0 3 OCT 2003 1 WALL MOUNTED TYPE Al R CONDI TI ONER HAVI NG Al R BLOW OQUT

DI RECTI ON CHANG NG PLATE BACKGROUND OF THE INVENTION 1. Field of tHECT 2003
| nvention The present invention rel at ef_to a wall nounted type air
conditioner having an air blow out ditection changing plate at an air

bl ow- out port of the main body of an air conditioner. 2. Description of
the Related Art There Is known a wall nounted type air conditioner having
an air bl ow out c Taliy ) ' ' port
surrounded by a s %nga Léﬁﬁg@g&@m\%@ mai n body of
the air conditioner |1 I ai r bl ow out

di rection changi ng %ﬁ&&@ﬁ%ﬁ@%ﬁml%iﬁwﬁ%@fand pl ural
vertical plates, and the di rectl on_of the air _stream_ bl own out fromthe
air blow out port can b&adoiiailPUN]) QI dEHin] Nosture (orientation)
of the horizontal plates and the vertlcal pl at es. For exanpl e, under

cool i ng obdtield dfithetlhwentionzont al plates and the vertical plates are
controlled so that the air streamis blown out substantially in the

hori zontal di r the present inmeerstime rélaced toan aballlinsdanted type tdie conditisheeam On
t he ot her hand, under heating operation, the horizontal and vertical plates
are conthaihgdnsair e -culelifdoti ot dhemping phdtewt A1 hirdhleet &itipat lof the t he
vertical direction to formthe air streamflow ng along the floor face.
However, mhidBédyosan did donditibndor the conventional air blowout direction
changing plate conprising the two horizontal plates and the plural

2. Description of the Related Art

! UAA i T -_.

There is known a wall mounted type air conditioner having an air blow-out
direction changing plate in an air blow-out port surrounded by a scroll portion
and a tongue portion of the main body of the air conditioner. In this type of air
conditioner, the air blow-out direction changing plate comprises two
horizontal plates and plural vertical plates, and the direction of the air stream
blown out from the air blow-out port can be controlled by changing the posture
(orientation) of the horizontal plates and the vertical plates.

For example, under cooling operation, the horizontal plates and the
vertical plates are controlled so that the air stream is blown out substantially
in the horizontal direction to increase the travel distance of the air stream. On
the other hand, under heating operation, the horizontal and vertical plates are
controlled so that the air stream is blown out substantially in the vertical
direction to form the air stream flowing along the floor face.

However, it has been difficult for the conventional air blow-out
direction changing plate comprising the two horizontal plates and the plural
vertical plates as described above to uniformly circulate warm air /cool air all

over the room under air-conditioning.



vertical plates as described above to uniformy circulate warmair /coo

air all over the roomunder air-conditioning. 2 0 3 0 CI 2003 SUNMfﬁﬁ ?F
THE | NVENTI ON Therefore the present jgvention has been i npl enent ed Gi@@ﬁ
of the foregoing situation, and has an object to provide a wall nounted
type air conditioner which can uniformy circulate warmair/cool air al
over the room wunder air-conditioning. According to the present invention,
there is provided a wal |l e i SH RET RI TN EERETHener having an air

bl ow out direction changing pr T pI oW out port of the main body

L) i
of the air congditianer, characterized iyn that . Saj | L rection
changi ng pl at gﬁé%'f?%?"ies@&lﬂ%?#%ﬁ)e‘}" %ﬂpflzlb?ﬁ Q?exbﬁrgﬁggleg’xt[g %%%]\%‘Qﬁ%e
| ongi tudj nal .direction of e | ower, .side of said aik bl ow out ori; an
upper h %%HP&ISlB%%E‘é’:e&?éﬁtﬂsnﬁni?h?Wetq BF@P&%& Rl et gt
upper side of said_air blowout port;_ and plural vertical plates extending
in the strditioneewhichean awitormdyicirenlate pyagm @Hllcoﬁﬁﬁ%r, gﬁﬁ?@&éﬂh‘e Y upper
horizontal plate is divided into at |east two horizontal plates in the
| ongi t udiunder airrceoditaeoningf t he upper side of said air blowout port. In the
above wall nounted type air conditioner, the |ower horizontal plate is
desi gned to hakecordimgltdtlserprésent tiventimi, dheppis providedbatwall pranded | n t he
above wall nounted type air conditioner, dinples are forned on both sides
of each fpeddirlconditidnur vrihical aipllidesouwd tireetionvhangpeg pkate fia@s ¥ said
| ower horizontal plate to thereby increase a travel distance of air stream
bl own oubldw-8at pattlofithe bhaltr body prthe air conditioner, characterized in that

said air blow-out direction changing plate comprises: a lower horizontal plate
extending in the longitudinal direction of the lower side of said air blow-out
port; an upper horizontal plate extending in the longitudinal direction of the
upper side of said air blow-out port; and plural vértical plates extending in the
short-side direction of said air blow-out port, wherein said upper horizontal
plate is divided into at least two horizontal plates in the longitudinal direction
of the upper side of said air blow-out port.

In the above wall mounted type air conditioner, the lower horizontal
plate is designed to have a width smaller than said upper horizontal plate.

In the above wall mounted type air conditioner, dimples are formed on
both sides of each of at least two vertical plates and on the upper surface of

" said lower horizontal plate to thereby increase a travel distance of air stream

blown out from said air blow-out port.

In the above wall mounted type air conditioner, the at least two
horizontal plates constituting said upper horizontal plate are designed to be

swingable out of phase in the vertical direction.

BRIEF DESCRIPTION OF THE DRAWINGS




In the above wall nounted type air conditioner, the at |east two
hori zontal plates constituting said upper horizontal plate are desﬂi@ﬁdmp

be sw ngable out of phase in the vertgcal direction. BRI EF DFSCRI PTI QN OF
THE DRAWNGS 0 3 OCT 2003 3 Fig. 1 is a cross-sectional view show ng an

enbodi mrent of a wall nounted type air conditioner of the present
i nvention; Fig. 2 is a perspective view showing the wall nounted type air

condi tioner of F‘i%'.el pirseéed%sé'g'éﬁ%ﬂﬁliai)ﬂﬁeﬁi ShowinigSad @RbHedSEdrtvef W ewlishow ng
flat posture confrol; Fig. 4 1s a perspective view showng a state that the

flap is expladad: Fig. 5.]. | ' howi ng vertical plates;
Fig. 61 ?@I&&ﬁgﬁ%ﬁ 0“3‘ %@vn%h@?mﬂlﬁgﬁ\%ér%ﬁggkﬁgfgt es and a | ower
hori zontal plate; Eigs. 7A to 7D show the di RAATY | egqp and
t enper at ur e d&gg'r Ebgﬁ i%ﬂ?%z&"ﬁe"w&. ﬁ%ﬂ%ﬁyé (;c(?lteawagll rn?iuo%?t Pdner i s
nmounted in @ corner, . of a rogmunder air-conditioning; and Fig. 8 is a
di agr am seaditinperiofthepregentMyYenMinder heating operation when the main
body of an air conditioner is nounted in a_corner of room under
ai r- condi t i oni Kag- M2 peesnestive v shemneBabPestige e present invention
wi Il be described hereunder with reference to the agéﬁrrpanyi n]% d&_awi ngs.
Fig. 1is a crdg-4ecapersective viewshawing agtatethahtheflap pe exploded:
Fig. 5 is a perspective view showing vertical plates; :
Fig. 6 is a perspective view showing vertical plates and a lower
horizontal plate;
Figs. 7A to 7D show the directivity of air stream and temperature
distribution when the main body of an air conditioner is mounted in a corner
of a room under air-conditioning; and
Fig. 8 is a diagram showing flow of air stream under heating operation
when the main body of an air conditioner is mounted in a corner of a room
under air-conditioning.
A preferred embodiment according to the present invention will be
described hereunder with reference to the accompanying drawings.
Fig. 1 is a cross-sectional vie showing a wall mounted type air
conditioner of the present invention. Reference numeral 1 represents the main
body of the air conditioner, and the main body 1 is fixed to the wall 3. In the
main body 1 are disposed an indoor heat exchanger 5 and a cross-flow fan 7.
An upper air suction port 9 is integrally formed in the form of a grill
on the upper portion 1A of the main body 1, and an air suction grille 11 is fixed

to the front edge portion 1B of the upper portion 1A of the main body 1 so that




conditioner of the present invention. Reference nuneral 1 represents the
main body of the air conditioner, and the nmain body 1 is fixed td30&l 2843 !
3. Inthe main body 1 are di sposed an, ndoor heat exchanger 5 and a
cross-flow fan 7. An upper air suction'port 9 is integrally formed in the
formof a grill on the upper portion 1A of the main body 1, and an air
suction grille 11 is fixed to the front edge portion 1B of the upper

porti on 161@_10%1%5{@1@3%% '§9u§@@ﬁ gﬁjggsﬁcﬂé %04 trﬁleetaP@d m\fff;nh@mn 1B of

the air suction grille 11 1s freely r ed fro ront ace of the
mai n body (o) | ndi td ener. undear..the state,that. the er nd 11A
of the ai ?élcseu%\tt?n%ﬁmgﬁ Pﬁ‘gy jiloqtilel qlﬁiggagi%or{qgem}(féaﬁpeésgﬁtéa %’&lﬁggn‘lpﬁ%of t he
upper porti A tbhrough g.hin .as. to .be rotatabl,e around fyl crum
(hot" Bhotnd Tipeide Setevdi prifle 18 TiBarts she ot cdee oBHERAB & hELt o
inside the air suctign grille 11 so as tq be freely novable in the upward
and downwdPBeY Beylaen da{dhrongh ainge sq-as ko %mta@%?gammgéal%ynh rol |
portion 17 and, a tongue portion 19 is forned at the | ower portion of the
mai n bodySlNWIl e air conditioner, and an air blow out direction changing
plate 23 is disposed in the air blowout port 21. The air bl ow out

di recti on changAmgaiplsactiofFiltempd hesmg a fdted élemiedt is nowertedonsiderthal pl at e
24 extending in the longitudinal direction of the |ower side of the air

bl ow out porsuckibn grillegdeso Aoto berfradly mbadhie 25 the tupreindgand dotwaward

| ongi tudi nal direction of the upper side of the air blowout port 21 and

pl ural vedirectibngl ates 26 extending in the short-side direction of the air
bl ow- out port 21. Further, an ion generating device 27 is

An air blow-out port 21 surrounded by a scroll portion 17 and a tongue
portion 19 is formed at the lower portion of the main body of the air
conditioner, and an air blow-out direction changing plate 23 is disposed in the
air blow-out port 21. The air blow-out direction changing plate 23 comprises
a small-width lower horizontal plate 24 extending in the longitudinal
direction of the lower side of the air blow-out port 21, an upper horizontal
plate 25 extending in the longitudinal direction of the upper side of the air
blow-out port 21 and plural vertical plates 26 extending in the short-side
direction of the air blow-out port 21. Further, an ion generating device 27 is
disposed at the necked upstream side in the air blow-out port 21.

As shown in Fig. 2, the lower horizontal plate 24 comprises one small-
width slender flap 24, and the upper horizontal plate 25 comprises two flaps
25A and 25B which are larger in width than the lower horizontal plate 24 and
separated from each other in the longitudinal direction.

The flaps 24, 25A, 25B are independently connected to individual DC
stepping motors respectively, and for example they are controlled to be

independently swingable while the swinging motions thereof are displaced in




di sposed at the necked upstreamside in the air blowout port 21. As shown
in Fig. 2, the lower horizontal plate 24 conprises one small- wi dt ) F0ehges
flap 24, and the upper horizontal platg_25 conprises two flaps 25A and 25B
which are larger in width than the | ower horizontal plate 24 and separated
fromeach other in the longitudinal direction. The flaps 24, 25A, 25B are

I ndependently connected to individual DC stepping notors respectively, and

for exa |l ed to be independently sw ngable while the
o bRtk BT,

SW ngi n ré displaced in 0 3 0 CT 2003 5 phase as shown in
Fig. 3. As sho in Figs. .4 and 5,, th lural, vertical plates 26 are freely
oratabl y 11 xechbpgvgnE Hendoanih b B8Pt peihical lasks H Brd Gl o

pl ates 26 ar tually linked .to one another by each bar 32. In the

mut ual | y-noﬁs%@éynﬁve&top apnpslender platecH, andHbeyespectiye vsrte réeﬁesvafﬁthe
right end in Fig. 5.is directly supported on the scroll portion 17, and a
DC st eppiang mutsally dinkedstmoang anothémkpeach kare3Znkh the mmetusdly-Boked nked t o
the vertical plate 26A. By forwardly/reversely rotating the notor, each bar
32 is rexerpcakplates|36, e dhe rvertiealdplatet26h advfthanright endAn Bigl § he
posture of each vertical plate is controlled. A hook 3 1A is forned at one

end of thHredthndapppttad comdthe aorbll Pertiewkl 7, 3Al asDENgrppthgvinidton (hioki ng
portion (not shown) of the scroll portion 17 to thereby fix the plate 31

to the sahevWm)Aolinked th oneldndt dfithe HARIA NNkt tHehRereinsslasEB6Abet ween t he
hook 31A and the fixing portion is released and the plate 31 is drawn out,
the plate 31 iy olfgiesrdly/reversely rotating the motor, each bar 32 is
reciprocatively moved in the direction of an arrow A, and the posture of each
vertical plate is controlled. |
Ahook 31Ais formed at one end of the slender plate 31, and the hook
- 31A is engaged with a fixing portion (not shown) of the scroll portion 17 to
thereby fix the plate 31 to the scroll portion 17.
In this construction, the engagement between the hook 31A and the
fixing portion is released and the plate 31 is drawn out, the plate 31 is rotated
around the support point of the vertical plate 26A which is directly supported
on the scroll portion 17, and all the vertical plates 26 are integrally drawn out
from the air blow-out port 21 together with the plate 31. Further, in this
construction, when the plate 31 is rotated to integrally drawn out all the
vertical plates 26 from the air blow-out port 21 together with the plate 31
after the respective flaps 24, 25A and 258 are detached, the inside of the air
blow-out port 21 is empty and this makes it remarkably easy to clean the
scroll portion 17 and the tongue portion 19 and further the cross-flow fan 7,

etc.

Fig. 6 is an enlarged perspective view showing the lower horizontal




around the support point of the vertical plate 26A which is directly
supported on the scroll portion 17, and all the vertical plates 260:31’@1 %UUJ
integrally drawn out fromthe air blow out port 21 together with the plate
31. Further, in this construction, wh®ni the plate 31 is rotated to
integrally drawn out all the vertical plates 26 fromthe air bl ow out port
21 together with the plate 31 after the respective flaps 24, 25A and 25B
are detached, .the inside of the air blowout port 21 is enpty and this
makes it P@r?ﬁrziéa‘i‘ﬂ‘it vertical plaign26he  scrol |l portion 17 and the tongue
portion 19 and further the cross-flow fan 7, etc. Fig. 6 is an enl arged

per spective vi eln shisiemyodimentdor eamiplemanyalitipdeCtrezegesh3divaich24 and
the vertical plates 26. In this enbodi nent, for exanple, many dinples

(r ecessesargsubstiantiallyr sinslssteadinhplek fomhed loar theoowlied |y eeipery wEa wellt he
outer periphery of a well known golf ball are fornmed on both sides of each

of plural kfibwa gdi]ffmﬂp)are Mefmed adn Motk &8ded of RAcR bft PRrdPRRYo D¥h of the
| ower horizontal plate 24 to increase the travel (flow) distance of air
t

stream bl outilplAtel 6! A6 8hthBhWer QULAREOF tRS] i rﬁbpgla@e 24l
I'Tm o the above positions,

formation | ocation of these dinplés is not te

and they ed& Y fﬁ@epﬂﬁgﬁdﬁhﬁ%& Jflﬁp §'E:rac ggo%gug Pronl tRe gﬁ%’@iwﬂm ’

under cooling operation, posture o _ e two flap and 25B
ot DSB8 LSBT ol et B B S 20T
SR T TR SRE KR SR SR ORI TR AT
According to this embodiment, under cooling operation, the posture of
each of the two flaps 25A and 25B is independently controlled as shown in Fig.
3 while the lower horizontal plate 24 is controlled to be kept in the
substantially horizontal position as indicated by a solid line of Fig. 1 to blow
out the air stream substantially horizontally and increase the travel (flow)
distance of the air stream by action of the many dimples 33.
Accordingly, not only the travel distance of the air stream is increased,
but also cool air can be uniformly blown all over the room under air-
conditioning by the action of the two flaps 25A, 25B. Further, when minusions
are generated from the ion generating device 27, the minus ions can be
uniformly blown all over the room while riding on the air stream.
Under heating operation, the posture of each of the two flaps 254, 25B
is independently controlled as shown in Fig. 3 while the lower horizontal plate
24 is controlled to be kept in the substantially vertical position as indicated by
a broken line of Fig. 1 to form air stream along the floor face.
Accordingly, not only the air stream along the floor face is formed, but

also warm air can uniformly blown all over the room under air-conditioning by



di stance of the air stream by action of the many di nples 33. Accordingly,
not only the travel distance of the air streamis increased, but ﬁl q@@l
air can be unifornmly blown all over theg roomunder air- conditioni éﬁgu e
action of the two flaps 25A, 25B. Further, when minus ions are generated
fromthe ion generating device 27, the mnus ions can be wuniformy blown
all over the roomwhile riding on the air stream Under heating operation,

the postu : eyt fyl A, 25B, is independently controlled
s shown e RESRG AR kO Pab¥Bs 3Bh T Phoh il S5 grbebed t o be
kept in the substantially. vertical _position as indicated by a broken |ine
of Fig. |MG ?’g‘? H%E?n%r@ﬁé%#%mﬁwgiﬁ%@ nyEy 10n§can bewadenmly blowmoall on| v
the air streamalong the floor face is forned, but also warmair can

uni f or ml yo%¢ room while rgiagrasothe it streant.- condi ti oning by 0 3 OCT 2003 7
the action of the two flaps 25A, 25B. Further, when minus ions are
generated fronFigse Tdoho d%hesha\wi the directieit@ of il estnéary sandnemperatoge
uniformy blown all over the roomwhile riding on the air stream Figs. 7A

to 7D shodisthibutionewhenithe nfaimibodst I adfnthangirt @mderiahey & nfbusitéd BHtaon when
the main body 1 of the air conditioner is nmounted in a corner of a roomi4l

under ai recxaedi 6f aNirogm Menﬁidethﬁ_sconaﬁi&ﬁﬂgI%mMeFi%@ﬂWAoaﬂmer% .
conventional air conditioner, and Figs. 7B and 7D corresponds to the air

condi { | Onesrrelponld® {87 A€ Ntorl RHABhLPair ABod dBRBA" BA AN TBISmd’ ATend 78,

when the respective flaps are controlled as descri nter X

of the aigo®bd @sit.ﬁtﬁ@aﬁf&ﬂﬁéﬁm%@%b@ﬂt&%@ﬁﬁ&ﬁmer of the room 41

under air-conditioning. Furt
As is apparent from Figs. 7A and 7B, when the respective flaps are

controlled as described above, the center X of the air stream is shifted to
substantially the center of the room 41 under air-conditioning. Further, as is
“apparent from Figs. 7C and 7D, when the respective flaps are controlled, the
temperature gradient is small, and warm air or cool air can be uniformly
blown all over the room 41 under the air-conditioning.

Fig. 8 shows flow of air stream under heating operation when the
main body 1 of the air conditioner is mounted in a corner of the room 41 under
air-conditioning.

As described above, when the flaps 24, 25A, 25B are controlled as
described above, the air stream blown out from the air blow-out port 21 can
be uniformly circulated all over the room 41 as indicated by Y.

The present -invention is not limited to the above-described
embodiment, and various modifications may be made without departing from
the subject matter of the present invention.

The control of the posture of each flap is not limited to the above-

described control mode, and another control mode may be used. Further, the



apparent fromFigs. 7C and 7D, when the respective flaps are controlled,
the tenperature gradient is small, "and warmair or cool air can mﬂﬁ 2003
uniformy blown all over the room 4lgunder the air-conditioning. FIg. E
shows flow of air stream under heating operation when the min body 1 of
the air conditioner is nmounted in a corner of the room 41 under
air-conditioning. As described above, when the flaps 24, 25A, Zggagre
controll S [ VR, ; bl irPghe flogpgittdmadi r

bl ow out&\ eﬁthﬁ%ﬂﬁgtﬁ?i@fﬁr y c(??lgttfg{egd al I@gl/er t he r%m(gm 41 as

i ndi cated. by.Y. ;The present,.i.nvent] ' ey ' iepeebeescri bed
enbodi rre&‘F?é/té% IJQWF@% cﬂwlisﬁogjt lltl{éﬁ{s?)ekg@?%g Hnr%i(!%a \?\ngttﬁgh?ﬁgeparti ng from
the subject matter of the present invention. The control of the posture of
each fla§“’|3§ OR&OY% nited to the above- described control node, and another
control node may be used. Further, the 8.0 3 0 CT.2003.upp ol:l.zant al
plate 25 is diAbdegcribed abeue; agsordingsta the Héesleﬁﬁéf“(ﬂﬁ;i‘%gl‘%laﬁréié? |9on.
However, the division nunber is not limted tqo two, .and it Ty be. three or
more. Ascabdsairi dzed baboniformby dlewn ocreulate ﬁﬁs@‘fﬂr the, EAPPOHRAEE A ai r or
cool air can be uniformy blown (circulated) all over the roomunder air-
condi t i opariitioRid}3 OCT 2003 WHAT IS CLAIMED IS



1. Awall nounted type air conditioner having an air bl ow out direction
changing plate in an air blowout port of the main body of the ait
conditioner, <characterized in that saijd air blow out direction cﬂédﬂﬂﬂﬂﬂ
pl ate conprises: a |lower horizontal plate extending in the |ongitudinal
direction of the lower side of said air blow out port; an upper horizontal
pl ate extending in the longitudinal direction of the upper side of said
air blowout port; and plural ywefrar - tending in the short-side
direction of said air blow odl ¥

i's divided i | east, two_horizontal plates in the,longitydinal
h?rel:;/: oﬁﬂo?‘n%v%ga&b%g}et%ai M\Qg?norgéﬁ% %%Prgﬁa}?ﬁéténnﬁ&?ﬁ}.lo‘g%lh I a‘?nm)unted

type air gonditioner .as clainmed in claim1, wherein id.lower horizontal
plate is %%aﬂtfa P aeait RIpeeRtarast bhe maw daty otsjglp)wr WD)
plate. 3. The wall nounted type air conditioner as clainmed in claim]l,
wherei n  Aiarpriexizgdanithatsaidonr blewrout dexectipn chahgio platd easprisess verti cal
pl ates and on the upper surface of said |ower horizontal plate to thereby
increase a travel diasthmwer dformdontslt ridate béxtendmgt ibr dhesdomgitndinkl ow out
port. 4. The wall nounted type air conditioner as clainmed in claima1,
wher ei n sdirectiot of thadbwewsideosf sadd b blpvadtporenst i t uti ng sai d upper

hori zontal plate are designed to be swi ngable out of phase in the vertical

direction. an upper horizontal plate extending in the- longitudinal

wherern-sai d upper horizontal plate

direction of the upper side of said air blow-out port; and

plural vertical plates extending in the short-side direction of
said air blow-out port, wherein said upper horizontal plate is divided into at
least two horizontal plates in the longitudinal direction of the upper side of
said air blow-out port.
2. The wall mounted type air conditioner as claimed in claim 1, wherein said
lower horizontal plate is designed to have a width smaller than said upper
horizontal plate.
3. The wall mounted type air conditioner as claimed in claim 1, wherein
dimples are formed on both'sides of each of at least two vertical plates and on
the upper surface of said lower horizontal plate to thereby increase a travel
distance of air stream blown out from said air blow-out port.
4. The wall mounted type air conditioner as claimed in claim 1, wherein said
at least two horizontal plates constituting said upper horizontal plate are

designed to be swingable out of phase in the vertical direction.



