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(54) Indoor unit of air conditioner

(57) The present invention relates to an indoor unit
of an air conditioner for minimizing a resistance to air
being discharged, and preventing electric cable from be-
ing exposed. For this, the indoor unit of an air conditioner
includes a cabinet (10), and an outlet unit (40) mounted
to the cabinet for guiding air being discharged from an
inside, wherein the outlet unit (40) includes a body (42)
mounted to the cabinet, the body having an air outlet
(41), a vane (44) mounted to the body (42) for opening/
closingthe airoutlet (41), and a safety net (46) detachably
mounted to the air outlet of the body (42).
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Description
Technical Field

[0001] The present invention relates to an indoor unit
of an air conditioner, and more particularly, to an indoor
unit of an air conditioner, in which a safety net at an outlet
is formed of metal wire, and electric cables are laid on a
groove in an outlet unit isolated from a space air is to be
blown thereto.

Background Art

[0002] Ingeneral, the air conditioner, servingas aroom
heater, aroom cooler, or an air purifier for cooling/heating
a room, or purifying room air, provides human being a
better room environment. Recently, an air conditioner
has been developed, which is provided with a turbo-fan
to minimize a thickness of a cabinet thereof to permit the
air conditioner to be mounted on a wall of the room like
a picture frame.

[0003] FIG. 17 illustrates an exploded perspective
view of a related art air conditioner.

[0004] Referring to FIG. 17, the related art air condi-
tioner is provided with a thin rectangular cabinet 1 with
anopened front, afan 2inthe cabinet 1, a heatexchanger
3 in front of the fan 2, a front panel 4 with an air inlet 4a
in front of the heat exchanger 3, an orifice 5 which is an
air outlet between the cabinet 1 and the front panel 4,
and a front grill 6 rotatably mounted in front of the front
panel 4, for opening/closing the air inlet 4a.

[0005] The fan 2 is provided with a turbo fan 2a and a
motor 2b for rotating the turbo fan 2a, not only for mini-
mizing thickness of the cabinet 1, but also for discharging
air drawn through the air inlet 4a in a circumferential di-
rection.

[0006] The orifice 5, between the heat exchanger 3
and the fan 2, guides the air from the air inlet 4a to the
fan 2.

[0007] In the meantime, mounted between the front
panel 4 and the orifice 5, there is a filter 7 for filtering air
from the air inlet 4a, and mounted above the orifice 5,
there is a control box 8 which is a control unit.

[0008] Mounted on the cabinet 1, there are outlet units
9 for guiding a direction of air blow at the time of air dis-
charge from an inside of the cabinet 1.

[0009] The outlet unit 9 has an air outlet on an inner
side with a plurality of grills 9a for guiding an air blow
direction, and a motor (not shown) for operating vanes 9b.
[0010] However, the related art indoor unit of an air
conditioner has the following problems in actual applica-
tion.

[0011] First, the plurality of grills 9a at the outlet unit 9
reduces a flow speed of air being discharged.

[0012] Second, the electric cable connected to a motor
mounted to the outlet unit 9, which is exposed to an inside
ofthe cabinet 1, impedes service in assembly and mount-
ing of the indoor unit.
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Disclosure of Invention

[0013] It would be desirable to provide an indoor unit
of an air conditioner having wires laid on the outlet unit
such that air speed reduction of air being discharged be-
comes the minimum.

[0014] It would also be desirable to provide an indoor
unit of an air conditioner having a mesh type wire detach-
ably laid on the outlet unit.

[0015] Additionally, it would also be desirable to pro-
vide an indoor unit of an air conditioner having a stopper
for preventing vanes from being opened excessively.
[0016] It would also be desirable to provide an indoor
unit of an air conditioner having an electric cable placing
space in the outlet unit for placing the electric cable there-
in.

[0017] Accordingly, the invention provides an indoor
unit of an air conditioner that includes a cabinet, and an
outlet unit mounted to the cabinet for guiding air being
discharged from an inside, wherein the outlet unit in-
cludes a body mounted to the cabinet, the body having
an air outlet, a vane mounted to the body for opening/
closing the air outlet, and a safety net detachably mount-
ed to the air outlet of the body.

[0018] Preferably, the safety net is forcibly placed in
the body, formed of steel, and constructed of rods
crossed with one another.

[0019] The body has holes and ends of the rods are
placed in the holes in the body respectively, and the body
includes a stopper projected toward an inside of the air
outlet for limiting movement of the vane.

[0020] In another aspect of the present invention, an
indoor unit of an air conditioner includes a cabinet, and
an outlet unit mounted to the cabinet for guiding air being
discharged from an inside, wherein the outlet unit in-
cludes a body mounted to the cabinet, the body having
an air outlet, a vane mounted to the body for opening/
closing the air outlet, and a stopper projected from the
body toward an inside of the air outlet for limiting move-
ment of the vane.

[0021] The stopper has a rib shape, the body is pro-
vided with a safety net detachably mounted to the air
outlet, and the safety net is positioned on an inner side
of the stopper.

[0022] The body includes arib in the middle of a length
of the body connected to upper/lower walls thereof, and
the rib is projected to an inner side of the air outlet for
limiting movement of the vane.

[0023] The vane has an inner edge which is moved
toward an inner side of the body to open the air outlet.
[0024] In another aspect of the present invention, an
indoor unit of an air conditioner includes a cabinet, and
an outlet unit mounted to the cabinet for guiding air being
discharged from an inside, wherein the outlet unit in-
cludes a body mounted to the cabinet, the body having
an air outlet, and an electric cable placing space in the
body.

[0025] Theindoor unitfurtherincludes a vane mounted
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to the body for opening/closing the air outlet, and the
electric cable placing space is positioned between the
cabinet and the body for isolating the electric cable plac-
ing space from an air flowing space.

[0026] The electric cable placing space is a groove in
the body, forcibly inserted in the groove, or secured to
the groove held by the groove.

[0027] The body has a rib extended in the groove for
preventing the electric cable from falling off the groove,
and the rib has an end in contact with the cabinet for
closing the electric cable placing space.

[0028] The indoor unit has outfit, and the outlet unit
includes a vane mounted to the body for opening/closing
the air outlet, and driving means for driving the vane,
wherein the electric cable placing space has a cable
placed therein for connecting the ouftfit to the driving
means.

[0029] The indoor unit of an air conditioner of the
present invention minimizes a resistance to the air being
discharged owing to a safety net of metal rods on an air
outlet, and prevents foreign matters or a user’s hand from
entering into the cabinet owing to the safety net, the elec-
tric cable from being in contact with flowing air during
operation of the indoor unit to reduce a flow resistance
of air.

Brief Description of Drawings

[0030] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention,
illustrate embodiments of the invention and together with
the description serve to explain the principle of the inven-
tion.
[0031] In the drawings:

FIG. 1 illustrates an exploded perspective view of an
indoor unit of an air conditioner in accordance with
a preferred embodiment of the present invention.
FIG. 2 illustrates an exploded perspective view of an
inside of an indoor unit of an air conditioner in ac-
cordance with a preferred embodiment of the present
invention.

FIG. 3 illustrates an exploded perspective view of a
picture frame panel of an indoor unit in accordance
with a preferred embodiment of the present inven-
tion.

FIG. 4 illustrates an exploded perspective view of a
deco-frame of a picture frame panel of the present
invention.

FIG. 5 illustrates sections showing the steps of a
process for assembling a picture frame panel in ac-
cordance with a preferred embodiment of the present
invention.

FIG. 6 illustrates a perspective view of a deco-frame
with fastening portions in accordance with a pre-
ferred embodiment of the present invention.

FIG. 7 illustrates a front view of a front panel in ac-
cordance with a preferred embodiment of the present
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invention.

FIG. 8 illustrates a front view of a front panel in ac-
cordance with a preferred embodiment of the present
invention, having a service cover removed there-
from.

FIG. 9 illustrates an exploded perspective view of a
cabinet and a front panel in accordance with a pre-
ferred embodiment of the present invention.

FIG. 10 illustrates a perspective view a cabinet and
a front panel assembled together in accordance with
a preferred embodiment of the present invention.
FIG. 11 illustrates a perspective view of a service
cover and a drain pan in accordance with a preferred
embodiment of the present invention.

FIG. 12 illustrates a perspective view of an exterior
of an outlet unit in accordance with a preferred em-
bodiment of the present invention.

FIG. 13 illustrates a perspective view of an inside of
an outlet unit in accordance with a preferred embod-
iment of the present invention.

FIG. 14 illustrates a perspective view showing an
electric cable placing portion of an outlet unit in ac-
cordance with a preferred embodiment of the present
invention.

FIG. 15 illustrates a side view of an outlet unit in
accordance with a preferred embodiment of the
present invention.

FIG. 16 illustrates an operation diagram showing an
operation process of an outlet unitin accordance with
a preferred embodiment of the present invention.
FIG. 17 illustrates an exploded perspective view of
a related art air conditioner.

Detailed Description

[0032] Reference willnow be made in detail to the pre-
ferred embodiments of the present invention, examples
of which are illustrated in the accompanying drawings.
Wherever possible, the same reference numbers will be
used throughout the drawings to refer to the same or like
parts.

[0033] An indoor unit of an air conditioner in accord-
ance with a preferred embodiment of the present inven-
tion will be described.

[0034] FIGS. 1 and 2 illustrate exploded perspective
views each showing an indoor unit of an air conditioner
in accordance with a preferred embodiment of the
presentinvention, FIG. 3illustrates an exploded perspec-
tive view of a picture frame panel in accordance with a
preferred embodiment of the present invention, FIG. 4
illustrates an exploded perspective view of a deco-frame
of a picture frame panel of the present invention, FIG. 5
illustrates sections showing the steps of a process for
assembling a picture frame panel in accordance with a
preferred embodiment of the present invention, and FIG.
6 illustrates a perspective view of a deco-frame with fas-
tening portions in accordance with a preferred embodi-
ment of the present invention.
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[0035] Referring to FIGS. 1 or 2, the air conditioner in
accordance with a preferred embodiment of the present
invention includes a cabinet 10 forming an exterior of the
indoor unit, a front panel 20 mounted to a front of the
cabinet 10, and a picture frame panel 30 mounted on the
front panel 20 spaced from the front panel 20.

[0036] The front panel 20 has a central airinlet 15, and
is fastened to the cabinet 10.

[0037] The cabinet 10 has at least one air outlet 16 for
discharge of air.
[0038] The picture frame panel 30 is mounted in front

of the front panel 20, spaced a predetermined distance
from the front panel 20 to form a gap through which air
moves toward the air inlet 15.

[0039] Inthe meantime, the indoor unitincludes a base
12 to be mounted on a wall of a room, a fan 14 on the
base 12 for drawing/discharging room air, and an orifice
13 for guiding air from the air inlet 15 to the fan 14.
[0040] The fan 14 between the base 12 and the orifice
13 guides the air from the air inlet 15 to the air outlet 16
entirely.

[0041] Particularly, the fan 14 is a centrifugal fan for
discharging air from the orifice 13 in a circumferential
direction.

[0042] On opposite sides of the fan 14, i.e., in opposite
sides of the base 12, there are the air outlets 16 for guid-
ing air from the fan 14 to an outside of the cabinet 10.
Each of the air outlets 16 has an outlet unit 40 mounted
thereon for opening/closing the air outlet 16.

[0043] The air outlet 16 on an underside of the base
12 also has the outlet unit 40 mounted thereon for guiding
outlet air into the room opened/closed by the control unit
of the indoor unit.

[0044] The base 12is fixedly secured to the wall of the
room with a bracket on a back side.

[0045] Mounted over the fan 14, i.e., at an upper por-
tion of the base 12, there is an air guide 18 for guiding
the air from the fan 14 to the air outlets 16 on both sides
of the base 12.

[0046] In the meantime, mounted over the orifice 13,
there is an outfit unit 150 of the control unit of the air
conditioner.

[0047] Infrontofthe orifice 13, there is a heat exchang-
er 50 for making heat exchange with room air for cooling/
heating the room air, and under the heat exchanger 50,
there is a drain pan 100 for holding and draining con-
densed water formed at the heat exchanger 50.

[0048] The heat exchanger 50 is secured to the front
panel 20 or the orifice 13, and has a connection pipe 52
at one side for connection to a refrigerant pipe line (not
shown) lead from an outside of the indoor unit.

[0049] Particularly, the heat exchanger 50 has a plas-
ma filter 160 on a front.

[0050] Thefrontpanel 20infront of the heat exchanger
50 is fastened to the base 12. The fastening of the front
panel 20 to the base 12 forms the air outlet 16 on which
the outlet unit 40 is mounted.

[0051] The cabinet 10 has pipe covers 11 mounted on
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corners to form a portion of an exterior of the indoor unit
as the pipe covers 11 are mounted to corners of the base
12.

[0052] The pipe covers 11 are mounted to a plurality
of corners of the four corners of the cabinet 10, through
which the external refrigerant pipe line is lead into the
cabinet 10.

[0053] In the meantime, referring to FIGS. 2 to 6, the
picture frame panel 30 includes a picture frame base 32,
and a picture frame assembly rotatably hinged on the
picture frame base 32.

[0054] The picture frame assembly includes a deco-
frame 34 hinged on the picture frame base 32, a trans-
parent plate 35 placed in the deco-frame 34, a deco 36
for surrounding and holding the deco-frame 34 and the
transparent plate 35 at a time, and a display window 38
in the deco-frame 34.

[0055] The transparent plate 35 is formed of transpar-
entacryl, or glass, and positioned on a front of the picture
frame base 32 for exposing a picture or a photograph
attached to the picture frame base 32.

[0056] The deco-frame 34 is mounted on a periphery
of the transparent plate 35 for securing the transparent
plate 35.

[0057] Referring to FIG. 4 or 6, the deco-frame 34 in-
cludes four members 34a, 34b, 34c, and 34d for making
close contact to four sides of the transparent plate 35,
each of which are assembled together before mounting.
[0058] Accordingly, one member 34a of the deco-
frame 34 has a hole 34a’ and the other member 34b to
be coupled thereto has a boss 34b’ to be placed in the
hole 34a’. A fastening member (not shown) is fastened
to the boss 34b’ after the deco 36 is assembled, to put
the deco-frame 34 close to the deco 36.

[0059] Together with this, the members 34a, and 34b
of the deco-frame 34 have outer edges 33 bent forward
for surrounding an edge of the transparent plate 35.
[0060] On an upper side of a back side of the deco-
frame 34, there are projections 31 toward the picture
frame base 32, each with a hinge hole 31a for hinge con-
nection to the picture frame base 32.

[0061] The hinge hole 31a is extended in a lateral di-
rection at an upper side of the deco-frame 34 so that the
picture frame assembly can turn around a top edge.
[0062] The projection 31 connects the picture frame
base 32 to the picture frame assembly with a hinge as
the projection is placed in a slot (not shown) in the picture
frame base 32 and a pin (not shown) is passed through
the slot and the projection 31.

[0063] On a lower side of the deco-frame 34, there is
the display window 38 connected to the outfit unit 150
for displaying a signal.

[0064] The display window 38 between a lower side
member and a right side member 34b of the deco-frame
34 ismounted at a lower side of aright side of the drawing,
and the lower member 36c¢ of the deco 36 has a hole 36¢’
for exposing the display window 38.

[0065] Thoughthe embodimentshows the display win-
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dow 38 as a device for turning on an LED or the like,
different from this, the display window 38 may be a flat
display unit, such as an LCD.

[0066] The display window 38 displays an operation
state of the indoor unit, or an environment of the room,
or the like.

[0067] In the meantime, the deco 36, for surrounding
and holding edges both of the deco-frame 34 and the
transparent plate 35 at a time, has a 'c’ section with one
opened side facing the transparent window.

[0068] The deco 36 has four members 36a, 36b, 36¢c,
and 36d for surrounding four edges of the transparent
plate 35 at a time.

[0069] In grooves 37 in the members 36a, 36b, 36¢c,
and 36d, the deco-frame 34 and the transparent plate 35
are placed.

[0070] Particularly, a front side blade 37a of the deco
36 is made to be in close contact with the transparent
plate 35, and a rear side blade 37b of the deco 36 is
made to be in close contact with the deco-frame 34.
[0071] Therearside blade 37b of the deco 36 is formed
long enough to cover the hole 34a’/boss 34b’ portions to
which the members 36a and 36b of the deco-frame 34
are engaged.

[0072] The rear side blade 37b of the deco 36 has a
hole 37c for placing a fastening member 39 therein, and
the fastening member 39 placed through the hole 37¢ of
the deco 36 is placed in the boss 34b’ of the deco-frame
34 after the fastening member 39 is placed through the
hole 37c. As an inserted depth of the fastening member
39 becomes the deeper, the fastening member 39 press-
es the deco-frame 34 onto the transparent plate 35.
[0073] Thehole 37cinthe deco 36 has a thread formed
thereon for fastening with the fastening member 39, and
an end of the fastening member 39 pushes the deco-
frame 34 toward the transparent plate 35.

[0074] The front side blade 37a of the deco 36 is long
enough to make the deco-frame 34 invisible through the
transparent plate 35, the hole 36¢’ in the deco 36 matches
with the display window 38.

[0075] Assembly of the picture frame panel 30 of the
presentinvention is efficient because the fastening mem-
ber 39 presses the deco-frame 34 onto the transparent
plate 35 at the time the fastening member 39 is fastened,
and fastening of the deco 36 and the deco-plate 34 is
made at a time.

[0076] FIG. 7 illustrates a front view of a front panel in
accordance with a preferred embodiment of the present
invention, FIG. 8 illustrates a front view of a front panel
in accordance with a preferred embodiment of the
presentinvention, having a service cover removed there-
from, FIG. 9 illustrates an exploded perspective view of
acabinetand afront panel in accordance with a preferred
embodiment of the present invention, and FIG. 10 illus-
trates a perspective view a cabinet and a front panel as-
sembled together in accordance with a preferred embod-
iment of the present invention.

[0077] Referring to FIGS. 7 to 10, the front panel 20
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includes the air inlet 15 at a center, and a service cover
24 under the air inlet 15 for covering a portion of an inside
of the cabinet 10. The service cover 24 is a portion of an
exterior of the front panel 20.

[0078] The service cover 24 is detachably mounted on
the front panel 20 with a hook 27a and a hole 17a. The
service cover 24 and the drain pan 100 are fastened to-
gether and is fastened to the front panel 20 with a bolt
(not shown) or a screw (not shown).

[0079] Particularly, the service cover 24 is fastened to
the front panel 20, such that one end 24a thereof is po-
sitioned in front of a lower connection pipe 52 of the heat
exchanger for covering the connection pipe 52, and the
other end covers a terminal box 155 for supplying power
to the outfit unit 150.

[0080] The terminal box 155 is separate from the outfit
unit 150, and connected with cable for supplying power.
[0081] Particularly, the terminal box 155, covered with
the service cover 14, can be repaired only after removing
the service cover 24 instead of removing the front panel
20 entirely, in a case repair of the terminal box 155 is
required.

[0082] Moreover, atthe time of installation of the indoor
unit, after removing, not the front panel 20 entirely, but
only the service cover, the refrigerant pipeline is connect-
ed to the heat exchanger, and the cable is connected to
the terminal box 155, thereby simplifying the installation
of the indoor unit.

[0083] Referring to FIG. 9 or 10, the cover portion 27
of the front panel 20 is bent backward to cover a front
side edge of the cabinet 10.

[0084] The cabinet 10 has arim 17 ata front side edge
covered with the front panel 20, such that the rim 17 is
inserted in the cover portion 17.

[0085] Particularly, in the embodiment, the hook 27a
on an inside surface of the cover portion 27 of the front
panel 20 and the hole 17a on the rim 17 of the cabinet
10 are engaged at the time the front panel 20 is mounted
on the cabinet 10, such that the front panel 20 covers the
rim 17 of the cabinet 10.

[0086] Thus, the front side edge of the cabinet 10 is
covered with, and secured to the cover portion 27 which
is a rear side edge of the front panel 20, such that a line
of coupling of the cabinet 10 and the front panel 20 are
not shown on the exterior of the indoor unit.

[0087] Thatis, the cover portion 27 is mounted to cover
the rim 17 entirely, notto expose the rim 17, butto expose
the cover portion 27 on the exterior of the indoor unit.
[0088] Accordingly, since the coupling line of the cab-
inet 10 and the front panel 20 is not exposed, the indoor
unit has a simple exterior, to prevent the coupling line
from becoming dirt with dust or impurity.

[0089] Moreover, since the front panel 20 covers an
outside of the cabinet 10, the indoor unit of the present
invention has a flatness improved at the coupling portion
of the front panel 20 and the cabinet 10.

[0090] That is, if the coupling line is exposed to the
exterior, the exterior appears elegant only when abutting
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surfaces of the front panel 20 and the cabinet 10 are
continuous, if not, the flatness of the exterior appears
poor. However, in the present invention, since the front
panel 20 covers an outside of the cabinet 10, the flatness
or a coupling state of the coupling line is not required to
take into account, which increases freedoms of design.
[0091] In the meantime, referring to FIG. 1 or 2, the
front panel 20 has a front grill 21 (see FIG. 1) on the front
thereof, and the air inlet 15 has a filter 60 mounted ther-
eon for filtering air flowing toward the orifice 13.

[0092] Thefrontgrill21is extended from the front panel
20 toward a center side of the air inlet 15 limited to a
portion of a circumference of the air inlet 15.

[0093] The front grill 21 is projected forward from the
front panel 20 toward the picture frame panel 30.
[0094] The filter 60 is detachably mounted on the front
panel 20. In this instance, the filter 60 has a lower edge
inserted in a slot 25 in the front panel 20, and an upper
edge inserted in a holding slot 23.

[0095] The filter 60 is projected forward by a predeter-
mined distance in conformity with the front grill 21 pro-
jected toward the picture frame panel 30. In the embod-
iment, the filter 60 has a circumference of the filter 60
attached to a circumference of the air inlet 15, and a
central portion only bulged forward.

[0096] The central bulge of the filter 60 suppresses the
filter 60 from being in contact with the heat exchanger 50
in a back side of the filter 60, and provides the filter 60
with a greater area compared to a planar filter.

[0097] FIG. 11 illustrates a perspective view of a serv-
ice cover and a drain pan in accordance with a preferred
embodiment of the present invention.

[0098] ReferringtoFIG. 11, the service cover 24 of the
present invention covers a lower outside circumference
of the cabinet 10 fastened, and secured to the drain pan
100.

[0099] The service cover 24 has hooks 24c each pro-
jected from the back side toward the drain pan 100, and
the drain pan 100 has slots 100c for placing the hooks
24c therein respectively. Moreover, the service cover 24
is fastened to the drain pan 100 with fastening members
109 through fastening holes 24d in the service cover 24
and bosses 103 on the drain pan 100.

[0100] The drain pan 100 includes a housing 102, ribs
104 in the housing 102, and a drain pipe 106 for draining
condensed water from the housing 102 to an outside of
the indoor unit.

[0101] The housing 102 is a hexahedral box with an
openedtop. The heatexchanger 50 (see FIG. 1) is seated
in the housing 102.

[0102] Particularly, the housing 102 has a top edge of
a front wall 102a higher than a top edge of a rear wall
102b for reducing resistance of air passing through the
heat exchanger 50.

[0103] The ribs 104 in the housing 102 are vertical to
support a bottom of the heat exchanger 50.

[0104] Therib 104 is a thin plate extended in a lateral
direction for lateral contact with the bottom of the heat
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exchanger 50 which is mounted in the lateral direction.

[0105] Particularly, the ribs 104 are formed to guide
the condensed water toward the drain pipe 106.

[0106] The plurality of ribs 104 are arranged in a zigzag
form for smooth movement of the condensed water from
the housing 102 to the drain pipe 106 at a side of the
service housing 102.

[0107] Therib 104 has a height lower than the top edg-
es of the front wall 102a or the rear wall 102b of the
housing 102, so that the front wall 102a or the rear wall
102b supports the front of rear of the heat exchanger 50.
[0108] The drain pipe 106 passes through the housing
102, and has an end on an outside of the housing 102
with a condensed water hose (not shown) connected
thereto for guiding the condensed water from the housing
102 to an outside of the room.

[0109] FIG. 12 illustrates a perspective view of an ex-
terior of an outlet unit in accordance with a preferred em-
bodiment of the present invention, FIG. 13 illustrates a
perspective view of an inside of an outlet unit in accord-
ance with a preferred embodiment of the present inven-
tion, FIG. 14 illustrates a perspective view showing an
electric cable placing portion of an outlet unit in accord-
ance with a preferred embodiment of the present inven-
tion, FIG. 15 illustrates a side view of an outlet unit in
accordance with a preferred embodiment of the present
invention, and FIG. 16 illustrates an operation diagram
showing an operation process of an outlet unit in accord-
ance with a preferred embodiment of the present inven-
tion.

[0110] Referringto FIG. 1 or 2 and 12 to 16, the outlet
unit 40 includes a body 42 mounted on the air outlet 16
in the base 12, a vane 44 on the body 42 for opening/
closing an air outlet 41, a motor 45 for driving the vane
44, and a safety net 46 on the air outlet 41 of the body 42.
[0111] The body 42 is mounted at the air outlet 16 of
the base 12, and put close to the rib 12b and fastened.

[0112] Accordingly, the body 42 of the outlet unit 40 is
mounted to the air outlet 16 of the base 12, and the body
42 has an air outlet 41 therein so as to be in communi-
cation with the inside of the cabinet 10.

[0113] Along with this, the body 42 is mounted to the
vane 44 for opening/closing the air outlet 41, and the
vane 44 is rotatably hinged on the body 42.

[0114] Accordingly, the vane 44 has hinges 44a at op-
posite ends each placed through a hinge hole 42a in the
body 42 from an inside of the body 42, such that the vane
44 is rotatable around the hinges 44a in the hinge holes
42a.

[0115] The hinge 44a of the vane 44 is rotatably posi-
tioned on an inside of the body 42 so that the air outlet
41 of the body 42 is opened as an inner edge 44c of the
vane 44 moves into the body 42.

[0116] Moreover, mounted on an inside of the body 42
having the air outlet 41 formed therein, there is a stopper
47 for preventing the vane 44 from rotating greater than
a predetermined angle, by holding the inner edge 44c of
the vane 44.



11 EP 1 816 404 A2 12

[0117] The stopper 47 has a rib shape.

[0118] In the meantime, on an inside of the body 42,
there is a rib 43 in the middle of a length of the body 42
connected to an upper/and a lower walls for increasing
rigidity of the body 42. The rib 43 also serves as a stopper
47.

[0119] The motor 45 is at one side of the body 42 con-
nected to the vane 44 for rotating the vane 44.

[0120] The motor 45 is fixedly secured to a side of the
body 42, and the vane 44 rotates as the hinge 44a con-
nected to a motor shaft rotates.

[0121] In the meantime, mounted on the inside of the
body 42, there is a safety net 46, for preventing a user’s
hand or foreign matters from entering therein.

[0122] The safety net46is constructed of metal or plas-
tic rods 46a and 46b crossed with one another, with ends
thereof placed in holes 42c in the body 42, respectively.
[0123] Preferably, the safety net 46 is formed of steel,
and more preferably, the rods 46a and 46b are thin and
arranged with large spaces between the rods 46a and
46b for minimizing a resistance to the air being dis-
charged.

[0124] Along with this, the safety net 46 is positioned
on an inner side of the stopper 47 for preventing interfer-
ence with the vane 44.

[0125] In the meantime, referring to FIGS. 12 to 15,
the outlet unit 40 has an electric cable placing space for
placing an electric cable 49 therein, which is a groove
40a in a bottom of the body 42.

[0126] The electric cable 49 is placed between the
body of the outlet unit 40 and the base 12 (see FIG. 15)
such that the electric cable 49 is not exposed to the inside
of the cabinet 10 where the air flows, and the electric
cable 49 is placed in the groove 40a in the body 42.
[0127] The groove 40a is extended along a length of
the body 42, and the electric cable 49 is placed in the
groove 40a held thereby. The body 42 has rib 48 for pre-
venting the electric cable 49 from falling off the groove
40a.

[0128] Particularly, therib48is extended from the body
to a lower side of the body 42, and an end 48a of the rib
48 is in contact with the base 12, such that the contact
between the rib 48 and the base 12 covers the electric
cable in a state the electric cable is held in the body 42.
[0129] Preferably, the groove 40a in the body 42 has
a sectional area smaller than a thickness of the electric
cable 49 for firm placement of the electric cable 49 in the
groove 40a.

[0130] The electric cable 49 has connectors 49a and
49b at both ends, which are connected to the motor 45
and the outfit unit 150 (see FIG. 1), respectively.

[0131] Aprocessforassemblingthe picture frame pan-
el in accordance with the present invention will be de-
scribed in more detail with reference to FIGS. 1 to 6.
[0132] Members 34a, and 34b of the deco-frame 34
are assembled together.

[0133] Then, the transparent plate 35 is seated on the
outer edge 33 of the deco-frame 34 which is bent forward
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to assemble the transparent plate 35 and the deco-frame
34.

[0134] The members 36a, 36b, 36¢c, and 36d of the
deco 36 are inserted on four edges of the transparent
plate 35 and the deco-frame 34 assemble thus respec-
tively, such that the members 36a, 36b, 36¢, and 36d of
the deco 36 hold the transparent plate 35 and the deco-
frame 34 at a time.

[0135] A fastening member 39 is fastened to the hole
37cin the rear of the deco 36, and the fastening member
39 is passed through the deco 36, and inserted in the
boss 34b’ on the deco-frame 34, to press the deco-frame
34 onto the transparent plate 35.

[0136] Particularly, the transparent plate 35 supported
on the front blade 37a of the deco 36 is secured to the
deco 36 by the fastening of the fastening member 39.
[0137] Along with this, the transparent plate 35 se-
cured by the pressing of the deco-frame 34 wherein,
since the transparent plate 35 is pressed uniformly over
a contact area with the deco-frame, the fastening force
is uniform, and since applied force through the fastening
member 39 is not concentrated, deformation or breakage
of the transparent plate 35 is prevented.

[0138] Moreover, the picture frame panel 30 has an
advantage in that the deco-frame 34/the transparent
plate 35/the deco 36 are secured at a time.

[0139] A process for mounting the front panel in ac-
cordance with a preferred embodiment of the present
invention will be described in more detail with reference
to FIGS. 1,and 7 to 11.

[0140] After mounting the fan 14 and the air guides 18
on the cabinet 10, the orifice 13 is mounted fit to the fan
14.

[0141] The ouftfit unit 150 is mounted over the orifice
13, the heat exchanger 50 is seated on the drain pan
100, the drain pan 100 is fastened to the cabinet 10, and
the heat exchanger 50 is secured to a center of the orifice
13.

[0142] Then, the outlet units 40 are mounted to the air
outlets 16 in the cabinet 10 respectively, and the front
panel 20 is mounted on the cabinet 10.

[0143] Atfirst, an upper portion of the front panel 20 is
mounted on the cabinet 10, wherein the cover portion 27
of the front panel 20 is mounted to surround the rim 17
ofthe cabinet 10, and the hooks 27a on the inside surface
of the cover portion 27 is inserted and held at the eyes
17ain the rim 17.

[0144] Next, after the upper portion of the front panel
20 is mounted, the service cover 24 is mounted.

[0145] After determining left/right sides of the service
cover 24, the hook 24c on the back side of the service
cover 24 is pushed into the hole 100c in the drain pan
100, to fastened the service cover 24, and a fastening
member 109 is fastened thereto, for putting the service
cover 24 and the drain pan 100 together, rigidly.

[0146] Inthisinstance,the cover portion27 onthe serv-
ice cover 24 also surrounds and holds the rim 17.
[0147] Inthe meantime, when the indoor unitis mount-
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ed, the front panel 20 is not removed entirely, but only
the service cover 24 is removed, for connection of the
connection pipe 52 of the heat exchanger 50 and the
terminal box 155.

[0148] That is, depending on a direction of mounting
of the pipe, the connection pipe 52 is mounted on a left
side or a right side of the heat exchanger 50, and one of
the left/right pipe cover 11 is removed, to connect the
connection pipe 52 to the pipe (not shown) connected to
the indoor unit.

[0149] Moreover, electric cables are connected to the
terminal block 155 exposed at the time of connection of
the pipe.

[0150] A process for mounting the outlet unitin accord-
ance with a preferred embodiment of the present inven-
tion will be described with reference to FIGS. 12 to 15.
[0151] Atfirst, the safety net 46 is mounted to the body
42 by bending the safety net 46 slightly to place the rods
46a and 46b in the holes 42c in the body 42.

[0152] Since the safety net 46 is formed of metal, the
safety returns to an original state by elasticity after the
mounting.

[0153] Then, the vane 44 is mounted to the body 42.
[0154] In this instance, after placing the hinge 44a on
one side of the vane 44 in one of the hinge holes 42a in
the body 42, the vane 44 is bent slightly, to place the
hinge 44a on the other side of the vane 44 in rest of the
hinge holes 42a.

[0155] After the vane 44 is mounted, the motor 45 is
connected to the hinge 44a placed in the body 42, and
the motor 45 is fixedly secured to the body 42.

[0156] Though the motor 45 may be connected to the
hinge 44a directly, preferably, the motor 45 is connected
to the hinge 44a through gears which is a power trans-
mission mechanism.

[0157] Once the motor 45 is secured, the connector of
the electric cable 49 is connected to the motor 45, and
the electric cable 49 is placed in the groove 40a on the
bottom of the body, forcibly.

[0158] The electric cable 49 is placed in along the
groove 40a in the body 42 forcibly, and the electric cable
is in contact with the rib 48 on the bottom of body 42,
preventing the electric cable from falling off the body 42.
[0159] Upon finishing forcible placement of the electric
cable 49 in the groove 40a fully, the connector 49b on
the other side is connected to the outfits 150.

[0160] In the meantime, upon finishing assembling of
the outlet unit40, the assembled outlet unit40 is mounted
to air outlet 16 portion of the base 12, to make an inside
and an outside of the cabinet 10 in communication
through the air outlet 41 in the outlet unit 40.

[0161] A process for operating the outlet unit of the
present invention will be described with reference to FIG.
10.

[0162] At first, if the air conditioner is not in operation,
the control unit rotates the vane 44 such that the air outlet
41 inthe body 42 is closed, to bring the body 42 into close
contact with the air outlet 41 in the body 42.
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[0163] If the air conditioner is in operation, the control
unit applies power to the motor 45, to rotate the hinge
44a of the vane 44 by a predetermined angle.

[0164] Following rotation of the hinge 44a, the inner
edge 44c of the vane 44 rotates inward into the air outlet
41, and the outer edge 44b moves away from the body
42, thereby opening the air outlet 41.

[0165] An opening angle of the vane 44 is controlled
by the motor 45, until the vane 44 is stopped at the stopper
47 on the body 42, to limit a maximum rotation angle of
the vane 44.

[0166] Especially, if the inner edge 44c of the vane 44
is brought into contact with the stopper 47 and supported
thereon, shaking of the vane 44 is reduced at the time
the air is blown through the air outlet 41.

[0167] The safety net 46 of thin rods 46a and 46b on
the body 42, not only minimizes a resistance between
the air being discharged and the safety net 46, and blocks
entrance of foreign matters or a user’s hand into the cab-
inet 10.

[0168] 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 scope of the
invention. Thus, it is intended that the present invention
cover the modifications and variations of this invention
provided they come within the scope of the appended
claims and their equivalents.

[0169] As has been described, the indoor unit of an air
conditioner of the present invention has the following ad-
vantages.

[0170] First, the outlet unit can minimizes a resistance
to the air as the safety net on the outlet is constructed of
metal rods, and permits to block entrance of foreign mat-
ters and user’s hand into the cabinet owing to the safety
net and to maintain a maximum opening angle of the
vane during operation of the air conditioner owing to the
stopper on a body of the outlet unit.

[0171] Second, since the vane of the outlet unit is sup-
ported on the stopper on the body during operation of
the air conditioner, shaking of the vane taking place dur-
ing operation of the air conditioner is minimized, and the
outlet unit has low noise as the resistance to the air with
the safety netis minimized because the safety net is con-
structed of thin rods.

[0172] Third, the placing of the electric cables in a
groove in the outlet unitisolated from an air flowing space
permits to prevent the electric cable from being in contact
with the air during operation of the indoor unit, and re-
duces a flow resistance of air blowing.

[0173] Fourth, the electric cable placing space in the
outlet unit preventing exposure of the electric cable per-
mits to minimize interference during service, and prevent
the electric cable from falling off because the electric ca-
ble placing space is between the base of the cabinet and
the body of the outlet unit.

[0174] Fifth, since the electric cable is forcibly inserted
in the groove in the body of the outlet unit, falling off of
the electric cable is suppressed once the electric cable
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is placed therein, and since the groove of the body is
constructed of the rib, and the rib is in close contact with
the base, movement of the electric cable is limited by the
rib even if the electric cable falls off the groove.

[0175] Sixth, the safety net on the outlet blocks en-
trance of foreign matters or a user’s hand into the cabinet,
the outlet unit minimizes a resistance to the air being
discharged owing to the safety net constructed of metal
rods, and since the fastening member to the deco passes
through the deco to apply a pressure toward the trans-
parent plate, the transparent plate, the deco-frame, and
the deco are held together, at a time.

Claims
1. Anindoor unit of an air conditioner comprising:

a cabinet; and

an outlet unit mounted to the cabinet for guiding
air being discharged from an inside,

wherein the outlet unit includes;

a body mounted to the cabinet, the body having
an air outlet,

a vane mounted to the body for opening/closing
the air outlet, and

a safety net detachably mounted to the air outlet
of the body.

2. The indoor unit as claimed in claim 1, wherein the
safety net is forcibly placed in the body.

3. The indoor unit as claimed in claim 1 or 2, wherein
the safety net is formed of steel.

4. The indoor unit as claimed in claim 1 or 2, wherein
the safety net is constructed of rods crossed with
one another.

5. The indoor unit as claimed in claim 4, wherein the
body has holes and ends of the rods are placed in
the holes in the body, respectively.

6. The indoor unit as claimed in claim 1 or 2, wherein
the body includes a stopper projected toward an in-
side of the air outlet for limiting movement of the
vane.

7. Anindoor unit of an air conditioner comprising:

a cabinet; and

an outlet unit mounted to the cabinet for guiding
air being discharged from an inside,

wherein the outlet unit includes;

a body mounted to the cabinet, the body having
an air outlet,

a vane mounted to the body for opening/closing
the air outlet, and
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

a stopper projected from the body toward an in-
side of the air outlet for limiting movement of the
vane.

The indoor unit as claimed in claim 7, wherein the
stopper has a rib shape.

The indoor unit as claimed in claim 7 or 8, wherein
the body is provided with a safety net detachably
mounted to the air outlet, and the safety net is posi-
tioned on an inner side of the stopper.

The indoor unit as claimed in claim 7, wherein the
body includes a rib in the middle of a length of the
body connected to upper/lower walls thereof.

The indoor unit as claimed in claim 10, wherein the
rib is projected to an inner side of the air outlet for
limiting movement of the vane.

The indoor unit as claimed in claim 7 or 11, wherein
the vane has an inner edge which is moved toward
an inner side of the body to open the air outlet.

An indoor unit of an air conditioner comprising:

a cabinet; and

an outlet unit mounted to the cabinet for guiding
air being discharged from an inside,

wherein the outlet unit includes;

a body mounted to the cabinet, the body having
an air outlet, and

an electric cable placing space in the body.

The indoor unit as claimed in claim 13, further com-
prising a vane mounted to the body for opening/clos-
ing the air outlet.

The indoor unit as claimed in claim 13 or 14, wherein
the electric cable placing space is positioned be-
tween the cabinet and the body for isolating the elec-
tric cable placing space from an air flowing space.

The indoor unitas claimed in claim 13 and 14, where-
in the electric cable placing space is a groove in the
body.

The indoor unit as claimed in claim 16, wherein the
electric cable is forcibly inserted in the groove.

The indoor unit as claimed in claim 16, wherein the
electric cable is secured to the groove held by the
groove.

The indoor unit as claimed in claim 16, wherein the
body has a rib extended in the groove for preventing
the electric cable from falling off the groove.
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20. The indoor unit as claimed in claim 19, wherein the

21.

rib has an end in contact with the cabinet for closing
the electric cable placing space.

The indoor unit as claimed in claim 13, wherein the
indoor unit has outfit, and the outlet unit includes;

a vane mounted to the body for opening/closing the
air outlet, and

driving means for driving the vane,

wherein the electric cable placing space has a cable
placed therein for connecting the oulffit to the driving
means.
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