The indoor unit
of the split type air conditionerincludes a heat exchanger
to heat-exchange air inhaled to the inside of the panel,
and a blow fan to inhale indoor air to the inside of the
panel and to again discharge the inhaled air to an indoor
space. The indoor unit includes various types, such as a
wall-mounted type, a stand type, etc.

[0004] In the wall-mounted type which is generally
fixed at and mounted on the wall, an outlet is exposed to
the outside. Lately, as interest in the designs of air con-
ditioners is rising, an air conditioner having a door to open
or close such an outlet is being developed in order to
hide the outlet or to match the outlet with peripheral parts.
In order to slidingly drive the door, a rack and a pinion
gear are generally used. However, since the door is driv-
en generally by linear motion or curvilinear motion (sim-
ilar to linear motion), the outer appearance of the air con-
ditioner looks large when the door opens.

[0005] Also, when the door moves curvilinearly
through the rack and the pinion gear, the door cannot
move smoothly due to a backlash between the rack and
the pinion.

Disclosure

Technical Problem

[0006] Anaspectofthe presentdisclosureisto provide
an air conditioner having a door curvilinearly and smooth-
ly moving to open or close an outlet.

[0007] Another aspect of the present disclosure is to
provide an air conditioner in which a friction member for
applying a friction force to a rack is installed in a case,
and the rack includes a groove for preventing plastic de-
formation.
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Technical Solution

[0008] Inaccordance with an aspect of the present dis-
closure, there is provided an air conditioner includes a
main body configured to form an outer appearance, an
outlet provided in a lower portion of the main body, and
configured to discharge air, a door disposed in a front
portion of the main body, and configured to open or close
the outlet, a driving device including a pinion configured
to berotatable, and a rack interlocked with the pinion and
configured to be movable together with the door, and a
friction member configured to press the rack when the
rack moves so as to maintain a predetermined spacing
between the rack and the pinion.

[0009] The driving device may include a case forming
the outer appearance and fixed in the inside of the main
body, wherein the pinion and the rack are located in the
case.

[0010] The friction member may be disposed in the
case, and protrudes toward the rack.

[0011] The friction member may be disposed between
the rack and the pinion so as to press the rack to maintain
the predetermined spacing between the rack and the pin-
ion.

[0012] Thefriction membermay include a pressing part
contacting the rack, and a support part to elastically sup-
port the pressing part.

[0013] The case may include an opening at one end
so that the rack is moveable to the outside through the
opening, and one end of the rack exposed through the
opening is connected to one end of the door.

[0014] The rack may include a saw-toothed unit inter-
locked with the pinion, and a rack rib provided in both
sides of the saw-toothed unit and contacting the friction
member.

[0015] The rack rib may include at least one groove in
order to prevent the rack from being deformed by the
friction member when the rack stops.

Advantageous Effects

[0016] The rack and the door can slide smoothly along
a curved path through the friction member by a force of
the motor.

[0017] Also, when the door does not operate, the rack
may be prevented from plastic deformation through the
groove formed therein.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

FIG. 1 shows an air conditioner according to an em-
bodiment of the present disclosure.

FIGS. 2 and 3 show the rear part of the air conditioner
according to an embodiment of the present disclo-
sure
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FIG. 4 is a side cross-sectional view of the air con-
ditioner according to an embodiment of the present
disclosure.

FIGS. 5 and 6 show the driving device of the air con-
ditioner according to an embodiment of the present
disclosure,

FIG. 7 shows a case of the driving device of the air
conditioner according to an embodiment of the
present disclosure.

FIG. 8 is a cross-sectional view of the driving unit of
the air conditioner according to an embodiment of
the present disclosure.

Best Mode

[0019] Hereinafter, embodiments of the present disclo-
sure will be described in detail with reference to the ac-
companying drawings.

[0020] FIG. 1 shows an air conditioner 1 according to
an embodiment of the present disclosure.

[0021] The air conditioner 1 may heat-exchange high-
temperature air with low-temperature refrigerants using
a cooling cycle composed of a compressor, a condenser,
an expansion valve, and an evaporator, and then supply
low-temperature air to an indoor space. Generally, the
compressor and the condenser may be installed in an
outdoor unit of the air conditioner 1, the expansion valve
may be installed in any one of the outdoor unit and an
indoor unit of the air conditioner 1, and the evaporator
may be installed in the indoor unit of the air conditioner 1.
[0022] The indoor unit may be one of various types,
such as a stand type standing on a floor to cool or heat
a relatively wide indoor space, and a wall-mounted type
mounted on a wall to cool or heat a relatively narrow
indoor space.

[0023] The air conditioner 1, which is a wall-mounted
type mounted on a wall, may include a main body having
an inlet 3 and an outlet 5. The main body may include a
rear panel fixed on the wall, a front panel 10 configured
to surround internal components such as aheatexchang-
er 16 (see FIG. 4), a lower panel 12, and a pair of side
panels 14.

[0024] Theinlet 3 may be disposed inthe upper portion
of the front panel 10. The inlet 3 may always open, or
may be opened by an operation of the air condition 1. In
the inlet 3, a filter device for removing foreign materials
from indoor air entering the inside of the air conditioner
1 may be installed.

[0025] The outlet 5 may be disposed in the lower por-
tion of the front panel 10. The outlet 5 may be a passage
through which air entered through the inlet 3 is dis-
charged to the outside of the air conditioner 1 via the heat
exchanger 16 (see FIG. 4). In the front portion of the
outlet 5, a blade 7 (see FIG. 2) may be installed to adjust
the direction of discharged air.
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[0026] As described above, the air conditioner 1 ac-
cording to the present disclosure may have a structure
in which both of the inlet 3 and the outlet 5 are installed
in the front panel 10. There may be no upper panel cor-
responding to the lower panel 12, and one side of the
front panel 10 may contact the wall so that the front panel
10 convexly protrudes against the wall. The front panel
10 may include a first panel part in which the inlet 3 is
located, and a second panel unit which is connected to
the lower portion of the first panel part and in which the
outlet 5 is located.

[0027] The first panel part and the second panel part
of the front panel 10 may have curved shapes, and the
front panel 10 may be most distant from the wall at the
portion at which the first panel part is connected to the
second panel part. One side of the first panel part may
contact the wall, and the other side of the first panel part
may be connected to the second panel part. One side of
the second panel part may be connected to the first panel
part, and the other side of the second panel part may be
connected to the lower panel 12. The second panel part
may be spaced from the wall such that the lower panel
12 can be positioned between the second panel part and
the wall.

[0028] At both lateral sides of the front panel 10 and
the lower panel 12, the pair of side panels 14 may be
respectively connected to the front panel 10 and the lower
panel 12, thereby forming the main body of the air con-
ditioner 1. The front panel 10 and the pair of side panels
14 may be integrated into one unit. On the first panel part
and the upper front portion of the second panel part, a
cover 20 may be attached. The cover 20 may be fabri-
cated by double injection molding to form the outer ap-
pearance of the air conditioner 1.

[0029] Inthe front portion of the second panel part, the
door 100 may be provided to open or close the outlet 5.
The door 100 may be connected to the lower portion of
the cover 20 to cover the outlet 5 of the second panel
part. In order for the air conditioner 1 to have a smooth
surface, the cover 20 and the door 100 may have the
same thickness. The door 100 may be fabricated by dou-
ble injection molding to be disposed on the front panel
10, thus forming the outer appearance of the air condi-
tioner 1.

[0030] When the air conditioner 1 does not operate,
the door 100 may cover the outlet 5 to extend to the cover
20, thus forming the front surface of the air conditioner
1. Since the door 100 completely covers the outlet 5, the
outlet 5 may be not exposed to the outside. Accordingly,
in the air conditioner 1 mounted on the wall, the front
surface formed by the cover 20 and the door 100 is ex-
posed to the outside.

[0031] When the air conditioner 1 operates, the door
100 may slide toward the lower panel 12 to expose the
outlet 5 to the outside. The door 100 may slide along a
curved movement orbit to expose the outlet 5. The curved
movement orbit may be curved with different curvatures
so that the outer appearance of the air conditioner 1 looks
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slim when the door 100 completely opens.

[0032] FIGS. 2 and 3 show the rear part of the air con-
ditioner 1 according to an embodiment of the present
disclosure, wherein FIG. 2 shows a case in which the
door 100 is closed, and FIG. 3 shows a case in which
the door 100 is opened. In FIG. 3, the lower panel 12 is
not shown in order to show the rear part of the door 100.
[0033] The main body of the air conditioner 1 may be
formed by integrating the front panel 10 including the
outlet 5 and the side panels 14 into one unit. The lower
panel 12 may be connected to the side panels 14 and
the front panel 10, and the cover 20 and the door 100
may be located on the front surface of the front panel 10.
In the outlet 5 formed in the front panel 10, the blade 7
may be disposed to change the direction of discharged
air, and an installation member for installing the blade 7
may be attached on the front part of the front panel 10.

[0034] Inorderforthe door100toslide, adrivingdevice
200 for supplying power may be provided in the inside
of the front panel 10. The driving devices 200 may be
disposed at both edges of the inside of the front panel
10, adjacent to the side panels 14.

[0035] Ateach of corners at which the side panels 14,
the front panel 10, and the lower panel 20 meet together,
an external opening 30 may be provided so that the mov-
ing driving device 200 can slide together with the door
100 through the external opening 30 to be exposed to
the outside. In order to form the external opening 30, both
sides of the lower panel 12 may be denttoward theinside.
[0036] Thedrivingdevice 200 may be coupled with one
end of the door 100 to slide together with the door 100.
The driving device 200 may move to the outside of the
air conditioner 1 through the external opening 30 so as
to cause the door 100 to slide. If the door 100 slides and
moves to the lower panel 12, the blade 7 may be exposed
to the outside. Purified air may be discharged to the in-
door space through the outlet 5, and the blade 7 may
rotate to change the direction of discharged air.

[0037] The door 100 may include side ribs 102 at its
both ends, wherein the side ribs 102 protrude to contact
the pair of side panels 14. The pair of side panels 14 may
include respectively side guides 104 formed concavely
along the movement orbit of the door 100 so that the door
100 can move stably. The side ribs 102 of the door 100
may include protrusions protruding toward the side pan-
els 14 so that the side ribs 102 can be inserted into the
side guides 104 of the side panels 14. The protrusions
may be inserted into the side guides 104 and slide to
preventthe door 100 from being separated by an external
force.

[0038] Inorderto preventthe center portion of the door
10 from drooping down due to its own weight when the
door 100 connected to the driving device 200 at the both
ends slides, the door 100 may include at least one droop-
ing prevention unit 107 on the inside surface. The droop-
ing prevention unit 107 may have a T-shaped cross sec-
tion, and extend on the inside surface of the door 100 in
a direction in which the door 100 slides.
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[0039] Inthe lower portion of the front panel 10, a guide
bar 105 may be disposed which the drooping prevention
unit 107 can be caught by and slide along. The guide bar
105 may be integrated with or separated from the instal-
lation member for installing the blade 7. The guide bar
105 may include at least one guide 106 by which the
drooping prevention unit 107 can be caught, the at least
one guide 106 corresponding to the drooping prevention
unit 107. The guide 106 may be disposed in the center
portion of the door 100, or two guides 106 may be pro-
vided, as shown in FIG. 3.

[0040] FIG. 4 is a side cross-sectional view of the air
conditioner 1 according to an embodiment of the present
disclosure.

[0041] In the inside of the air conditioner 1, the heat
exchanger 16 may be provided to exchange heat with air
entering from the indoor space to cool or heat the air.
The heat exchanger 16 may function as an evaporator
upon cooling, and as a condenser upon heating. A plu-
rality of heat exchangers 16 may be arranged inthe inside
of the air conditioner 1 in order to effectively exchange
heat with indoor air.

[0042] A crossflow fan 18 may be positioned in the in-
side of the air conditioner 1 together with the heat ex-
changer 16. The crossflow fan 18 may forcedly circulate
indoor air to discharge the indoor air to the indoor space
through the outlet 5. The crossflow fan 18 may include a
plurality of blades arranged in a radial direction, and the
plurality of blades may be connected to a driving motor
to rotate at high speed.

[0043] In the inside of the air conditioner 1, a filter for
removing dustincluded in inhaled air to purify the air, and
a drain tray for draining condensed water generated on
the surface of the heat exchanger 16 upon cooling may
be disposed.

[0044] If the air conditioner 1 operates, the crossflow
fan 18 may rotate at high speed by the driving motor, so
that indoor air enters the inside of the air conditioner 1
through the inlet 3, and the air passes through the heat
exchanger 16 to exchange heat. The air may be again
discharged to the indoor space through the outlet 5.
Through this process, the air conditioner 1 may circulate
air to cool or heat the indoor space.

[0045] The driving device 200 to move the door 100 to
open or close the outlet 5 may include a pinion 40 to
rotate, and a rack 45 interlocked with the pinion 40 to
move. The driving device 200 may include a case 32
configured to protectthe pinion 40 and the rack 45 located
therein. The case 32 may be fixed at both inside edges
of the front panel 10.

[0046] The rack 45 may be in the shape of a saw-
toothed, curved bar extending in the longitudinal direc-
tion. Accordingly, the rack 45 may move along a curved
path according to rotation of the pinion 40.

[0047] In order for the rack 45 located in the inside of
the case 32 to move and be exposed to the outside, the
case 32 may include an internal opening 33 at one end.
Hereinafter, for convenience of description, the internal
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opening 33 will be simply referred to as an "opening" 33.
One end of the rack 45 exposed through the opening 33
may be connected to one end of the door 100. That is,
one end of the rack 45 may be coupled with one end of
the door 100 with the lower portion of the front panel 100
in between.

[0048] If the air conditioner 1 operates, the pinion 40
may rotate, and the rack 45 interlocked with the pinion
40 may move. The rack 45 may pass through the opening
33 to escape from the case 32, and then pass through
the external opening 30 provided in the main body to be
exposed to the outside. The door 100 whose one end is
connected to the rack 45 may slide when the rack 45
moves, to thus move below the lower panel 12.

[0049] The rack 45 and the door 100 may be coupled
with each other at their one ends so that a space in which
the lower portion of the front panel 10 can be positioned
is formed between the rack 45 and the door 100. Accord-
ingly, the lower portion of the front panel 10 may be
formed in the shape of a flat plate in which neither an
opening nor a coupling member for installing the rack 45
exist. Also, since the rack 45 and the door 100 are cou-
pled with each other at their one sides, the curvature of
the door 100 may be different from that of the rack 45.
[0050] On both inside corners of the door 100, a pro-
trusion 47 protruding toward the inside of the air condi-
tioner 1 may be disposed. The protrusion 47 may include
arib 49 extending toward the opening 33 of the case 32.
The rack 45 may be coupled with the rib 49 in the longi-
tudinal direction of the rack 45, and one end of the rack
45 may be inserted into and coupled with the protrusion
47. A screw may be inserted in such a way to penetrate
the protrusion 47 and the end of the rack 45, thus fixing
the protrusion 47 and the end of the rack 45. For stable
coupling, the rack 45 may include a rack protrusion 48
protruding downward to be inserted into the door 100.
[0051] Since the door 100 and the rack 45 are coupled
with each other at their one ends, the door 100 may be
drooped at the other end not coupled with the rack 45
due to its own weight when the door 100 is completely
separated from the front panel 10 to open. Accordingly,
the rib 49 may be provided to be deeply inserted into the
inside of the rack 45, thereby strengthening coupling be-
tween the rack 45 and the door 100 while moving the
center of gravity toward the center area of the door 100,
which prevents the door 100 from being drooped.
[0052] The door 100 may be disposed in such a way
to slide adjacent to the lower panel 12 so that the volume
of the air conditioner 1 looks slim when the door 100
opens completely. For this, the curvature of the door 100
may be greater than that of the rack 45. The door 100
may have the same curvature as that of the front panel
10 to be rested on the front surface of the front panel 10.
[0053] As the rack 45 moves, the door 100 may slide
while changing its curvature gradually to the curvature
of the rack 45. That is, the door 100 may slide along a
movement orbit with a curvature changing from the cur-
vature of the front panel 10 to the curvature of the rack 45.
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[0054] FIG. 5 shows the driving device 200 of the air
conditioner 1 according to an embodiment of the present
disclosure, FIG. 6 shows the driving device 200 of the air
conditioner 1 according to an embodiment of the present
disclosure, and FIG. 7 shows a second case 32b of the
driving device 200 of the air conditioner 1 according to
an embodiment of the present disclosure. In FIGS, 5, 6,
and 7, one of the driving devices 200 disposed at both
inside edges of the front panel 10 is shown, for conven-
ience of description.

[0055] The driving device 100 may include a motor 35
for supplying power, the pinion 40 having a rotating axis
connected to the motor 35 to rotate, the rack 45 inter-
locked with the pinion 40 to move, and the case 32 sur-
rounding these. As described above, the rack 45 may be
coupled with the door 100 at one end to slide together
with the door 100.

[0056] The case 32 may include a first case 32a and
a second case 32b to form an internal space in which the
rack 45 and the pinion 40 can be positioned. The case
32 may have a shape curved in the longitudinal direction
in correspondence to the shape of the rack 45, and form
a space in which the pinion 40 can be positioned at one
side.

[0057] The first case 32a may be coupled with the sec-
ond case 32b through at least one coupling member 34,
36, 37, and 38. As shown in FIG. 5, the first case 32a
may be hook-joined with the second case 32b by the
coupling members 34 and 36 corresponding to each oth-
er, or the first case 32a may be inserted into the second
case 32b by the coupling members 37 and 38 corre-
sponding to each other.

[0058] The rack 45 may include a saw-toothed unit 43
configured to be interlocked with the pinion 40, and rack
ribs 44 provided in both sides of the saw-toothed unit 43.
According to rotation of the motor 35, the pinion 40 may
rotate, and the saw-toothed unit 43 interlocked with the
pinion 40 may move accordingly. The pinion 40 may be
configured as at least one gear to acquire a desired re-
duction gear ratio. In FIGS. 5 and 6, a first pinion 42
coupled with the motor 35, and a second pinion 41 con-
tacting the first pinion 42 and interlocked with the saw-
toothed unit 43 are shown.

[0059] In order for the rack 45 to be spaced by a pre-
determined distance from the pinion 40 when the motor
35 operates to move the rack 45, a friction member 50
may be provided. The friction member 50 may be dis-
posed in the case 32, as shown in FIGS. 6 and 7. The
friction member 50 may be disposed in at least one of
the first case 32a and the second case 32b.

[0060] AsshowninFIGS. 6 and 7, the friction member
50 may protrude toward the rack 45 from the second case
32b. The friction member 50 may be positioned between
the rack 45 and the pinion 40 to press the rack 45 to
maintain a spacing between the rack 45 and the pinion
40. The friction member 50 may include a pressing part
52 contacting the rack 45, and a support part 51 to elas-
tically support the pressing part 52.
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[0061] The friction member 50 may press the rack 45
while increasing afriction force with the rack 45 to thereby
prevent the rack 45 from moving by the force of gravity.
That is, the friction member 50 may press the rack 45 to
maintain a spacing between the rack 45 and the pinion
40, and increase a friction force to prevent the rack 45
from slidingly moving. Accordingly, the rack 45 and the
door 100 connected to the rack 45 can move smoothly
by the force of the motor 35.

[0062] The pressing part 52 may contact the rack rib
44 to press the moving rack rib 44. In order to prevent
the rack rib 44 from being deformed by the pressing part
52 when the rack 45 stops, the rack rib 44 may include
at least one groove 46. As shown in FIG. 6, the rack rib
44 may include two grooves 46 at areas at which the
pressing part 52 is located when the door 100 completely
closes and opens.

[0063] Asshownin FIG. 7, in the inside surface of the
second case 32b, a guide 38 may be concavely formed
along the movement path of the rack 45 so that the rack
45 can move stably. The guide 38 may extend from one
end of the case 32b to the other end along the movement
path of the rack 45, but in this case, contact friction be-
tween the rack 45 and the guide 38 may increase.
[0064] As the contact friction between the rack 45 and
the guide 38 increases, more torque may be required to
move the rack 45. Accordingly, in order to reduce such
contact friction, the guide 38 may be formed in a smallest
area as long as the rack 45 can move stably along the
movement path. The guide 38 may be formed in both the
first case 32a and the second case 32b.

[0065] FIG. 8 is a cross-sectional view of the driving
unit 200 of the air conditioner 1 according to an embod-
iment of the present disclosure.

[0066] Although the guide 38 is formed in the smallest
area, contact friction may still exist since a contact sur-
face between the rack 45 and the guide 38 is wide. The
rack rib 44 may be inserted into a contact surface posi-
tioned in the inner surface of the guide 38 and slidingly
move.

[0067] The contactsurface 33 may surround the upper
and lower portions of the rack rib 44 so that the rack rib
44 cannot escape from the guide 38. However, the con-
tact surface 33 contacting the rack rib 44 while surround-
ing the upper and lower portions of the rack rib 44 may
increase contact friction.

[0068] Accordingly, the rackrib 44 may be inserted into
the contact surface 33 with a gap in between, in order to
reduce contact friction with the contact surface 33. That
is, the rack rib 44 may be formed with a steeper slope
than the contact surface 33 so that the rack rib 44 can
be in line contact with the contact surface 33, not in sur-
face contact with the contact surface 33. An empty space
may be formed between the rack rib 44 and the contact
surface 33 to thereby reduce contact friction.

[0069] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spirit or
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scope of the inventions. Thus, it is intended that the
presentinvention covers the modifications and variations
of this invention provided they come within the scope of
the appended claims and their equivalents.

Claims
1. An air conditioner comprising:

a main body configured to form an outer appear-
ance;

an outlet provided in a lower portion of the main
body, and configured to discharge air;

a door disposed in a front portion of the main
body, and configured to open or close the outlet;
a driving device including a pinion configured to
be rotatable, and a rack interlocked with the pin-
ion and configured to be movable together with
the door; and

a friction member configured to press the rack
when the rack moves so as to maintain a pre-
determined spacing between the rack and the
pinion.

2. Theair conditioner according to claim 1, wherein the
driving device comprises a case forming the outer
appearance and fixed in the inside of the main body,
wherein the pinion and the rack are located in the
case.

3. The air conditioner according to claim 2, wherein the
friction member is disposed in the case, and pro-
trudes toward the rack.

4. The air conditioner according to claim 3, wherein the
friction member is disposed between the rack and
the pinion so as to press the rack to maintain the
predetermined spacing between the rack and the
pinion.

5. The air conditioner according to claim 3, wherein the
friction member comprises a pressing part contact-
ing the rack, and a support part to elastically support
the pressing part.

6. The air conditioner according to claim 2, wherein the
case comprises an opening at one end so that the
rack is moveable to the outside through the opening,
and
one end of the rack exposed through the opening is
connected to one end of the door.

7. The air conditioner according to claim 1, wherein the
rack comprises a saw-toothed unit interlocked with
the pinion, and a rack rib provided in both sides of
the saw-toothed unit and contacting the friction mem-
ber.
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The air conditioner according to claim 7, wherein the
rack rib comprises at least one groove in order to
prevent the rack from being deformed by the friction
member when the rack stops.
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[Fig. 1]
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[Fig. 3]
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[Fig. 5]
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