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.| Specification V O 5 The present invention relates to an air
condi tioner, and nore particularly to an air conditioner that has an

~approxi mately rectangul ar di scharge port. BACKGROUND ART
conditioning units that are hung fromthe ceiling are meld m ﬂmmmjmw

prior art. These types of ceiling hung indoor units are typica| provid
with a 10 main casing that can be hgqgitida@ibht he ceiling and i idlude an
approxi mately rectangul ar discharge port on the front surface t hereof, a

nmul ti-van fafri RRE ¢ @WNVENT N and discharges it, ﬁmt exchan@er

The main casing furt | ncludes a top panel, a bOttom pane 'ﬂmﬂuﬂwwﬂ m

di sposed op he top panel, and plastic ornanmentation
cover the %§ﬁ8%lﬁlon Jott om and both side surfaces t hereof. The*coop* panel

can be hunggfﬁéﬁ_&wg &?ﬁabng by means of a netal fixture. The ornanmentation
can be atta b casing by neans of screws. One or nore air
direction vanes that pivot up and down are provided in the discharge port.
Bot h end8 of each TAE Preseniciawertipnsidesaiocansaip gendidencesnandnmoreppasticderly 43§ ng
by, for exanple, bearings that has been bolted thereto, and are
freel ypi vot ablair conditiooer. thyftan an approkinedtelygectpagulari d:.tSdhergg port. t he
| ongitudinal direction, the air direction vanes will also be nmade | ong.
When t he ai IBACKGROUND/AREs are | ong, they are not only supported on both
ends, but are also supported in the mddle by a central support member
bolted to the nai Mndvasait@ondifieniBgNinit8 th dfRPiINg fiahike calif® afd Wellknow in
the prior art. These types of ceiling hung indoor units are typically provided with a
10  main casing that can be hung from the ceiling and include an approximately
rectangular discharge port on the front surface thereof, a multi-van fan that draws in
air and discharges it, and a heat exchanger.
The main casing further includes a top panel, a bottom panel which is
disposed opposite the top panel, and plastic ornamentation that serves to cover the
15  front, bottom and both side surfaces thereof. The top panel can be hung from the
ceiling by means of a metal fixture. The ornamentation can be attached to the main
casing by means of screws.
One or more air direction vanes that pivot up and down are provided in the
discharge port. Both ends of each air direction vane are supported on the main
20  casing by, for example, bearings that has been bolted thereto, and are freelypivotable
thereon. When the discharge port is long in the longitudinal direction, the air
direction vanes will also be made long. When the air direction vanes are long, they
are not only supported on both ends, but are also supported in the middle by a central
support member bolted to the main casing. The central support member also allows

25  the air direction vanes to freely pivot.

By rotating the fan in this type of indoor unit, air is introduced into the
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.25 the air direction vanes to freely pivot. By rotating the fan in this
type, of indoor unit, air is introduced into the Air Conditioner TECHN CAL
"FIELD 1 interior of the main casing fromthe intake port forned therein,
heat exchange occurs in the heat exchanger between the air and refrigerant
in the heat exchanger such that the tenperature of the air is regul ated,

and the t enpgleAbrbLihe Setth 3h8Hg Ao ihg ihARS Poﬁifmrtﬂﬁginf h@z[f‘e%(fﬁlﬁ?gb%ﬁaﬂﬁge

port into the indoor space. Ih addition, the direction 5 o alr can be

changed up qj, ¢ Pr{\geht %Xﬁkﬁh%%lﬁé&gem 3y z%n%iarreg'%eiragllrt] i ‘a'P:el?eat X)V(clhlﬂnéé}:&ﬁflﬁ ﬁﬁlg of -

i ndoor unit, the t1 mes en Fection vanes

di snount ed i rder to r.f orm.mai nt.engnce, .Conventional | en .t air
direction bltg%g%m%err ae'tufeogﬁéhed Pgﬁﬁdﬁg‘é‘&eg’t AEd e ge\}%pe ARGy {eﬁéfa{e\ﬁgalr i e
ornanentati o n both i de panels wll be renmoved with a screwdriver, the
screws secur‘ﬁs??g‘artgﬁg f’iﬁ’é‘éﬁl"n‘gé‘a\ﬂfﬁ"l porhintg ¢ igdooreipacied In Additiopethgjdiregtionsct i on
vanes wil | then be shifted left or right and dismunted. Wth these types
of conventi Giahe ar sancksrehangesher e doyex ity piNeting Mgminrdisectionvanss. t he si de
panel s of the indoor unit and the bearings thereon nust be renoved in order
to di smount the aiWithithietypeofi inddoesnit, Fhers willrbedimier when the mindirettien saresws on
the side 15 panels and the bearings, there needs to be space on the sides

of the indoowilluse distdantedih lorderltd @etforns enadmeifidncer Convaativasty, whenafeair on,
a screwdriver needs to be prepared in order to renove the side panels and

t he beari ngsircafich bhgesSird @0 BedRfounitd, thedtichdSecu?BRAht SrmbRch@ABY 88 bothhus,
the indoor unit can be placed in only a limted nunber of |ocations, and

oo, SR 0 SO 11 e L SE I B R0,
install gpl 0N @NPe removed, and the air direction vanes will then be shifted left or right and
dismounted.

With these types of conventional air conditioners, both theornamentation on
the side panels of the indoor unit and the bearings thereon must be removed in order
to dismount the air direction vanes. Thus, in order to remove the screws on the side

15  panels and the bearings, there needs to be space on the sides of the indoor unit that
will allow a screwdriver to be used. In addition, a screwdriver needs to be prepared
in order to remove the side panels and the bearings, and the side panels and bearings
need to be removed. Thus, the indoor unit can be placed in only a limited number of
locations, and the task of installing and removing the air direction vanes is quite

20  troublesome.

Thus, it is an object of the present invention to simplify the installation and
removal of the air direction vanes in an air conditioner having a rectangular discharge
port, and to reduce to limitations on the places in which the air condition can be hung.
DISCLOSURE OF THE INVENTION

25 An air conditioner according to the present invention is a device having an

approximately rectangular discharge port, and is comprised of an air direction vane
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- ‘renmoval of the air direction vanes in an air conditioner having a
rectangul ar discharge port, and to reduce to limtations on the places in
“which the air condition can be hung. DI SCLOSURE OF THE | NVENTI ON 25 An air
condi tioner according to the present invention is a device having an
approxi mately rectangul ar di scharge port, and is conprised of an air

direction vang azeaftdl supp6MinicthbetUPPRE hir WRRBEIn véﬂﬁelselaﬁtl@'cﬁﬁféﬁéd)ﬂo?{ i 1S
el astic, disposed along the Ilongitudinal direction in the discharge port,

and is Supr(BrE]g:i'ﬁilthI Hﬂ@ctfﬁnslﬁhﬂé ffsc gé F&W anf 9! Eh ﬂ@d B??ﬁ %cﬂap é]cﬁte oo

| ongi t udi nal rection and on a cent ﬁortlon ereo

ends. The ¢ t. orts the central /5 rtion
of the air p{e%{lcllsts)nggemwﬁ&b%ng*mqlg?l § %‘e?‘g‘gfonl & qepiralypertion tlh\f:'\'iﬁgf )
osition an t he d| char ort n this device, en the
gi r directi& p‘%ﬁﬁgﬁfé %se @ﬁn“&?@ﬁa sHPpg dﬁ’l‘g“]é"ﬁds Slastie.nuppeity T’hﬁlc"@%‘port
nmenber flexed, and a central nenber on the air direction vane 1is
di sengaggd PPHAN: pethe kg disectionpyses anbatfirst enphihsreof e fixied teljarfatst positiomne i s
10 fl exed, and support nenbers on both ends thereof are disnmounted. Because
the first @Hd@dhe engthcdibg dischangsport nenber is fixed, the second end
thereof can be flexed. In addition, because the central support nenber and
the air directionlvthiedariee, atheatthe air direetivn faneds ko B eenidvedeslsecph@®bh®BE such
as deformation or damage will rarely occur. Here, because the first end of

the central tisugmont suppohancrberfis fieded, and af Ratrallfemdbi 6@ theSdiPBREdioARARET and
the air direction vane are elastic, the central support nenber and the air

direction V@@@ls%ﬁg‘a%éﬁ frbf x@e é@hir@pbﬁpp%heﬁ%hﬂﬁgr prﬂﬁhe% hipGfiRMibD Jang%:ause

of this, the installation and renoval of the ai Irection vane does not

requireqot 0Qjexed ‘é‘ﬁ sﬁ’ﬁp@ﬁﬁ@%ﬁn’s\éﬂrb%tl@%stt@&e& &€ distinle g %egaulsg ﬁ{] ﬁtjérts aneed

not be di sassenBl e hus e air direction vane can be easi |l ed

and r em)ved,egalgf:lt ghc%n r!llrgubgor 81%?11[)612 95 t(l))?e nl% sle(c)g adten%r}ﬁer\éwgte éa% l;[ehﬁexe?iw F can
be hung can be re :

addition, because the central support member and the air direction vane are elastic,
even if both are flexed, problems such as deformation or damage will rarely occur.

Here, because the first end of the central support member is fixed, and the

15 central support member and the air direction vane are elastic, the central support
member and the air direction vane can be flexed without creating problems therewith.
Because of this, the installation and removal of the air direction vane does not require
tools such as screwdrivers and the like, and the side panels need not be disassembled.
Thus, the air direction vane can be easily installed and removed, and the limitations

20  on the locations where the device can be hung can be reduced.

A receiving member that forms a gap with respect to a second position on the
discharge port may be provided on the second end of the central support member. In
this case, even if the device is transported upside down and a load is applied to the
discharge port, because the gap between the receiving member and the second

25  position on the discharge port will be eliminated and the receiving member will

support the load, the deformation to the device can be limited to that within its range

3



. "A receiving nmenber that fornms a gap with respect to a second position on
the , discharge port nay be provided on the second end of the central
“support nmenber. 'In this case, even if the device is transported upside
down and a Il oad is applied to the discharge port, because the gap between
t he receiving nenber and the second 25 position on the discharge port wll

be el i m nat e ediRfcityevéried Ydaads Hpphed td"it'durin%l!%%drt.f[ e ad@medn, b&Buse a
deformation to the device can be lImted to that within its range 3 of

elasticity ggg']s loberftd 9%@#1? @Rl ad &fothbtcggfcl)'éli {lﬁg&rt HGAOL and theddbdd ON

because a I S opene et ween second en central support nenber

75 oper . i
Contrar supsantiofdfia B8 EngR orahg a-PRgbE plls IRl AReSS BEhbur de s ena

perpendicular.bp t he, | ongi tudi nal direction, and support shafts that are
each extend PHBAIE¥E t i ps of the brackets, are respectively provided on
both ends of the air direction vane and the central portion thereof. The

support Shafts on Bstkstsethascash extendyperpemdiades i thealeagisedinalpdisjesion, aad war d
in opposite directions, and the support shaft on the central portion

t her eof projseppast shafisribatl aredbach exiead fadmngettips dfothgi irackietsalaredrespedtively. | n
this situation, the support shafts on both ends of the air direction vane
proj ect in girdfideceor bathreads bbthe, aiadicectibe vanppad thesdeafril poatiort thercoént Tied
portion of the air direction vane projects in either direction. Thus,

because at Isepgirt shais SHDREH énds ol ile 4F Birédiod vale dach profect Sutwaid inesppbiitd r om
the other support shafts, it will be difficult for the air direction vane

to fall out gechidif3, (1h§Ct|ﬂé1r§1%Pon15shﬂﬁrén th®) cefrAl f)OIﬁQE'QhEJeQP?Foj@&EQBd&M to
anot her aspect of the present invention, the device Includes an

apPr o1 Bt eldiec AN AL 16hGRNALIBiRLSn, 30 Bl! flafiGR! B HRIE sharGh 2

central support ne rection vane is elastic, ose ong
E“he | ongi t "l')%%hné’j}llds ((j)% Eh%ca:[iri c?ipcc%];n tvgref‘e griOJse%pﬁxr JfrePent Elirecahr(])(rjls,i andThe’ gu%%ﬁ (sj)ha the
scharge port on
on the central portion of the air direction vane projects in either direction. Thus,
because at least one support shaft projects in a direction different from the other
support shafts, it will be difficult for the air direction vane to fall out of the discharge
15  port.
In an air conditioner according to another aspect of the present invention, the
device includes an approximately rectangular discharge port, an air direction vane,
and a central support member. The air direction vane is elastic, disposed along the
longitudinal direction of the discharge port, and is supported by the discharge port on
20  approximately both ends thereof in the longitudinal direction and on the central
portion thereof between both ends. The central support member supports the central
portion of the air direction member, and is movable along the longitudinal direction.
In this device, when the air direction vane is to be dismounted, the central
support member is moved laterally and the central portion of the air direction vane is

25 removed. Then, the air direction vane is flexed, and both ends of the support

member are dismounted. Because the central support member is movable along the
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.20 approximately both ends thereof in the |ongitudinal direction and on the
central .portion thereof between both ends. The central support nenber
“supports the central portion of the air direction nenber, and is novabl e
along the longitudinal direction. In this device, when the air direction
vane is to be disnounted, the central support nmenber is noved |aterally

and the centis@gitidoial ldQ'Bct@cfn i €anade ea@il%%ﬁ\ﬂe@'ﬁld{@lﬂe lagial dfre&tRIOV e4l addilien, the
air direction vane is flexed, and both ends of the support menber are

di srount ed. RBesRESKe t4iF dﬁ%&ﬁ&@kfgﬁé'@.@%{ OB EREY if t@)ﬁeldeﬁé) Pﬁal 4 ect s

| ongi tudinal direction, It can be easily noved al ong

In addition, C e air tion vane is elastic, even if it is
fl exed, prob eg%glagﬁ@ "&Bam%ef%ﬁ‘n@ﬁi R damage wi | | rarel y occur. Here

because t he centr S ort nmenber. i s nopveahl e, al on he 1o |tud|nal
direction and theﬂ:ﬁr LB%F %Efl?eo“r?“f}'%]n%‘ppgrt&eﬁgreﬂs mPﬁ%’biﬁ glopg ¢ c,lPl‘%iFPd\’/%aAe can

be flexed and the occurrence of problens will be elimnated. Because of
this, the i Hitestiom anchhe dircHiractipp yARe Brelase, e irdliretion yane earcbibesdrpd
require the use of tools such as a screwdriver and the |ike, and the side
panel s need thopcawreacsselsprehismsdvilirhe sliminated. \Beachusernd thisy thetinssallasfoncindi m 1,
the air direction vane can be easily installed or renoved 10 and the

| i mtations remowileog thdhairudiréctivpanvire dosahed raaire bihe rwesducte tbolBRUEF as a
DESCRI PTION OF THE DRAWNGS Fig. 1 is a cross-sectional lateral view of a

cei ling hungctendigiver bifd thef like, aRd ahd side PAAKIS neEPhotCksNsEfbled. aThid, Iike
enbodi nent of the present i nvention. Fi g. 2 is a cross-sectional pI an view

of the i ndoggimibetinvehiofrio® cla?’m'ls tlﬁrhneﬁir&'ilgﬁ'@aﬂ@é&d w ea\éilﬁ‘{‘hs‘?zflletdr}ﬁ rh&Wd

portion of the indoor unit. Fig. Is a front view of e Installation and

Ir ﬁrvmé\r(r?': 10" Ocd%q[t'l'iéaﬁmfit'aﬁoﬁs% \Lhé@ the drﬁtpcan lﬁﬁcﬁ'&tm bF%u%RYl NG OQUT THE

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a cross-sectional lateral view of a ceiling hung indoor unit for an air
conditioner according to a first embodiment of the present invention.
Fig. 2 is a cross-sectional plan view of the indoor unit.
15 Fig. 3 is an enlarged partial view of the front portion of the indoor unit.
Fig. 4 is a front view of the installation and removal procedures br the first
flap.
BEST MODE FOR CARRYING OUT THE INVENTION
Figs. 1 and 2 show a ceiling hung indoor unit 10 for an air conditioner
20 according to a first embodiment of the present invention. Fig. 1 is a cross-sectional
lateral view thereof, and Fig. 2 is a cross-sectional plan view thereof.
The indoor unit 10 includes a thin and generally rectangular main casing 11.
Four fans 12, a heat exchanger 13, and a motor 14 for driving the fans 12 are arranged
inside the main casing 11.
25 The main casing 11 is thh and generally rectangular in shape, and the lower

surface of the front portion thereof is formed such that the width of the front portion
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. 'Figs. 1 and 2 show a ceiling hung indoor unit 10 for an air conditioner 20

according to a first enbodi nent of the present invention. Fig. 1is a
"cross-sectional * lateral viewthereof, and Fig. 2 is a cross-sectional plan
view thereof. The indoor unit 10 includes a thin and generally rectangul ar
mai n casing 11. Four fans 12, a heat exchanger 13, and a notor 14 for

driving the Hea@ﬁeslgrogfe@s@élwamﬁﬁﬂverl NEtAte doht€ 208hik GRS i dir he %‘%uﬂélaein@' n
casing 11 is thin and generally rectangular in shape, and the | ower

surface of thgef firfike ROk RAr EI?QF tﬂesmgﬂlréﬁgglgsﬂg QacflscthFI? \348?’('[%1 fa& the

front portion 5 becones progr ssively narrower e por ake

casing 11, SRR nh eRehuln i pirifor fE ouSlpr e GoRBkd 08 e R " o

the interior,s ace. I S rOV|ded in a front surface of the main casing 11. 5
The main caé? é W@Hﬂer I ncludes a ceiling nmenber 22 that is capable of
being hung fromthe ceiling, a bottomplate 24 that is disposed such that

it facesdthe frorheeanicapingfllifyehercinciudgs picatlingomemberi22 thet iy capebleeaf 25
that is disposed such that it faces the rear portion of the ceiling plate
22. The cei [bieing ipingt fsomzhé seilingea botiqm plate 24dhmvds dishesedsash bmeit facasrteel such
that it has a pair of side surfaces and a rear surface. 10 The grill cover
25 i s nount dibnppottioe ofehd ceilingpidse 22 2hdsaigtill icbadr 1% thavis dispokedalch thagened
and cl osed, and fornms the intake ports 20. In addition, a fan partition 26

is di sposedadesnbé réad ipagtldnyofahe il ingeplhe 'O, h ThE cbilmgnplhté eRi Nehelal praEVeEN
the bottom plate 24 of the main casing 11 and the grill cover 25, and

serves to NopdthbériRathadBechurded shOYe ARt 'ﬁa&@?bﬁ‘ Of dille sdithc atk BheL i+l saRAGE of

the main casing 11 is divided into a space and a rear space by

means ofjgt hepf (a)éhlp%\t/ért%oﬁ rﬁ@unt&!ﬂ?ﬁ th@aLilh rﬂm@rﬁger $) g\?cpsfﬁra{ Ff %§ b%nf}e(% Yotic

| ower surface mal n cas ng are cBvere ura of p
or nament al Q;%g;?e%{ asndzc710se'ﬁ I;!IaflrSQEC PRie goji'ts 20. In addition, a fan partition 26 is

disposed longitudinally along the length of the main casing 11 between the bottom
plate 24 of the main casing 11 and the grill cover 25, and serves to mount the fans 12
in the main casing 11. The interior space of the main casing 11 is divided into a

15  front space and a rear space by means of the fan partition 26.
The front surface, side surfaces and the lower surface of the main casing 11
are covered by a plurality of plastic ornamental members 27. A discharge port 21
that is approximately rectangular in shape is formed along the front portion of the
ornamental member 27 covering the front surface of the main casing 11. An
20  insulating material 30 such as polystyrenc foam is mounted in a forward upper
interior space located inside of the discharge port 21, and runs along approximately
the entire length thereof. In addition, a drain pan 31 formed from a material such as
polystyrene foam is mounted on the inside of the bottom plate 24. The discharge
port 21 is formed by the front surface of the main casing 11, an ornamentation
25  member 27, the front portion of the insulating material 30, and the front portion of the

drain pan 31. A first flap 35 that pivots up and down (one example of an air
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.'that is approximately rectangular in shape is forned along the front
portion of the ornanental nenber 27 covering the front surface of the main
“casing 11. An 20 insulating material 30 such as polystyrene foamis nounted
in a forward upper interior space |ocated inside of the discharge port 21
and runs along approximately the entire length thereof. In addition,

drain pan 3lifefidtedarde)OMPa mrsmtyaéf s%ueﬁu & SBQItmtm&r}%rﬁqu ,%’Ep‘ﬁﬁé ed on
the inside of the bottomplate 2 The d |sc arge port 21 is for y the

front surfa 1, an ornamentation 25 nenber 27, the
front porti noo{ie& ghgﬁigg?&géh&gn%terlal 30, and the front portion of the

drain pan 31. Afirst fla hat pvo ( | e of, an
air 6 di rection var e‘?‘ BFigspﬁlﬁngl‘t tﬁ)“lSt ﬂ&@ﬂb““ﬁlﬂfmﬁé pi%snfﬁ&pr%?\%@dﬁ’rom
left to right, are prOV|ded I n the d|s har g rt 21. As shown in Figs. 3
and 4, the 0/t is elastiam R%lfc?fd&bgwalbﬁr% ¢ flixa%oww wrrgximags gneeaf the

el astlc a pair of tip nenbers that are fixed on each approxi nate end of
the 5 fPap fHgimaindwgdy 40, anta centead memaber 42rthatris fixed ktheicentralspeetianooft the
central portion of the flap main body 40. The flap nmain body 40 is a

f1 at menber Jhipcinainabody 40.i ghitd flap owiv dedy H8pe af flamentber fwhich hbtoarstightly
thereof along its length. The tip nenbers 41 and the central nenber 42 are

di sposed on cohecx shapé frpar the Giondl redrahdrbofnlomy its leaghi. 4The tip Meknsivvry #1 had nount
the flap main body 40 to the main casing 11 such that it 1s freely 10

pi vot abl e arnguIBshtAl idnier a2l fre XspbbiRt o MeCBWRr bbriibR IR Glap Lmlmﬂadodsiuroect i on
along the length of the discharge port 21. The tip nenbers 41 and't

Cntr Al Ter séie b Ridifhe G ARA B ARPL 18 HRAPEIsEnd Pkl Eﬁsofﬂ%&t i

the ends of the flap main | nsert arm rs

xtend qgudldt %ﬁwe BRASRI 1 tﬂﬁ;gg‘ s fikhe S7GndiRg SHORR) LusAbLS.

41c, 42c th proj ec romthe en rmne ers

L i cot! ol f6e B bR T 1 twoﬁgerrf’b"?‘s'ré‘@ pRARE ehim migmér 42°
include U shaped grasping members 41a, 42a into which the ends of the flap main
body 40 are inserted, arm members 41b, 42b that extend downward from the grasping
members 41a, 42a, and support shafts 41c, 42¢ that project out from the ends of the

15 arm members 41b, 42b in the direction of the first axis X1. Here, a pair of support
shafts 41c each project outward in opposite directions. The support shaft 42c
projects outward in the same direction as the support shaft 41c on the right side.
Thus, because the directions in which the support shafts 41c, 42¢ project are different,
the first flap 35 cannot fall out of the main casing 11.

20 The pair of support shafts 41c are supported by a pair of bearings 45 that are
provided on the inner sides of both ends of the main casing 11. A pivot drive
mechanism 48 is provided on the bearing 45 located on the right side of Fig. 4, and
serves to pivot the first flap 35 around the first axis X1. The pivot drive mechanism
48 includes a link mechanism that is connected to the tip member 41 located on the

25  rightside of Fig. 4, and a motor.  The first flap 35 is pivoted by rotating the motor.

The support shaft 42¢ is supported by a support bracket 46 (one example of a
7



. 'projects outward in the same direction as the support shaft 41c on the
right side. Thus, because the directions in which the support shafts 4lc,
“42c project are different, the first flap 35 cannot fall out of the main
casing 11. 20 The pair of support shafts 4lc are supported by a pair of
bearings 45 that are provided on the inner sides of both ends of the main

casing 11. Acfirl Guppbrt ¥R mbeRChanisSHkABId teRhAMi GSHON §ilks A Nepehied
| ocated on the rigﬁfﬁside of° Fig. 4, and serves tg pi vot the flgpst ?Iap 35

around the fihdréfrodXi TheSuppbicoline?46ds ia"@%%fécﬂ]%fcsﬂkmﬁgr LR§ li%’ﬁ%ﬁ%%t %)#ég"ﬁ )

mechani smthat is connected to the tip ne r 41 1 ocated on

side of Fig. | f 5 i | Vot b otati t he
motor . The BBt @ dPREsdd orl oL B bRl bn' BBl Ph Tind o2 i i
exanple of a7 gcentral. suppor.t ry that is fixed to the main casing 11
cuch that i @ BEabERnE RERER, T HesiuBpdricist A6 dasitats § Srans mesthes

pl astic gnanber, and is fixed at one end thereof to the discharge port 21
by means-of 4&%Wé%@hh%ﬁfstﬁn@ﬂh%@)t@we@wﬁé@d@dattapmmnttmng|4§uaéng4@ that er i al
30. The support bracket 46 includes a fixing nmenber 5 46a which has a first
end t her eof cstepdsidevawardt(én Hig 39 firpem thef fixingrmgember 46a| en anBl6¢ bt exeatlends
downward (in Fig. 3) fromthe fixing nenber 46a, an arm 46¢ that extends
forward frofonwaed frog thebleg 46H, and & caricising) noemtiee 1464 Ghattihddrmesl drothedldwen t he
lower end (the second end) of the leg 46b. The fixing nenber 46a is a

pl ate nemberndiitie sédonddntipof the 1ég H68. PIHet fiving Merhb& 46854 h Pdid eheiicehdl 30
that forns part of the discharge 10 port 21. The | eg 46b extends backward

and downwar gixed @sMHe!TRonk ipsitiod ofeREREuI46Re naferfl 39 rtﬁ’a‘?@orgﬁrﬁa&ﬁt{jofﬁﬂ_@ﬁis@ﬁé&éffsc

extends forward fromthe | ower portion of the leg 46b, as a

cyl i ndrhgal Tpgﬁ@'ii Nghd 88 46y (Rhds rl‘)a&ltr}gegpiaggglgl%ﬁ%;d DAl lfﬁ(gr%’ ItSn%mtbQF 463

support shaft 42c. Therecelving ne S a rectangu aped nhenber

RS e e e R R v

More speci |48€,| zlir}/d hétlshg cryﬁ(t:lgrlic\:/a{l r‘l%aring 46¢ formed in the tip thereof that supports the

support shaft 42c. The receiving member 46d is a rectangular shaped member that is
disposed such that there is a small gap between it and the front portion of the drain
15 pan 31 that forms part of the discharge port 21. More specifically, the receiving
member 46d is disposed such that there is a gap between 2 mm and 10 mm in height
between it and the front portion of the drain pan 31. Here, the gap formed between
the receiving member 46d and the front portion of the drain pan 31 serves to allow the
leg 46b to be flexed when the first blade 35 is installed or removed. By forming the
20  receiving member in this manner, even if a load is applied to the discharge port 21
while the indoor unit 10 is being transported upside down, the discharge port 21 will
not deform and can support the load if the gap formed between it and the support
bracket 46 disappears. Because of this, the indoor unit 10 is difficult to damage
during transport, even though the discharge port 21 extends along the length thereof.
25 The first flap 35 is designed such that it can be easily removed duing

maintenance without the use of any tools. In other words, as shown in Fig. 4(b),
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. rmenber 46d is disposed such that there is a gap between 2 mmand 10 mmin
hei ght between it and the front portion of the drain pan 31. Here, the gap
"fornmed between ‘the receiving nenber 46d and the front portion of the drain
pan 31 serves to allowthe leg 46b to be flexed when the first blade 35 is
installed or renoved. By formng the 20 receiving nenber in this manner,
even if a | odtbnithe BipgiflapA5tioto earethosed) e HOME 1ex146bMTithEsdppbrt bRERer4aini t
10 is being transported upside down, the discharge port 21 wl not deform

|
and can suppe!,tthd AReiv EﬁabE%c?%@llberg@sge@ﬁﬁd"?ﬁﬁed &)_tﬁ@ﬂgﬁt{@n gﬁ???&‘fit o

bracket 46 di sappears. Because of this,” the indoor unit 1

d duri 1 j sch d
the Pangth (hesRRRoRR 42 XAR, by PURbd okl BETALMLR Thel M il

easily renoved. durd mai nt enance. Wi t hout.. t he use of tools.. Ln other
words. s SHOWEN B 18P gab el BOGMAFisbrbapgdiniingl phned sad R sotudsnabit gl
the tip of the le 6b of the support{ bracket 46, _i.e., the receiving
menber 43d, qRi path %@gﬁI‘l}féﬁ)é(fr%lﬁ?i“‘?‘feé‘xféﬂntt@ietq?é“'f‘gsgﬁ~ (Thisppepausg all phdhe t e
support shaft 42c will be renmoved fromthe bearing 46e. Then, the central
portion of tsHBPdrt $aftsdile 426havabegnsregronspettiec first dlapBSinandredemaved from theippor t
shafts 41c 5 on both ends thereof are renoved fromthe bearings 45. Thus,
because al | mdintdagingslippdidre,shahts thtcsuppad Hracket Bédn fixedoarednlyt bee £id st
flap 35 can be renoved fromthe main casing 11. Here, because the support
bracket 46 itkerbofyadd ol 6indt\flapn®S andl thd hgspefifbrackee 46 hee forhidd frbmm Shs@nd t he
support bracket 46 are forned froma elastic material, the support bracket

46 and the frh4tsiialf IRRBuppOrEBiACR? 45 1ad @tk ARHTIRP 35IcaBe $1e%E il ARbIRR such
def ormati on and danmage thereof will rarely occur even if they are flexed.

Because 1gf tRi bhStanfil . - i e
wi t hout 1tg he aEstge d(g]ftﬁ ?%gl&z .anBI'h(g‘Blp%gr%#?@%?a‘?tﬂ%#geﬁ g‘}peg1 thﬂgfeﬁegl?%g‘?t ed
by a suppor tBJcbv%ste' cﬁghﬁnfﬁte tﬁ%g%% Q%t% Eg eggig'uirn t%flg:/& Qr"i‘ rémove v%qgo% tl{enustehe

front portion of t tarn are’free

of tools.
The plurality of second flaps 36 are supported by a support fitting (not shown
in _the figures) that is embedded in the front portion of the drain pan 31, and are freely
15  pivotable around second axes X2 that are disposed to the rear of the first axis X1 and
perpendicular thereto. The plurality of second flaps 36 are configured such that a
group of flaps, three for example, are linked and pivot together independently of the
other group.
The four fans 12 are each multi-vane sirocco fans, and are disposedsuch that
20  they run parallel with the heat exchanger 13 and the discharge port 21, Each fan 12
is fixed to the fan partition 26, and each is connected to and driven by the motor 14.
The fans 12 introduce air taken in from the intake ports 20 in the main casing 11 to
the interior of the main casing 11, and are arranged such that they discharge heat
exchanged air from the discharge port 21. The motor 14 that drive the fans 12 is -
25  supported on the fan partition by a fan support mounting 14a.

A regulating plate 50 is provided below a discharge member 12a on each of
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.15 pivotabl e around second axes X2 that are disposed to the rear of the
first axis X1 and perpendicular thereto. The plurality of second flaps 36
“are configured such that a group of flaps, three for exanple, are |inked
and pivot together independently of the other group. The four fans 12 are
each multi-vane sirocco fans, and are disposed such that 20 they run

paral | el wi tihe fah§ 1D eAbreepeIBRBEY beBwBnEiEmEnBENBIIS O tak 2. Epgdbdsan 12
is fixed to the fan partition 26, and each is connected to and driven by

the motor l4wnichhst efaé}{‘fe(%&%ttihgtpﬁa‘?gﬁﬁ?s ﬁ‘&édf %?Iﬁﬁg&ilﬂrtftfo%@é gﬁﬁ%’%ﬁ#ﬁthg&éf s 20

in the main-'casing 11 Interior o n casin

arranged su i scharge heat xchanged ai.r framthe di scharge
e e R e e ar‘?gc'léc%“g“%“ﬁé’@ﬁSPd?]tbS?f?b‘HV"t‘ﬁB“f n
artition by a fan.su rt. mountin a. Aregulatin ate 50 js provide
bel ow a di si{%‘&?‘déo%hggﬁwf‘fat ‘Bﬁthé%%‘i]lgfa‘g '?Wegméﬂ?ref%, E”rﬁio"r’ﬁc@éé’@w‘i R,
bel ow a tongue nenber 12b on each fan 12. The base portion of each

regul ati Ag MeHdhaigloes npt gendact 4he heat fexphanger 13, of space isntormad hetovp cadher eof
extends toward the heat exchanger 13. Each regulating plate 50 is bend
toward the reguatingoplatei ¥h dihetamethiabist dischatged feom 1l fans d 2rindpdsifiettet] hacleof |
and extends down to a 5 point that does not contact the heat exchanger 13.

A space is ffommebe hehtoexchanger 13eduldatitod) ipoatheseStpacdd)eandi Is prledéntéd from
di scharged fromthe fans 12 and defl ected back fromthe heat exchanger 13

i s directed flowing bhdsiatcMeass 18N BdcsudeFVEB] 86 afoant off dodw fredaRaabyithé 0 the
fans 12. Because of this, the anmount of noise produced by the fansS can be

reduced. 10 ffecalotrediceftanger 13 is configured such that refrigerant
circulates through the interior thereof, and is disposed such that it

o ant s, sguaro ek SEURKORARPT4 2 nn e SR IR 5P DDA
whil e redUCitl?cginttet}?or .cgrtégf, guri ?smdlisggse%osuc Oil}a(t)ri’rt)slgrlcts orl;garil ?lgeogirscﬁja?éé -port 21.
By disposing the heat exchanger 13 in a slanted position, the heat exchange surface
area can be enlarged while reducing the width (from top to bottom) of the indoor unit
10. The heat exchanger 13 includes a refrigerant line 13a through which refrigerant
15  passes through, and a plurality of fins 13b that are lined up parallel to each other and
through which the refrigerant line passes. The refrigerant line 13a is formed from a
copper pipe that includes hairpin shaped curves along the length thereof. The fins
13b are thin aluminum parallelograms, and tip portions 13c on the tops thereof, i.e.,
the angled tip portions 13c disposed along the length of the discharge port 21, are
20  disposed on the top of the discharge port 21. The refrigerant line 13a is connected to
an outdoor unit via an outdoor line (not shown in the figures).
A cover member 51 is mounted on thetip portions 13c on the fins 13b. The
cover member 51 runs along the entire length of the heat exchanger 13 and has a
protective function. The cover member 51 has a peak shaped cross section that is the

25 same shape as the tip portions 13c, and is, for example, formed from extruded

aluminum. The cover member 51 is arranged such that the tip portions 13c of the
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.710. The heat exchanger 13 includes a refrigerant |ine 13a through which
refrigerant 15 passes through, and a plurality of fins 13b that are |ined
up parallel to each other and through which the refrigerant |ine passes.
The refrigerant line 13a is forned froma copper pipe that includes

hai rpi n shaped curves along the length thereof. The fins 13b are thin

al um num parfirsl €30 ghamits , beassknt fromp thict H@ﬂ&ré@%oﬂmlt h&ht ogpsvet gt , 51 ie.
the angled tip portions 13c disposed along the Iength of the discharge port

21, are 20 diygheaqd R fisdE3d E’Pa%altrH@mQérsﬁ‘ﬁﬁgi@ aRQ¢EHed3d theT fibAesant
I|ne 13a is connected to an outdoor unit via an outdoor | not shown in

the figureskhe fing¥er ’ﬁﬁfb@ﬁf g;??nb'eﬁsirﬂ gﬁdﬁgrrﬁfﬁgd% nQ:%E 8“§ %ﬁ&heﬁﬂlet he

fins 13b. The cover runs a entrre d eat

EﬁéBiﬁgﬁiof‘a&”d %‘Fﬁcﬂaﬁ%‘”aﬁfvtﬁ'esvl%?fcéﬁﬁge%fﬂgp i) ﬁe”ﬁ%i?f Eied Pane

is, for exa ) red from extruded, .al um num Tecov 1is
arrangedg el{lh%{t lﬁ@rqw@fdﬂaros 54 Sepb e gap hetveen he jnsulating “&f‘éﬁ%? B8dseen

fromthe d| scharge port 21. The cover nenber 51 is attached to the fins
13b by a seéheh@gﬁ&haaﬂertlﬁat is attached to the upper portions of the fins
13b. The seal nenber 52 has a predeterm ned thickness, and is an adhesive
tape in whi ch the Bydémsting thatip pogionhdBeof thesfiappdt withtthe coreer fmembek3d, The
seal 5 menber 52 is provided in order to seal the gap between the

i nsul ati ng nhd keat akchdfgarid canhéa Heedtirestbhwageaved & thBYiedt @xeltanger 118 cldsp
portions 13c of the fins 13b with the cover nenber 51, the heat exchanger

13 cannot bagmhedlis@atdeypotERNbecaiRIbfithe §M811 RBALoMMNCliRRAAbNSLSE the ikdddB @nitt O
t he di scharge port 21 because of the small horizontal dinensions of the

i ndoor ygi t 40 Jﬂécaﬁ%cépﬁﬁsotevérf”ﬁs,thee\fﬁdbo'rfurﬁth‘io'i'?.d&%'i%déﬁ' fo b0 gmﬂ%ﬁugned
to be small and 11ghtweight, the heat exchanger not stand

Mor eover, I@Welgﬁtv etfw l{gﬁm%%l{aiéerj 13 @HPH{BP s&lﬂdt&ﬁ. t i\/ﬂ)rg&re},' e 1(§OQICP ef ore
nge I nserte

t he heat exc

member 51 is mounted on the tip portions 13c before the heat exchanger 13 is inserted
into the main casing 11, the tip portions 13c on the heat exchanger 13 will be
protected, and the tip portions 13¢ will not likely be damaged during installation.

15 With an indoor unit 10 constructed in such a manner, the fans 12 will rotat
and air from the intake ports 20 will be taken in and discharged from the discharge
port 21 into the interior space. While traveling through that route, the air will pass
through the heat exchanger 13 and heat exchange will occur between it and the
refrigerant. Then, by pivoting the first flap 35 up and down by means of the pivot

20  drive mechanism 48, the direction in which the air is blown into the interior space can
be varied, thus making the temperature in the interior space more uniform.

As noted above, when the first flap is dismounted duringmaintenance, the tip
of the leg 46b on the support bracket 46 is grasped, flexed to the right in Fig. 4, and
the support shaft 42¢ is removed from the bearing 46e. Then, the center of the flap

25 main body 40 is grasped, flexed upward, and the support shaft 41c on both ends

thereof are removed from the bearings 45. Thus, because all of the support shafts

1



ibnto the main casing 11, the tip portions 13c on the heat exchanger 13 w ||
be protected, and the tip portions 13c will not |ikely be danmaged duri ng
“installation. 15 Wth an indoor unit 10 constructed in such a manner, the
fans 12 will rotate and air fromthe intake ports 20 will be taken in and
di scharged fromthe discharge port 21 into the interior space. Wile
travel i ng t hloudlc akaienioved,cthetfivst fap 36 ddn Pasamovieldr foorg nthe igaileabingxhanger
13 and heat exchange will occur between it and the refrigerant. Then, by
pi voting thewhid sdstdllafiBn 35 t0'Gccan dhél exier Bt HEHAP dintHdRAy RIOVQteraAPedl fldiRd
mechani sm 48, the direction in which the air is blown into tgne interior

o Y e L
e, T Mk B A, 0 AR PSB85
1, 0o 50 A1 FOE R, o S Shai M B AT S0 68, BLTRESC,,

fromthe bearings 45, Thus, because all| of the support shafts 11 41c, 42c
are renoved,fitshidag 3% ispmeynigqd inghe maineasingddved fromthe main casing 11.
When installation is to occur, the center of the flap main body 40 is
grasped, flexed Ubwarktcausadnihensanpof thestugpors brarkeiotp tsdiirede anid thenirseof
are inserted into the bearings 45. Then, the tip of the | eg 46b on the
support br adkat3544nd the suppopddacke! 4 ad clastit,ne groblembwillpcBurgritktheangpdrhe
support shaft 42c is inserted into the bearing 46e. Thus, the first flap

35 is nount affadket 41end e TirStFRp RS dnld bdile E4h bOAERIES © BebAvse QP ehiS;Re Afst FIAG
support bracket 46 is fixed, and the first flap 35 and the support bracket

46 are glpastistoan R iREDIESEreMobéd RRAME udideh SRV EHRIPBF bthePlodkkal titbsiadd the

first flap 35 and both can be flexed. Because of this, the first flap 10 35

can be inst I By j I Lyer and
P ind RIS U0 540 9 SRR R, 86085, 1P

t he side pdne oor unit ave to be

Thus, the f icraﬁtbefc!agﬁy ‘?r?stalled or removed, and the limitations on the locations in which the
indoor unit 10 can be placed can be reduced.
[Other Embodiments)
15 (a) The first embodiment described above was described as a ceiling hung

indoor unit. However, the present invention can be applied to all air conditioners

having a flap that is supported in the central portion thereof. For example, the

present invention can be applied to indoor units that are hung from the wall or are

embedded into the ceiling, or to stand alone air conditioners that are installed in
20  windows.

(b) In the first embodiment described above, the central member 42 was
dismounted by flexing the support bracket 46. However, the support bracket may be
arranged so that it can move along a length of the discharge port, in such a way that
the central member 42 can be dismounted therefrom. In this situation, the support

25  bracket is moved laterally when the central member 42 is to be dismounted. With

this configuration, because the central support member is laterally movable and the air

12



.can be easily installed or renoved, and the limtations on the locations in
whi ch the indoor unit 10 can be placed can be reduced. [OQher Enbodi nents]
15 (a) The first enbodi nent descri bed above was described as a ceiling hung
i ndoor unit. However, the present invention can be applied to all air

conditioners having a flap that is supported in the central portion

t hereof . FordiR¥@dmvene tih@lasiié,ethendir idivéetidn QineCaih Be R Al iHusi prgslemsuni t's
that are hung fromthe wall or are enbedded into the ceiling, or to stand

al one air CqRgeditRREh DeldiBhindieq. | ﬂﬂh@lshﬁl‘é thnne?OclsWodeloé’ﬁher( fhe dsg otfhgolg' rst

enbodi ment descri bed above, the central nenber 42 was di shoun

flexing the ?ﬁg?soﬁ %crp&l&qge%tanégl?e Ve e el{‘rﬁﬁa?:ﬁptﬁgrsgeg) ﬁ §%E) n'gp %xg%o besuch

arranged so can nove alen

t hat h be di d t.h f
S tuati on, (Sl ng IR G TR vdvrﬁéﬁv{ o
nmenber 4 |s to be di sno nted Wth %%hls conflguratlon because t he

central SupptieCtion i can el%ﬁsélb’dp?t?/l andyremoyrdy andethg limitationg op dhere they ane
is elastic, the air direction vane can be flexed and thus problens
therewith cdndens uaiticap heplaged arg redusedame manner as noted earlier, the use
of tools such as a screwdriver and the |ike can be elim nated, the si de
panel s do not havéc)thebfirst embadisenbdedribahabavhés atbnfigiircrchmtchcbhat\aaneeiciag be
installed and renoved. Thus, the air 5 direction vane can be easily

instal | ed andemberod®ilis pragidedewhichi suppoans load wpslicl thehe disclegge poitt21can be
pl aced are reduced. (c) The first enbodinent described above is configured

such that a H&s&leY,thdrecé®iaheibelr 468 RaPYE ipdiniddch supports a | oad applied
to the discharge port 21. However, the receiving nenber 46d nay be

el i m naigd. AHUSEURIRAPLAPRBIGAR! LI TY

In the air conditioner according to the present invention, because only one
end of the central support member is fixed, and the air direction vane and the central
support member are elastic, no problems will occur with the central support member
and the air direction vane and both can be flexed. Because of this, the air direction

15  wvane can be installed or removed without using a screwdriver or other tools and the
side panels of the indoor unit do not have to be disassembled. Thus, the air direction
vane can be casily installed or removed, and the limitations on the locations in which

the unit can be placed can be reduced.
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In the air conditioner according to the present invention, because only one
end of the central support nmenmber is fixed, and the air direction vane and
“the central support nenber are elastic, no problenms will occur with the
central support nenber and the air direction vane and both can be fl exed.
Because of this, the air direction 15 vane can be installed or renoved

W t hout usi MQLAIMBrewdriver or other tools and the side panels of the

i ndoor unit do not have to be disassenbled. Thus, the air direction vane

can be easily instial | ed 1 diergamaiiond 10N Gabing tagt ia?%'gx%télge ré@Eulpns i N
which the unit can be placed can be reduced. I3 CLA 1. An air

condi ti oner d‘ﬁg‘q’l"r%3’\6%‘gg}fg‘gﬁp@‘p&&m‘gﬂk‘g@gﬁﬁﬁﬁ' ar discharge port (21),

the air conditio rising: tion vane (35) provided
al ong a | ongi tudinal .di& i.on_ of e 5. di,sghar ort..(21).. t.he air

di rection vane (3 %g\ﬂlrﬁéﬁ%q é{g'?ff &S!t}ypf&ﬂ‘&‘%&ﬁg%‘& ggltgg%];t/"q"ﬁ?é al&“i@%a&d ®port
(21) at appraxinmat el th ends, thereof ipn the |ongitudinal direction and
at a cengr aﬁ%&l@{g«?é}tpﬂ@i},&ﬁalf “B‘é’(%‘é"ﬁclsg?)ﬁlaé‘m&‘gg%{WHyé‘ngéHPlP%edé’ddBBrt
menber (46) that supports the central portion of the air direction vane
(35), the ceHschargedipsh@l) aharmeximatdy bosly ends erest iir theyloagitudinslediregtion 10
first end thereof to a first location along the Iength of the discharge
port (21). 2andphecentral portiontheseadrin begycendbotivaidscando claim 1, wherein a
receiving menber (46d) is provided on second end of the central support

menber (46), the ar ential suppontembmberl ¢3))thitosuppots thegamtral portivg syfethe o a
second | ocation on the discharge port (21). 15 3. The air conditioner (10)

accordi ng t difcAdnmvdned(355,, thybertRil BuforCireinder (463 Mhvingb2Rlick{ahd ¢Reh a4t end
per pendi cular to the longitudinal direction, and support shafts (41c),

(42c) that aid: GRIGRedbEBATRS: BBationRIor tht Mghl HAkStRAAFDport (AFP) and
2. The air conditioner (10) according to claim 1, wherein a receiving
member (46d) is provided on second end of the central support member (46), the
receiving member (46d) forming a gap with respect to a second location on the
discharge port (21).

15 3. The air conditioner (10) according to claim 1 or 2, wherein brackets
(41b), (42b) that each extend perpendicular to the longitudinal direction, and support
shafts (41c), (420) that are each disposed on tips of the brackets (41b), (42b) and
extend in the longitudinal direction, are provided on both ends of and the central
portion of the air direction vane (35), the support shafts (41c) on both ends thereof

20  each projecting outward in opposite directions, and the support shaft (42c) on the
central portion thereof projecting in one direction.

4. An air conditioner (10) having an approximately rectangular
discharge port (21), the air conditioner (10) comprising:
an air direction vane (35) provided along a longitudinal direction of the
25  discharge port (21), the air direction vane (35) having elasticity and supported by the

discharge port (21) at approximately both ends thereof in the longitudinal direction
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.'extend in the longitudinal direction, are provided on both ends of and the
central -portion of the air direction vane (35), the support shafts (41c)
“on both ends thereof 20 each projecting outward in opposite directions, and
t he support shaft (42c) on the <central portion thereof projecting in one
direction. 4. An air conditioner (10) having an approxi mately rectangul ar

di schar ge pait af &dntral P6rtidh ihieutdh biAEeh bbthOnds,eMAr i Si ng: an air direction
vane (35) provided along a longitudinal direction of the 25 discharge port

(21), the air dirgCidn@an ¥ niﬁéﬁ,b&ay@%ﬁ;ﬁgg&ﬁ% %gﬂalsy&ﬂeﬁt&%%é he

di scharge port (21) at approxi mately ere In the | ongltudi na

di [ 14.. NREL | in b .bot h ds, d
central supsiePiagtat GO HER LAY Hoflind Ba RIS BRIGh. OF " ho B

direction vane (35) and which is novable al ong the | ongitudinal direction.
15
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