AIR CCNSITICNER BACKGROUND COF THE | NVENTI ON Thi s inventi onaLel o]
i ai r-conditioner which blows air sucked froma suction port 8

panel froma blow port of the front panel through an air inversion course.
In the_shape and structure of a casing of an air- conditioner according to
the prior art shown in Fig. 10, air sucked by a Silocco fan 2 through a
suction port 1 is blown froma blow Rort 4 through an air inversion course
3. According to the conventional structure, however, sucked air flows
along a wall 5 of the air inversion course 3. Therefore, as represented by
the distribution of arrows in Fig. 10 of the drawing,- the flow of air is
stronger on the wall (5) side and is weaker at portions far fromthe wall

5, and there involves the probl emyfhatokberibemrof air does not expand.

Unl ess the flow of air is substantially uniformthroughout the whole of the
bl ow port 4, it becones difficult to .blowair into the entire portion of a
room and

BACKGROUND OF THE INVENTION

This invention relates to an air-conditioner which blows
air sucked from a suction port of a front panel from a blow
port of the front panel through an air inversion course.

In the shape and structure of a casing of an air-
conditioner according to tﬁ; prior art shown in Fig. 10, air
sucked by a Silocco fan 2 through a suction port 1 is blown
-from a blow port 4 through an air inversion course-3.

According to the conventional structure, however, sucked
air flows along a wall 5 of the air inversion course 3.
Therefore, as represented by the distribution of arrows in
Fig. 10 of the drawing, the flow of air is sprbnger on the
wall.(s) side and is weaker at portiéns far from the wall 5,
and there involves the problem that the flow of air does not
expand. Unless the flow of air is substantially uniform
throughout the whole of the blow port 4, it becomes
difficult to blow air into the entire portion of a room, and

effective utilization of heat, cannot be accomplished.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to
provide an air-conditioner which can solve the problems of
the conventional air-conditioner described above, and which

can uniform the flow of air blown from a blow port
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effective utilization of heat cannot be acconplished. SUMVARY OF THE

I NVENTION It is therefore an object of the present invention to provide an
w . . . .

al r-condi tioner which can solve the problens of the conventional
air-condi ti oner described above, and which can uniformthe flow of air

bl own froma bl ow port -2- substantially throughout the whole of the

‘blow port. In a first aspect of the inverdion, there is provided an

rair-conditioner for blowi ng air sucked froma suction port of a front panel

froma blow port of the front panel through an air inversion course, in

whi ch air direction changing neans is disposed in the air inversion course
so that the flow of air blown fromthe bl ow port of the front panel becones
subst anti al lspbstidmrially otlyhoughbhe whel ehollet b€ thewbpowt port.

In a first aspect of the invention, there is provided an
air-conditioner for blowing air sucked from a suction port
of a front panel from a blow port of the front panel through
an air inversion course, in which air direction changing
means is disposed in the air inversidh course so. that the
flow of air blown from the blow port of the front panel
becomes substantially uniférm throughout the whole of the
blow port.

According to this structure, the flow of air blown from
the blow port of the front panel becomes substantially
uniform due to the provision of the air direction changing
means disposed in the air inversion course. Accordingly,
air can be dispersedly blown into the whole room, and the
air flow can be uniformed and expanded.

In a second aspect of the invention, there is provided-an
air-conditioner for blowing air sucked from a suction port
of a front panel from a blow port of the front panel through
an air inversion course, in which an air direction changing
means is disposed in the air inversion course so that the
flow_of air blown from the blow port of the front panel
becomes substantially uniform, the air inversioh course is
bent substantially at a right angle, and the air direction
changing means protrudes into the air inversion course so as

to change the inversion'angle of air.

In this structure of the second aspect of the invention,
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According to this structure, the flow of air blown fromthe blow port of
. the front panel beconmes substanti g the provision of the
air direction changi ng nmeans di spads ﬁﬁ!SHEﬁEHASBﬁaﬂHrS|on cour se.

Accordingly, air can be dispersedl blowﬂfﬁffgfiﬂg_gﬁole room and the air
fl ow can be uniformed and expanded —a&-second aspect of the invention,
there is provided-an air-conditioner for blomﬁng air sucked froma suction
port of a front panel from.a blow port of the front ‘panel through an air
“inversion course, in which an air direction changing neans is disposed in
the air inversion course so that the flow of air blown fromthe bl ow port
of the front panel becones substantially uniform the air_inversion course
is bent subBfaftliol 9T a2ls PleWn Hifme, thd o RPYT dPF edticod TN P #EeL

means protrudes into the air inversion course sqg as to chanqg t he i nversion

angl e of atf. PRt HFEPstanELaLdyort fe WEdnPRE R RY ot henditnidhrepmion

course and moreover, the air direction changing means

changes the inversion angle of air. Therefore, the flow of
air becomes substantially uniform, and hence, the air can be

'? dispersedly blown into the whole room;"and the air flow.can
be uniformed and expanded.

In a third aspect of the invention, there is prbvided an
air-conditioner for blowing air sucked from a suction port
'of a front panel from a blow port of the front panel through
an air inversioﬁ course, ip which the air inversion course
1is ‘divided into a pluralif; of sections so that the flow of
air blown from the blow port of the front panel becomes
substantially uniform, an air direction changing means
having a different angle is disposed in each of the sections

~of the course so divided, and the air whose direction is
inverted by each air direction changing means is guided to
the blow port of the front panel.

According to this structure, air flowing through each of
a plurality of upper and lower divided sections of the air
inversion course is inverted by each air direction changing
means and is then guided to the blow port. Therefore, the
flow of air becomes substantially uniform, and hence, the
air can be dispersedly blown into the whole room, the éir
flow .can be uniformed and expanded.

The fourth aspect of the invention provides an air-
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REPLACEMENT SHEET 3 the flow of air blown fromthe bl ow port of the front
panel is bent substantially at a right angle by the air inversion course
and noreover, the air direction changi ng neans changes the inversion angle
of air. Therefore, the flow of air becones substantially uniform and
hence, the air can be dispersedly blown into the whole room and the air

fl ow can be uniformed and expanded. |n-a4third aspect of the invention,
there is provided an air-conditioner for blowi ng air sucked froma suction
port of a front panel froma blow port of the front panel through an air

I nversion_course, in which the air inversion course is divided into a
plurality of sections so that the flow of air blown fromthe bl ow port of
the front pamditieaosesincbadangi al Iheatnidxeimnger adon dheechitaloaxhasdag
means having a different angle is disposed in each of the sections of the
course so @i iadedn afhte theomi sidkose icompresenranghe expagisdogediewieachaair
direction changing neans is guided to the blow port of the front panel.
Accor di ng heathiexchangexren %he fingldory sidleough €arhonf theplindgan ysbde
upper and | ower divided sections of the air inversion course is inverted by
each air diabgctd opodRandiony AsiNingndath teenthei déds.o ahk whemepdreing

Therefore, the flow of _air becones .
accommodated in a single casing equipped with a front panel

having a section port and a-blow'poff, in whiech an inner
casing for subjecting air sucked from the suction port of
thé front panel to heat-exchange by the operation 3} the fan
on the room side through fhe heat exchanger on the room
side, inverting the direction of air flow so subjected to
heat exchange through an air inversion course and guiding
.the air to the blow port of the front panel, is disposed .
inside the casing; an air direction changing means is
disposed in the air inversion course of the inner casing;
and the air direétion changing means is so constituted as to
change the direction of air flow so that the flow of air
blown from the blow port becomes substantially uniform.

In the structure of the fourth aspect of the invention
described above, the air inversion course can be bent
substantially at a right angle, and the air direction
changing means can protrude into the air inversion course so
as to change the infersion angle of air.

Further the fourth aspect of the invenfion described
above can have the structure wherein the air inversion
course is divided into a plurality of sections, an air

direction changing means having a different angle 1is



substantially uniform and hence, the air can be dispersedly blown into the
whol e room the air flow can be uniformed and expanded. The fourth aspect
of the invention provides an air- -4- conditioner including a heat
exchanger on the outdoor side, a fan on the room side, a conpressor, an-
expansi on device, a heat exchanger on the indoor side, a fan on the indoor
side and a nmotor for driving both of the Pams, all those being accommopdat ed
in a si.ngle casing equipped with a front panel having a section port and a
bl ow port, in which an inner casing for subjecting air sucked fromthe
suction port of the front panel to heat-exchange by the operation of the -
fan on the room side through the heat exchanger on the room side, inverting
t he directidispafsead rirf | @wvelscoBubhecsedttionbealf ¢kehadge imwenegloranceurse

i nversion course and guiding the air to the blow port of the front panel,

i s disposeso divided, and each air direction changing means changes

the direction of flow of air at a different angle.

In any aspects of the invention described above, the air

direction changing means can be a protuberance having a
- trianguiar pyramid shape. -

According to the fourth aspect of the invention and its
modifications, the flow of air blown from the bld% port of
the front panel becomes substantiaily uniform due to fhé
.provision of the air direction changing means disposed in
the air 1nvers£on course. Accordingly, the air can be
dispersedly blown into the whole room, the air flow can b;

uniformed and can be expanded.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view showing an air-conditioner
of an embodiment according to the present invention.

Fig. 2 is transverse sectional view showing the inside
of the air-conditioner.

Fig. 3 1is a longitudinal sectional view.

Fig. 4 is a cooling medium circuit diagram of the air
conditioner.

Fig. 5 is a perspective view showing an example_of an
inner casing of the air-conditioner. |

Fig.. 6 is a perspective view showing the accommodation

state of a Silocco fan in the inner casing.shown in Fig. 5.
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i nside the casing; an air direction changing neans is disposed in the air
I nversion course of the inner casing; and the air direction changi ng neans
fs so constituted as to change the direction of air flow so that the flow

of air blown fromthe bl ow port becones substantially uniform

structure of the fourth aspect of the invention described above,

In the

the air

I nver si on course can be bent substantlally at a right angle, and the air
direction changing nmeans can protrude |nto the air inversion course so as
to change the inversion angle of air. Further the fourth aspect of the

i nventi on descri bed above can have the structure wherein the air

i nver si on

course is divided into a plurality of sections, an air direction changing
means having a Higf.erenti sangl erisnsvepsd sposedonnleacheml dhe t3eet iaise of

the air inversion course
casing.

Fig. 8 is a longitudinal sectional view of the inner

casing.

Fig. 9 is an electric circuit diagram of the air-

- conditioner.

Fig. 10 is a view showing an example of a conventional

casing of an air-conditioner according to the pridr art.

PREFERRED EMBODIMENTS OF THE INVENTION

Hereinafter, an embodiment of the present invention will

be explained with reference to the accompanying drawings.

Fig. 1 shows an air-conditioner of an embodiment of the

present invention, and this air-conditioner is of the type

which can be installed in a window, for example.

The portion of this air-conditioner represented by

two-dot-chain lines is fitted to a hole of a window frame

10, and is equipped with a casing 12 and a front panel 14.

A suction port 16, a blow port 18 and an operation portion

20 are provided to this front panel 14. ‘The front panel 14

is disposed on the room side, while the casing 12 1is

disposed outside the window frame 10.

Figs. 2 and 3 show the inside of the air-conditioner

shown in Fig. 1.

A.heat exchanger 30 on the room side, a heat exchanger 32

on the outdoor side, a compressor 34, a fan motor 36, an



so divided, and each air direction changi ng neans changes the direction of
flow of air at a different angle. In any aspects of the invention described
above, the air direction changi ng neans can be a protuberance having a
triangul ar pyram d shape. According to the fourth aspect of the invention
and its nodifications, the flow of air blow fromthe bl ow port of the
front panel becones substantially uniformdue to the provision of the air

di rection changi ng neans di sposed in the air inversion course.
~Accordingly, the air can be dispersedly blown into the whole room the air
fl ow can be uniformed and can be expanded. BRI EF DESCRI PTI ON OF _-THE _

. DRAWNGS Fig. 1 is a perspective view showing an air-conditioner of an

enbodi nent catdoodi Mt B8 heoies€od toventi on. theJends bF tha¥ el Skotor
sectional view showing the inside of the air-conditioner. Fig. 3 is a

| ongi t udi n36,sent iroval faewWhérgindftes fefoptédgtoedsum Cisiawdedigiam of

the air 40 connected to the other ehd of the fan motor 36, an inner
casing 42, etc, are disposed below a board inside the casing
12. The heat exchanger 32 on the outdoor side is disposed
at the rear end portion of the caéing 12 and the heat
exchanger 30 on the room side is so disposed as to
correspond to the suction port 16 of the front pénél 14.
The Silocco fan 40 is disposed at the back of the heat
exchanger 30 on the room side. By the operation of this
Siloccé fan 40, air inside a room R is sucked from the
suction poré 16. of the front panel 14 into a later-described
air inversion cdursé 52.

The compressor 34 and the fan motor 38 are disposed at
the substantial center inside the pasing 12. The fan motor
36 rotates the outdoor fan 38.

Referring to Fig. 4, the heat exchanger 30 on the outdoor
side, the heat exchanger 32 on the outdoor side, the
compressor 34 and an expansion device 35 are connected by a
predetermined refrigeration piping and constitute a
refrigeration cycle. '

The inner casing 42 shown in Figs. 5 through 8 is made of
a synthetic resin, for example, and is equipped with an
accommodation portion 50 for the Silocco fan 40, the air

inversion course 52 and protuberance-like air direction

changing members 54 and 56. Referring to Fig. 6, the



conditioner. Fig. 5 is a perspective view show ng an exanple of an inner
casing of the air-conditioner. Fig. 6 is a perspective view show ng the
acconmodation state of a Silocco fan in the inner casing shown in Fig. 5.
6 Fig. 7 is a transverse sectional view of the inner casing. Fig. 8 is a
| ongi tudi nal . sectional view of the inner casing. Fig. 9 is an electric
circuit diagramof the air- conditioner_ kig. 10 Is a view showi ng an
exanpl e of a conventional casing of an air-conditioner according to the
prior art. PREFERRED EMBODI MENTS OF THE | NVENTI ON Herei nafter, an

embodi nent of the present invention wll '

Silocco fan 40 is accommodated in the accommodation portion
50 of the inner casing 42 as shown in the drawings.

Air sucked from the suction port 16 of the front panel 14
is blown from the blow port 18 of the front panel 14 through
the air inversion coufse 52 as represented.by the flows of

. air A, B and C (Figs. 2 and 5). The air direction changing
members 54 and 56 described above are disposed:in such a
manner that the flows of air A, B and C blown frbm the blow
port 18 of the front panel 14 become substantially unifbrm
-throughout the whole of the blow port 18.

As is obvious from Figs. 7 and 8, the air direction
changing member 54 has a substantially triangular pyramid
shape and is disposed at the. upper section formed by
dividing the air inversion course 52 into the upper and
lower sections, and-the air direction changing member 56
likewise has a substantially triangular pyramid shape and is
disposed at the lower section formed by dividing the air
inversion course 52 into the upper and lower sections.

Referring to Fig. 7, the air direction changing members
54 and 56 are so formed as to be spaced apart from each
other at a distance da = 90 mm with respect to the direction
of flow of air when the length D of the air inversion course
52 is, for example, D.= 162 mm, and the width db of each of
the air direction changing members 54 and 56 is db = 55 mm.
Referring to Fig. 8, when the height H of the air inversion

course 52 is H = 160 mm, the air direction changing member



be explained with reference to the acconpanying drawings. Fig. 1 shows an
air-conditioner of an enbodi nent of the present invention, and this
air-conditioner is of the type which can be installed in a w ndow, for
exanple. The portion of this air-conditioner represented by two-dot-chain
lines is fitted to a hole of a window frame 10, and is equipped with a
casing 12 and a front panel 14. A suction gort 16, a blow port 18 and an
operation portion 20 are provided to this ?ront panel 14. The front panel
14 is disposed on the roomside, while the casing 12 is di sposed outside
the wi ndow frame 10. Figs. 2 and 3 show the inside of the air-conditioner
showmn in Fig. 1. A heat exchanger 30 on the room side, a heat exchanger 32
on the outdm4 pirderudesonprtessiiie 3dounsé ab2nbyoa 3épgih La -7-85 mm, and

the other air direction changing member 56 likewise
protrudes into the course 52 by a length Lb = 75 mm, for
example. In other words, each air direction changing member
54, 56 is séparated at a suitable dimensional interval in
the vertical direction of -the air inversion course 52 so
that the flows of air A, B and C blown from the blow port 18 |
become sﬁbstantially uniform throughout thé whole of tho
blow port.18. As is obvious from Fig. 7, too, the air
inversion course 52 1s the course which 1s bent
substantially at a right angle, and each of the air
direction changing members 54 and 56 protrudes into the air
inversion course 52 so as to change the inversion angle of
air. |

In this embodiment, when the air inside the room R 1is
air-conditioned, the Silocco fan 40 is rotated and air
inside the room R is sucked from the suction port 16 of the
front panel 14. The flows of air A, B and C so sucked pass
through the heat exchanger 30 on the room side, then flow
through the respective courses and are blown from the blow
port 18 of the front oanel 14. In other words, the flow of
air A sucked from tho suction port 16 passes.through the
heat exchanger 30 on the room side and through the Silocco
fan 40, strikes the changing surface 54a of the air
direction changing member 54 having a protuberance-like

shape, is then guided obliquely downWard, and blown to the



out door fan 38 connected to one of the ends of the fan notor 36, an room
fan (hereinafter referred to as a "Silocco fan") 40 connected to the other
end of the fan notor 36, an inner casing 42, etc, are disposed bel ow a
board inside the casing 12. The heat exchanger 32 on the outdoor side is
di sposed at the rear end portion of the casing 12 and the heat exchanger 30
on the roomside is so disposed as to cork@spond to the suction port 16 of
the front panel 14. The Silocco fan 40 is disposed at the back of the heat
exchanger 30 on the roomside. By the operation of this Silocco fan 40, air
inside a roomR is sucked fromthe_.suction port 16 of the front panel 14

fan motor 30STE AUG8s2d atAbnd KUBSPANE ok 4 cinf nRAV IRE dsbng 12°
20 an 10895y o961 53, e RILTAR, 0 bl (8 Bidst, e hea
side, the conpregsorerily a0 A ¥PFISLE PRYOGEN 3en8" AeG2NBREHEDSY; B0 on
the room side and through fhe Silocco fan 40, strikes the
changing surface 56a of the air direction changing member 56
having a protuberance-like shape, and ES'blown from the blow
port 18 after its direction is so changed. The flow of air
C passes through-the heat exchanger 30 on the rooﬁ-side and
through the Silocco fan 40, is guided along the air course
.surface 53 -of the air inversion course 52 without striking
the prptuberance-like air direction changing membérs 54 and
56, and is blown from the right side of the blow port 18 in
the drawing after its direction is so changed.
In this embodiment, the direction of the flows of air A,
B and C blown from the blow port 18 of the front panel 14 is
changed by the protuberance-like air direction changing
members 54 and 56 disposed in the air inversion course 52,
and the flows are made substantially uniform throughout the
whole of the blow port 18 as shown in Fig. 5, for example.
Fig. 9 shows ‘an example of a driving electrical circuit
for'driving the compressor motor 34a of the compressor 34
and the fan motor 36.
In Fig. 9, A.C. power from the'power supply plug 60 is
supplied to the compressor motor 34a and to the fan motor 36
through the operation section 20. In other words, power is

supplied to the compressor motor 34a through a wiring route



predeterm ned refrigeration piping and constitute a refrigeration cycle.
The inner casing 42 shown in Figs. 5 through 8 is nade of a synthetic
tesin, for exanple, and is equi pped with an accommodati on portion 50 for
the Silocco fan 40, the air. inversion course 52 and protuberance-like air
di rection changing nenbers 54 and 56. Referring to Fig. 6, the - 8-
Silocco fan 40 is accommpdated in the aecddmpdati on portion 50 of the inner
casing 42 as shown in the drawings. Air sucked fromthe suction port 16 of
the front panel 14 is blown fromthe blow port 18 of the front panel 14
through the air inversion course 52 as represented by the flows of air A
B and C (Figs. 2 and 5). The air direction changi ng nenbers 54 and 56

described ARRX EFiNgi Shese@Vern SRa M0 ¢ haeblee Elowd-2f Lt h4.B

and C blown fromthe bl ow .
L5 and L6 and the power supply plug 60. .Power is supplied

to the fan motor 36 through a wiring route comprising the
power supply plug 60, L1, L7, L8 or L9, L10, L6 and the
power supply plug 60. A thermostat 61 using a bimetal as a
temperature detection/protection device and an overcurrent
relay 62 as .an overcurrent protection device are inserted
into the wiring route between thé opeiation'sectién 20 and
the compressor motor 34a. Through the operation section 20
'power supply OFF, the flow rate adjustment of the fan motor
386 (high and low two-stage switching) aﬁd the high and low
two-stage switching of the cooling opefation can be set.
Incidentally, reference numerals 63 and 64 denote capacitors
for improving the power factor and for preventing the noise,
respectively. ‘

Referring to Fig. 9, when the blow rate is adjusted, the
blow rate is set to "HIGH" through the operation section 20
in the case of strong (high) blow. Then, the power supply is
switched to the "HIGH" rotation side through the terminal
number 3 of the operation section 20 and power is supplied
to the fan motor 36 through the wiring L8, so that the fan
motor 36 rotates at a high speed. In the case of the weak
(low) blow, on the other hand, the blow rate ié set to "LOW"
through the operation section 20. Then, the power supply is
switched to the "LOW" circuit side through the terminal

number 1 of the operation section 20, and power is supplied



pofi 18 of the front panel 14 becone substantially uniformthroughout the
whol e of the blow port 18. As is obvious fromFigs. 7 and 8, the air
leeptlon changi ng nmenber 54 has a substantially triangular pyram d shape
and is disposed at the upper section forned by dividing the air inversion
course 52 into the upper and |ower sections, and the air direction changing
menber 56 |ikew se has a substantially trlangul ar pyram d shape and is
di sposed at the |lower section formed by dividing the air inversion course
52 into the upper and |ower sections. Referring to Fig. 7, the air
di rection changing nenbers 54 and 56 are so forned as to be spaced apart
fromeach other at a distance da = 90 nmwi th respect to the direction of
fl ow of airtehshet Han engtorD36f throush theeWirbnechinsesothat fthe fan
exanple, D = 162 mm and the width db of each of the air direction changing
menbers 54 mOHOBE63Fs r@ivatess afma Re9ersReRAt o Fig. 8, when the height H of
the air inversion course 52 is H =160 nmm the_air djrection chanilg%
menber Next, when cooling is set to "HIGH" through the operation
section 20, power is supplied to the terminals C and R of
the compressor motor 34a through the terminal number 1 of
the operation section 20, the wiring ﬂé, the thermostat 61,
the wiring L3, the overcurrent relay 62 and the.wiring L4
and through the wiring L5 and L6, and the compressor motor
34a is driven. At this time, the power supply is switched
to the "HIGH" rotation side through the terminal number 3 of
the operation section 20 and power is supplied also to the
: . | ,
fan motor 36 through the wiring L8, so that the fan motor 36
rotates at a high speed. On the other hand, when cboling is
set to the "LOW" through the operation section 20, power is
supplied to the terminals C and R of the compressor motor
34a through the terminal number 1 of the operation portion
20, the wiring L2, the thermostat 61, the wiring L3, the
overcurrent relay 62 and the wiring L4 and through the
wirings L5 and L6, so that the compressor motor 34a 1is
driven. At this time, the power supply is switched to the
"LOW" circuit side through the terminal number 3 of the
operation portion 20 and power is supplied to the fan motor
36, too, through the wiring L9, so that the fan motor 36
rotates at a low speed. In this way, HIGH/LOW switching of
cooling is effected by switching of HIGH/LOW of the blow

rate by the fan motor 38 while the compressor motor 34a 1is



-9- 54 protrudes into the course 52 by a length La = 85 nm and the other
air direction changi ng nenber 56 |ikew se protrudes into the course 52 by a
Tength Lb = 75 mm for exanple. In other words, each air direction changing
menber 54, 56 is separated at a suitable dinensional interval in the .
vertical direction of the air inversion course 52 so that the flows of air
A, B and C blown fromthe blow port 18 betdne substantially uniform

t hroughout the whol e of the bl ow port 18. As is obvious fromFig. 7, too,
the air inversion course 52 is the course which is bent substantially at a
ri ght angle, and each of the air directdi on changi ng menbers 54 and 56
protrudes into the air inversion course 52 so as to change the inversion
angl e of akieptl Tdtited®rdodd nedhstahenspbedair inside the roomR is

air-conditioned, the Silocco fan 40 is rotated and air

When the temperature of the compressor motor 34a reaches
an overheat set temperature, the contact of the thermostat
61 opens, -the supply of power to the compressor motor 34a is
cut off, the rotafion of the compressor 34a is stopped, and
the air-conditioner 1is protected. .When the overcﬁrrént
flows through the winding of the compressor motor. 34a, the
‘overcurrent relay 62 is tripﬁéd, the supply of power to the
'compressor motor 34a is similarly cut off, the rotation of
-the compressor motor 34a is stopped, and the air-
conditioner is protected.

Though the present invention has thus been described by
way of the embodiment thereof, it is obvious that the
‘present invention is not particularly limited thereto.

For example, though two protuberance-like air direction
changing members 54 and 56 are disposed in the air inversion
course 52 in the fofegoing embodiment, threé or more
protuberance-like air direction changing members may be
disposed, as well. Further, the shape of the air direction
changing member is ﬁot limited to the substantial triangular
pyramid shape, and other shapes may be employed, too.
Though the air-conditioner of the foregoing embodiment is of
a window installation type, the present invention can be
applied to other types.

As can be understood clearly from the foregoing

explanation, according to the first aspect of the invention,



inside the roomR is sucked fromthe suction port 16 of the front panel 14.
The flows of air A, B and C so sucked pass through the heat exchanger 30 on
the roomside, then flow through the respective courses and are bl own from
the bl ow port 18 of the front panel 14. In other words, the flow of air A
sucked fromthe suction port 16 passes through the heat exchanger 30 on the
. room side and through the Silocco fan 40, strikes the changi ng surface 54a
- of the air direction changi ng nenber 54~ hﬁ@lng a protuberance-1like shape,
i's then guided obliquely downward, and blown to the - 10 - left side of
the blow port 18 in the drawing after its direction is so changed, as shown
in Figs. 2 and 5. The flow of air B passes through the heat exchanger 30 on

the room syHenanthd HUELdKEd SFFemRCehEaBudioft pbkes ofhandham@my waméace
56a of the air direction changi ng menber 56

.1s blown from the blow port of the front panel through the
air inversion course, the flows of air éan be substantially
uniformed througﬂout the whole of the blow port due to the
provision of the air direction changing members in the air
inversion course. Therefore, the air can be dispersedly
blown into the room as a whole, and can be uniformed in the
room.

According to the second aspect of the invention, when the '
.air sucked from the suction port of the front panel is blown
from the blow bort of the front panel Fhrough the air
inversion course, it is bent substantially orthogonally by
the air inversion course and its inversion angle is changed
by the air direction changing members. Therefore, the flows
of air can be substantially uniformed throughout the whole
of the blow port, and the air can be dispersedly blown into
the room as a whole, and can be uniformed in the room.

According to the third aspect of the invention, when the
air sucked from the suction port of the front panel is blown
from the blow port of the front panel through the air
inversion course; the direction of flow of air flowing
thfough a plurality of upper and lower sections of the air
inversion course is inversed by the air direction changing
member héving a mutually different angle and disposed in
each. section and is then guided to the blow port.

Therefore, the flows of air can be substantially uniformed



havi ng a protuberance-like shape, and is blown fromthe blow port 18 after
its direction is so changed. The flow of air C passes through the heat
exchanger 30 on the room side and through the Silocco fan 40, is guided
along the air course surface 53 of the air inversion course 52 w thout
striking the protuberance-like air direction changing nenbers 54 and 56,

- and is blown fromthe right side of the bJow port 18 in the drawing after
" its direction is so changed. In this enbodi nent, the direction of the flows
of air A, B and C blown fromthe blow port 18 of the front panel 14 is
changed by the protuberance-li-ke air direction changing menbers 54 and 56
di sposed in the air inversion course 52, and the flows are made

subst ant i al tlyromghout fﬁhﬁ)u@hohe woife thol blov PREth GRPothe1dids SABWPS n

Fig. 5 for exanple. Fig. 9 shows an exanple of a dr|V|n8 el ectrical
circuit fordeSP\ﬂITﬂgeﬂllé’ dohpras sbR tRotidie 38908F 8FeacdMBPLSs AR CAR DR
fan notor [ n 9, A.C. power fromthe power supply plug 60 is

suppl i ed tduﬁ%éoéﬂ ressor motor 34a and to the fan motor 36
According to the fourth aspect of the invention and its

modifications, further, the flows of air blown from the blow
port of the front pahel are substantiélly uniformed due to
the provision of the air direction changing members disposed
in the air inversion course. Thepefore,.the-air can be
dispersedly blown into the room as a whole, and the air flow

-can be uniformed and expahded extensively in the room.



t hrough the operation section 20. In other words, power is supplied to the
conpressor notor 34a through a wiring route conprising the power supply
plug 60, cables L1, L2, L3, L4, L5 and L6 and the power supply plug 60.
Power is supplied to the fan notor 36 through a wiring route conprising the

power supply plug 60, L1, L7, L8 or L9, L10, L6 and the pewer—supply—plug——
60. A thernostat 61 using a binmetal as a_tggperature det gct | otection '
device and an overcurrent relay 62 as an overcurrent protiei'mi ﬁﬂ n ﬂ H”a"l
inserted into the wiring route between the operation secti .
conpressor motor 34a. Through the operation section 20 power supply OFF,

the flow rate adjustnent of the fan notor 36 (high and | ow two-stage

swi t chi ng)Whend tdechadgmedndsi:ow t wo- stage switching of the cooling

operation can be set. Incidentally, reference numerals 63 and 64 denote
capacitors for inproving the power factor and for preventing the noi se,

1. An air-conditiomer for blowing air sucked through a
suction port of a front panel from a blow port of said front
panel through an air inversion course, wherein an air

- direction changing means is disposed-in said air inversion
~course so that the flow of air blown from said blow port of
said front panel becomes substantially uniform tﬁrbughout

the whole of said blow port.

2. An air—conditibner for b;owing air sucked from a
suction port of a front panel from.a blow port of said front
panel through an air inversion course, wherein an air
direction changing means is disposed in said air inversion
course so that the flow of air blown from said blow port of
said front panel becomes substantially uniform, said air
inversion course is bent substantially at a right angle,
and said air direction changing means protrudes into said

air inversion course so as to change the inversion angle of

air.

3. An air-conditioner for blowing air sucked from a
suction port of a front panel from a blow port of said front
panel through an air inversion course, wherein air inversion
course is divided into a plurality of upper and lower

sections, an air direction changing means having a different



~

respectively. Referring to Fig. 9, when the blowrate is adjusted, the bl ow

rate is set to "H GH' through the operation section 20 inlft ¥
strong (high) blow. Then, the power supply is switched to ﬁgs"'t ﬁhASBEEN
rotation side through the term nal number 3 of the operatilon_se
power is supplied to the fan motor 36 through the wiring L8, so that the
fan notor 36 rotates at a high speed. |In fhe_case of the weak (low) blow,
on the other hand, the blowrate is set to "LOW through the operation
section 20. Then, the power supply is switched to the "LOW circuit side
through the term nal- nunber 1 of the operation section 20, and power is
. supplied - 12 - to the fan notor 36 through the wiring L9, so that the
fan motor 3fmgpéages dlspbddyV sREVGcHNGE s ENs68016R8 isd SBivided Hl @a
t hrough t he operation

the air whose direction is inverted by each of said air

direction changing means is guided to salid blow port of said
front panel so that the flow of air blown from said blow

port of said front panel becomes substantially uniform.

4. An air-conditioner including a heat exchanger on the
outdoor si&e, a fan on the outdoor side, a compféssor, an
expansion device, a heat exchanger on the room side, a fan
-on the room side and a'motor for driving both of said. fans,

: all'those being accommodated in a single.casing equipped
with a front panel having a éuction port and a Blow'port,
wherein: |

an Iinner casing for subjecting air sucked from said
suction port of said front panel to heat-exchange by the
operation of said fan on the room side through said heat
exchanger on the room side, inverting said air so subjected
to heat-exchange through an air inversion course and guiding
said air to said blow port of said front panel, is disposed
inside said casing;

an air direction changing means is disposed in said air
inversion course of said inner casing; and |

said air.direction changing means is so constituted as to

change the flow of air so that the flow of air blown from

said blow port becomes substantially uniform.

This Sheet Has Been Replaced -
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secti on 20, power is supplied to the termnals C and R of the conpres

ot or 34a through the term nal nunber 1 of the opergLng/see%roﬁ’?’/’fﬁe
mnrlng L2, the thernostat 61, the wiring L3, the overcurrent and
the wiring L4 and through the wiring L5 and L6, and: t eﬁ&
34a is driven. At this time, the power supply is smn eg'HIGH
rotation side through the term nal nunber o3 _of the opevatlon section 20 and
power is supplied also to the fan notor ég through the wiring L8, so that
the fan notor 36 rotates at a high speed. On the other hand, when cooling
is set to the "LOW through the operation section 20, power is supplied to
the termnals C and R of the conpressor notor 34a through the term,na

number 1 of thefbpemﬁ|Q#¢Iﬁ9$¢gElQOertﬁ@°9F¢}%§ to, c%%gmtﬁer §F§9n6fa%4m
wiring L3, the overcurrent relag 62 and the mnr|n3%L4 @ﬂ @hrough thﬁ ht
wirings L5 a%HrLGin‘é%rFEQP {BRUESSpr B8 sorP Rt oSUPALFFR LR A thit&

time, the power suppl ! cLrcui Sld
termnal nun®Bflg ’oﬁqﬁuf r%froﬁ158F518H f%yéﬁaﬁ&mﬂﬁaq Eégfﬁagg qﬁﬁ%
fan motor said air inversion course so as to change the inversion

angle of air.

6. An air-conditioner according to claim 4, wherein said
air inveréion course 1s divided into a plu}élity of”-
sections, said air direction changing means having a

 different angle-is disposed in each.of'said sections so that
each of said air direction changing means changes the flow

of air at a different angle.

7. An air-conditioner according to any of claims 1
through 6, wherein said air direction changing means is a

protuberance of triangular pyramid shape.



-
367 too, through the wiring L9, so that the fan notor 36 rotates at a | ow
speed. In this way, HHGYLONsw tching of cooling is effected by sw tching
of HHGH LOWNof the blow rate by the fan notor 36 while the conpressor notor
34a is - 13 - kept rotated at a constant speed. \Wen the tenperature of
the conpressor notor 34a reaches an overheat set tenperature, the contact

of the thernostat 61 opens, the supply of tBower to the conpressor notor 34a
is cut off, the rotation of the conpressor 34a is stopped, and the
fair-conditioner is protected. When the overcurrent flows through the

-wi ndi ng of the conpressor notor 34a, the overcurrent relay 62 is tripped,
“the supply of power to the conpressor notor 34a is simlarly cut off, the
rotation of the conpressor notor 34a is stopped, and the air- conditioner

i's protected. AIR CONDITIONER
ABSTRACT
Air direction changing members are diéposed in an air inversion course so that the
- flows of air blown from a blow port (18) of a front panel (14) becomes substantially uniform

- throughout the whole of the blow port (18).

Fig. 1



AgPUgh the present invention has thus been described by way of the

#rbodi nent thereof, it is obvious that the present invention is not
‘particularly linmted thereto. For exanple, though two protuberance-like air
di rection changi ng nenbers 54 and 56 are disposed in the air inversion
course 52 in the foregoing enbodi ment, three or nore protuberance-like air
direction changi ng nenbers may be di sposgdisas well. Further, the shape of
the air direction changing nenber is not linited to the substanti al
triangul ar pyram d shape, and other shgp may pbe enpl oyed, too. Though the
air-conditioner of the foregoing enboE?qﬁgg.is f a window installation

. type, the present invention can be applied to other types. As can be
understood clearly fromthe foregoing explanation, according to the first
aspect of the invention,

40




when the air sucked from the suction port of the front panel is blown from
¢ he bl ow port of the front panel through the air inversion course, the
flows of air can be substantially uniformed throughout the whole of the

bl ow port due to the provision of the air direction changing nmenbers in the
air inversion courSe. Therefore, the air can be dispersedly blown into the
room as a whole, and can be uniforned |G%Z§e room According to the second
aspect of the invention, when the air d fromthe suction port of the
front panel is bl own fromthe bl ow port of the front panel through the air

I nversion course, it is bent substan#?'gl ort gonally by the air

I nversion course and its inversion angl nged by the air direction
changi ng nmenbers. Therefore, the floms of alr qg be substantially

uni fornmed t hroughout the whole of the blom1port gnd the air can be

di spersedly blown into the roo T0te wm uni formed in the
room According to the third a en the air sucked
fromthe suction port of the f}

vl
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Fﬁdﬁithe bl ow port of the front panel through the air inversion course, the
direction of flow of air flowng through a plurality of upper and | ower
sections of the air inversion course is inversed by the air direction
changi ng menber having a nutually different angle and di sposed in each
section and is then guided to the blow port. Therefore, the flows of air
can be substantially unifornmed - 15 - 3ty oughout the whole of the bl ow
port, and the air can be dispersedly blown into the roomas a whol e and can
be uniforned. According to the fourth aspect of the invention and its

nodi fications, further, the flows of 'guﬁiomn 'romthe blow port of the
front panel are substantially uniforrfed ot he provision of the air

di rection changi ng nenbers di sposed in the air inversion course.

Therefore, the air can be d—




.di-spersedly blown into the roomas a whole, and the air flow can be

ani fornmed and expanded extensively in the room - 16 - What is clained
ds: 1. An air-conditioner for blowing air sucked through a suction port
of a front panel froma blow port of said front panel through an air

i nversion course, wherein an air direction changing neans is disposed in
said air inversion course so that the f4¢w of air blown fromsaid bl ow port
of said front panel becones substantially uniformthroughout the whole of
said blow port. 2. An air-conditioner for blowing air sucked froma
suction port of a front panel froma blow port of .said front panel through
an air inversion course, wherein an air direction changing neans is

di sposed in said air inversion cour hat® he fl ow of air blown from
sai d bl ow port of f 1(60 t?

D ]
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e :
Said front panel becones substantially uniform said air inversion course
is bent. substantially at a right angle, and said air direction changing
imreans protrudes into said air inversion course so as to change the
i nversion angle of air. 3. An air-conditioner for blowi ng air sucked from
a suction port of a front panel froma blow port of said front panel
through an air inversion course, whereinsdkr inversion course is divided
into a plurality of upper and | ower sections, an air direction changing

means having a different 17 angle js, disposed in each of said sections
so divided, and the air whose inversi n[ Jesgt changed by each of said
air direction changing neans is 8uided 0 sai bIOM/poré f said front
panel so that t flow of air Hrdwn from said bl ow port said front pane
becones "subst anty } hr-condi ti oner— i-ng a heat :
exchanger on the=out r side, a fanLGS}ihe
Si (rl L3"" —L4
FAN HIGH
FAN LOW
cOOL Low s
. GND= coOL HIGH — 6]
89 9 02
] | 20 L8 —S—EEI—J
. : L9 L2
~L6
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outdeor side, a conpressor, an expansion device, a heat
roonfs¥ife, a fan on the roomside and a notor for drivi
fans, all those being accompdated in a single casing
panel having a suction port and a blow pgrt, wherein:
subj ecting air sucked fromsaid suction port of said fri
heat - exchange by the operation of said fan on the room side through said
heat exchahgflowasT dihblowaofiomi te blow péit lof e Hentchadelris beniSsubs@aatily 4tk right
heat - exchange through an air inversion course and guiding said air to said
bl ow port apgleshy dther aintinpemion, cowsealiandomertoversi tie anidirectian rapanging ameans
direction changing neans is disposed in said air inversion course of said

i nner casichangearibie daversianrangle of tairon Tdisrefieren ghenflawsof girsbecomes tsubstamsinllys t o
change the flow of air so that the flow of air bl own from said bl ow port
becones s&HpERt and honges ithe pix can be. dispersedly blewnginte thenwhele deem, sad dheliairg t o

claim4, erein said air iﬁversiP course is bent substantially at a
ri ght ow can be uniformed and exp .

In a third aspect of the invention, there is provided an air-conditioner for blowing
air sucked from a suction port of a front panel from a blow port of the front panel
through an air inversion course, in which the air inversion course is divided into a
plurality of sections so that the flow of air blown from the blow port of the front panel
becomes substantially uniform, an air direction changing means having a different angle
is disposed in each of the sections of the course so divided, and the air whose inversion
angle is changed by eac;,h air direction changing means is guided to the blow port of the

front panel.

According to this structure, air flowing through each of a plurality of upper and
lower divided sections of the air inversion course is inverted by each air direction
changing means and is then guided to the blow port. Therefore, the flow of air becomes
substantially uniform, and hence, the air can be dispersedly blown into the whole room,

the air flow can be uniformed and expanded.

The fourth aspect of the invention provides an air-



angle, .and said air direction changing means protrudes; umu bdl -
mvé‘?s‘f’én course so as to change the inversion angle o 23 ﬂ‘l HEE
air-conditioner according to claim4, wherein said air lji nver nap mz
divided into a plurality of sections, sapd air directi nD%‘ﬂa rn ynt_f
having a different angle is disposed in each of said sections so that each
of said air direction changi ng neans changes the flow of air at a different
angl e. 7. angles dispesedrinliea¢hooksaichsartions sydivisledngndothe @lirawhese inversionghgh, is
wherein said air direction changi ng neans is a protuberance of triangular
pyr am d shagnged by each of said air direction changing means is guided to said blow port of said

UJ

front panel so that the flow of air blown from said blow port of said front panel becomes

substantially uniform.

4.  An air-conditioner including a heat excMger on the outdoor side, a fan on the
outdoor side, a compressor, an expansion device, a 'heat exch@ger on the room side, a
fan on the room side and a motor for driving both of said fans, all thos_e being
accommodated in a single casing equipped with a front panel having a suction port and a

blow port, wherein:

an inner casing for subjecting air sucked from said suction port of said front panel
to heat-exchange by the operation of said fan on the room side through said heat
exchanger on the room side, inverting said air so subjected to heat-exchange through an
air inversion course and guiding said air to said blow pbrt of said front panel, is disposed

inside said casing;

an air direction changing means is disposed in said air inversion course of said

inner casing; and

said air direction changing means is so constituted as to change the flow of air so

that the flow of air blown from said blow port becomes substantjally uniform.

-
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