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SPECIFICATION

TITLE OF THE INVENTION

AIR CONDITIONER

BACKGROUND OF THE INVENTION

The present invention relates to an integral type air .
conditioner wherein the interior of a main body is partitionéza
into an indoor side chamber and an outdoor side chamber by means
of a partitioning plate, and partigularly to the structure for
introducing the outdoor air (apen air) into the interior of a
room. |

Conventionally, there has been disclosed an air
conditioner capable of taking the open air in the interior of a
room, for example, in Japanese Utility Model Publication No.

sho 52-8296. In this air conditioner, the interior of the air

conditioner is partitioned into an indoor side chamber and an

" outdoor side chamber by means of a partitioning plate. The

outdoor air is sucked from suction ports opened on both sides
of the outdoor side chamber by an outdoor-bloﬁer (propeller
fan), followed by being cooled or heated by means of an outdoor
heat excﬁanger. and discharged from the central portion on the
rear side of the outdoor side chamber. On the other hand, the
indoor air is sucked from the lower portion of the indodr side

chamber by an indoor blower (a cross-flow fan), followed by
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being cooled or heated by an indoor heat exchanger, and supplied
in the interior of a room from the upper and centrél'portion.

The partitioning plate described above is provided with
an opening which is opened/closed by a damper. When the
opening is opened by operation of the damper, part of the
outdoor air is allowed to flow in the indoor.side chamber and is
mixed w1thtthe indoor air, to be thus supplied from a blow-off
port into ;he interior of a room.

Also, there has been described an air conditioner
including an electric heater on the rear side of an indoor heat
exchanger in Japanese Patent Publication No. hei 4-14248. 1In
this air conditioner, an air suction port and an air blow-off
port are respectively provided on the lower portion and the
upper portion, and a heat exchanger, electric heatér, cross- -
flow fan and the above air blow-off port are disposed from the
abaove air suction port side in this order. The above air
suction port is partitioned from the above air blow-off port by
means of a partitioning plate provided on the upper portion of
the above heat exchanger. The electric heater is disposed on
the lower sidé of the cross-flow fan.

. However, as in the former prior art, Japanese Utility
Model Publication Na. sho 52-8296, in the case of that the
opening of the partitioning plate is opened to introduce the
outdoor air in the interior of a room, when the damper is moved

on the indoor side, a part of the ventilation passage on the
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indoor side is blocked by %he damper. By the partial blocking
of the ventilation passage, the ventilation resistance of the
ventilation passage in the indoor side chamber is increased.
Consequently, the amount of the indoor air ta be sucked in the
ventilation passage is decreased, which causes a disadvantage of

reducing the air conditioning ability of the air conditioner.

SUMMARY OF THE INVENTION

To solve the above problem, the present invention has
been made, and its object is to provide an air conditioner
capable of suppressing the reduction in the air canditioning
ability to the utmost even in introducing the open air.

| In a preferred mode of the present inventian, there is
pravided an air conditioner wherein the interior of a main body
is p#rtitioned_into an indoor side chamber and an outdoor side
chamber. The above partitioning plate is provided with a
suction port for introducing an air in the outdoor side chamber
to the indoor side chamber, and a damper positioned at the
outdoor side chamber for opening/closing the suction port. A
crossfflow fan and a rear casing for this cross-flow fan are
provided in the indoor side chamber, and auxiliary suction
ports communicated to the above suction port are provided on the
windward side of the rear casing.

Rith this construction, when the suction port is opened
by the damper for introducing the open air to the interior of a
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room, the outdoor air in fie outdoor side chamber is introduced
in the indoor side chamber through the suction port and the
auxiliary suction ports, and which is joined to the indoor air
flowing along the rear casing of the cross-flow fan on the

aindward side of the above cross-flow fan.

BRIEF DESCRIPTION OF THE DRAWINGS

:v,t

_Fig. 1 is a vertical sectional view of an integral type

air conditioner according to the present invention;
Fig. 2 is a plan view of a main body of the air
conditioner according fo the present invention;
Fig. 3 is an exploded view in perspective of each
apparatus disposed in an indoor side chamber of the main body
of the air conditioner according to the present invention; and
Fig. 8} is a perspective view showing the main part of the
main body of the air conditioner according to the present

invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Hereinafter, embodiments of the.present invgntion Will be
deseribed with reference to the drawings.
In Figs. 1 and 2, numeral 1 indicates an integral type
air conditioner mounted so as to pass through a wall of a house.
The air conditioner 1 is constituted of a case 2 installed so

as to pass through a wall of a house, a main body 3 inserted in
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the case 2, and a front panel 4 mounted on the front portion of
the main body 3.

Numeral 6 indicates a bottom plate of the main body 3,
and 5 is a partitioning plate erected on the bottom plate 5.
The partitioning plate 5 partitions the interior of the main
body 3 into an indoor side chamber A and an outdoor side
chamber B. Numeral 7 indicates an outdoor side motor fixed on
the ocutdoor side wall surface of the partitioning plate 5. A
rotational shaft 8 of the outdoor side motor 7 rotates an
outdoor fan, for example a propeller fan 9. An outdoor blower
is constituted of the propeller fan 9, the outdoor side motor 7
and the like. Numeral 10 indicates a slinger ring mounted
around the outer periphery of the proﬁeller fan 9, and 11 is an
outdoor heat exchanger fqr perfaorming the heat exchanger with
the outdoor air (open air). The above slinger ring 10 is
intended to scrape the drain water stayed on the bottom plate 6
of the main body 3 in the cooling operation and to scatter it
to the outdoor heat exchanger 11.

Numeral 12 indicates a fan casing covering a part of the
propeller fan 9. The fan casing 12 is connected to the outdaor
heat exchanger 11. Numeral 13 indicates a suction port provided
on one side (left side, in Fig. 2) of the partitioning plate 5
for introducing the open air. A suctidn frame 15 made of
synthetic resih stretching the insect proof net 14 is provided

on the surface of the suction port 13 on the side of the
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outdoor side éhamber B. Tﬁe damper 16 is supported on the
suctionlfyame 15 in a manner to be mounted as shown in the-
arrow of Fig. 3.

Numeral 17 indicates a compressor, and 18 is a drain
pump, which are disposed in the outdoor side chamber B in the
opposed side (right side, in Fig; 2) to the side where the
damper 16 is provided. |

Numeral 19 indicates an 1£E;or heat exchanger for
performing the heat exchanger with an indoor air, and 20 is a
cross-flow fan as an indoor fan disposed on the rear side of
this indoor heat exchanger 19. Numeral 21 indicates an indoor
side motor for driving the cross-flow fan 20, and 22 is a

stabilizer sérving as the partitioning pléte disposed on the
upper portion of the indoor heat . exchanger 19.

A heater supporting device 23 is hung'ffdh the stabilizer
22. In the heater supporting.piecé 23 having the lower-portion
formed to be wider than the upper portion, electric heaters 24
and 24 are juxtaposed to each other. Accordingly, the electric
heater positioned on the partitioning plate 5 side is situated
under the cross-flow fan 20. Numeral 25 indicates an indaor
drain pan disposed under the indoor heat exchanger 19, and 26 is
an air filter. The air filter 26 isidisposed on the rear side
of a suction grill (air suction port) 27 of the front panels 4
and also on the front side of the indoor heat exchanger 19.

Numeral 28 indicates a rear casing of the cross-flow fan
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20, wherein a lower end portion 29 is fixed at the rear portion
of an indoor drain pan 25, a central portion 30 being fixed at a
po#itioning piece 31 provided to be projected from the
partitioning plate 5 to the indoor side chamber A, and the upper
end portion 32 ié fixed at an upper plate 33. An indoor blower
is constituted of the rear casing 28, cross-flow fan 20, the
indoor side motor 21.and the like. Numeral 34 indicates each
auxiliary suction port formed on a portion of the rear casing 28
on the windward side (seen from the cross-flow fan'20),_and
which is forhed in a shape called as a louver by cutting and
rising of the plate made rear casing 28. Numeral 38 indicates a
battery box. |

- Fig. 3 shows a state of mounting the apparatuSes, which
are disposed in the indoor side chamber A, out of the abave
apﬁaratuses. The auxiliary suction ports 34 are made smaller
in size gradually’from the left side to the right side of the
rear casing 28. ﬁumeral 35 is a wind direction changing member
mounted on the upper surface of the stabilizer 22 (omitted, in
Fig. 1). The wind direction changing member 35 is constituted
of wind direction changing blades 36, and a wiring net 37
dispo#ed on the front.side of the wind direction changing
blades 36 for preventing the insertion of the fingers .

Numeral 39 indicates a checking portion (checking porﬁ)

used for service checking of the cross-flow fan 20 and the

electric heaters 24. The checking portion 39 is closed by an
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auxiliafy plate ﬁO touched‘from-the outside thereof (left side,
in Fig. 3). The auxiliary plate 40 is mounted with a bearing i1
which is supported by a non-drive shaft 42 of the cross-flow
fan 20. Numeral 43 is a boss of the cross- flow fan, and which
is mounted with a rotational shaft 44 of the indoor side motor
21.

In the integral type air conditioner 1 having such a
construction, the compressor 17, the outdoofgieat exchanger 11,
a pressure reduétion gear (not shouh), the indoor heat exchanger
19 and the like are sequentially connected in communication to
each other. 1In the cooling operation, the outdoor heat -
exchaqger 11 actuates as a condenser, and the indoor heat
exchanger 19 actuates as an evaporator.

When the propeller fan 9 in the outdoor side chamber B is
rotated by driving of the outdoor side motor 7, an outdoor air
is sucked from the suction ports 45 and 46 formed on the right
and left sides of the back surface of the outdoor side chamber
B into the outdoor side chamber B, followed by being cooled or
heated in the outdoor heat exchanger 11, and is discharged from
the central portion 47 on the back surface of the outdaor side
chamber B (see the solid_line arrows in Fig. 2).

Also, in the indoor side chamber A, when the cross-flow
fan 20 is rotated by driving of the indoor side motor 21, an
indoor air is sucked from the front sﬁrface of the indoor side

chamber A, that is, the suction grill 27 of the front panel 4
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into the indoor side chamhgr A, followed by being cooled or
heated iq-the indoor heat exchanger 19, and is blouwn off from a
discharge port 70 provided on the upper portion of the front
panel 4 (see the solid line arrows in Fig. 1).

At this time, the damper 16 is not opened, that is, it is
contacted with the surface of the insect proof net 14 on the

outdoor side chamber B side, at the suetion port 13 of the

partitioning plate 5, thereby closing the suction port 13.

Thus, the indoor side chamber A is separated form the outdoor
side chamber B. In the outdoor side'chamber B, an open air
intraducing passage 48 extending from one suction port 45 to
the suction port 13 is connected fo an open air discharging
passage 49 extending from the open air ;ntroducing passage to
the outdoor heat exchanger 11 (see Fig. 2).

| Next, for introducing the open air into the indoor side
chamber A, by manually operating a switching lever (not shown)
provided on the side portion of the main body 3, the damper 16
is rotated around the supporting shaft 50 thereof by the
tension of this lever. Thus, the leading edge portion of the
damper 16 is made to be close to or to be abutted on the wall
surface of a fan case 12, thus blocking the flow of the open air
flowed in the the open air introducing passage 48 as described
abave to the open air discharging passage 49. On the other
hand, the open air introducing passage 48 is communicated to the

indoor side chamber A through the insect proof net 14 (see Fig.
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W@en the outside air introducing passage 48 (that is, the
suction port 45) is communicated to the indoor side chamber A
as described above, the open air is sucked in the suction pdrt
13 of the partitioning plate 5 to flow in the indoor side
chamber A by the negative pressure -generated by the rotation of
the cross-flow fan 20, and is introduced to the inside (front
side) of the rear casing 28 from the auxiliary suctionggarts 34
through a space 51 between the partitioning plate 5 and the réar
casing 28. The open air is then blown off from the discharge
port 70 to the interior of a room together with the indoor air
in the indoor side chamber A flowing by the rotation of the
cross-flow fan 20 in the indoor side chamber A.

In this case, each of the auxiliary suction ports 34 is
forﬁed in a louver shape by cutting and rising of the windward
side portion of the rear casing 28, and each of raised pieces 52
projects outwardly (rear side, that is, partitioning plate 5
side) of the rear casing 28, so that the inner wall 53 of the
rear casing 28 is substantially kept in the smooth curve shape.

Accordingly, in introducing the open air, the reduction in the
ventilation resistance in the indoor ventilation passage as
shown in the prior arts is made smaller, and the flow of the
indoor air flowing in the indoor ventilation passage formed of
the rear casing 28 and the like is made to be smooth

substantially as in the ordinary cooling operation (see the
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solid line arrows of Fig. ﬁ). Thus, it is possible to suppress
the reduétion in the air conditioning ability of the air
conditioner 1 to the utmost in introducing the open air.

| Also, even if the drain water and rain water scraped-by
the slinger ring 10 in the indoor side chamber B adhere on the
rear casing 28 through the suction port 13, since each of the
auxiliary suction ports is formed in the louver shape by cutting
and rising of théﬁ;ear casing 28, there is little a fear of
permeation of these waters in the ventilation passage in the
indoor side chamber A. Accordingly, there is no risk of the
adhesion of the drain water and rain water on the eleetrie
heater 24, thus eliminating a fear of céusing the insulation
failure of the electric heaters Zﬁ and.the like by these
waters. In addition, in the case that drain water and rain
uafer permeate from the suction port 13, they are introduced to
the indoor drain pan 25 through a drain guide gutter 54 disposed
so as to be put between the suction port 13 and the indoor
drain pan 25, to be thus discharged.

In this case, in the case of carrying out the service
checking of the electric heaters 24, cross-flow fan 20 and the
like, first, the front panel I is removed, and the main body 3
is drawn from the case 2. After that, the auxiliary plate 40
is removed as shown in the solid line arrbw of Fig. U, so that
the non-drive shaft 42 of the cross-flow fan 20 supported by the

bearing 41 of the auxiliary plate 40 is removed. Next, the
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boss 43 on the drive side of the cross-flow fan 20 is loosen

and removed from the rotational shaft U4 of the indoor side
motor 21, and the cross—flow faﬁ 20 is drawn from the checking
portion 39 along_the axial direction of the fan 20.

After the cross-flow fan 20 is thus removed from the main
bady 3, the stabilizer 22 disposed on the upper portion of the
indoor heat exchanger_19 is removed upwardly (in the opposed
direction to that shown in the solid line arrow of Fig. 3). By
the removal of the stabilizer 22, the heater supporting piece
23 hung by the stabilizer 22 and the electric heaters 24 fixed
to the supporting piece 23 can be integrally removed.
Accordingly, even when the electric heaters 2Ii are disposed
under the cross-flow fan 20, therelmay be no trouble in the
serviée checking. Also, since the width dimension of the upper
portion of the heater supporting piece 23 is set to be smaller
than that of the electric heaters 24 juxtaposed in tno.lines, it
is possible to make smaller the gap between the heat exchanger
19 and the cross-flow fan 20 than the width dimension of the
electric heaters 24 and 24 juxtaposed in two linés, and hence
to make smaller the depth dimension of the main body 3.

As described above, according to the present invention,
the interior of the main body of the air conditioner is
partitioned into the indoor side chamber and the outdoor side
chamber by means of the partitioning plate. The partitioning

plate is provided with the suction port for communicating the
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both chambers to to each other, and the damper positioned in

the indoor side chamber for opening/closing the suction port and
for introducing an air in the outdoor side chamber into the
indoor side chamber. Further, the rear casing of the cross-
flow fan is provided in the indoor side chamber, and the
auxiliary suction ports communicated to the suetion port of the
partitioning plate are providggion the windward side of the rear
casing. Accordingly, the opegﬁ;ir is smoothly joinéd to the
indoor air flowing along the rear casing. Also, since the
damper does not block the flow of the indoor air, it is

possible to suppress the reduction in the air conditioning

ability of the air conditioner to the utmost.
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WHAT IS CLAIMED IS: " E
1. An air conditioner wherein the inSide of a body is separated

into an outdoor side chamber and an inside chamber by a partitioning
plate, comprising:

an indoor heat exchanger provided in said indoor side
chamber for performing the heat exchange with an indoor air;

an indoor blower progided in said indoor side chamber,
which is constituted of at least a cross-flow fan and a rear
casing of said cross-flow fan for circulating said indoor air
into said indoor heat exchanger;

auxiliéry suction ports provided on a portion of said
rear casing on the windward side; |

an outdoor heat exchanger provided in séid outdoor side
chamber for performing the heat exchanger with an outdoor air;

an outdoor blower provided in said outdoor side chamber
for circulating said outdoor air into said outdoor heat
exchanger;

a.suction port provided in said partitioning plate for
introducing an air in said outdoor side chamber into said indoor
side chamber via said auxiliary suction ports; ahd

a damper provided in said partitioning plate for
opening/closing said suction port; .

whereby in opening said suction port by said damper, the

air in said ocutdoor side chamber is introduced on the windward
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side of said cross-flow fan through said suction port and said
auxiliary suction ports by a negative pressure generated by the
rotation of said cross- flow fan.
2. An air conditioner according to claim 1, wherein said
damper is provided on the surface.of of said partitioning plate
on the outdoor side, and is rotated in said outdoor side
chamber to open said suction port.
3. An air conditioner according tofff;im 1, wherein said
ocutdoor bloﬁer sucks the open air from a pluraiity of suction
ports to circulate it in said outdoor heat exchanger; and

the damper opens said suction port'to communicate a part
of said suction port to said indoor side chamber, and blocks the
space between a part of said suction port and said outdoor heat
exchanger.
L. An air conditioner according to claim 1, wherein each of
said auxiliary suction ports is formed by cutting and rising of
the a portion of said rear casing on the partitioning plate
side.
5. An air conditioner wherein the interior of a main bady is
partitioned intoc an indoor side chamber and an outdoor side
chamber comprising:

an indoor heat exchanger provided in said indoor side
chamber for performing the heat exchanger with an indoor air;

an indoor fan provided in said indoor side chamber for

circulating said indoor air into said indoor heat exchanger;
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an outdoor heat exchadééﬁ,%?bvided in said outdoor side

chamber for performing the heat“exchanger uith the open air;

an outdoor fan provided in said outdoor side chamber for
circulating said.open air into said outdoor heat exchanger;

an open air introducing passage opened on the windward
side of said indoor fan for communlcatlng said indoor side
chamber to said outdecor side chamber; and

a damper provided in said outdoor side chamber for
opening/closing said open air introducing passage.
6. An air conditioner substantially as hereinbefore

described with reference to the accompanying drawings.
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