2 7 APR 2005 1 WALL MOUNTED TYPE Al R CONDI TI ONER HAVI NG | ON GENERATI NG

DEVI CE BACKGROUND OF THE INVENTION 1. Field of the Invention The prza;scapR 2605

i nvention relates to a wall nmounted type air conditioner having an al

bl ow-out direction changing plate in-dm air blow out port of the main body

of the air conditioner, and particularly to a wall nounted type air |
condi ti oner having an ion generating device in the air bl owout port. 2. |
Description of the Related Art There is known a wall nounted type air

condi tioner havi ng aWALLy MOUNFEDITYPEAIR CONDENGNERpl ate at an air

bl owout port surrounded by a scroll portion and a tongue portion of the

mai n body of the air coAVINGPRON GRWHRATING DERgrEed type air conditioner
is designed so that the direction of air streamblown out froman air

bl ow- out port can be cagpf 'Mm%ct of an air bl ow out
ch a type of air

direction changing pl at®: : 0™

condi ti one n_i on eneratl ng device is equipped in an air bl ow out
port to E%ea&(kéﬁ FH’?REg ions into air streamfromthe air bl owout port,
and the air contamnated with the mnus ions is supplied to the room under
ai r- condi ti oni Re pnesenti mveation relates $oa walbhewnied: Ypepdinconditioneon
generating device is disposed at because the air blowout direction

changi nghpiatgean sixblmosetdiractidre chhngiblgplatiin goair blokuoabhport ofthe when the
ion generating device is actually equipped in the air blowout port, it is
di ffi cul mdiarbddyesfSthieCais RekditioneBoartd purEt gAY item #all MERH typetaiel ) of

ions blown out fromthe air blowout port.
conditioner having an ion generating device in the air blow-out port.

2. Description of the Related Art

There is known a wall mounted type air conditioner having an air
blow-out direction changing plate at an air blow-out port surrounded by a
scroll portion and a tongue portion of the main body of the air conditioner.
Such a wall mounted type air conditioner is designed so that the direction of
air stream blown out from an air blow-out port can be controlled by changing
the aspect of an air blow-out direction changing plate.

It may be considered for such a type of air conditioner that an ion

generating device is equipped in an air blow-out port to contaminate minus

ions into air stream from the air blow-out port, and the air contaminated with
the minus ions is supplied to the room under air-conditioning. In this case, it
is a problem which place the ion generating device is disposed at because
the air blow-out direction changing plate is disposed in the air blow-out port.
Further, even when the ion generating device is actually equipped in the air
blow-out port, it is difficult for users to specify the flow direction and amount

(evel) of ions blown out from the air blow-out port.



2 7 APR 2005 2 SUMVARY OF THE | NVENTION Therefore, the present invention has
been inplenented in view of the above situation, and has an object ﬁTA 005
provide a wall nmounted type air conditioner which can surely supply} ﬁ%;
ions to a roomunder air-conditionindgwhile contami nating the mnus ions
into air streamfroman air blowout port w thout disturbing the |ocation
and operation of an air blowout direction changing plate even when the air
bl ow-out direction changing plate is controlled to any direction, and al so

enabl e users to easily SEMMIROR THE INVENTHONand amount (| evel) of
ions blown out fromthe air blowout port to the room In order to attain

the above obj eqtherdfco e fteléht!iiGeRtiba s HeanSRiIRent DB Gidw oPRRYi ded a

wal | rmounted type air conditioner having an al ow out port surrounded by
a scroll i nd a e portion of the yrajin bgdy. of h I [
conditioﬁ@?{’éhég‘f@%ﬁ}fhﬁﬁgﬁsai t?i’ﬂ‘?% g"u;%PY‘QB B gﬁ“i‘ﬂ‘éegi oA, out
port into a,room characterized by conprising: an air blowout direction
changi ng Cpraitionesc aykigh; cannsuzely” pFupply minds: 108% qtanaj FRomgewRdes: | ng
device for emtting ions, wherein the ion generating device is disposed at
a nar r onati-opulitienms whideafont areiating thevwinuspons into aig stxeasn ffam@n i nto t he
air blowout port. In the above wall nounted type air conditioner, the air
bl ow out apoblowioms port awithedt shstuebing ¢thedsestomt iamdabperagion afidut kir nar r owed
upstream side of the air blow out port corresponds to the tip portion of

the tapehisypudPdirettion hadlpayve platd Vernbhdiint YR A’ bloAndut | diféition he ion
generating device is further di'sposed on a wall surface constituting one

end porticRAnkthg plate is controlled to any direction, and also enable users to easily

specify the flow direction and amount (level) of ions blown out from the air
blow-out port to the room.

In order to attain the above object, according to the present invention,
there is provided a wall mounted type air conditioner having an air blow-out
port swrrounded by a scroll portion and a tongue portion of the main body of
the air conditioner, heat-exchanged air being supplied through the air
blow-out port into a room, characterized by comprising: an air blow-out
direction changing plate located in the air blow-out port; and an ion
generating device for emitting ions, wherein the ion generating device is
disposed at a narrowed upstream side of the air blow-out port so as to project
into the air blow-out port.

In the above wall mounted type air conditioner, the air blow-out port
has a tapered shape in cross-sectional view, and the narrowed upstream side
of the air blow-out port corresponds to the tip portion of the tapered shape.

In the above wall mounted type air conditioner, the ion generating
device is further disposed on a wall surface constituting one end portion in

the longitudinal direction of the air blow-out port so as to project into the air




the longitudinal direction of the air blow out port so as to project into
the air 2 7 APR 2005 3 bl owout port. In the above wall nounted type gir 004
conditioner, the ion generating device conprises an ion generator % ﬁﬁ@ an
i on generating needle connected to adead wire, a holder for holding the

i on generator and a fixing nmenber for fixing the ion generating device at
the narrowed upstream side of the air blowout port, the ion generating
needl e emtting the ions by applying a predeterm ned voltage to the ion
gener at i hdowerdiport.hr ough the | ead wire. The above wall nounted type air
conditioner further conprises an earth nenber disposed in the nei ghborhood

of said ion gengrife fMgoveegallemoubited %??é’ Qi¥@bhditfunakethd Yiie gahéragiipdi ti oner
further conprises an internediate insulator interposed between the 1on

generat i ' 5@* g@g 0: 1N e Rﬁgﬁ | st ance
of insul a% Iv%b%%}nfpr?%g %ﬁ%o\?le wa r%@%‘fén eg #ylﬁ)%l génfe?éﬁﬁgﬁ%legineeﬁ teec&l on
generatin needl.e is,prpjected j.ntg, an open space surtaunded n
Thoul at ofd atfadonze, SRPldrEn Beding thion gourrita and Ad R R EwREr e
i nsul at or_ surroundi ng the = open space. The above wall nounted type. air
condi t i ofiding thenien gengyafingsdevice)iad piheynawowed npstraampsidei olgthaaiy | ow
direction and flow anount of the ions that are blown out fromthe air
bl ow out bpewtoutipirs, chetioni gerterdting needle ssmitiimg the toms diyoapplyang arount ed
type air conditioner, the display device conprises plural LED arrays. In
t he above@redétermmined @0lthy® o ché 160 peh érathiny neddle tHraudlathaRddowires
The above wall mounted type air conditioner further comprises an
earth member disposed in the neighborhood of said ion generating needle.
The above wall mounted type air conditioner further comprises an
intermediate insulator interposed between the ion generating needle and said
earth member to increase the creepage distance of insulation.
In the above wall mounted type air conditioner, the ion generating
needle is projected into an open space surrounded by an insulator, and the
earth member is formed on the back surface of the insulator surrounding the
open space.
The above wall mounted type air conditioner further comprises a
display device for displaying the flow direction and flow amount of the ions
that are blown out from the air blow-out port while contaminated in air
stream.
In the above wall mounted type air conditioner, the display device
comprises plural LED arrays.
In the above wall mounted type air conditioner, the display device is

disposed on the front face of the main body of the air conditioner.

In the above wall mounted type air conditioner, the air blow-out




di sposed on the front face of the main body of the air conditioner. In the
above wall nounted type air conditioner, the air blowout 2 7 APR 2 ? ﬁR
direction changing plate conprises a |ower horizontal plate extendiﬂg ﬁ EW%
| ongi tudi nal direction of the | ower si4de of the air bl ow out port, an upper
hori zontal plate extending in the |longitudinal direction of the upper side
of the air blowout port, and plural vertical plates extending in the
short-side direction of the air blow out port. According to the present

I nvent i onlirdcienech gyl stedcompratds adowereHorikywial platecentdndingnir thwvi ng an
air blowout port surrounded by a scroll portion and a tongue portion of

the mai nib9gifudinal HrdtkionCa $hi 1BREE sidd BRHE MGG foltebaTupHep! | ed

through the air blowout port into a room characterize I sing: an
R e i
ongi £ udhaI B EE bt b BliFAlcresheLp LBt xenEBEs e SreEtedt o t he
air bl owout port. BRIEF DESCRIPTICN OF THE DRAWNGS Fig. 1 is a
cr oss- sedireshign ofithe ainblewrgudpostbodi ment of a wal | nounted type air
condi tioner according to the present invention; Fig. 2 is a perspective view
showi ng a st at &ccomlingrioithe pyesartanventioncthiere is prowdededwali moudted an
expl oded perspective view showi ng the ion generating device; Fig. 4 is a
di agram gyswiis cnidiien & havind 3t adf bléw-ouepeRNShFoufided by a scroll
portion and a tongue portion of the main body of the air conditioner,
heat-exchanged air being supplied through the air blow-out port into a room,
characterized by comprising: an air blow-out direction changing plate located
in the air blow-out port; and an ion generating device for emitting ions,
wherein the 1on generating device is disposed on a wall surface constituting
one end portion in the longitudinal direction of the air blow-out port so as to
project into the air blow-out port.
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a cross-sectional view showing an embodiment of a wall
mounted type air conditioner according to the present invention;
Fig. 2 is a perspective view showing a state that an ion generating
device is secured;
Fig. 3 is an exploded perspective view showing the ion generating
device;
Fig. 4 is a diagram showing a fabricated state of the ion generating
device;

Fig. 5 is an exploded perspective view showing an ion generating

device according to another embodiment of the present invention;




device; Fig. 5 is an expl oded perspective view show ng an ion generating
devi ce according to another enbodi ment of the present invention; 2 77 ARRR 1005
2005 5 Fig. 6 is a fabrication diagram show ng the other enbodi ment of the

i on generating device according to theé present invention; and Fig. 7 is a

di agram show ng a di spl ay devi ce; DETAI LED DESCRI PTI ON OF THE PREFERRED -
EVMBODI MENT A preferred enbodi nent according to the present invention will be
descri bed hereunder with reference to the acconpanying drawings. Fig. 1 is a
cross- sect i onalFigi 6us shiabiriogtianvdibgram shosdng the ather embodihentef theccor di ng
to an enbodi nent of the present invention. Reference nuneral 1 represents

the nai nibw@gnefating davicecrosidih@nethe peasbritifvemiionbady 1 is fixed onto the
wal | 3. An indoor heat exchanger 5 and a cross-flow fan 7 are di sposed in

the main body 3y : j i : RO, :s.-formed in the formof a
grille at the l?}il) @lﬁgﬁégﬁdn&iﬁgﬁ%%gm r"%lsr ‘gec})étis/e’l, and an air suction
grille 11 | Sh58GY 29, Dd o8 'S WaTs i
so that the Fower—end LB picamr 't si i EE rel eased
fromthe front face, of the I n body 1 under the state.that the _ upper end
11A of the ai r ADEeieEredyPmbogiment ateordig: to Sheraresentimaion sldMGh o
hinge so as to be rotatable arqund a fulcrum (not shown). An air suction
filter 1deperbedhgreunden withaeferenceto theaopompanyag drawingasi de the air
suction grille 11 so as to be novable upwardly and downwardly. An air
bl ow out port Pigsirisoancedsisgctaorsdr vlelw shotviuog al wadhdnewntedgtgpe @it i on 19
is fornmed at the | ower portion of the main body 1 of the air

conditioner according to an embodiment of the present invention.

Reference numeral 1 represents the main body of the air conditioner,
and the main body 1 is fixed onto the wall 3. An indoor heat exchanger 5
and a cross-flow fan 7 are disposed in the main body 1. An upper air suction
port 9 is formed in the form of a grille at the upper portion 1A of the main
body 1, and an air suction grille 11 is secured to the front edge portion 1B of
the upper portion 1A so that the lower end 11B of the air suction grille 11 is
freely released from the front face of the main body 1 under the state that the
upper end 11A of the air suction grille 11 is linked to the main body 1 through
a hinge so as to be rotatable around a fulcrum (not shown).

An air suction filter 13 having a filter element (not shown) is secured
inside the air suction grille 11 so as to be movable upwardly and downwardly.

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 1 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 23A extending in the longitudinal

direction of the lower side of the air blow-out port 21, an upper horizontal



conditioner, and an air blow out direction changing plate 23 is disposed in
the air blowout port 21. The air blow out direction changing pl at € ??APR 005
conprises a snall-width | ower horizontal plate 23A extending in the

| ongi tudinal direction of the |ower "§ide of the air blow out port 21, an
upper horizontal 2 7 APR 2005 6 plate 23B extending in the |ongitudinal
direction of the upper side of the air blowout port 21, and plural

vertical plates 23C extending in the short-side direction of the air

bl ow out phatet 238 extraling pe rtharddngidowdin ah dirertionadf thieatpger @@8Bohtle 2aBA serve
to control the upward and downward directions of air stream blown out from

the air blewoattpdRp2l, 2hd plugak Pertial tplails TB@erse ifiefheeshdrtefdet rol the
rightward and |l eftward directions of the air stream According to this

enbodi nent i | | ratd | i m nus
ions) is |e§§§geogr%g? edgfh%@%g@#pgﬁ %&gpggggm @wggg}df%ﬁg)@v%lﬁttesport 21
surround t croll .portio 7 and the t ue rgion.19 sp as to

proj ect ﬁﬁpgg{lﬂ% rseBY%\RE d‘ﬂflhﬁgr%‘eﬁpggr ﬁ&;‘ﬁagwnﬁag'a é‘rﬁ nspgfﬁu'cul arly
it is |located a wall surface 21A constituting one end, portion i t he

| ongi t udﬁﬁ&lanblgr%@ ioyh feamithe air blowamianrt 3ds andithesv pirﬁeﬁf!é. 2. In
this enbodi ment, the air blowout port 21 is designed so as to be

subst ant iseiveytoetomtirpdithe rightavatidrand leftward dirextiops of the aycttaemmul ar shape) in
front view as shown in Fig. 2 and substantially tapered toward the inside of
the main body Actémkimg dict Hhis remsisedilmentf am ibn genastisgctdevivel 26 oy as shown
in Fig. 1. That is, the width of the air blowout port 21 is gradually

reduced génerdtimPineateemirtud foh sk idispbsatiat amarroded aipbtrgny siderof he
foll owi ng description, the narrowed upstream side of the air bl ow out port

2 1 corr eg@aidpidwpohibolt 21 ReFdiRIedoby the stANEpEFticH 170t toAld 21 in
cross-sectional view (Fig. 1), and
portion 19 so as to project into the air blow-out port 21 as shown in Fig. 2 and
particularly it is located on a wall surface 21A constituting one end portion in
the longitudinal direction of the air blow-out port 21 as shown in Fig. 2.

In this embodiment, the air blow-out port 21 is designed so as to be
substantially elongated in a direction (for example, a rectangular shape) in
front view as shown in Fig. 2 and substantially tapered toward the inside of
the main body 1 (toward the cross-flow fan) in cross-sectional view as shown
in Fig. 1. That is, the width of the air blow-out port 21 is gradually reduced as
it approaches to the cross-flow fan 7. Accordingly, in the following description,
the narrowed upstream side of the air blow-out port 21 corresponds to the tip
portion of the tapered air blow-out port 21 in cross-sectional view (Fig. 1), and
one end portion in the longitudinal direction of the air blow-out port 21
means at least one of both the ends of the elongated (rectangular) air
blow-out port 21 in the longitudinal direction thereof (Fig. 2).

Fig. 3 is an exploded perspective view showing the ion generating

device 25 and Fig. 4 is a diagram showing a fabricated state of the ion



one end portion in the longitudinal direction of the air blowout port 21
nmeans at | east one of both the ends of the el ongated (rectangul ar) aii; PR 2005
bl ow-out port 21 in the longitudinal direction thereof (Fig. 2). Fig: &IS
an expl oded perspective view show ng -the ion generating device 25 and Fig.
4 is a diagramshowing a fabricated state of the ion 2 7 APR 2005 -7
generating device 25. As shown in Fig. 3, the ion generating device 25
conprises the main body 26 of the ion generating device (hereinafter nerely
ref err ed genepatifig devicg@3er at i ng mai n body"), a holder 27 having tip portions
27A inserted in an upper opening 26A of the ion generating main body 26, an

| on gener at or Hivi p f%ﬁ%’q i pﬁ"fs%' spwWhi ch i s
fixed to the I(%%esr su??e%g' g’fﬂﬁlgmh e?hgg, ang ggfclagli ng gltgféﬁ% for
fixing t ' [ . theq i ner at | Vi C In

fabri cat ggd& %Begﬁgf%WE?‘%QI{E}@@@%“CS@RS?%%&&%@I%&&Q F%@W‘?‘ﬁ‘ﬁgspf%e 29 are
unified into gne body,, t ti rtions . 27A of the h er 27 are inserted
into thegsgﬁ%ar%%mﬁlﬁgh%gﬁ?,aﬂm@énﬁﬁ@%m @%rbdwa( 1p3ez4ed 8 e | on
generating main body 26 by a cover 30. As shown in Fig. 2, the ion

gener at i HPEBWPERIES264 dofithedopyganexnting tthain bedy §6nandonrgenenaterididy 26 to
the wall surface 21A constituting the end portion in the | ongitudinal

di r ect i ohawing he upwardHfaved iin geméragingsweddba 28 Atvhich s fixedtto she 1&wey of t he
hol der 27 project into the air blowout port 21. The ion generating device

25 has ashefade Of the Baldex2Y, ki dop ixing 9l:2te oefde fding RBE 101y gehagRoi @81 he ion
generating needle 28A through the lead wire 32, mnus ions are omtted from
the tip WWhén OheOfod RRnbPAtINE RIEdd 28 NCEHScABA /e SHKIMBr 127, tHelfon 3 and 4.
generator 28 and the fixing plate 29 are unified into one body, the tip portions
27A of the holder 27 are inserted into the upper opening 26A and then the
unified body is fixed to the ion generating main body 26 by a cover 30.
As shown in Fig. 2, the ion generating device 25 is fixed by fixing the
ion generating main body 26 to the wall surface 21A constituting the end
portion in the longitudinal direction of the air blow-out port 21 so that the tip
portions 27A of the holder 27 project into the air blow-out port 21. The ion
generating device 25 has a lead wire 32, and by applying a predetermined
voltage to the ion generating needle 28A through the lead wire 32, minus ions
are omitted from the tip portion of the ion generating needle 28A as shown in
Figs. 3 and 4.
According to this embodiment, the ion generating device 25 is fixedly
located at a specific secret position in the air blow-out port 21 as described
above. That is, the ion generating device 25 is disposed at an upstream
position of a narrower space of the air blow-out port 21 surrounded by the

scroll portion 17 and the tongue portion 19 on the wall surface 21A

constituting one end portion in the longitudinal direction of the air blow-out




According to this enbodi nent, the ion generating device 25 is fixedly

| ocated at a specific secret position in the air blow out port 21 as 7 APR 2005
descri bed above. That is, the ion generating device 25 is disposed at an
upstream position of a narrower spaed of the air blow out port 21
surrounded by the scroll portion 17 and the tongue portion 19 on the wall
surface 21A constituting one end portion in the |ongitudinal direction of
the air blowout 2 7 APR 2005 -8 port 21 as shown in Fig. 2. Here, the
secret ppsrt 2basishowheinaFig. 2. o aref thposderepositiyn liv theyainblovwoatipogist r eam
place in the air blowout port 21 surrounded by the scroll portion 17 and

the tongae AR N ahy mAtowdd |epditdam! pIHcketh et Afr RbW-ciH! pBFE 241A

constituting one end portion inthe longitudinal direction of the air
bl ow out ' | : i ratin § e does not
disturb f ﬁgfohgg %fl rﬂcw t}%%] gﬁ?@@?ﬁﬂgﬁgﬁ iagﬁh%fe %@q glrbreOr gwﬂ%u %?t‘relesg‘? ?ton
changi ng,.pl.at 3,,,and ven whe e air.bl.owout direction changi ng pl ates
53 Lo Jmided &2 her gyl oS At A iR HRE O nend; BETRPALL | it eni £t o
fromthe tip of. the, iqn generating needle 28A can be surely contam nated
into airlon@buiingt disectinn ofithe giohlosieuppprt 21 Therefore, the minus ions
thus emtted can be wuniformy supplied to the roomunder air-conditioning
even when the i thismbedimendti thetanogensiratingripvigesdfedogsrot dispad tree
oriented to any directions. Figs. 5 and 6 show anot her enbodi nent of the ion
gener at i oopttelofthe?arientationgsf the aindléw-dutalisetioncdnatging phitecmmdt s as
shown in Figs. 3 and 4 are represented by the sane reference nunerals, and
the descetv¢iiwhent tes edp blewosut tdifedtionmchhAfiging pdaieRg28A4s €6 | P Ofe
controlled to face in any directions, the minus ions emitted from the tip of the
ion generating needle 28A can be surely contaminated into air stream from
the air blow-out port 21. Therefore, the minus ions thus emitted can be
uniformly supplied to the room under air-conditioning even when the air
blow-out direction changing plates 23A to 23C are oriented to any directions.
Figs. 5 and 6 show another embodiment of the ion generating device
25.
In Figs. 5 and 6, the same constituent elements as shown in Figs. 3
and 4 are represented by the same reference numerals, and the description
thereon 1s omitted from the following description.
The ion generating device 25 of this embodiment is equipped with an
ion generator 28 having an ion generating needle 28A, and the ion generating
needle 28A is projected into an open space 40 surrounded by an insulator.
The insulator surrounded by the open space 40 is constructed by the
main body 26 of the ion generating device body, the holder 27 having the tip
portions 27A, the fixed plate 29 which is fixed to the lower surface of the

holder 27 to fix the 10n generator 28, etc.



The ion generating device 25 of this enbodinent is equipped with an ion
generator 28 having an ion generating needl e 28A, and the ion generapifr@R 2008
needl e 28Ai s projected into an open space 40 surrounded by an insulator. The
i nsul ator surrounded by the open spac® 40 is constructed by the nmain body
26 of the ion generating device body, the holder 27 having the tip portions
27A, the fixed plate 29 which is fixed to the |ower surface of the hol der
27 to fix the ion generator 28, etc. 2 7 APR 2005 9 A pair of tip portions
27A are provi déddpam ob tigpeportonsBIA atel yrovidedent oxdee to specigky pratechthaneedl e 2A
from bei ng touched by a hand. As described above, the ion generating device

25 has 1 bgn lzeagratri@endddlesi fine bethdiRdded by adthndighdeseiibadealioveappl i ed

to the ion generating device 25 through the l'ead wire 31, mnus ions are

emtted ft%é’?%ﬁg]expe“ ntac%‘zﬁfhats%e'@ﬁ%?&gﬁﬁ?t wrlf‘eidég redtermided'as been

di scover results I on enerati ng device 25
I s used nsul at or undi ce. 40,
par b cul 156D V9h§g€é-? iplieQ tf thE 30 BrREcIe AEre 2R sbdreBREIERT SRS Jo wi e
mnus io Wen .t he i on gen ti nq apparat us is left under this charged
st at e, E!i BHBYSHoRs age eput 'ieg'r&o@rr&{et B H‘}r@ﬁpt‘%g i ganeraingme i on
generating needle 28A is reduced. However, Is preferable that the anount
of minus2Bdns is increased. In order to i ncrease t he amount of m nus ions,
an earth nenmber 41 of netal plate is disposed in the neighborhood of the
i on gener at i nglhbad beef8discovesed Hoom déxpefingenta)l rebdtedhah whembthe i has an
earth plate 41A. As shown in Fig. 6, the earth plate 41A is disposed in
conf ront genherativig detiee 2P is used for a long time, the insulator surrounding the

open space 40, particularly the pair of tip portions 27A of the holder 27 are

charged with minus ions. When the ion generating apparatus 25 is left under

this charged state, the amount of minus ions emitted from the tip portion of

the ion generating needle 28A is reduced. However, it is preferable that the

amount of minus ions is increased.

In order to increase the amount of minus ions, an earth member 41 of
metal plate is disposed in the neighborhood of the ion generating needle 28A.
As shown in Fig. 5, the earth member 41 has an earth plate 41A. As

shown in Fig. 6, the earth plate 41A is disposed in confrontation with the ion

generating needle 28A so as to occupy in the inner space between the pair of

tip portions 27A. Further, as shown in Fig. 5, an earth wire 45 is inserted

between the earth member 41 and the holder 27, and these elements are

joined to one another by a bolt 46 and a nut 47. The earth wire 45 1s

connected to the main body of the air conditioner and grounded through a

refrigerant pipe, an outdoor unit, etc.

According to this embodiment, even when the ion generating

apparatus 25 is used for a long time, the minus charges charged on the pair of



generating needle 28A so as to occupy in the inner space between the pair of
tip portions 27A. Further, as shown in Fig. 5, an earth wire 45 is ipsqwkqmﬁ
bet ween the earth nenber 41 and the hol der 27, and these elenents are

joined to one another by a bolt 46 and0a nut 47. The earth wire 45 is
connected to the main body of the air conditioner and grounded through a
refrigerant pipe, an outdoor unit, etc. According to this enbodi nent, even
when the ion generating apparatus 25 is used for a long tine, the mnus
char ges dimrpmtioms 2FA pre rleake® thréwegh 26065 eartdD wirp $Hrtoi ohe @roGndr e | eaked
through the earth wire 45 to the ground. Therefore, the amount of charges

on the paikerefort| theamdudrSofZhArkss bEdUeSshir of %&ﬁ;@s&is@m i€ rédiled,

intensity in the nei ghborhood of the open space 4 i ncreased, so that
the amounf, Pth &bl qg} érgéﬂ, ' ti Of . .t |0 nerating
needl e 28A canénl:?e mE?%bzge . tf{é?g%?‘{hﬁg}%?@?@w& § (%’ﬁf)lr HE eet([jb 0 the ion
generatin dhe 2 the electric.field intensj I n, t he nei ghborhood of
Phe  open RBERgs thay the BmBuE € gRinps obacPtaiibiih nbg The i PRERE BFi ¢t e
fromthe Ei pwﬁortion_of tale '&g ge%er_ati ng needle 28A is increased. On the
ot her hakt®19h&sneriing nee epé £ PR INEraasedssi vel y approached to the ion
generati ng needl e, 28A, . corona di scharge occurs between the ion generating

needl e 28A andAsithe eartihplage 414 i appreacheditadhy jon penerating needle284A i s

preferably approached to the ion generating needle 28A at maxinumto the
extent tithe electrir divdd bhtemsity ge dhe mreighberhichdsofethe dipeantpaen 40nter nedi at e
I nsul ator 27B designed like a projection is forned on the holder 27 as
shown i niftipaséd, #stlsdtothte amoling.of Gminus ions emitted from the tip portion of

the ion generating needle 28A is increased. On the other hand, when the

earth plate 41A is excessively approached to the ion generating needle 28A,

corona discharge occurs between the ion generating needle 28A and the earth

plate 41A. Accordingly, the earth plate 41A is preferably approached to the

ion generating needle 28A at maximum to the extent that no corona

discharge occurs.

In this embodiment, an intermediate insulator 27B designed like a

projection is formed on the holder 27 as shown in Fig. 5. As shown in Fig. 6,

the intermediate insulator 27B is projected into the gap between the ion

generating needle 28A and the earth plate 41A so as to extend to the inner

space between the pair of tip portions 27A to thereby increase the creepage

distance for insulation between the ion generating needle 28A and the earth

plate 41A.

When the distance between the ion generating needle 28A and the
earth plate 41A is short, current would flow to the earth plate 41A if a lugh
voltage is applied to the ion generating needle 28A. If dust or the like is

interposed between the ion generating needle 28A and the earth plate 414,




the internmediate insulator 27B is projected into the gap between the ion
generating needle 28A and the earth plate 41A so as to extend to thejr?’APﬂBUE
space between the pair of tip portions 27A to thereby increase the cteepage
di stance for insulation between the tdh-generating needle 28A and the earth
pl ate 41A. Wen the di stance between the ion generating needl e 28A and the
earth plate 41A is short, current would flowto the earth plate 41Aif a
high voltage is applied to the ion generating needle 28A. If dust or the
like is cumrentpsdiabledo flesninthehe eardephtatdldgthrongh ¢h2@ashnd thadikear t h
plate 41A, 2 7 APR 2005 -11 current is liable to flowinto the earth plate

41A thr ough t NAAting!tol fils lenodimeREOEH DRt Hlvhs 80K ERfth. plae Current
flowinto the earth plate 41A can be prevented by providing the

i nt er medigtg.d - b %atthj ' i i nsul ator 27B
s not Iim t%d tﬁgb?hgénil%ﬁﬁ)&@g}%@ pc?glﬂg:?%mné gtt%/\ei:ﬁesﬁﬂ?ﬁg 2;"72]% generati ng
needl e 28A andnthey eat.th ate .41k kFor exanpl e e earth r soay be
constructed by % ({CFFI(?EI ?@éhecmﬁm?&\%e &Bﬁ'ﬂ%ﬁfb‘j 22}?&&9‘1%&@%@@%%& ive
plating qr the J.ike faormed on the, back surfaces 27C of .the_ insulators (a
pair of tPIr awnaow,qydwwea fergn gonerages wéf%?sﬁa and ‘the a
di splay device for displaying the flow direction and flow anmount of ions
cont ai nedlate 414. Eox example the earth memheroay hewonstructedre elsctritally devi ce
31 is secured at the substantially center portion in the |ongitudinal
di r ect i ogonfuttiree tomtingf eleetridallyheondrictivegilutihgosr theelike formeddint tlomer (air
suction grille 11) (see Fig. 1). The display device 31 conprises a display
portion packwudfaces 3w of thé osylatersai rdif ®f tip pattidd=D2 A 8y Brodhfing
the open space.
Fig. 7 shows a display device for displaying the flow direction and
flow amount of ions contained in air stream from the air blow-out port 21.
The display device 31 is secured at the substantially center portion in
the longitudinal direction of the front face of the main body 1 of the air
conditioner (air suction grille 11) (see Fig. 1). The display device 31 comprises
a display portion (blow direction monitor) comprising plural LED arrays 31A
to 31C for displaying the direction of the air stream blown out from the air
blow-out port 21, and a display portion (ion monitor) 31D comprising an LED
or the like for displaying occurrence of ions. The display portion 31D also
serves as a filter sign. If dirt of filters is detected, the display portion 31D
displays the face of the dirty, and then it does not display occurrence of ions
unless the dirt of the filters is removed.
The plural LED arrays 31A to 31C indicate the direction of the air
stream from the air blow-out port 21, and the ions flow while riding on air

stream. Accordingly, each of the LED arrays 31A to 31C indicates the flow

direction of the ions.




to 31C for displaying the direction of the air stream blown out fromthe air
bl ow- out port 21, and a display portion (ion nonitor) 31D conpri si ng;lgrlpf@ggg
or the like for displaying occurrence of ions. The display portion 31D a
serves as a filter sign. If dirt of filZters is detected, the display portion
31D displays the face of the dirty, and then it does not display occurrence
of ions wunless the dirt of the filters is renoved. The plural LED arrays
31A to 31Cindicate the direction of the air streamfromthe air bl ow out
port 21, and t hidor eramplewhdn [ther LEDhagrmy &ilA ost theabeft-skeocelungl is each of
the LED arrays 31A to 31Cindicates the flow direction of the ions. 2 7 APR

2005 -12 fuahedon)Rhe aib efiehhCcdRRIEREAYNS I bRW bﬁ?léf?&hrcﬂ%r@oxﬁ%‘érﬂiri S

turned on, the air streamcontaining ions is blow out leftwardly fromthe

air bl ovslgyt oA drt 24 Wm&mﬁ&gg B @ﬁﬁ}}? ’&Fhﬁé‘% c[%ﬁl;khgirig g*ﬂéﬁﬁ%ﬁ s turned

on, the alr stream containing 10ns rom out port
21 to th center side.. Wen.the. L arr 31¢ on the |eft-sj colum is
Curned. onhe SR sBaR SalREheS PRy PEftoRs e g Rt b AT & S5 T om ¢ he
air bl ow out Qof t ) cordingly, by nerely view ng the turn-on state of
the LED é}epa%gl%iﬁers% wlhs@raz%lc‘saacﬁwl e | COlBRSCRITBAL Of. | ons,
When the flow velocity of the air streamfromthe air blowout port 21 is
vari ed, tthe ar spremyn gpatainmesionls istbloweoutanghiwandly Som tthe sachlow-vati ed. | f
t he generation anmount of ions fromthe ion generating device 25 is
subst ant ipdrk21lconst ant, the bl owout anount of ions is increased if the
velocity of the air streamis increased.
Accordingly, by merely viewing the turn-on state of the LED arrays
31Ato 31C, a user can specify the flow direction of ions.
When the flow velocity of the air stream from the air blow-out port 21
1s varied, the display mode of each of the LED arrays 31A to 31C is varied. If
the generation amount of ions from the ion generating device 25 is
substantially constant, the blow-out amount of ions is increased if the velocity
of the air stream is increased.
For example, when a mode in which the LEDs constituting each of
the LED arrays 31A to 31C are sequentially turned onfout with time lag in
the direction from the uppermost LED to the lowermost LED is used as a
display mode to indicate the flow direction of the air stream, the time lag is
set to a smaller value as the velocity of the air stream increases.
According to the above embodiment, by merely viewing the display
mode of each of the LED arrays 31A to 31C, the user can easily specify the
amount (level) of flowing ions.
The present invention is not limited to the above embodiment, and

various modifications may be made without departing from the subject

matter of the present invention. For example, in the above embodiment, the




For exanple, when a node in which the LEDs constituting each of the LED
arrays 31A to 31C are sequentially turned on/fout with tine lag in t@? APF 2005
direction fromthe uppernost LED to the |owernost LED is used as a display
node to indicate the flow direction efl3t-the air stream the tinme lag is set
to a smaller value as the velocity of the air streamincreases. According to
t he above enbodi nent, by nerely viewing the display node of each of the LED
arrays 31A to 31C, the user can easily specify the amount (level) of

fl ow ng igpblowhmtPpeded! isndesithah soSad'@b B gubsAntialiyheloagated antxodi ment ,
and various nodifications may be nade w thout departing fromthe subject
matter ofg; . r@(ﬁe%f L Hee B trefiim A i ' t, the 2
7 APR 200%}%%Bal r aéhv\%btg port ﬁ%i(aéemrgrillg&ﬂ%%qg?%wggﬁ;%%gogﬁ?i ally

el ongated ign a, difection r.exanple. a,rectangul ar,sh e like) in
Front vi ot Big” 2 Sibarane B aideR G sRE G S nB BRRBE B ( nel ce
of the main bqody (i.e. toward the cross-flow fan 7) i'n cLpss-sectional
view as JAWRA itﬁeFF%S'ﬁQWIﬂ@ﬂe’K)éP,CTPWéS%tW BB as Sé@?"t‘“é‘f ’cﬁ'lj"present
invention is not limted to the above structure, and any shape may_ be

adopt ed for thdlavevey thve aurtblopoout pertaf 4he pzesdnd maangemsapfhgumd/i ce can
be di sposed at such a position that the |ocation and novenent of the air

bl ow out tdithecibove sifractgiragantadey shape nody i stdopived forThia¢ airs blawreubhar r oned
upstream side of the air blowout port 21 is not limted to the innernost
portion qfort Mescfar allthe igH gdifirhtidg dévide cAXBBENRIiSpodadnat Siechaarpdsitior out port

21 is designed to be necked at sone portion between the innernost portion

and the qybghe qgt%rtfo%f and MRoVhERVEE the R BIB3 0wt BRe6Q6r RRRARRY Hlatd he

portion concer ned.
are not disturbed. That is, the narrowed upstream side of the air blow-out

port 21 is not limited to the innermost portion of the air blow-out port 21. For
example when the air blow-out port 21 is designed to be necked at some
portion between the innermost portion and the outlet thereof, the narrowed
upstream side corresponds to the portion concerned.

As described above, according to the present invention, the ion
generating device never disturbs the air blow-out direction changing plate,
and also even when the air blow-out direction changing plate is controlled to
be oriented in any direction, the minus ions can be surely supplied to the
room under air-conditioning while riding on the air stream from the air
blow-out port.

Further, according to the present invention, the user can easily
specify the flow direction and amount (level) of ions blown out from the air

blow-out port while riding on the air stream.




As described above, according to the present invention, the ion generating
devi ce never disturbs the air blow out direction changing pl ate, anp7 alPB 9005
" be

"even when the air blow out direction changing plate is controlled to

oriented in any direction, the mnus-ildns can be surely supplied to the

- roomunder air-conditioning while riding on the air streamfromthe air

bl ow- out port. Further, according to the present invention, the user can
easily specify the flow direction and anount (level) of ions blown out from
the air blowout port while WHATISOEUAIMBD IStream 27APR2005 .14 WHAT IS
CLAIMED IS 1. A wall nounted type air conditioner having an air bl ow out

port surnoupdgd)pyn &8Okl pBOLLT 08 ARfh et BAGUSgRAItion  of the main body
of the air conditioner, heaP-exchanged alr being supplied through said air
bl ow-out port into, a roo ract eri iaSidNE: tod 1wl hobliow out

di recti off chis Iocated i'n said air blow out port, has

plural vertical plates extending in the. short-side dir ijon . pfy 4 air

bl ow- out ©hdhe FuRTF RAAR, O i&i“? iagﬁt?c%&%ornelst r a5 ienﬁhagﬁé&a%épa%%t’l?eftmrd
directions and changing the air_ _blowout direction in 'F}cqor dan%eed i,th a

si gnal fsoppaedehbteughcmiopiiebloaiPutoROHe et e FYf e iPeed Witdpseed i n sai d
air blowout port for generating ions; and a display device for displaying
t he fl owcdipmatirgi and

an air blow-out direction changing plate which is located
in said air blow-out port, has plural vertical plates extending in the
short-side direction of the air biow-out port for freely distributing air
stream in rightward and leftward directions and changing the aixr
blow-out direction in accordance with a signal from a remote
controller,

an ion generating device disposed ir said air blow-out
port for generating ions: and

a display device for displaying the flow direction and
flow amount of the ions which are generated by said ion generating
device and contained in air stream blown cut from the 2ir blow-out

port.




fl ow anpbunt of the ions which are generated by said ion generating device
and contained in air streamblown out fromthe air blowout port. 2 7AMPRE
2005 -15 2. The wall rnounted type air conditioner as clainmed in claim1,
wherein said air blow out port has a %%bered shape in cross-sectional view,
-and said narrowed upstream side of said air blow out port corresponds to
the tip portion of the tapered shape. 3. The wall nounted type air
conditioner as clainmed in claim11, wherein said Jion generatijng .devige
conpri se.d&fhéd ellgenendedtyparinerahitiooer gestratddy Clﬁ@@dl’ewiﬂéﬁ%cftaé to a

| ead wire, a holder for holding said ion generator and a frdng nenber for
fixing saiid hlew eenNeratilgs devhperedt shhpenar rovedseqismobavievsi eed ofaldai d air
bl ow-out port, said ion generating needle emtting the ions by applying a

predet er MAiadwial hadtehh Sfldl of Aagesier Blowgungait ecoriespoglissei dhelpd wire.
4. The wa nounted type air conditioner as clainmed in claim3, further

conprisin n_e h Lsposed in the nei ghborhood of said ion
generat i érﬁl@@d?a{eﬁl%tmgéag}aﬁgmunt ed type air conditioner as clainmed in
claim 4, t her .. conprising an internmediate;l: G eppRsed hggween
said ion 4; § é{‘f%ﬁm%‘éﬁlt@g%ﬁﬁr 80&?%%83?% %tsrr%ér%zéa ?%qarllig{rqghgvgl%t he creepage

di stance of insulation. 6. The wall nounted type .air. condi.tjo | ai med
in clai man gEREraPREsaedce CORRJEIRSr 2R PRy 5?@&1.% ¥ K2 5i é}gﬁéﬁ %bﬁ{egggrq%open

space surrounded by an insulator, and_said _earth nenber is forne t he
back sur fmwlatosae@editnﬂeaﬁomrguammﬁ Y h(ﬁél%éfh‘ Bc?e‘?nera%’ hen

fixing member for fixing said ion generating device at the narrowed upstream
side of said air blow-out port, said ion generating needle emitting the ions by
applying a predetermined voltage to said ion generating needle through said
lead wire.

4. The wall mounted type air conditioner as claimed in claim 3, further
comprising an earth member disposed in the neighborhood of said 1on
generating needle.

5. The wall mounted type air conditioner as claimed in claim 4, further
comprising an intermediate insulator interposed between said ion generating

needle and said earth member toincrease the creepage distance of insulation.

6. The wall mounted type air conditioner as claimed in claim 4, wherein said
ion generating needle is projected into an open space surrounded by an
insulator, and said earth member is formed on the back surface of said

insulator surrounding the open space.




2 7 APR 2005 -16 7. The wall nounted type air conditioner as clainmed in
claim1, wherein said display device conprises plural LED arrays. %%7Kbﬁ2%5
wal | rmounted type air conditioner as clainmed in claim1, wherein sai

di spl ay device is disposed on the frof® -face of the main body of said air
~conditioner. 9 The wall nount type air conditioner as claimed in claim1,
wherein said air blowout direction changing plate further conprises a

| ower horjzgontal plate extending in,the |ongitudinal; direct, : he |
si de of sfhith@ai I"&ﬂ/\%"&&é t&?@’gﬁ@n MONGpFEr W?ébrhflé'ﬁdhpﬁa{@g@?éﬁ i ng ;)\r/]ver

the longitudinal direction of the _upper side of said air blowout port.
display device comprises plural LED arrays.

8. The wall mounted type air conditioner as claxmed in claim 1, wherein said
display device is disposed on the front face of the main body of said air

conditioner.

9. The wall mount type air conditioner as

claimed in claim 1, wherein said air blow-out direction changing plate
further comprises a lower horizontal plate extending in the
longitudinal direction of the lower side of said air blow-out port and an
upper horizontal plate extending in the longitudinal direction of the

upper side of said air blow-out poxt.




