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Abstract

An air filter (14) having a plurality of unit filter
frame members (22) each of which includes a.filter piece (3)
and which are coupled foldably throuqh hinge portions (23).
A guide portion (32) is provided to have at least a pair of
boss portions (25) made to project from each of opéosite
side surfaces (35) of the unit filter (14), so that the guide
portions (32) are provided on the opposite side surfaces
{35), and are respectively inserted into and guided by guide
grooves (26) provided at the place where the air filter (14)

is to be installed.
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The following statement is a full description of this invention,
including the best method of performing it known to us:




AIR FILTER AND AIR CONDITIONER

Technical Field

-The present invention relates to an air filter and an air
conditioner having the air filter.
Background Art

As a conventional air filter of an air conditioner, there
is a technique disclosed in Japanese Patent Laid-Open No.
226024/1994. Fig.5isa perspective view showing the air filter
disclosed in the aforementioned publication. 1In Fig. 5, the
reference numeral 1 represents an air filter; and 2, a tabular
unit filter member, in which a net material‘using a general-
purpose resin material such as polyethylene, nylon or the
like is employed because the tabular unit filter member is
required to have a filtration function to eliminate balls
of dust and the like and a function as hinge portions when
folded. Then, each of the unit filter members 2 has a filter
- piece 3 having opposite sides retained by frame pieceé 6,
which will be described later. The unit filter members é are
formed with only the filter pieces 3 and coupled with one
another foldably through hinge portions 4 where the opposite
sides of the unit filter members 2 are not refained by the
frame pieces 6.

The frame pieces 6 are molded of resin such as
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polyethylene or the like integrally with the filter pieces 3.
Then, flat frames 7 and a handle 8 are provided on the frame
pieces 6. Each of the ffame pieces 6 has a shape to be fitted
into a fitting groove 11 of an air conditioner 10, and formed
to be slightly shorter than the interval between the hinge
portions 4 and 4 of the unit filter member 2 retained by the
frame pieces 6. A plurality of such frame pieces 6 are
disposed in symmetrical positions. Then, chamfered
portions 9 are provided in the opposite end portions of each
of the frame pieces 6 so as to insert and fit the frame pieces
6 eésily into the fitting groove 11 at the time of insertion
and fitting and so as to prevent angular portions of the
frame piece 6 from abutting against anything at the time of
folding. A pair of flat frames 7 are provided at the top and
bottom of the air filter 1 so as to form the top and bottom
of a framework. The flat frames 7 are formed integrally
with the left and right frame pieces 6. A handle 8 is
-provided on the bottom~side flat frame 7. The handle 8 is used
to operate the air filter 1 with fingers when the air
filter 1 is mounted on or removed from the air conditioner
10.

Next, description will be made below about the method
for mounting and removing the air filter 1.

As shown in Fig. 5, when the air filter 1 is mounted, the




top-side flat frame 7 is plugged into a mounting/removing
port 12 from the lower side of an air inlet 13 of the air
conditioner 10 while the air filter 1 is bent. Then, the left
and right frame pieces 6 are fitted into the fitting grooves
11 at the opposite ends of the mounting/removing port 12.
In the same manner, the remaining frame pieces 6 are inserted
into the fitting grooves 11 of the air conditioner 10
sequentially while the hinge portions 4 are turned back
vertically in the same manner. Then, the handle.8 is operated
to press the air filter 1 until the last pair of frame pieces
6 are fitted in.
| In addition, the handle 8 is projected from the lower
side of the mounting/removing port 12 of the air conditioner
10 so as to be gripped easily when the air filter 1 is
removed. When the air filter 1 is removed, the handle 8
projecting from the lower side of the mounting/removing port
12 is gripped and pulled so as to extract the frame pieces 6
" sequentially from the fitting grooves 11 of the air
conditioner 10. Then, the air filter 1 is removed_from the
lower side of the air conditioner 10 while the hinge portions
4 are restored to be straight.

In such a manner, the conventional air filter 1 of the
air conditioner 10 is mounted on the air conditionef lb by

inserting the frame pieces 6 on the opposite sides into the




fitting grooves 1l1. However, each of the frame pieces 6 has
a considerable length in the direction in which the frame
piece 6 is inserted. Thus, there is a problem that the air
filter 1 cannot be mounted or removed smoothly when the
fitting grooves 11 are curved.

In addition, when the air filter 1 is mounted on the air
conditioner 10, the frame pieces 6 on the opposite sides are
inserted inﬁo the fitting grooves 11 while the filter pieces
3 ahd so on are inserted into the mounting/removing»port 12
which is formed to follow the fitting grooves 11 and which has
the same opening width. Accordingly, each of the filter
pieces and so on cannot be made thicker than each of the frame
pieces 6. Thus, there is a problem that the filter pieces
cannot be thickened for the purpose of enhancing the air
cleaniné function of the filter pieces. -

In addition, Figs. 15 and 16 are views'showing a
conventional air conditioner (indoor unit), for example,
"disclosed in Japanese Patent Laid-Open No. 232025/1998.

In Fig. i6, hollow groove portions 107a provided on the
left and right sides of a top suction grille 107 slide on and
are fitted onto rails 105a provided on the upper left and right
of a front panel 105, so that the top suction grille 107 is
removably mounted on the front panel 105. Then, an air filter

is divided into front and rear air filters. The rear air
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filter 110 is designed to be attached to the top suction
grille 107 so as to be mounted/removed in accordance with the
mounting/removal of the top suction grille 107. |

Tﬁe removable top suction grille and éhe air filter in
the conventional air conditioner are confiqured thus.
Accordingly, the top suction grille has to be mounted/removed
in accordance with the left and right gquide rails.
Positioning is required for the mounting/removin§ wovrk,
although this work is an overhead work carried out on a chair,

a table or the like. Therefore, the work is diffiecult. In

addition, the air filter is divided inte two, that ig, front

and rear air filters. Particularly since the rear air filter
is fixed to the top suction grille, the workability in
mounting/removing the top suction grille is deteriorated, and
further the labor for cleaning the filter is increased. In
addition, this also results in increase in the manufacturing
cost.

The Applicant does not concede that the prior art discussed herein forms part of

the common general knowledge in the art, in Australia, at the priority date of the present

application.
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In a first aspect of the invention, there is provided an air filter including a plurality
of unit filter frame members each of which has a filter piece and which are coupled with
one another through hinge portions foldably, wherein said unit frame members have
guide portions to be inserted into guide grooves provided at a place where said air filter is
to be installed, and said guide portions are formed of boss portions including at least a
pair of boss portions oppositely projecting on opposite side surfaces of said unit filter
frame members, wherein said guide portions include plural pairs of boss portions
oppositely projecting on the opposite side surfaces of said unit filter frame members and
sectional sizes of said boss portions are so selected that a sectional size of a boss portion
nearest a top end of the unit filter frame members coupled with one another is smallest
and sectional sizes of the following boss portions arranged in the direction toward the
opposite end of the unit filter frame members are gradually increased, on one of said

opposite side surfaces.

Preferably said guide portions further include a guide belt connecting side
surfaces of boss portions projecting on one of said opposite side surfaces of said unit

filter frame members.

Preferably said guide portions further include a guide belt connecting side
surfaces of boss portions projecting on one of said opposite side surfaces of said unit

filter frame members.

Preferably said unit filter frame members and guide portions are manufactured by

integral molding.

In a second aspect of the invention there is provided an air conditioner including a
heat exchanger and an air blower installed in a panel having an air inlet and an air outlet,
for carrying air sucked from said air inlet through an air filter, heat-exchanging the
carried air with a refrigerant in said heat exchanger and blowing the heat-exchanged air
from said air outlet; wherein guide grooves are provided at a place where said air filter is
to be installed while an air filter as described above is used as said air filter, and guide

portions of said air filter are inserted into said guide grooves so that said air filter is

mounted.
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In a third aspect of the invention there 1s provided an air conditioner including a
heat exchanger and an air blower installed in a panel having an air inlet and air outlet, for
carrying air sucked from said air inlet through an air filter, heat-exchanging the carried air
with a refrigerant in said heat exchanger and blowing the heat-exchanged air from said air
outlet; wherein wedge-type guide grooves each of which has groove width gradually
increased from a top end to an inserting end of the groove are provided at a place where
said air filter is to be installed while an air filter as described above is used as said air
filter, and guide portions of said air filter are inserted from the boss portion having the

smallest sectional size into said guide grooves so that said air filter is mounted.

Preferably, said guide grooves are provided to be curved along said heat
exchanger on an upstream side of an air passage of said heat exchanger, and said guide
portions are inserted into said guide grooves so that said air filter is mounted so as to be

curved to cover said heat exchanger.
Brief Description of the Drawings

Notwithstanding any other forms which may fall within the scope of the present
invention, preferred forms of the invention will now be described, by way of example

only, with reference to the accompanying drawings in which:




Fig. 1 is a perspective view of an air filter according
to Embodiment 1 of the ﬁresent invenfioh;

Fig. 2 is a sectional view of an air conditioner according
to Emediment 1 of the present invention;

Fig. 3 is a partial configuration view of an air filter
according to-Embodiment 2 of the present invention;

Fig. 4 is a view showing a wedge-like guide portion and
a wedge-like guide groové according to Embodiment 3 of the
present invention;

Fig. 5 is a perspective view showing a conventional
air filter;

Fig. 6 is a cross-sectional view of an air conditioner
according to Embodiment 4 of the present invention;

Fig. 7 is a main portion perspective view of the air
conditioner according to Embodiment 4 of the present
invention;

Fig. 8 is aﬁ enlarged sectional view showing the
portion where the front end portion of a top suction grille
is mounted on a front panel according to Embodiment 4 of the
present invention;

Fig. 9 is an enlarged sectional view showing the portion
where the rear end portion of the top suction grille is fixed

to the front panel according to Embodiment 4 of the present




invention;

Fig. 10 is a plan sectional view showing the portion
where a lock part is attached;

Fig. 11 is a perspective view showing the portion
where the lock part is attached;

Fig. 12 is a cross—sectiénal view of the air conditioner
when a front suction grille is flipped open;

Fig. 13 is a plan view showing the attachment of a top
suction grille according to Embodiment 5 of the present
invention; |

Fig. 14 is an enlarged sectional view of the rear end
portion of a top suction grille according to Embodiment 6 of
the present invention;

Fig. 15 is a cross-sectional view of a conventional air
conditioner; and

Fig. 16 is a partially enlarged view of the conventional

air conditioner.

Best Mode for Carrying Out the Invention

Embodiment 1

Embodiment 1 of the present invention will be described
below with reference to Figs. 1 and 2.
Fig. 1 is a perspective view of an air filter according

to Embodiment 1. Fig. 2 is a sectional view of an air




conditioner (or air conditioning-refrigerator) to which the
air filter has been attached.

In Figs. 1 ana 2, a grille 17 as an air inlet is
provided in front of a panel 16 of an air conditioner 15
installed indoors, while an air blower 19 and a heat
exchanger 18 are built in behind the air inlet grille 17. The
heat exchanger 18 is disposed to cover the air blower 19. an
air outlet 20 is provided in the lower portion of the panel
16. The opening/closing and the air blowing direction of the
air outlet 20 are adjusted by a flap 21.

An air filter 14 is attached between the grille 17 and
the heat exchanger 18 in accordance witﬁ the sectional layout
of the heat exchanger 18. 1In the air filter 14, a plurality
of unit filter frame members 22 in each of which a tabular
filter piece 3 having a filtration function to eliminate balls
of dust and the like is mounted, are coupled with one another
through hinge portions 23 foldably. The air filter 14 is
“attached to cover the whole surface of the heat exchanger 18.

Then, éach of ﬁhe unit filter frame members 22 has at
least one boss portion 25 on one of opposite side surface 35.
Curved fitting grooves 26 are provided in the panel 16 so as
to engage with these boss portions 25. Only the boss portions
25 are inserted and attached into the fitting grooves 26 from

a mounting/removing port 40 of an insertion portion 28 which




will be described later.

Thé air filter 14 is constituted by a plurality of the
unit filter frame members 22, the boss portioné 25 serving as
guide;portions 32, and so on. The plurality of unit filter
frame members 22 are provided with the filter pieces 3 and
coupled through the hinges 23.

.The boss portions 25 as the guide portions 32 are
columns paired and projecting from the opposite sides 35 of
each of the unit filter frame members 22. At least one boss
poxtion 25 projects from each side surface so as to be paired
with a corresponding boss porﬁion on the other side surface.
Fig. 2 shows an example of one pair and two pairs.

The fitting grooves 26 as guide grooves are formed into
sectional U-shapes in the insertion direction of the fitting
grooves 26 so that the opening portion of the fitting groove
on each side is opposed to the opening portion of the fitting
groove on the other side. Thus, only the boss portions 25 as
- the guide portions 32 on the opposite sides are received in
the fitting grooves 26. |

| As shown in Fig. 2, the insertion portion 28 of each of

the fitting grooves 26 is constituted by a mounting/removing

port 40 having a U-shape in section, and a support plate portion .

41 extending downward from the mounting/removing port 40.

However, according to the shape, the insertion portion
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28 may have only the mounting/removiné port 40 without the
support plate portion.41.

Of the unit filter frame members 22 coupled with one
another, the unit filter frame member 22 mounted finally is
provided with a handle 27 at its end portion. The handle 27
is operated when the air filter 14 is mounted/removed.

In addition, the unit filter frame members 22, the hinge
portions 23, the boss portions 25 and the handle 27 are molded
integrally of resin. Thus, their manufacturing becomes eaéy.

Next, description will be made on the method for mounting
and.removing the air filter i4.

Although the method for mounting/removing differs in
accordance with the kind of air conditioner 15, the grille 17
is opened or extracted to mount/remove the air filter 14. When
the air filter 14 is mounted, the air filtei 14 is inserted
into the mounting/removing ports 40 of the fitting grooves 26
from below the air inlet 17 of the air conditioner 15 so that
“the boss portions 25 of the unit filter frame members 22 are
inserted and fitted into the fitting grooves 26. Then, the
handle 27 is operated to press the air filter 14 till the last
pair of boss porfions 25 are fitted in.

On the other hand, when the air filter 14 is removed, the
handle 27 is gripped and pulled out toward the side close to

a worker so that the boss portions 25 of the unit filter frame
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members 22 are extracted from the fitting grooves 26
sequentially while the hinge portions 23 are restored to be
straight. |

Incidentélly, at the time of mounting, if the unit filter
frame member 22 in the end portion having the handle 27 (the
last unit filter frame member 22 having the handle 27) is located
on the aforementioned support plate portion 41, the mounting/
removal can be performed easily.

As described above, the boss portions 25 are provided on
the side surfaces 35 of the unit filter frame members 22, and
only the boss portions 25 are fitted into the fitting groovés
26 provided in the panel 16. Accordingly, even if the filter
pieces 3 are tabular, even if the thickness of the filter
pieces 3 is smaller or larger than the opening width of.the
fitting grooves 26, or even if the fitting grooves 26 are
curved to cover the whole surface of the heat exchanger 18,
the air filter 14 can be smoothly mounted/removed in/from the
" fitting grooves 26 serving as quide grooves.

In addition, when the air filter 14 is mounted, only the
boss portions 25 on the opposite sides are inserted into the
guide grooves 26 while the unit filter frame members 22
coupled &ith each other are left free. It is therefore
possible to make the thickness of the_filter pieces 3 larger

than the opening width of the guide grooves 26. Thus, filter
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pieces having high performance can be used so that the
performance of the air filter can be improved.

In addition, the guide grooves 26 are provided in the
upstream of the air passage of the heat exchanger 18 so as to
be curved along the heat exchanger 18, and the guide portions
32 are inserted into the guide grooves 26 so that the air filter
14 is mounted to be curved to cover the heat exchanger 18.
Accordingly, most of the air supplied to the heatvexchanger
18 passes though the air filter 14 so that the heat exchanger
18 is surely prevented from contamination. In addition,
since the guide grooves 26 are disposed to be curved
correspondingly to the.heat exchanger 18 disposed to be
cufved, it is possible to obtain a compact air conditioner 15.

In addition, when unit filter frame members 22 each .
having a comparatively small length in the insertion
direction are used for large-curvature portions in the fitting
grooves 26 as shown in Fig. 2, the air filter 14 is well mated
" with the curve as a whele. Thus, the air filter 14 can be
well mated with the heat exchanger 18 even if the heat
exchanger 18 is curved. Achrdingly, while the air not
passing through the air filter 14 is prevented from being
supplied to the heat exchanger 18, the air conditioner 15 can
be made compact effectively.

Further, when unit filter frame members 22 each having

13
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a comparatively small length in the insertion direction are
used; the unit filter frame members 22 each having a small
length méy be formed as unit filter frame members 22 having
no boss portion 25. Even if the unit filter frame members 22
having no boss portion 25 are caused to coexist the unit
filter frame members 22 having boss portions 25, an air filter
14 having similar effect can be obtained without causing any
trouble in mounting/removal of the coupled unit filter frame
members 22. In such a manner, the manufacturing of‘the air
filter 14 can be simplified.

Embodiment 2

Embodiment 1 has been described in reference to the case
where at least one boss portion 25 projects from each of
opposite side surfaces 35 of each of the unit filter frame
members 22, and only the boss portions 25 are inserted into
the curved fitting grooves 26 of the panel 16 so as to mount
the coupled unit filter frame members 22. However, in this
' “embodiment, as shown in Fig. 3, of the boss portions 25 on the
opposite side surfaces 35 of the unit filter frame members 22,
the boss portions 25 on the same side are connected with one
another through a deformable tabular guide belt 29 which is
an elastic body. Guide portions 32 each constituted by these
bossportions 25 andtheguidebelt 29 connectingthebossportions

25 are inserted respectively into the curved fitting grooves
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26 of the panel 16 so that the coupled unit filter frame
members 22 are mounted.

The guide belt 29 is formed in such a manner that siae
surfaces 37 of the adjacent boss portions 25 are connected
integrally on their front side or back side along the side
surfaces 37 of the boss portions 25 of the unit filter frame
members 22. BHere, the front side means the side facing the
grille 17 as an air inlet in Fig. é when the gquide portions
32 are inserted into the fitting grooves 26. On the other hand,
the back side means the side opposite to fhe front side.

In addition, as shown in Fig. 3, the side surfaces 37 of
the boss portions 25 are cut correspondingly to the thickness
of each of the gquide belts 29, and the guide bélt 29 is attached
to the boss portions 25. As a result, when the guide belt 29
and the side surfaces 37 of the boss portions 25 slide on the
inner wall of the corresponding fitting groove 26 in the
corresponding fitting groove 26, they have one and the same
"sliding surface. Thus, mounting and removal are performed
more smoothly.

Further, when the tabular guide belts 29 are disposed on
the front side of the unit filter frame members 22, there is
no fear that the guide belts 29 interfere with the
mounting/removing ports 40 of the fitting grooves 26 when the

air filter 14 is mounted/removed. Thus, the performance of
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mounting/removal is improved.

In addition, when the tabular guide belts 29 and the
boss portions 25 on the béth sidg surfaces 35 of the unit
filter frame members 22 are manufactured by integral molding
of resin, they can be manufactured inexpensively.

In addition, the connection through»the guide belts 29
may be carried out not on the whole of the boss portions 25
on the side surfaces 35 of the coupled unit filter frame members
22 but on parts of the boss portions 25. For example, in the
air conditioner of Fig. 2, when the air filter 14 is mounted,
the boss éortions 25 received between the mounting/removing
ports 40 of the guide grooves 26 and the front end portions
.38Iof the guide grooves 26 may be connected through the guide
belts 29 while the boss portions 25 on the support plate
portion41arenotconnectedthroughtﬁeguidebelts29. Similar
effect can be obtained.

As described above, by use of the guide portions 32
“according to this embodiment, the boss portions 25 can be
prevented from being detached from the fitting grooves 26
when the guide portions 32 are inserted into the fitting
grooves 26 through the mounting/removing ports 40 of the
insertion portion 28. Thus, the air filter 14 can be mounted
more smoothly.

Embodiment 3

16
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Each of Embodiments 1 and 2 has been déscribed as
applied to the case where the projecting-direction sections
36 of the boss portions 25 provided on fhe side surfaces 35
oftheunitfilterframenwmbers22havethesamésize. However,
as shown in Fig. 4, iﬁ this embodiment, the sections 36 of
the boss portions 25 are designed to increase in size as they
approach the mounting/removing ports 40 of the fitting
grooves 26 (the insertion side of the guide portions of the
air filter) as shown by boss portions 25a, 25b, 25¢ and 25d.
Thus, each of the quide portions 32 is formed into a wedge-like
shape as a whole. In addition, eéch of the fitting grooves 26
is formed into a wedge-like shape corresponding to the guide
portion 32. Accordingly, at the time of mounting, the boss
portions 25 can be attached to the fitting grooves 26 without
generating any gap therebetween. Thus, the air filter 14 can
be retained surely on the panel 16, thle chattering or the
like caused by the vibration of the air conditioner 15 when
it is running can be prevented from occurring. It is therefore
possible to provide a high-quality air conditioner 15.

In actual mounting, as shown in Fig. 4, the section of
the front end portion 38 is reduced while the section of the
mounting/removing port 40 of the insertion portion 28 is
increased. That is, the fitting groves 26 are formed so that

the opening width of each of the fitting grooves 26 is
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reduced as it approaches the front end portion 38. Thus,
each of the fitting grooves 26 is formed into a wedge-like
shape between the front end portion 38 and the mounting/
removing port 40. The boss portion 25a having a small
sectional size is first inserted into eaéh of the wedge-like
fitting grooves 26 so that the boss portion 25a is located
in the front end portion 38 of the fitting groove 26.
Succeedingly, the boss portions 25b and 25c are located
sequentially, and the boss portion 25d having the largest
sectional size is located in the mounting/removing port 40.
Further, the remaining boss portions 25 each of which may have

any desirable sectional size are disposed on the support
plate portion 41. Thus, the coupled unit filter frame members
22 are mounted. That is, of the boss portions 25 of the
coupled unit filter frame members 22, a boss portion 25d at
one predetermined end which is located in each of the
mounting/removing port 40, boss portions 25c¢ aﬁd 25b, and a
boss portion 25a at the othexr end which is located in
corresponding one of the front end portions are reduced in
sectional size sequentially so as to form a wedge-like shape
as a whole. These wédge—like guide portions 32 are inserted
into the quide grooves 26 each formed into a wedge-like shape

in the same manner.

Incidentally, not to say, the wedge-like guide portions

18




mounted/removed smoothly into/from the guide grooves each of
which may have any desirable shape including a curved shape.
At that time, the air filter is bent desirably at hinge
portions in accordance with the shapes of the guide grooves.
Thus, it is possible to obtain an air filter mated with the
shapes of the guide grooves.

In addition, the coupled unit filter frame members are
reduced in sectional size sequentially as the location goes
from the boss portion at a predetermined one end of the
coupled unit filter frame members toward the boss portion at
the other end in the front end portion of the coupled unit filter
frame members, so that each of the guide portions is formed
into a wedge-like shape as a whole. Each of the guide grooves
to which the guide portions are inserted is formed into a
wedge-like shape. In accordance with the direction of the
wedges, the guide portions are inserted into the guide
grooves in the order of increasing the sectional size. Thus,
* the quide portions are brought into close contact with the guide
grooves. It is therefore possible to obtain an air filter in
which chattering or the like caused by vibration.or the like
- is hard to occur.

In addition, guide belts for connecting the boss portions
with one another are provided along the side surfaces of the

boss portions projecting from the respective side surfaces
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32 and the wedge-like guide grooves 26 in this embodiment may
be applied to the guide portions 32 each constituted by the
guide belt 29 and the.bOSS portions 25 in Embodiment 2. That
is, the boss portions 25 are arrayed sequentihlly in the order
of reducing sectional size. These boss portions 25 are
connected through the guide belts 29 so as to form wedge-like
guide portions 32. The wedge-like guide portions 32 are
inserted into the wedge-like guide grooves 26 corresponding
thereto. |

Although the present invention was described as applied
to the case where the boss portions 25 are circular in
section, the shape is not limited thereto, but may be elliptic
or polygonal. In short, any shape may be adopted if the unit
filter frame members 22 can be mounted/removed smoothly
into/from the curved fitting grooves 26 when the boss portions
25 are inserted into the fitting grooves 26.

As described in the Embodiments 1 to 3, the air filter
~according to the present invention is inserted into guide
grooves provided at the place where the air filter is to be
installed. Guide portions are provided so that at least one
boss portion projects from each of the opposite side surfaces
of each unit filter framevmember. Accordingly, ‘'when the air
filter is mounted by inserting the boss portions into the guide

grooves, it is possible to obtain an air filter which can be
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of the unit filter frame members. Each of the guide portions
is constituted by the boss portions and the guide belt
connécting the boss portions. BAccordingly, when the gquide
portions are inserted into the insertion portions of the guide
grooves, the boss portions are prevented from being detached
from the guide grooves. It is therefore possible to obtain an
air filter which can be mounted more smoothly.

In addition, the unit filter frame members and the guide
portions are manufactured by integral molding. Thus, the air
filter can be manufactured inexpensively.

Further, as described in the Embodiments 1 to 3, in the
air conditioner according to the present invention, the guide
grooves are provided at the place where the air filtér is to
be installed. The guide portions of the air filter according
to the present invention are inserted into the gquide grooves
 so that the air filter is mounted. Thus, by the
afofementioned effect inherent to the air filter, the quality
‘of the air conditioner is improved.

In addition, each of the guide grooves is formed to be
smaller in sectional size gradually as the location goes from
the insertion port of corresponding one of the air filter
guide portions toward the front end portion of the groove. The
air filter guidé portions are shaped to be méted with the

grooves. Thus, the guide portions are brought into close
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contact with the guide grooves. It is therefore possible to
obtain an air conditioner in which chattering or the like caﬁsed
by vibration or the like is hard to occur.

In addition, the guide grooves are provided in the
upstream of the air passage of the heat exchanger so as to be
curved along the heat exchanger. The guide portions are
inserted into the guide grooves so that the air filter is

mounted to be curved to cover the heat exchanger. Thus, most

of the air supplied to the heat exchanger passes through the

air filter, so that the heat exchanger is surely prevented

from contamination.

. Embodiment 4

Fig. 6 is a cross—sectionallview of an air conditioner
(indoor unit) according to Embodiment 4 of the present
invention. InFig. 6, anairconditionerbody 101 is constituted
by a base 102, a front panel 105, a front suction grille 106,
a top suction grille 107, an air passage 108, an air filter
" 114, a heat exchanger 111, an air fan 112, and a louver 113.
The front panel 105 is attached to the front surface of the
base 102, and has air inlets 103a and 103b in its front and
top surfaces énd an air outlet 104 in its front lower portion.
The front suctioﬁ grille 106 is attached to the front surface
of the front panel 105 removably and closably. The top

suction grille 107 is attached to the top surface of the top
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air inlet 103b of the front panel 105. The air passage 108 is
formed to communicate between the front and top air inlets
103a and 103b and the air outlet 104. The air filter 114 is
installed removably along the inside of the front and top
suction grilles 106 and 107 by use of grooves provided in the
front panel 105 as guides. The air filter 114 has a length
corresponding to the total length of the front and top air
inlets 103a and 103b. The heat exchanger 111 is divided into
three (an upper heat exchanger 1lla inclined forward in the
upper portion of the air passage, a rear heat exchanger 111b
linked to the upper heat exchanger 11la and inclined to the
deep portion of the air passage, and a lower heat exchanger
11lc linked to the lower portion of the upper heat exchanger
l1l1la and disposed vertically). The louver 113 is placed in the
exit opening portion of the air outlet 104.
Fig. 7 shows a main portion perspective view of the air
conditioner according to Embodiment 4 of the present invention.
~In Fig. 7, the top suction grille 107 is attached to the top
surface of the top air inlet 103b of the front panel 105. While
being curved with the grooves provided in the front panel 105
as guides, the front air filter 114 is installed removably
along the inside of the front and top suction grilles 106 and
107. Then, the front air filter 114 reaches the deepest

portion of the top air inlet 103b. Thus, the front and top air
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inlets 103a and 103b can be covered with only the front air
filter 114. However, the front air filter 114 may be divided
into two with respect to the width of the air conditioner as
shown in Fig. 7.

Fig. 8 is an enlarged sectional view of the portion
where the front end portion of the top suction grille 107 is
attached to the front panel 105. A protrusion portion 107b is
provided in the front end portion of the top suction grille
107 so as to project all over the grille width. In addition,
a reception portion 105b into which this protrusion portion
107b can be plugged is provided in the.portion of the front
panel 105 where the top suction grille 107 is to be attached.
The protrusion portion 107b is plugged into the reception
portion 105b so that the top suction grille 107 is positioned.
In order to suppress chattering during the running of the air
conditioner, a cushion material may be put between the
protrusion portion 107b and the réception portioh 105b. This
“cushionmaterial maybe attached either tothe protrusionportion
107b or to thé reception portion 105b.

Fig. 9 is an enlarged sectional view showing the portion
where the rear end pdrtion of the top suction grille 107 is
fixed to the front panel 105. The top suction panel 107 is
placed over the front panel 105 so that a fixing hole 105¢c formed

in the front panel 105 is aligned with a fixing hole 107¢c formed
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in the top suction grille 107. A lock part 115 extends through
the aforementioned two holes so as to fix the top suction
grille 107 in place.

The fixing method of the lock part 115 will be described
with reference to the plan sectional view of Fig. 10 and the
perspective view of Fig. 11. As shown in Fig. 10, the lock

part 115 is constituted by a lock portion 115a and an

operating portion 115b. The lock portion 115a is a portion to

be inserted into the fixing hole 105c formed in the front
panel 105 and the fixing hole 107c¢ formed in the top suction
grille 107. The lock portion 115a has a depth corresponding
‘to the thickness of the fixing holes 105c and 107c and a fixing
hook portion. According to the shape shown in Fig. 10, the lock
portion 115a is slid to the right after insertion so that the
front panel 105 and the top suction grille 107 can be nipped
and fixed by the lock portion 115a.

Incidentally, the operating portion 115b of the lock part
© 115 may be formed into an arrow-like shape as illustrated. By
forming the operating portion 115b into sucﬁ a shape, an
operator can know the operating direction easily. Further,
the lock part 115 may have a color tone different from those
of the othef parts surrounding the lock part 115 so that a
worker can recognize the existence of the lock part easily.

In addition, the fixing hole 105c formed in the front
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panel 105 may have a cuspidate shape as shown in Fig. 11 in
order to receive the fixing hook portion of the lock portion
115a of the lock part 115 easily.

Fig. 12 is a cross-sectional view of the'air conditioner,
showing the state where the front suction grille 106 has been
flipped open. Since the front suction grille 106 has hinge
portions on its opposite sides and is mounted on the front
panél therethrough as shown in Fig. 7, the front suction grille
106 can be flipped open as shown in Fig. 12. In this state,
the lock part 115 is located in a position where the lock part
115 can be operated. In the case of a normal use state as shown
in Fig. 6, the lock part 115 does not appear externally. Thus,
there is no fear that the lock paft 115 spoils the design of
the air conditioner. |

Since the air conditioner according to Embodiment 4 of
the present invention is confiqured thus, themounting/removing
work of the top suction grille can be performed by only the
- operation from the side close to a worker. Thus, the work can
be performed more easily and more safely.

In addition, the air filter can cover the front and top
air inlets without being divided into two in the front/rear
direction. Accordingly, the air filter can be removed easily
only by the operation from the front side, and the labor for

cleaning can be reduced.
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Embodiment 5

Fig. 13 is a plan view showing the state where the top
suction grille 107 is mounted on the body 101 including the

front panel 105 according to Embodiment 5 of the present

invention. As for the shape of the top suction grille 107,v

the width of its front end portion located on the deep side
of the front panel 105 is made narrower than the width of its
rear end portion located on the front side of the front panel
105. On the other hand, the top suction grille mounting
portion of the front panel 105 has a shape mated with the
shape of the top suction grille 107. Thus, the top suction
grille 107 can be positioned easily by a simple method in which
the protrusion portion 107b provided in the fron£ end
portion of the top suction grille 107 is plugged into the
reception portion 105b of the front panel 105. Thus, the
workability in the mounting/removing work carried out
overhead is improved.

- Embodiment 6

Fig. 14 is an enlarged sectional view showing the
portion where the rear end portion of the top suction grille
107 is fixed ﬁo the front panel 105 according to Embodiment
6 of the present invention. The top suction grille 107 is
placed over the front panel 105. At leastoneprotrusionportion

107d is provided in the top suction grille 107 so as to enter
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the opening of the top air inlet 103b of the front panel 105.
As a result, when the top suction grille 107 is mounted, the
top suction grille 107 can be prevented from slipping down
toward the side close to a worker even if the lock part 115
isnot inserted. Thus,theworkabilityininserting/extrécting
the lock part 115 can be improved.

In addition, if the aforementioned.protrusion.portién is
provided in the front panel 105 so as to enter an opening formed
in the top suction grille 107, similar effect can be obtained.

As described in the Embodimenﬁs 4 to 6, in the air
conditioner according to the present invention, a protrusion
portion is provided in the front end portion of a top suction
grille, and fitted into a reception portion of a front panel.
Then, the top suctibn grille is fixed to the front panel by
a lock part using hole portions provided in the rear end
portions of the top suction grille and the front panel.
Accordingly, the work of mounting/removing the grille or the
- air filter can be carried out by a simple method of
performing the operation on the side close to a worker. It is
therefore possible to carry out the work more easily and more
safely.

In addition, the lock part is formed into an arrow-like
shape. Accordingly, thedirectionof the operation canbe shown

to the operator in an easy-to-understand way. Further, the
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lock part is made to have a color tone different from those
of the other parts surrounding the lock part. Accordingly,
the worker can recognize ﬁhe exist.ence of the lock part easily.
In addition, as for the shape of the top suction grille
107, the width of its front end portion located on the deep
side of the front panel is made narrower than the width of its
rear end portion. Accordingly, the top suction grille 107 can
be positioned easily so that the workability in the
mounting/removing work carried out overhead is improved.
Further, the air filter can cover all the air inlet
surface without being divided in the front/rear direction, so
that it becomes easy to remove thg air filter. This
contributes to reduction in manufacturing cost, and further

results in labor saving for cleaning.
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Claims

1. An air filter including a plurality of unit filter frame members each of
which has a filter piece and which are coupled with one another through hinge portions
foldably, wherein said unit frame members have guide portions to be inserted into guide
grooves provided at a place where said air filter is to be installed, and said guide portions
are formed of boss portions including at least a pair of boss portions oppositely projecting
on opposite side surfaces of said unit filter frame members; wherein said guide portions
include plural pairs of boss portions oppositely projecting on the opposite side surfaces of
said unit filter frame members and sectional sizes of said boss portions are so selected
that a sectional size of a boss portion nearest a top end of the unit filter frame members
coupled with one another is smallest and sectional sizes of the following boss portions
arranged in the direction toward the opposite end of the unit filter frame members are

gradually increased, on one of said opposite side surfaces.

2. An air filter according to Claim 1, wherein said guide portions further
include a guide belt connecting side surfaces of boss portions projecting on one of said

opposite side surfaces of said unit filter frame members.

3. An air filter according to Claim 1, wherein said guide portions further
include a guide belt connecting side surfaces of boss portions projecting on one of said

opposite side surfaces of said unit filter frame members.

4. An air filter according to any one of Claims 1 to 3, wherein said unit filter

frame members and guide portions are manufactured by integral molding.

5. An air conditioner including a heat exchanger and an air blower installed
in a panel having an air inlet and an air outlet, for carrying air sucked from said air inlet
through an air filter, heat-exchanging the carried air with a refrigerant in said heat
exchanger and blowing the heat-exchanged air from said air outlet; wherein guide
grooves are provided at a place where said air filter is to be installed while an air filter
according to any one of Claims 1 to 5 is used as said air filter, and guide portions of said

air filter are inserted into said guide grooves so that said air filter is mounted.
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6. An air conditioner including a heat exchanger and an air blower installed
in a panel having an air inlet and air outlet, for carrying air sucked from said air inlet
through an air filter, heat-exchanging the carried air with a refrigerant in said heat
exchanger and blowing the heat-exchanged air from said air outlet; wherein wedge-type
guide grooves each of which has groove width gradually increased from a top end to an
inserting end of the groove are provided at a place where said air filter is to be installed
while an air filter according to Claim 2 or 4 is used as said air filter, and guide portions of
said air filter are inserted from the boss portion having the smallest sectional size into

said guide grooves so that said air filter is mounted.

7. An air conditioner according to Claim 5 or 6, wherein said guide grooves
are provided to be curved along said heat exchanger on an upstream side of an air passage
of said heat exchanger, and said guide portions are inserted into said guide grooves so

that said air filter is mounted so as to be curved to cover said heat exchanger.

8. An air filter substantially as hereinbefore described with reference to figures 1

to 4 and 6 to 14 of the accompanying drawings.
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