; page3eWb Tl d6T691 $2 SEP 2003 1 DESCRI PTION HAIR DRIER WTH M NUS | ON

- GENERATOR TECHNI CAL FIELD 5 The present invention relates to a haiy i efny
with a minus ion generator, which has the capability of efficiently
supplying mnus ions to hair, while drying or setting the hair with hot
air. BACKGROUND ARTS 10 In general, it 4s said that hair is easy to be
positively charged. When minus ions, which are mnute water in the air
coupl ed with negatively charged oxygen, contact the positively-charged
hair, a styling of the hair can be easily perforned, while noisture content.
of the hair being kept. Thereforepg$cRippicwosed to place a minus ion
generator in a hair drier or a styling brush. 15 For exanple, a
conventional HAIR RRIER YWITHhMIKESnION S EMNBRgdGR at or is of a structure
shown in FIG 5. That is, an air-flow channel 2 is fornmed in a tubular
housing 1 of this hair drier, so that air sucked froman air-suction inlet

22 provid f the housing 1 is ejected froman air outlet 21
provi ded i&%I%EMd thereof. In the air-flow channel 2 of the housing
1, a fan 31, f r L e ny..heater 33  and the nm.nus ion
generator 7 amégfr&%%’%te@‘?’eﬁ%'gl@&%?t‘§ %eh%ﬁn%rf'e | WL 3y BUNR 49" SeReiiPh
menber  3dwhichasdiethel Gagdbflitpiof efididi ] N lorls3bH teflinG @M
getting into the h_opsiFflg 1? The nun%r%bpﬁ%%éﬁgﬁgaiogssqgﬂ?ggméa 'g@hdg_d to

t he air osetting thevharlwithalsotaait.aper ed shape to eject the air flow fromits

top end opening 41. In addition, a grip 35 projects 25 downwardly fromthe
housing 1, in which electric cords A for supplying electricity to the notor

32 and i i ted. T the above-described hai
Goior o BREK RN A8 Lao Pt irned |3 Sop 2003 5 on. electrie pover
i lied t - . t he.,i i tor 7. Th
o TR Leked SRR sAl wafRaF e sy B POSTEDithar et BERNE ( an
31, and t i L of

and tipe #ARh 4@ Aeutdownet §ie §Ir%uﬁfneecf ﬁgh;ﬂefg izb@@’ﬁ%@é‘%}ﬁéx%%%r{,er a3

Subsequently, the air in the air-flow cha S ﬁea

The 5 heat@uael thei sosifivadgtchatgedt tair,ra Btyfing @i sh@ AARCAhSSE BiisilyBebitisd, i On
generator 7, Thus, the air flow including the mnus ions is ejected outside
from t he WpEmMaistwie epniané of ey hair being kepth TMherefore, dlis| propadediid platke grid
menber 34, However, the hair drier. described above has a problemthat the

i on gener3{YP4T 'Y ABRRIatPriIn 3 fhair NP o1 RRVEAGMTESN-2 hanpers a flow of air in
generdl ed by ' HeCXaBE, eooVerBERat hAR arigh MG, MBTBirfis: M ssietos s of a

generated by the 1on genera

el ectri cadtriiare Sh&ln & FUGS sbetipgeis t a@fl'&%cﬁﬁﬂ%l%%hg?d ih e .H%iat it

menber 34 and minus ions in the air 'fTow successi vel'y su red,” sO
becormes dhdudsingftofitis Hairedmernss thatrsr $urkedSeorh e Af-bactBRNBRY 22%rovided

Consequently, there is another problemthat the supply 15 anmount of the
m nus i ondt ¢ieg0d|af fhe bersingekis ajomadirrororaTaiE dUNeERTIpBblided at the other
end thereof. In the air-flow channel 2 of the housing 1, a fan 31, motor 32 for
20  driving the fan, heater 33, and the minus ion generator 7 are disposed. In FIG. 5,
the numeral 34 designates a grid member 34 attached to the air outlet 21 to
prevent foreign matter from getting into the housing 1. The numeral 4
designates a nozzle attached to the air outlet, which has a tapered shape to eject
the air flow from its top end opening 41. In addition, a grip 35 projects
26  downwardly from the housing 1, in which electric cords A for supplying electricity
to the motor 32 and a power switch 36 are incorporated.

To use the above-described hair drier, when the power switch 36 is turned



| n -consi deration of the above probl ens, a concern of the present invention
is to provide a hair drier with a mnus ion generator, which has the
capability of 20 efficiently supplying mnus ions generated by “thetni nodl
ion generator to hair, wi thout hanpering a flowof air in an air-flow
channel . That is, the hair drier of the2zpresent invention is characterized
by conprising an air-flow channel forned in the interior of a housing;, a
fan and a heater disposed in the air-flow channel; an air outlet for
ejecting an air, which is provided 25 at a downstreamend of the air-flow
channel ; an, iefwetfic Powsrasnaippiied "@dtHe midier BRUHeBEt:rS3 aiind Rh8emirRikRaoAt ed
fromthe air-flow channel; the m nus-ion generator for generating m nus

i ons, whi ganeeate Epokke airris shekedmts thahobsingdl frorartte air-$uption idleSEP K003 3
outlet for tRe ] pus ions, which is provided at a downstreamend of the

i on-f1 ow HiadARI31.08rd thsBcsenicio Ithe downsizeam gsider ofothe reir-flowserannel.

i nventiondl terized conprisin ousi n aving a substanti all
hol | ow st ?H@?%&@éﬂ&n&% af{dgqéﬁ aéﬁ[?fovg Cbaaf‘g]oj‘f: 5 B¢ drl%\/l ﬁhegfaﬁaf@f 33andhgn Y
air-flow ghgel ;T.ﬁapéq r : ' I, j i air
into tsr)\e ﬁgusi nglrﬁir oug %thglnﬁh%é i oﬁeﬁ?\'{aﬁh; Bg t'ﬂéﬁﬁ{‘%ﬁaﬁﬁ%ﬁ?{gﬁ he
air in thghasrthel HmAeR i ' i i ; i

housi ng has an ion-fl oﬂﬁdgﬁﬁgﬁgfﬁbﬁ%gﬂﬁﬁﬁ%ﬁg?Suglgééﬁpn? méﬁﬂ%%gﬁ from
the air - f pbthecheaniet thaughahe iaimouwtlet [2dtwith the giédl nidmiserdd4.f er ent position

fromthe air 10 outlet to eject mnus ions generated by the mnus ion
generat or, anBOWs¥EBi the Hwinhidfies descripedeabove has i gpoble ithat Heeiion- f | ow

gonor at edSE0STERY P lsPosidin s alghishasig! 2paNaEs Aiashot A6 Bie SUEPR:
ith bgy h : . grid 119)
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hair. To gehever 7hars atghb esks | iR rAdPKEer 4 ta%cf?fc‘éﬁef'?%ulg{%e%b , 1t

is preferred that the mnds ion generator includes a need ectrode and a

ground el betwestethepmies ianaycatigbtiby tiee geddhemblee GUrafEmMuRionsah thdliagt ance,
and a discharge for generating the mnus ions is devel oped between the
needl e 20fl@W&diceasrivellsupplied,rsuthat d hesarerredifjcuidpr henminusgsttopassi gh
vol tage tg the,needle ctrode. In additiaon, it is preferred that the
housi ng hﬁ%e Qﬂda{ﬁ?ﬂbﬁai‘fi o@o'ﬁﬁ%eﬂﬁvv v pofgn Preblamehat the sHAPNg i n
the ajg-fLew f: ' i-on- w channel. In this case, it is
possible to #@P?@?a"ﬁf@%’hﬁ%ﬁbﬁ%e%%e%lﬁesg%e hs together 25 with the air that
cones into the air induction path. Mreover, since it is not needed to

di spose an additional fan in the housing in order to eject the m nus ions
gener at edSHHMMARMORIEHEdINVIENEICN or from the ion outlet, there are

advant ages -2 SEP 2003 4 that the hair drier becones a sinple structure
as whol e, and!nceansigeration pfthecatmerreblesasia ¢ancern pf thespresepbineentiont is a
hair dri ith, a dedicated fan, ti b duced.

arr drief, \fclnvl"cnude‘?l a Rair et w&hag n'Er%)L\lAs’;e Eoncggr%grrggorl, C\)Jr\?hic(::l'?rll1asethreec:(:lj;:g:aebiiity of

20 efficiently supplying minus ions generated by the minus ion generator to hair,
without hampering a flow of air in an air-flow channel.

That is, the hair drier of the present invention is characterized by com;ﬁrising
an air-flow channel formed in the interior of a housing; a fan and a heater
disposed in the air-flow channel: an air outlet for ejecting an air, which is provided

25 at a downstream end of the air-flow channel: an ion-flow channel formed in the
housing so as to be separated from the air-flow channel: the minus-ion generator

for generating minus ions, which is disposed in the ion-flow channel; and an ion



Ih addition, it is preferred that the ion outlet is provided in the
.'vicinity of the 5 to 15 20 25 air outlet. In this case, since the m nus
ions ejected fromthe ion outlet are easily mxed with the hot -aprgepegigd
fromthe air outlet, it is effective to increase anounts of the m nus 1ons
that reach the user's hair. Mreover, there are advantages of preventing a
hai r damage caused by over-drying and decreasing the occurrence of static
electricity. In addition, it is preferred that the above-described hair

. drier has an ion switch for switching the mnus ion generator to start or

stop geneoatiet@r the nMih0s! Sony) Wehich s pRdvidsRaEa dovitistrdan® eRasst thaos-ABhky ol
the presence or absence of the mnus ions, it is possible to supply the hot

air with chanmginus ions to the hair as need arises. For exanple, when noi st
hair is desired, the ion swtch is turned on, and when a hairstyle with
vol une is desM@ sperificaty, th@ihaimdiier efiihegresent inventicn is characterizbd byt he

the m nus PR SkRer dRtisHY Fabtbo A sdpslastialy BRlibmstuitin Yhig rscenar’ or

b et gt ! . X b .
ol di ry ¢ hacith el iR, BhoitFaR relioiathel RReHE b iery Bian 1Y | ¢
pr ef er r edstitidhg tncoditdide &iF it A8 HIUSRROHAORYE tHERSir &ction iﬁiﬁgei BEARP for

i ndicator for Indicating the start or stop of generating t m nus i ons by
t he ni nusheatingéreabitioithe mircfiow chahneln andtthe thhie uk don gehtrdtor: Iwhdrairt fheul ar
it is preferred that the ion-generation indicator is provided on a surface
of the hollSH$IGIdWRE amionHiow channelforned re am indeperdenjdiowr channel frant thies

case, it i ossible to easily check the esence or absence of generating
t he ni nusaﬁgﬁ’g‘( Cl?ﬂ'é'%%!’ 218 i%’? Ob‘ﬁﬁépr%ﬁi'&ta& A AiferRR PR fiom e air esent

o osory ot to MEATRIGR GRS BRARARLY b WU I6t qPReaHd, Prigidielipe " "
attached ehigwd iResgerRiRbidr iDERPBLET i NGEnFidw SRAWANGS FIG 1 is a

| ongi t udi nal cross-sectional viewof a hair drier with a mnus ion 5
gener at or accAcdomiing o thefvaif dricredbstnbediabent, sihce fite PIIRSS Wns giiRIMhiean;

FIG 2 is _an enlarged cross-sectional viewillustrating an ion flow channel
of the haPY g iy generpiar arg: stablysupplied Fost theniani autlét, agithontdieing saugist ur e
of the rriBu%l icbn g@nera or; FI.&‘; 4 Ls a partially cross-sectional top view
of the haP¥ 20rBSEde SEF;as @ gUd mergoes, @ Usericaneficinaiba catry Qubbalr sédindonal
view pf ap At d [T Ao [ £h a mnus ion generator. BEST MODE FOR
Camithc R PR (R i ordlio B i
To achieve the concern described above of the present invention, it is
preferred that the minus ion generator includes a needle electrode and a ground
electrode spaced away from the needle electrode by a small distance, and a
discharge for generating the minus ions is developed between the needie
20  electrode and the ground electrode'by applying a negative high voltage to the
needle electrode. |
In addition, it is preferred that the housing has an air induction path for
allowing part of the air running in the air-flow channel to flow in the ion-flow
channel. In this case, itis poséible to more stably supply the minus ions together
25  with the air that comes into the air induction path. Moreover, since it is not
needed to dispose an additional fan in the housing in order to eject the minus ions

generated by the minus ion generator from the ion outlet, there are advantages



Referring to the attached drawings, a hair drier with.a mnus ion generator
- 15 .according to a preferred enbodi nent of the present invention,isg,,
~explained belowin detail. As showmn in FIG 1, this hair dri er*izs ’gw’ai ?ﬁ%’
conposed of a hollow housing 1 having an air suction inlet 22, air outlet
21, and an air-flow channel 2 fornmed thgrebetween, and a grip 35, in which
a power switch 36 of the drier is disposed. 20 In this enbodinent, the air
suction inlet 22 is provided with a nain suction inlet 25 formed in an
upper surface of the housing and an auxiliary suction inlet 26 formed in a
| ower sur tigstetHeh@arodrier Bt i i C i i ned
between the air suction inlet eggél?r@ﬁ{éﬁgtg??rguéﬁ gﬂk% Qi&?gdnn %f ?ggﬁ;
sucki ng adowumsizede aAdditionaily has @ompmared ivith anhait dAdr withoatdwiidutesifag and a
heater 25 33 for heating the air in the air-flow channel are disposed in
the air-f POWeE aABENPtion cantiesredigdfings, the nuneral 32 designates a notor

the fan 31, the ajr sucked in the

for drivi fan 31. By drivi
houst g 1" Vs MEai@fon, tinbrefeieunfatiheqsn outist ispovsiss i thASICIREOhthea: nec
hot aif i€ f i . _ The f.an 31 is of tri.

0L a1 | SR RIS e i he AR od By B SR
into the hawsd NGith thasbtehpdjbp@dt ﬂﬁm’i'tl‘i fefziro%gil@? g é?'fétcltigé @llin%Fé’é’éeded at

t he opposite side of the air-flow channe . SI'née the air ows 1n the

housi ng f romurie dfoiheandnimtivrmthatereah tife UFRPE AT (bRYsweAN thaeagihi eved.
The air suction inlet 22 may be provided with only the main suction inlet

25. A net afvriatages of mseventirgua thair garsagetdanged lyab\atridipingf ariddetigmsing
subst ance i nto the hou%si ntgq,\% if_attached to the air outlet 21. A nozzle 4
for col | el15 RECHTFRNGE OF staticPlesticiYt he housing 1 and ejecting it to the

uch 5 taper ol SRARER T Pretoipd il e Ahate ue il houaierBes obna

aperture 4kiteh fohewiteitd thetminds RAdidr ' #}éﬁ% é'%?i din
the nozzle to collect Iﬁe fl ow of gﬁbr e?ﬁtog%%i@?derg?f%tﬁw arsu [hgnrﬁ]%‘ﬁey
center axiansof inlibisheass, snceTtlies upai ca®fcohtiol Widﬂﬁﬁes%%cér@r A195eTR@ dptheuch
that air flows ejected fromcl earances between the respective w ngs and an

i nterior BiRgminsefit ismossible te sapplyj therfeat aiowithdhaiminti donsjie thetalfiraem a
space between t.he WIF&_S? Ther eby, as conmpared with the case of using a

nozzl e halFRY2HSES mpl & ©RIBPIedWERASBOISt hair sesiied, thenopsvatchiie fusned gn,

|1 d.i . d] J t bstantially t i f the h i
Co 1ot herht Wi, SL RERSARTARY GmE I HESLed theofR pitehis Tueduper Mor ¢ ne
present ephARUMERMvhed tRE1dh SXHENH PHIdI™A %%ﬁjce%h%wﬁtdﬁmgeéng% l, the

housing 1 to the end aperture 41 of the nozzle 4 throu e¥arr-outlet 21
cor r esponuisinity dfitheaninusliow generstet, iBisﬁJi)oédﬂﬁef’téléasﬂg iselect The pgéddhcdor S

integrally formed with the housing 1 so as to exten
absence of the minus ions by operating the ion switch by one hand, while holding

the grip of the hair drier by the other hand.

20 In addition, it is preferred that the hair drier described above has an ion
generation indicator for'indicating the start or stop of generating the minus ions by
the minus ion generator in conjunction with the ion switch. In particular, it is
preferred that the ion-generation indicator is provided on a surface of the housing
and in the vicinity of the minus ion generator. In this case, it is possible to easily

25  check the presence or absence of generating the minus ions.

These and still other objects and advantages of the present invention will

become more apparent from the best mode for carrying out the present invention



25 downwardly fromthe housing surface at a side of the auxiliary suction
inlet 26. The grip 35 is of a substantially tubular shape, in which a notor
32 and a power switch 36 for the heater 33 are di sposed. 2 SEP 20032M3 n
the present invention, as shown in FIG 2, the m nus ion generator 7 Is
di sposed at an upper side in the housing 1. As explained in detail bel ow,

m nus ions generated by the mnus ion generator 7 are ejected to the
out si de through an ion-flow channel 5 independently formed fromthe
air-flow channel 2, and an ion 5 outlet 61 provided at a different position

from the ekplamed edlo@] refélringrothe dtiaehed dieawings, 7 generates the mnus ions
that are mnute noisture in the air coupled wth negativel y-charged oxygen.
As shown in FIG 3, the mnus ion generator 7 is conposed of a discharge

it 71, i | 72, d lead W 73 el i call
gglntnecti ngﬁﬁgmgﬁ%ﬁlgﬁﬁﬁ ldﬂOEr QW@G@@ 5% t\l\”?rleiorrpriesggt gl (rzlged?/e-l i ke
| ectrod , 75 f t le-1ike .
ol oct 1 ode 15 2%oH PrBEGhEP Sos5HRARE vBUT by o B Aot MiGnS Mt alomg
terial &6l =i . . (4 dth
o ound el SEnERLS A0RIANG LS bR Ted CRBIIRAE o bE Bl e e |

gener at or FI2. RYs aheenlgrpbdiérogs-sétioddl view IRRANE dDRAIGWShaRRsI SHehe
m nus ion generator 7, the high voltage generator 72 devel ops a voltage

such t hat hairdegapf GG hi;gh voltage is applied to the needle-like el ectrode
74 with r Icgr nce to the ground el ectrode 75. Thereby, a corona di scharge
(appr oxi -|§'553 PRSMRHE siaas apeehp shiuetnee abthel minuskien gepetatode 74 and t he

d el t ' te.th ' i .. _The 20 m [ t
I ot [ £ Bt Parialy ERET L Butrie e B analricraralG: Fodenor af or
b n . 7 i, Q0 | .
Shounty n L e S dag g ien! SesdRReidiat ity & h SorRhbhR b AREF ith
i ntegral | ypifivy iwedyemdrtdrhe housing 1 such that the outer wall is snoothly

el evated forwardly froma 25 substantially center portion of the upper
surface of the housing 1, and an ion

BEST MODE FOR CARRYING OUT THE INVENTION
Referring to the attached drawings, a hair drier with a minus ion generator
15  according to a preferred embodiment of the present invention is explained below
in detail.

As shown in FIG. 1, this hair drier is mainly composed of a hollow housing 1
having an air suction inlet 22, air outlet 21, and an air-flow channel 2 formed
therebetween, and a grip 35, in which a power switch 36 of the drier is disposed.

20 In this embodiment, the air suction inlet 22 is provided with a main suction
inlet 25 formed in an upper surface of the housing and an auxiliary suction inlet 26
formed in a lower surface thereof. In the housing 1, the air-flow channel 2 is
defined between the air suction inlet 22 and the air outlet 21. A fan 31 for
sucking an outside air from the air suction inlet 22 into the housing and a heater

25 33 for heating the air in the air-flow channel are disposed in the ait-flow channel 2.
In the drawings, the numeral 32 designates a motor for driving the fan 31. By

driving the fan 31, the air sucked in the housing 1 is heated by the heater 33, so



outlet 61 is opened in the same direction as the air outlet 21. In this
~enbodi nent, at the downstream side of the ion generator 7, the ioE """"29U§EP
2003 s flow channel 5 is conpletely separated fromthe air-flowT affre] =4:
However, at the upstream side of the ion generator 7, the ion-flow channel
5 is connected to the air-flow channel @ though an air induction path 9
formed to allow part of the air running in the air-flow channel 2 to flow
in the ion-flow channel 5. Thereby, as 5 shown by the arrowin FIG 2, the
part of the air in the air-flow channel 2 passes the m nus ion generator 7

t hough t héhatithe iobthined bt Rt efctePirbMathetdi€otMidied i ons generated by the
i on generator 7 flows in the ion-flow channel 5 together with the part of

the air flowedhehtaredn, isaobiat bentritugapltymsl of rtakinghthe air ool #ie Giain \@eh t he
m nus ions are caﬁght by the %ri_d menber 34 or the nozzle 4 10 placed in
the air- f PRYIaRGSYIOMINRts 26 26 Hatonthg Rousings 1 gane ejacdiagibe airefromrthgeaier at or

domnst ead-rye! IRt duSiprBhug sl W pbirahorn i DSPeedhe e
o sion Hoeanhe oyl 8RY e RE B SUABRT ke, BB L B

i on-fl ow ebhienel. 15he &p sabtieniseEn ondy Bé%@iﬂéﬂﬁ:gﬂh Bhﬁ/ffhbhﬁaﬁi Eadtldw

channel 2 in the housing 1, it is possible to avoid such an inconveni ence
that it béden@& difficult to supply the minus ions fromthe ion outlet 61.
In addition, since the ion outlet 61 is provided in the vicinity of the air
outl et 21, thé& Metilke grishaeshartd4dfor peenantivgiiohalation of faseignsulisiartevintch t he

apr ayed o neSagr & ABafRegidine AT el Bhos d boead 4 fef Folacingthe Sifay  he
above? an') TR SRS tiarf¥ Rl fito iE e K abHAaERM %o Bid AubuRbaRs) )=
D, o ThonatAr ST f soonag oSt 198, R AP defg?, 1o
“the ni nusdeoieasgertewatdanbgnd laperfuraisii ohthgenezAé of. 7 Inadddifdn CAMRIM 6 0 t he
air-flow channel 2. ]
wings 42 are formed in the nozzle to collect the flow of air in a direction of a
substantially center axis of the housing. This pair of the wings 42 are formed
156 such that air flows ejected from clearances between the respective wings and an
interior surface of the nozzle are joined to the air flow ejected from a space
between the wings. Thereby, as compared with the case of using a nozzle
having a simple tapered shape, the hot air can be efficiently coliected in the
direction of the substantially center axis of the housing to further increase a
20 velocity of the air flow. In the hair drier of the present embodiment, a path
extgnding from the air suction inlet 22 of the housing 1 to the end aperiure 41 of
the nozzle 4 through the air outlet 21 corresponds to the air-flow channel 2 of the
hair drier.
The grip 35 is integrally formed with the housing 1 so as to extend
25  downwardly from the housing surface at a side of the auxiliary suction inlet 26.
The grip 35 is of a substantially tubular shape, in which a motor 32 and a power

switch 36 for the heater 33 are disposed.



2" SEP 2003 9 As shown in FIG 2, an ion switch 81 for switching the m nus
~ion generator 7 to start or stop generating the mnus ions is proyided at
an upper surface of the outer wall 6 for the i on-fl ow channel .” 1 b33 t
is possible to easily select the presence or absence of the generation of
m nus ions by operating the ion switch $ 81 by one hand, while holding the
grip 35 of the hair drier by the other hand. In addition, an ion generation
indicator 82 is provided in proximty to the ion switch 81 to indicate the
start or stop of the generation of mnus ions by the mnus ion generator 7

in conj uncti om ¢ prédemt imvertivht 68 %wnWﬁFEﬁ.%,%e"\‘ﬂﬁ-pst BR dSHbraW LR 81 1S

operated, the presence or absence of the generation of mn 1ons 10 can be
checked bylisplesed e ageuppentsidmin thei latsing 82. AShixplamay ird@stadl Helbw h@inus

i nprovenment in operationality of the hair drier of the present invention.

In the pr&SSRensBied hiethe mivsliemogpearater T asiejgstadchie theroujside thatugh an

i ndi cat or .082 Thﬁs si gce theﬁeg ct i On%cﬁf controlling the air flow of the
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housing 1, 1t 1s possible to pro ving an i nproved

oper at onal | { Thandifug Gbh NEeIBRASY GSoraltRe O AL kSRR SEAMRhGCr how

to use the hair drier described above. After a user washes hair, and W pes

the wet haiaistue in thetamesugléd Mithyhegative-dHae @dbﬁ%t;ém day shbRnhgFIGYth a
hot air, while spraying mnus ions fromthe hair dryer of the 20 present

i nvent i ontherAdRUS éon graemtep 736 campesarhefia discharge i@, smhigbhvdfages
turned on_to a%tiéate tﬁwtor 32_and rotate the fan 31. Thereby, outside
air is suBkBYARh 44t D Ngres 7Rr elgghicalle cgnnesting i berebatween2, Taed t he

k I Kl t 33,1 ide t hot air. The hqt ai
o som "t SspRaYEELER M ORISR’ 7l D Rialbufcus, 7, Sfoudy vecusma s '
s sent . A . BBURY FRclEIa e
end aper tre A1 o o e DR e AU B e ol B A GHIEE o0 (e

hot air o¥W6trhadaaifran tiheulatimy swatkeeihl & hofd thssedlcrobes 9e T2 hedBikE NUS
ions by the m nus 2 SEP 2003 10 5 10 ion generator 7, so that the m nus

i ons are @ieelpdd M4 amd thregramdoeleteods T5 afbusspéntivelytonnddied battie highh t he
hot air con ai ni n tg??’rﬁnnuﬁ’ﬁi ons, it is possible to achieve noist hair
that is eXiPYeIYEHP bY et leadyyres KBUSTRI AL APLLI CABI LI TY

15 To generate the minus ions by the minus ion generator 7, the high voltage
generator 72 develops a voltage such that a negative high voltage is applied to
the needle-like electrode 74 with reference to the ground electrode 75. Thereby,
a corona discharge (approximately 5 KW) happens between the needle-like
electrode 74 and the ground electrode 75 to generate the minus ions. The

20 minus ion generator 7 is not limited to the above-described one. Another minus
ion generator may be used. |

To place the ion generator 7 in the ion-flow channel 5, as shown in FIGS. 2
and 4, an outer wall 6 for the ion-flow channel is integrally formed with the
housing 1 such that the outer wall is smoothly elevated forwardly from a

25  substantially center portion of the upper surface of the housing 1, and an ion

outlet 61 is opened in the same direction as the air outlet 21.

- In this embodiment, at the downstream side of the ion generator 7, the ion-



According to the present invention, mnus ions generated by the m nus ion

. generator can be efficiently ejected fromthe ion outlet, wthout being
caught by an obstacle such as a grid nenber in the housing. In addi tSkh,2003
since the ion generator is disposed in the ion-flow channel other than the
air-flow channel in the housing, it doe8 not hanper a flow of the hot air
running the air-flow channel. As a result, a user of the hair drier can
performhairstyling with freedom while spraying | arger anmounts of the
mnus ions to the hair. Mreover, by an increase in the anbunts of m nus
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said air-flow channel; an ion-flow channel formed in said housing so as to
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- gener at i ngeseriatom¥ rare ejected from the ion outlet 61, a flow of the minus ions to the
downstream side is hampered by electrical repulsion caused between the minus
ions caught by the above-described member and minus ions in the air flow
successively supplied. In the present invention, by forming the ion-flow channel
15 5 as an independent flow channel from the air-flow channel 2 in the housing 1, itis
possible to avoid such an inconvenience that it becomes difficult to supply the
minus ions from the ion outlet 61.
In addition, since the ion outlet 61 is provided in the vicinity of the air outlet
21, the minus ions ejected from the ion outlet 61 is mixed with the air ejected from
20  the nozzle 4 attached to the air outlet 21, and then sprayed on the hair. As a
result, it is possible to efficiently spray the minus ions on the hair by help of the
flow of the heated air.
As described above, an important feature of the present invention is to
independently provide the ion-flow channel 5 connecting to the ion outlet 61 from -
25  the air-flow channel 2 for sending the hot air to the air outlet 21. Therefore, the

minus ions generated by the minus ion generator 7 can not come into the air-flow

channel 2.



ions is devel oped between said needl e el ectrode and said ground el ectrode
by 20 applying a negative high voltage to said needle electrode_ 73"’E:Iag‘h%
“hair drier as set forth in claim1, wherein said housing has an ai P 2003

i nduction path for allowing part of the air running in said air-flow
channel to flowin said ion 25 fl ow chafinel . 2 SEP 2003 12 4. The hair
drier as set forth in claiml, wherein said ion outlet is provided in the
vicinity of said air outlet. 5 5. The hair drier as set forthin claiml
conprising an ion switch for swtching said mnus ion generator to start or
st op gener at i A§ W in FilEs 3, @msion Bwitth@hfar switchieg ths nsiats faT génératalzi m 5,

i id, i i i 1 f f idh i nd in
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. : . >al : _ A : el ai
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housi ng aBd Byomdhamd civhilé HoklingMiedgrip BEBf HIhAP dHBPBY MObthe? hafdhai r drier
wth a@m' nus yP?:)n gener at or corrpgfi sﬁ\ﬁg? a housi ng haw%g a substantially

hol I ow st ruct Uit eddiiohcain hers ganewtionsndicaton 82nik girovidsd an prawiitetio tiag tbran.
air-flow channel extendi ng therebetween; a fan for sucking an outside air
into said sw%ggi%,qgtotlﬁqilgg@{%gaqtm ar stopefithegenaration of minus ions by the minus
ion generator 7 in conjunction with the ion switch 81. Therefore, when the ion
switch 81 is operated, the presence or absence of the generation of minus ions
10 can be checked by the ion generation indicator 82. This provides a further
improvement in operationality of the hair drier of the present invention. In the
present embodiment, an LED 82a is used as the ion generation indicator 82.
Thus, since the function of controlling the air flow of the hair drier is located on the
grip 35, and the function of operating the generation of the minus ions is located
15 on the upper surface of the housing 1, it is possible to provide the hair drier having
an improved operationality and a refined appearance.
The following is an example of how to use the hair drier described above.
After a user washes hair, and wipes the wet hair with a towel lightly, it is preferred
to dry the hair with a hot air, while spraying minus ions from the hair dryer of the
20 present invention. That is, the grip 35 is grasped, and theé power switch 36 is
turned on to activate the motor 32 and rotate the fan 31. Thereby, outside air is
sucked into the housing 1 through the air suction inlet 22, and the sucked air is
heated by the heater 33 to provide the hot air.
The hot air is sent to the nozzle 4 through the grid member 34 disposed in
26 the vicinity of the air outlet 21 of the housing 1, and then ejected from the end

aperture 41 of the nozzle 4. To spray the minus ions together with the hot air on

the hair, the ion switch 81 is turned on to generate the minus ions by the minus



a heater for heating the air in said air-flow channel; and 2 SEP 2003 13
~said mnus ion gene?at or; wherein said housing has an ion-fl ow & el 003
“formed as an independent flow channel fromsaid air-flow channel, and an
ion outlet provided at a different position fromsaid air outlet to eject
m nus ions generated by said mnus ion4® generator, and wherein said m nus
ion generator is disposed in said ion-flow channel.
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5 INDUSTRIAL APLLICABILITY

According to the present invention, minus ions generated by the minus ion
generator can be efficiently ejected from the ion outlet, without being caught by an
obstacle such as a grid member in the housing. In addition, since the ion
generator is disposed in the ion-flow channel other than the air-flow channel in the
10 housing, it does not hamper a flow of the hot air running the air-flow channel.
As a result, a user of the hair drier can perform hairstyling with freedom, while
spraying larger amounts of the minus ions to the hair. Moreover, by an increase
in the amounts of minus ions that reach the hair, it is possible to obtain the hair
having high moisture content in less time. This achieves moist hair that is easy

15 to perform hairstyling.
In particular, when the ion outlet is provided in the vicinity of the air outlet,
the minus ions ejected from the ion outlet are mixed with the hot air ejected from
the air outlet, and then supplied to the user's hair. Therefore, the amounts of

minus ions spayed on the hair can be further increased.
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20 applying a negative high voltage to said needle electrode.

3. The hair drier as set forth in claim 1, wherein said housing has an air induction

path for allowing part of the air running in said air-flow channel to flow in said ion-

25  flow channel.
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7. The hair drier as set forth in claim 5 comprising an ion generation indicator for
indicating the start or stop of generating said minus ions by said minus ion

15  generator in conjunction with said ion switch.

‘8. The hair drier as set forth in claim 7, wherein said ion-generation indicator is

provided on a surface of said housing and in the vicinity of said minus ion

20 generator.

9. A hair drier with a minus ion generator comprising:

a housing having a substantially hollow structure, which has an air suction inlet,
25  air outlet, and an air-flow channel extending therebetween;

a fan for sucking an outside air into said housing through said air suction inlet:

a heater for heating the air in said air-flow channel; and
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