- 1 .- DESCRIPTION TI TLE OF I NVENTION Hair Dryer 5 TECHNI CAL FI ELD

[ 0001] The present invention relates to a hair dryer by whi ch hair
can be dried and set with hot air blown therefromand by which hair
can be given a treatnment with 10air containing ions bl own therefrom
BACKGROUND ART [ 0002] Conventionally, Ralr- dryers have been used by
which not only drying, set and the like of hair with hot 15air bl own
therefrombut also treatnent of hair with air containing i?ns bl own
t herefrom can be perforned. [0003]lnh Patent Literature 1, for
instance, a hair dryer is disclosed®tHtFhsa fan for blowing, an
ion generator for generating ions, a heater, and the like in a 20
housing. By the hair dryer, hair is dried with air blown fromthe fan

and heat ed with the heated air delivered through an
air discharg%T%gﬁypgﬁﬁﬁﬁg%& using to outside. In this process, the
hair may be electrifgﬁgrb%rbggshing or the like. Therefore, the ion
generator is Y

5
TECHNICAL FIELD
[0001] The -present invention relates to a hair dryer by
which hair can be dried and set with hot air blown
therefrom and by which hair can be given a treatment with

10 air containing ions blown therefrom.

BACKGROUND ART
[0002] Conventionally, hair dryers have been used by
‘which not only drying, set and the like of hair with hot
15 air blown therefrom but also treatment of hair with air
containing ions blown therefrom can be performed.
[0003] In Patent Literature 1, for instance, a hair
dryer is disclosed that has a fan for blowing, an ion
generator for generating ions, a heater, and the like in a
20 housing. By the hair dryer, hair is dried with air blown
from the fan and heated by the heater and with the heated
air delivered through an air discharge port of the housing
to outside. 1In this process, the hair may be electrified
by brushing or the like. Therefore, the ion generator is

25 placed downstream of the fan, and static electricity



-25pl-aced downstream of the fan, and static electricity - 2 -
generation is prevented by ionic w nd generated thereby and bl own
agai nst the hair. CI TATION LI ST 5Patent Literature [0004] PTL1: JP
2002- 191426 A SUMVARY COF | NVENTI ON Techni cal Probl em

10[ 0005] Conventi onal hair dryers have-a& problemin that static
electricity is generated by rotation of a fan and in thatadhesion

of dust

| scaused by resultant electrification. This |eads to further

ngfl ﬁg\éi Lg&égg}arpigne%rs %fret\rie{tt%e&hggf J[TC?IY i cbewﬁﬁa&] Sg%%e%tle%n?ﬁegébig ha?nd

10

15

20

blown against the hair.

CITATION LIST
Patent Literature

[0004] PTL1: JP 2002-191426 A

.SUMMARY OF INVENTION

Technical Probklem

[0005] Conventional hair dryers have a problem in that
static electricity is generated by rotation of a fan and in
that adhesion of dust is caused by resultant
electrification. This leads to further problems including
fear of fire that may be caused by lumps of the dust having
adhered onto the fan, flowing downstream, adhering onto a
heater, and discharging electricity, and adhesion of the
lumps of the dust onte hair.

[0C06] The hair dryers lack such configurations as
facilitate replacement, maintenance and the like of an ion
generator.

[0007] The invention was made in consideration of above
problems, and an object of the invention is to reduce dust
that adheres to a fan, with use of ions generated by an ion

generator or water molecules bonded to the ions. Another



15 adhered onto the fan, flow ng downstream adhering onto a heater,
and di scharging electricity, and adhesion of the |unps of the dust
onto hair. [0006] The hair dryers |lack such configurations as
facilitate replacenent, maintenance and the |like of an ion
20generator. [0007] The invention was rmaéle- i n consi deration of above
probl ens, and an object of the invention is to reduce dust that
adheres to a fan, wth use of ions generated by an i on generator or
wat er nolecu%es bon d bg the ions. Anoth ob ect of the

i nvention i §°¢{%5°fadi e FRPFRCEMRNES nﬁPntEﬁ% d TER& 2FFRE bf

th Lor . Sl ut] Pr, obl 00p8] A hair d
LD SETiR B eEa L Ve 18 PURRl e BOOE) AL dver 1

housi ng, a heater placed in the hou5|ng, an ion generator placed
upstream of the fan in the housing, and an air intake filter placed
upst ream of nted on the housing. [0009] 10The ion
gener at or S6b§ ace%qggﬂmébn the fan and the air intake filter.

5 {coos] A hair dryer in accordance with the invention has
a housing, a fan placed in the housing, a heater placed in
the housing, an ion generator placed upstream of the fan in
the housing, and an air intake filter placed upstream of
the fan and mounted on the housing.

10 [0008%] The ion generator may be placed between the fan
and the air intake filter.
[0610] The housing may have a plurality of air flow
paths therein, and the air flow paths may include an airx
flow path in which the heater is placed and an air flow
15 path in which the heater is not placed.
[0011] The air flow path in which the heater is not
placed and the ion generator may be arranged substantially
in parallel to each other, with the fan between the air

flow path and the ion generator.

20 [0012] The air intake filter may be detachable from the
housing.
[0013] A back cover may be attached to the housing, and

the back cover may be detachable from the housing.



' 0010] The housing may have a plurality of air flow pat hs t herein,
and the air flow paths may include an air flow path in which the
heater is placed and an air flow 15path in which the heater is not

pl aced. [0011] The air flow path in which the heater is not placed and
the ion generator may be arranged subst%ntially in parallel to each
other, with the fan between the air flow path and the ion generator.
20[ 0012] The air intake filter may be detachable from the housing.

[0013] A bac(lg%g%%/]er %?ﬁ@%%@ﬁgggt&? &%@_Qﬁ%&%ﬁ@ﬁ%&@%aﬁ‘ﬁgt Gover

may be deta e from using. - iIFon "gener at or

T amer af FOE ORI AT Gty kOl e ML AN AP YA B RIS LATE Ay

i on generati ng nerating negati ve 1 0ns. 1 on

gener at or WORNe ) §darsvRoRgRE to Swater nol ecul es. Advant ageous
Effects of Tnvention

[G0O15] The ion generator may generate ions bonded to

5 water molecules.

Advantagecus Effécts of Invention

[0016] The hair dryer in accordance with the invention

reduceg dust that adheres to the fan, with use of the ions
10 generatéd by the ion generator or the water molecules

bonded to the ions. The hair dryer also facilitates

replacement, maintenance, and the 1like of the ion

generator,

i5 BRIEF DESCRIPTION OF DRAWINGS
[0017] Fig. 1 is a transparent side view of a hair dryer
in accordance with Embodiment 1 of the invention;
Fig. 2 is a transparent rear view of the hair
dryer in accordance with Embodiment 1 of the invention;
20 Fig. 3 is a perspective view showing an éxample
of an appearance cof an lon generator;
Fig. 4A is a diagram showing an example of a
position of the ion generator in accordance with Embodiment

1 of the invention;



[ 0016] The hair dryer in accordance with the invention reduces dust
that adheres to the fan, with use of the ions 10generated by the ion
generator or the water nolecul es bonded to the ions. The hair dryer
also facilitates replacenent, maintenance, and the like of the ion
generator. 15BRI EF DESCRI PTI ON OF DRAW NGS [0017]Fig. 1 is a
transparent side view of a hair dryer in accordance with Enbodi nent 1

of the invention; Fig. 2 is a transparent rear view of
the hair dryer in acggrdange ‘é‘st%EﬁPQQH‘&ﬁ“tshjowﬁBgt NG, T DYEME ONbe 4
20Fig. 3 is a perspective view show ng~an exanple~of "an appear ance of

an ion genegéngﬁo of the ionF-Qneéfféf fh‘ﬁ fﬁQﬁEQOWEEgOgﬁbgé 1§f

of a positi'on of the 1on generator 1 n accordance wth nent
the inventipnyr tned invention; Fig. 4B is a diagram show ng an
exanple of a position of the ion generator in accordance with

Enbodi ment 1 of the ifenti®nis a diagram shBWwIng?Gd SeRafhBI" 3P &
showi ng an exanple of a
5 position of the ion generator in accordance with Embodiment
1 of the invention;

Fig. 5 i1s a front view of a hair dryer in
accordance with Embodiment 2 of the invention;

Fig. 6 is a transparent side view of a hair dryer

10 in accordance with Embodiment 4 of the invention;

Fig. 7A is a perspective view showing an
appearance on blow-off side of an example of a fan;

Fig. 7B 1s a perspective view showing an
appearance on intake side of the example of the fan;

15 Fig. 8 is a transparent side view of a hair dryer
in accordance with Embodiment 5 of the invention;

Fig. 9A 1s a perspective view of a hair dryer in
accordance with Embodiment 6 of the invention, the
perspective view for illustrating detachment of an air

- 20 intake filter from a housging;

Fig. 9B is a perspective wview of the hair dryer

in accordance with Embodiment 6 of the invention, the

perspective view for illustrating detachment of the ion

generator from the housing; and



‘bposition of the ion generator in accordance wi th Enbodi nent 1 of the
i nvention; Fig. 5is afront view of a hair dryer in
accordance with Enbodinent 2 of the invention; Fig. 6 is a
transparent side view of a hair dryer_%?in accordance w th Enmbodi nment
4 of the invention; Fig. 7A1s a perspective view show ng
an appearance on blow off side of an exanple of a fan;

Fig. 7B is a perspective view show ng an appearance on intake side of
the exanple of the fang 15f4 0458 4 StBahbpNsPR¢ eRligsi dg oy eyr ofy apdaihr
dryer in accordance wi th Enbodi ment 5 of the invention;

Fig. 9A is @-persSpealdoeaehew gitR habdaidiaer 7 Rraceer datescvbhh
Enbodi nent 6 of the invention, the perspective view for illustrating

detachment of an air 20intake filter from a housing; Fi g.
9B is a perspective view of the hair dryer in accordance with

Enbodi ment segdr idrecineentveopInerper spective view for illustrating
detachnent of the ion generator fromthe housing; and - 6 -
Fig. 16 i s ppdreEInspaneniisbdecw| esneddandiaid oF yek iiAvaacoodancel Wd h
Enbodi ment 7 of the invention. DESCRI PTI ON OF EMBODI MENTS

described with reference to drawings.

[Embodiment 1]
[0018]

10 (Configuration of Dryer)

Fig. 1 is a transparent side view showing an
inner configuration of a hair dryer in accordance with
Embodiment 1 of the invention, and Fig. 2 1s a transparent
rear view thereof.

15 {oo20] In the hair dryer 1, exteridr is composed of a
housing 2, an air intake filter 3 on air-intake side in the
housing 2, a handle 4 fixed to the housing 2, and a nozzle
13, The housing 2, the air intake filter 3, the handle 4,
and the nozzle 13 may integrally be formed.

20 [0021} Provided inside the Thousing 2 are an ion
generator 5 for generating ions, a fan 6 for blowing air, a
motor and interconnections, not shcown, for driving the fan
6, a partition plate 10, and a heater 11.

[c0221 Herein, a side (right side in Fig. 1) in the

25 housing 2 nearer to the air intake filter 2 than the fan 6



‘5[ 0018] Her ei nbel ow, enbodi ments of the invention will be described
with reference to draw ngs. [Enbodi nent 1] [0019] 10(Confi guration of
Dryer) Fig. 1 is a transparent side view show ng an inner
configuration of a hair dryer in accordance with Enbodi nent 1 of the
invention, and Fig. 2 is a transparent fear view thereof. 15[0020]In
the hair dryer 1, exterior is conposed of a housing 2, an air intake
filter 3 on air-intake side in the housing 2, a handle 4 fixed to the

housing 2, Qddgag)%;é@d 1pg-houz! 0o %F&S A i ake A I8 30

t he handl e e nozzle may in egfa orme
20[ 0021] Pr oy} Edl)l ?%uggﬁg 99,2 ALE @D | Oc{‘i&%%% atgh2 {9Mthan
generating 1ons, a an or wng air, a not

'nterconnecﬁh@nﬁanné)t i% g%f_%ﬁgéeéray' &%wﬁ%@ré P Sigd. P JFuEgc; %péﬁée

10, and a heater rein, a si

the 25housiyg grgg@@rsqrdetocrotpl%e%angna%efigbte £35t éyttgg %@Peper)lee

i's deS|gna ed as upstream si de, d a side (left side

the hoysing; 2 SEAF&Isdd A Uiahar 98B0kl Lpcthanythe,f eg 615§e For
desi gnated as domnstrean15|de ei ng on the upstream side, concerning

air flow ofndfiald, anel ehargncs iScogy @a&'&ehﬂgawcgi@@ path
upstreant or the li'’ke. For instance, the 6 1's |located upstrean1of

an air flowpath 7. [0023] The housing 2, mhlch wi |l be described
bel ow, is
[0023] The housing 2, which will be described below, is

made of plastic and has mica films stuck on inside thereof,
10 so that heat resistance thereof ig increased. The inside
of the housing 2 is formed of a cavity so as to allow air
to flow therethrough. One end of the housing 2 is an
inflow port of air on which the air intake filter 3 is
mounted, and the other end is the discharge port 12 through
15 which the air is discharged, with the air flow path 7
extending therebetween. In most cases, a filter commonly
made of metal is mounted on the discharge port 12.
[0024] The air intake filtexr 23 is méde of metal ox
plastic, and holes are made thereon so as to form a
20 reticulated or latticed pattern. The air intake filter 3
plays a role of protection so as to prevent entrance of
large foreign objects such as dust and so as to prevent
accidental contact of a finger or the like with the fan 6
during operations. The air intake filter 3 is attached to

25 the housing 2 so as to be detachable from the housing 2.



‘made of plastic and has mica filns stuck on inside thereof, 10 so

t hat heat resistance thereof is increased. The inside of the housing
2 is formed of a cavity so as to allow air to flow therethrough. One
end of the housing 2 is an inflow port of air on which the air intake
filter 3 is mounted, and the other end Ts the discharge port 12

t hrough 15which the air is discharged, with the air flow path 7
extending therebetween. In nost cases, a filter commonly made of

metal is nmopgaged on the @lﬂaaahar ge ; eornadé%f FQQgélcT he.ghrai B ok 14

filter 3 is nmade of netal or plastlc and es are nade thereon o)

as to form g 30-daldeurpbedonr |@idd cad @%tltzerd'} ekhe %rbw&@%@ into
filter 3 plays a role of protection so as to prevent entrance of

l'arge foreign b Beleceehtas pgush apdreei8a L8 PheVeRit@cCi et alhe
contact of a finger or the like with the fan 6 during operations. The

air intake #ddd®et 43 itheat bAChefetbthe MUK 67 S0328hEOhdLrer 11
detachable fromthe housing 2. - 8 - [0025] The handle 4 is nmade of

plastis, angke sWdicAtdd.is pEpvigied tdereanonOneg t haehakwigeyerid,
is brought into an activated state by an operation of the switch 14
on the handdwibhilde dzon genesdtiia Soutt hemdd Bod@d dedhee iRidEmol ko 5
are activated. By the operation of the switch 14, swtching can be
carri ed outappiongtiodes eacheaposdirbggt andppbicatirobDsw GoEd &sitsdyieng
and hot airflow node suitable for drying hair, noderate and hot
ai rf | ow nodesssuinydlplge hbidr, shyténgt e el Moaw anda ofvomode nph iyt 41b oM g
air, for 10instance. The heater 11 is not activated in the bl ow node.
styling, and biow mode for simply blowing air, for
10 instance. The heater 11 is not activated in the blow mode.
[00626] The ion generator 5 1is placed on the upstream
side in the housing 2 and, specifically, is placed between
the air intake filter 3 and the fan 6. The ion generator 5
is placed above center axis of the fan 6. The ion
15 generator 5 generates ions and may simultanecusly generate
ions in a state in which the ions are bonded to water
molecules. The ions and the water molecules bonded to the
ions exercise effects of static elimination, moisturization
and the like for the hair.
20 [0027] The fan 6 takes air into the housing 2 through
the air intake filter 3 and discharges the air to cutside
through the discharge port 12 of the housing 2. The fan 6
is made of polypropylene. The air blown from the fan 6

passes through the air flow path 7. The air flow path 7 is

25 partitioned into an upper air flow path 8 and & lower air



10026] The ion generator 5 is placed on the upstreamside in the
housing 2 and, specifically, is placed between the air intake filter
3 and the fan 6. The ion generator 5 is placed above center axis of
the fan 6. The ion 15 generator 5 generates ions and may

si mul taneously generate ions in a state’in which the ions are bonded
to water nol ecules. The ions and the water nol ecul es bonded to the
ions exercise effects of static elimnation, noisturization and the

i ke for theyhai 0L0Q27 e Kk Ir 4lgh e. ho g
t hr ough the%?r %%%k% S%I %%—1? ga &Qé%gcﬁgéges ]tohterrpaé%e? J(; &(gitsjgfa{; dgThe
through the,gdisg t usg a [

pol yp?opyl en% ﬂ%al r&q{rtov\'}#%f (}fgﬁ Fﬁggga Sgggeggt%rgugﬁ ﬁ‘?‘ue al rtﬂ;
flow path 7 h f{ ow_pat i i ti-@n

fl ow path Bt%élrl-dﬁea%%{/\eéga??a -th I%fS%g\?vg%g :11108‘ %{}I{[ hl’Ee&ngﬁl t g] pl at e

10 made of wmiLagudhesalr n f-nal W S
heat ed by the he%tter 11 aﬁ%@%egrggﬁﬁgggt E%%?hg}qfth% &lﬂgeﬁar%ggh%%d

the outsi dgyathhe gai {sf lQWAG HBEOUGH KR URREh Al Fadd W %e%ngﬁ Ihe
di scharged w t hout being passéd through the heater 11 and being

nodi fied Thevwid haviagsf hased t Rbaughed he upper And haven a'fleJé?i’V
pat hs conmes out of the discharge port 12 and is di scharged %o t he

out si de t hrigughi@xtthenuppeof ahliel Gz | £ r1 F1 MO [RRRE] Wohbs steh b queof
m xture of the hot air and the normal air (cool air), unruly hair can

be strai ght@nsthayideh faends 20anly dsogercharbe bai theububyideathfudrhe
hot air and can be held in such a straightened state because the

bonds of thextinedriagenfti ohehecbale B3 e redevel oped upon 15application
of the cool air imediately after that, so that styling of the hair
can be0i nproes] (0029kRheunbzplew13fisixmoes off pliasther anid- asl ahe
trapezoi dal shape in section with a wide end on a side
normal air (cool air), unxruly hair can be straightened with
bonds of hydrogen im the hair cut by heat of the hot air
and can be held in such a straightened state because the
bonds of the hydrogen in the hair are redeveloped upon
15 application of the cool air immediately after that, sc that
styling of the hair can be improved.
[0029] The nozzle 13 is made of plastic and has a
trapezoidal shape in section with a wide end on a side
facing the discharge port and a narrow end on the other
20 side. The nozzle 13 rectifies the air discharged from the
discharge port 12 so as to prevent the air from being
diffused.

[0030] Az in the embodiment, air intake area of the air

intake filter 3 is preferably laxger than inside dimensions



facing the

di scharge port and a narrow end on the other 20 side. The

nozzle 13 rectifies the air discharged fromthe di scharge port 12 so
as to prevent the air frombeing diffused [0030]As in the

enbodi nent ,

air intake area of the air intake filter 3 is preferably

|l arger than inside dinensions -10 - oft%the air flow path 7. This
makes it possible to blow the air at higher velocity to the outside
of the hair dryer 1. (lon Generator) 5Subsequently, the ion generator

5 will be dgscribed i ndct gy [OOSMEL .28 d § 2 peLsRect Lye, viow of

t he ion generator

n genér at’or as two~ I on - generattng units

Lhe T on gentrart ng" oL, RS REolD cUat SN T oS B LS BRAE oA T chape

of a needle and the circular induction electrode 16 is placed so as

to encl ose
el ectrodes

to the need

vol t agg of
al ternat ed

the needl e el ectrode 15, with distance between both the
F&%ﬁmbg%éfygor 5[ 0032] The ions are generated by application
e electrode 15 of a 60Hz alternating current in which a
+2KV or grealerubceff ecthye vkt a%q@%t\’;@' tage vg;llg‘/ o e

and by application to the induction electrode 16

direct curr@dcmiddyn el aggiof

10

15

20

25

[0031] Fig. 3 is a perspective viéw of the ion generator
5. The ion generator 5 has two ion generating units formed
of a needle electrode 15 and an induction electrode 16. 1In
the ion generating units, the needle electrode 15 1is
pointed in shape of a needle and the circular induction
electrode 16 1is placed so as to enclose the needle
electrode 15, with distance between both the electrodes
being 8 mm.

[oo3z2] The ions are generated by application to the
needle electrode 15 of a 60Hz alternating current in which
a voltage of +2kV or greater in effective wvoltage and
voltage of 0OV are alternated and by application to the
induction electrode 16 of a direct current with voltage of
0V, for instance. When the effective wvoltage of +2kV or
greéter is applied to the needle electrode 15, potential
difference between the needle electrode 15 and the
induction electrode 16 causes corona discharge, which leads
to dlonization of water molecules in the air in vicinity of

extremity of the needle electrode 15, vresulting in



20 OV, for instance. Wen the effective voltage of +2kV or greater
is applied to the needle el ectrode 15, potential difference between
the needl e el ectrode 15 and the induction el ectrode 16 causes corona
di scharge, which leads to ionization of._water nolecules in the air in
vicinity of 25extrenity of the needl e~ élect r ode 15, resulting in
production of hydrogen ions (1C). The hydrogen ions form bonds
(clustering) with water nolecules in the air, in group state, and
positive i ghigodmAaRf 4#( BN ignan(@nbi t raly NAWRL NEHergo.af e
t her eby generated. 5[0033]'Negative ions are produced by application

to the needbénc eqtiedeedngf @i6QHzwAlder pALLAGI &Y KaNtchd WhiCh &
vol tage of -2kV or lower in effective voltage and voltage of OV are

al ternat ed grsihyseppd | cahbopokotihe iibducCtnR ebechrade) 16 (Rf i@ an
direct current with voltage of OV. As 10 the negative ions, oxygen

ions 02- argryiredieetabyradnhddbéon Hie BHEGRIbYOLAcUEESA0r wat er

nol ecules in the air. The oxygen ions form bonds (clustering) with
wat er 5Dl ecldgss3]i n t Wegakiveandnsegati yeotiansd nbgeapdl 02diH20) "t ntHes
an arbitrary natural nunber) are thereby generated. In 15 the

i nventi on, rddwelieorlgenendtol SMBY geBOHat eliepsatiad aierseied im0 Weich
bonded to water nolecules. [0034] Herein, the ion generator 5 has the
two i on gerenatlitrgreupitt s2auWdot hkowan igerdifadtigeunblsagespedtvarlage
forma positive ion generating unit and a negative ion 20 generating
uni t. Thus afhedposrtei edteongtahdahlie byegapMieaitdns are tFHarultdumenius) y
di scharged and fl ow downstreamwi th the air flow produced by the fan
6. [0035] Axlsipdwmedien 16 (rf 32 theetoncgenentt oith veltage ofprodui ded
so that the ion generating units are arranged side 25by side. The

el ecttddes ti® ambdpd izee ploaced o#ygesi ddons 0" are produced by

ionization of oxygen molecules or water molecules in the
air. The oxygen ions form bonds (clustering) with water
molecules in the air, and negative ions wmade of 0, (H:0), (n
is an arbitrary natural number) are thereby generated. 1In
15 the invention, the ion generator may generate ions that are
not to be bonded to water molecules.
[0034] Herein, the ion generator 5 has the two ion
generating units and the ion generating units respectively
form a positive ion generating unit and a negative ion
20 generating unit. Thus the positive ions and the negative
ions are simultaneously discharged and flow downstream with
the air flow produced by the fan 6.
[0035] As shown in ¥Fig. 3, the ion generatecr 5 is
provided so that the ion generating units are arranged side

25 by side. The electrodes 15 and 16 are placed on a side



-12- nearer to the fan 6.Intrinsically, placenment in a direction
such that the electrodes 15 and 16 are perpendicular to the air flow
is preferable. This is because the ion generator has a laterally |ong
ion 5 generating surface having the el ectrodes thereon and has a
great depth in the direction of ext ensitém of the needl e el ectrode 15,
as shown in Fig. 3, and because such a position as obstructs intake
port (air intake filter 3) is undesirable. 10[00361Figs. 41k through
4c are di agialipe.Show ngLROSEL,ong. of Lhe.100; gener at oh 2 chigk cap be
assunmed in the invention, and quantities of generdated i ons comng out
of the discharge port Ja.perg,easyyed ithens of. t t
positions s oﬁ%ﬂﬁh igs. 41k t%?ougﬁg4cgﬂ%%gr§gggan??tig%dbfqﬁ; nLE?
generated i EsAwn {9 TaRl e 1. £,Q037) Londithan thaythe

el ectrodes %§¥%{ieion gener at or SaMEre prov%agggso aé&?%'extgﬁa iﬁja
di rection ogddinganalcfded didLCldeQB a3BPWNLAY 2] aFkLEW., pf t_hforﬂér {dpw
as shown in Fig. 4A, 950,000 to 1,200,000 1ons/cc were é%dISC arge
as shoyn i ngdablf ihandi¢aveenblahbornef ot Beck9aSs | thdheDl oW Rid a
was the greatest. Herein, experinents were carried out under two
condi tions, giefs , a@p€@Ndht itoR (NGRMAL)onM & BREBRL; GYaRE thOfnaddie
bl ow and a condition (TURBO with large quantity of air blow (air

bl ow 25at hémHetvelRci 1Y) . aEhodabwhherel eegrodes ang ivecdanvaed »
-13- position in the drawing, alnost the sane results are attained in
an upward peasdididh as obstructs intake port {(air intake filter 3) is

undesirable.

10 [00361 Figs. 4A through 4C are diagrams showing
positions of the ion generator 5 that can be assumed in the
invention, and quantities of generated ions coming out of

the discharge port 12 were measured under conditions of the

three positions shown in Figs. 4A through 4cC,. The
15 quantities of generated ions are shown in Table 1.
[0037] On condition that the electrodes of the ion

generator 5 were provided so as to extend in a direction
orthogonal to direction, shown by an arrow, of the air flow
as shown in Fig. 4A, 950,000 to 1,200,000 ions/cc were
20 discharged as shown in Table 1 and concentration of the
ions in the Dblown air was the greatest. Herein,
experiments were carried out under two conditions, i.e., a
condition (NORMAL) with normal quantity of air blow and a
condition {(TURBO) with large quantity of air blow (air blow

25 at high wvelocity). Though the electrodes are in a downward



[0038]In Fig. 4B, the electrodes are placed |eeward with respect to
the direction of the air.Under the 5 condition, 900,000 to 1,100, 000
lons/cc, that is, practically nonproblenmatic quantities of ions, were
discharged through t he di scharge port 12. [0039]In Fig. 4C, the

el ectrodes are placed windward with redpect to the direction of the
air.Under the 10 condition, 950,000 to 1,050,000 ions/cc, that is,
practically nonprobl ematic quantities of ions wer e discharged

hrouan ¢ heogLAEA 08:POLLe 12 LORKIL . LTRRY Ittg' OB oherdiye are

Quantity o  on Cbnce It i 8n
Positive 10f v ined in an upward position.

[00638] In Fig. 4B, the electrodes are placed leeward
with respect to the direction of the air. Undexr the
5 condition, 900,000 to 1,1do,ooo ions/cc, that is,
practically nonproblematic quantities of ions, were

discharged through the discharge port 12.

[0039] In Fig. 4cC, the electrodes are placed windward
with respect to the direction of the aii. Under the
10 condition, 950,000 to 1,050,000 ions/ce, that 1is,
practically nonproblematic quantities of ions, were

discharged through the discharge port 12.

[0040]
[Table 1]
ouantity of Ion Concentration
Ion Generator . Y (Unit: 10,000 ions/cc)
Air Blow T :
- Posgsitive Ion Negative Ion
. NORMAL 85 110
F .
1g. 44 TURBO 110 120
, NORMAL 90 110
Fig. 48 TURBO 100 100
. NORMAL 95 95
Fig. 4C TURBO 105 100
15 [0041] Thus a sufficient quantity of discharged ions can

be obtained from the electrodes in any position, and such
positions as in Fig. 4B or 4C are preferably attained so as
to prevent decrease in the quantity of air blow that might
be caused by the obstruction on the air intake port by the

20 ion generator 5. The position of Fig. 4B that resists



Negative lon Fig.4A NORVAL 95 110 TURBO 110 120 Fi g.4B NORMAL 90 110
TURBO 100

-14 -

direct adhesion of dust onto the electrodes is particularly
preferable,
[0042] It is preferable that number of discharged
negative ions should be generally equal to or larger than
5 number of discharged positive ions. Balancing the number
of the positive ions with the numbexr of the negative ions
increases a probability that OH radicals are generated. On
condition that the numbers are imbalanced, it is preferable
that the number of the negative ions should be the greatéer
10 because occurrence of creakiness, damages and the like can
be prevented on the hair, which is positively electrified.
[0043] Hair dryers in which conventional ion generators
are installed have a defect of insufficient air supply to
hair due to low guantity of air blow because the ion
15 generators are provided in dedicated channels which are so
thin that the quantity of air blow is confined as disclosed
in Patent Literature 1. In such a configuration as
disclésed in Patent Literature 1, in which air intrinsic to
the dryer is hot and dominant in gquantity, users are often
20 unable to be aware whether air that comes out of the
channel dedicated to ions and that is inferior in quantity
actually reaches their hair and the air often misses
reaching the hair, in actual fact. In such a configuration
as in the invention, however, in which air common to air

25 for other purposes is used in place of the air dedicated to



100 Fig.4C NORVAL 95 95 TURBO 105 100 15[0041] Thus a sufficient
gquantity of discharged ions can be obtained fromthe el ectrodes in
any position, and such positions as in Fig. 4B or 4C are preferably
attained so as to prevent decrease in the quantity of air blow that
m ght be caused by the obstruction on~t'Re air intake port by the

20i on generator 5. The position of Fig. 48 that resists -14 - direct
adhesi on of dust onto the electrodes is particularly preferable.

10

15

20

ions, users are able to be aware whether the ion wind
actually reaches their hair. Therefore, the dryer
therewith can be used while accumulated ions are adequately
blown against the hair and a scalp, and achievement of the
effects of the ions is thereby facilitated.

[0044] Increase in the quantity of air blow makes it
possible to effectively discharge the generated ions from
the hair dryer to the outside, as apparent from Table 1,
and thus more intense effects can be achieved when strong
air blow as in hair salons is used to dry hair, so that
effects that are similar to those of blow in hair salons,
i.e., moisturization, prevention of creakiness and damages,
and the like can be obtained in homes.

[0G457 The ions blown downstream are passed through the
digcharge port 12 and the nozzle 13 and are blown against
the hair. Hair is prone to be positively electrified by
brushing, and thus prevention of static electricity
generation and cure for damages to the hair can be attained
by the negative jons. On the other hand, prevention of
static electricity generation in a brush negatively
electrified and cure for damages to the hair can be
attained by the positive ions. With the application to the
hair of the ions bonded to water molegules, furthermore,

moisture can be made to permeate the hair by the small



[0042] 1t is preferable that nunmber of discharged negative ions should
be generally equal to or larger than 5 nunber of discharged positive
ions. Balancing the nunber of the positive ions with the nunber of
the negative ions increases a probability that OH radicals are
generated. On condition that the nurrbers are inbal anced, it is
preferable that the nunber of the negative ions should be the greater
10 because occurrence of creakiness, damages and the |ike can be
prevent ed opgtdie heidcuMl Chf i Samesiddaiel o ehpetdifdrd., [QD43)atHaine
dryers in which conventional ion generators are installed have a

def ect of imsiH fdai 9 malkde suppky to hair due to | ow quantity of air
bl ow because the ion 15 generators are provided in dedicated

channel s whistuelr e switthi n ddwat dhe guant iby ofgedetabbew iss cnfitted
as disclosed in Patent Literature 1. In such a configuration as

di scl osed i¢miRatianintl,i ttéyeatodred tiveli Aonki ehdaichel Akgatste€ foné heditkryeer
is hot and dom nant in quantity, users are often 20 wunable to be
awar e 8het hatta@i rthiehascehpesraut bofkt heeasitannebetdedr cateed prodiioas @nd
that is inferior in quantity actually reaches their hair and the air
of ten m ssesadigasdii.ng The heH r radicatbualxifdicde rassdwed &£ shampoo,
configuration as in the invention, however, in which air comon to
air 25for otheve pndyoseshieslikedréemapriee @f tiee seaipdedicatedenoing
-15- ions, users are able to be aware whether the ion wind actually
reaches t hdiaihamowtthamst ong, achweldr yendsher Bl ¢ hhedps bEoxma athidfe
accunul ated ions are adequately bl own against the hair and a scal p,
and achi evene®cadp tdt Beif edps ofaihe Srowshi- s t REr etpd¥adid | paeedo
[0044] I ncrease in the quantity of air blow makes it possible to

ef f ect? vel VInRtSEHE Jdathdhfedadicad i 61ia! feeomtt ke lyaifordry everied v
outside, as apparent from Table 1, and thus nore intense effects can
be achi eved-Whe?rdas dily RARPRFONMIoW a< | HeadiasiforRy s PIRBF D Ny
hair, so that effects that are simlar to those of blowin hair

sal ons, i.€&he NSt WILRIVN, > preVERIGE of thG ki FRIECATR dutRRpeRT
and the Ilkia?can be ol%[ ained in horres éOO?@%The ]OﬂS bl own

downst r ea tHe L plS ' S12 %%e‘t% can

nozzl e 13 an areblovvna nst th r be . .

positively eeﬁdf@ccttﬁvtellgd bbey%d:r i % an ‘{ﬁ t_t}'t“:" KA Ve

electricity, genera andc re far e tothe hair

attai ihéed by qc}he ne%a |veneg Von tohle I)Ita)%efh%aha? SFE%ﬁiEOBna&P the
reaction between both on the scalp, as in the embodiment.

OH radicals also have an effect of disinfection and

decdorization.
[0047] In the embodiment, the ions generated by the ien
20 generator 5 are sucked into the fan 6. On the fan &,

rotating at high velocity, static electricity is generated
by friction with air and dust is thereby made prone to
adhere thereto. In particular, small pieces of dust
passing throush the air intake filter 3 are easily

25 attracted by the static electricity. With the ion



20 static electricity generation in a brush negatively electrified
and cure for damages to the hair can be attained by the positive
ions. Wth the application to the hair of the ions bonded to water
nol ecul es, furthernore, noisture can be _made to permeate the hair by

the small -16- water mol ecul es of nand’I-evel or micro-level, so that
the hair can be nmade noist. (0046]Wth use of the ion generator 5 of
t he enbodi nent, the positive i ons and the negative ions adhere

5,onLs, e Sgaland Sochacch Legeber. 1 oluce ikl palsn e

OH radi cal s . rTHs e

renai ning op, thtnégetpfgtgepr gveae rtqqétaf 2 EOWLN And. cut goubl &

bonds. This eIps ormation of a scal'p optinmm air gro
radi cal s ar adi-c [
period on t eéé(;‘fe er ngﬁioegce%gc}%cta%ﬁﬁdgf i ce%aagl ggr(efébr% ul}c/eeJcFC{) Py

the ion gengrat gF)n@ ?tﬁtte&steae,b heqéﬁltnﬁdgggatesfact 0R2RReaLO DAL the

reaching the sc OH radi cal s, howev can effectively

produced bya&ﬁt@sﬁrpdwtﬁ@ Alstt N RPsitd Vfa 1% Lops é‘nﬂe&t}@eﬂegafﬂ Ve

ions by the 1on generator and the reaction etmeen on the scalp,

as in the ephodigend . H padigal 150 h@ﬁeaaaletéﬁ‘ct pPbp m_fagf/tﬂeon

and deodorization. [0047]1n the enbodi ment, the ions generated

ion 20 gensraldicdn ang s uskaddentR e ap & R ey AR Ge r&t@éécﬁg

at high velocity, static electricity is generated by friction wth

air and dusfy isuddtergbynBadespr efeidd Aohera hetetfe konPay t iy
smal | pieces of dust passing through the air intake filter 3 are

easily 25atddwaitecary thanstahfCc ehest rdd t ikl t hgndongisdifarging
generator 5 placed on the upstreamside that is between the air

i ntakeofi | terecdk xdnrd thheahanahasiom dherenizetiozent, chenwever , orstie i he
electrification of the fan 6 is relieved by the ions generated by the
i on generatlerib, so that the adhesion of the dust onto the fan 6 can
be reduced. Thus the fan 6 can be kept clean. In addition, problens
can be prevBErt4d t hattiichcl wede feer dfhd i rgamhi 6h nhght he caasied
| unps of the dust having adhered onto the fan 6, flow ng downstream
adheri ng ol ydrepydaner , cangadiyselrogrng 18ed eathaitci iy, armcbatihregiyon
of the lunmps of the dust onto the
prone to be negatively electrified, for instance, the
15 electrification is prevented by air containing the positive
ions, so that the dust adhesion caused by the static
electricity can be reduced. Components that can be
prevented from being electrified in the embodiment are not
limited to the fan 6. The mica films inside the housing 2
20 and a plate onto which the heater is commonly tied are made
of mica and are prone to be positively electrified, whereas
alr containing the negative ions prevents the films and the
plate from being electrified and reduces the dust adhesion

caused by the static electricity. With use of the ions

25 bonded to the water molecules as in the embodiment, the



hair. [0048]Wth use of the fan 6 that is made of pol ypropyl ene or
pol ycarbonate and that is accordingly prone to be negatively
electrified, for instance, the 15 electrification is prevented by air
containing the positive ions, so that the dust adhesion caused by the
static electricity can be reduced. Cong8nents that can be prevented
frombeing electrified in the enbodinent are not limted to the fan
6. The mca filns inside t he housi ng 2 20 and a plate onto which the
heater is corrm)ny g of m,ca and are prone to be I
posi tivel y &rectti fi 88 r&\ﬁe?%asgeéﬁeFaeéﬂPal Tfithg PPne® RIS RS | BKs the
prevents the filns and the plate frombeing electrified and reduces
the dust adf®ss oﬁn e‘&Sby the static electricity. Wth use of t he

i ons 25bond the ter nmolec Ies as_in . t.he enbodi ment 18
-*Statro e EH r@cuy%’lﬁn&aﬁ%n AThS ne@papwseselansyomnm%?sa-twe

nol ecul es. &949%1;2? 85‘2318 P%%[%Q‘??&ﬂ ye ions fOI‘ onI %%osjﬁitl Ve,

i ons may cause e |cat| on o er provi

di sch t
o schage nat 17, g s 81440 ubdcd o0 e e T
h I
regat ve s, 100601 gy 9n ASIERBNGE bl A0E0sk0-8 RO cne

10mal f unct iﬂglqgw%r l%@aghagtgg%&e%}ésel&{s_heat fromthe

[0050] The ion generator &5 is placed in a position

remote from the heater 11 and thus can be prevented from

10 malfunctioning or breaking down because of heat from the
heater 11.
[0051] Cn conditicn that a propeller fan or the like for

blowing swirl air flow is used as the fan 6 and that the
ion generator 5 is placed downstream of the fan 6, a
15 problem 1s caused in that delivery of the swirl air flow
immediately after the generation of the ions causes
neutralization of the positive ions and the negative ions
and thereby reduces the quantity of the ions discharged to
the outside of the hair dryer 1. With the placement
20 upstream of the fan 6 as in the embodiment, however,
comparatively parallel air flow impinges upon the ion
generator 5, so that the neutralization immediately after
the generation of the ions is prevented. Once the air is
blown in a state in which the positive ions and the

25 negative ions are separated from each other, the separated



heater 11. [0051]On condition that a propeller fan or the like for
blowing swirl air flowis used as the fan 6 and that the ion
generator 5 is placed dowmstreamof the fan 6, a 15 problemis
caused in that delivery of the swirl air flow inmediately after the
generation of the ions causes neutral i 28ti on of the positive ions and
t he negative ions and thereby reduces the quantity of the ions

di scharged to the outside of the hair dryer 1. Wth the placenent 20

t f_t f §) h mbod t
paral ol ai 79T T Hinrg8s S0BoReThe T 'ﬂﬂEegm'%vezéh@ﬁ”P%‘é?n{%ﬁ che
tralizat ft t h t f_th
orevent ed.  thve ORECa 151 LBrbdie | RERISERES T oi A 8\825%%% rhe
dth d. f h .
Soparated PAEITY lfvﬁéeﬁﬁﬁegﬁﬁéégﬁﬁa%%s. vy ERp RSPt &1 Y g

even if they t,here h othe swirl air flow, and the
quantity of t {¥|oﬁs g%%%% ?ggﬁg?%?% e outside of the hair dryer 1 is
thereby inciepsad. S5EHPA52]Thge] r atsi ositiV

i ons and thg I on gengggt%%g § ﬁ%¥%gﬁﬂfﬁgﬁﬁggggr$éel§ES£P§V$ %é%%ﬂ#ad

generator S.yad e g e &Eéﬂé’lr@# pree. eac fﬁét ﬂ@%gtﬂ?et henQr Qﬁart L 3on

hal f of dlaneter of the fa artrcu

preferabl e dhal-Aehs 'Qnag‘éneﬂlaéf‘é}%bli?'t pldea 10¢t [}f ROSLdA Ve bﬁnsch%nd

the ion generating unit for 'the negative 10ns 1 n € 1 0on generator

shoul d be pl.aged 3t sandist 8RCE: Sfe@dOWr 20\dMRQ ARR0GECH! Qahéﬁch it

other in a direction orthogonal to the direction of the air flow

Thi s reducess thetaeut hahizpté oar0f1d NGRO%IHE Y6ni §BSeARgind Rudite for
negative ions imediately after the generation of the ions. [0053]1In

a confpgur adHeONpbBi MW € idfsi Odnd@eraeat Din MaknBeal$8gOfuntal €for the
nol ecules in air is used as in the
negative ions in the ion generator should be placed at a
distance of about 20 mm or longer from each other in a

direction orthogonal to the direction of the air flow.

This reduces the neutralization of the positive ions and

15 the negative ions immediately after the generation of the
ions.
[0053] In a configuration in which an ion generator

making use of water molecules in air is used as in the
embodiment, effective use of the water molecules in the air
20 and generation of a lérge quantity of ions and a large
quantity of ions bonded to the water molecules can be
attained by the placement of the ion generator on the air-
intake side (upstream side) into which a large quantity of
air is taken, rather than such placement in the narrow air

25 flow path as in Patent Literature 1. This increases the



enbodi nent, effective use of the water nolecules in the air 20 and
generation of a large quantity of ions and a |arge quantity of ions
bonded to the water nol ecules can be attained by the placenent of the
ion generator on the air-intake side (upstreamside) into which a
| arge quantity of air is taken, rather2fhan such placenment in the
narrow air 25flow path as in Patent Literature 1. This increases the
-20- effect of preventing the static electricity generation on the
fan 6 and the-like an C f venti he. static .
electricityggﬁ%gga ?oﬁr%ﬁg?ﬁ%&faﬁ?g fg%gﬁfTﬁgggF%l?*QXV?Eﬁﬁfﬁﬁlon on
partitioned.ynt hg upper d a in,t e I.ent
whi ch nakest$€ g%és?ble t&jg?s%]§¥Sén€h%g§g%&Fﬁgtd?§%rég%ﬁ§%g%ag ffﬁ
the ions not.passingiheaug d.Seflfective in that
breakage in water ngiec&lespbégﬁ%g%e%gaC%%tg#é§§ﬁ%éd particularly in
use of the iggsyibondeghet g hhes gl ?éa% Ho %ligﬁonga A G4y |,ﬂetr
is effective to place the upper ai ow path 8 and the ion gené)ator
5 subsgant !@:&&ylb&eear;giéﬂ LQ eagh Qiheer@saifehbe SAhQY ”ﬁgkegn £
that nore ions can be blown through the upper air fIOM(path 8 to the
outside of pheshald €5Yaksdnatde [ ErRediaentn2] ol Q091 9porr | §22 the
front viewof a hair dryer in accordance w th Enbodirient” 2 of the
i nvention. | foddTheet MBAEsZngt R rdubhf LW PaddLel | $1N0L SOl BFective in
partitioned 20 into the upper air flow path 8 and the lower air flow
path 9 by theatpastddiisere patwddd dlednesupiernald ddoWwdatfeRited
separated into an upper left air flow path 8a and an upper right air
flow path 8mrtGduearconponenise t kgr eehear ohde HmaIR @S tbhogge Ofwater
Enbodi nent 1.1n such a

10 molecules. In particular, it is effective to place the

upper alr flow path 8 and the ion generator 5 substantially
in parallel to each other as in the embodiment in that more
ions can be blown through the upper air flow path 8 to the

outside of the hair dryer 1.

15
[Embodiment 2]
[0055] Fig. 5 is a front view of a hair dryer in
accordance with Embodiment 2 of the invention. In
Embodiment 2, the air flow path 7 is not only partitioned
20 into the upper air flow path 8 and the lower air flow path

9 by the partition plate 10, but the upper air flow path 8
is separated into an upper left air flow path 8a and an
upper right air flow path 8b. Other components thereof are
the same as those of =mbodiment 1. In such a

25 configuration, only with a change in shape of the partition



25configuration, only with a change in shape of the partition -21-
plate 10, m xture of the positive ions and the negative ions,
generated by the ion generator 5, in the air flow path 7 can be
reduced and thus the quantity of the iqgns discharged to the outside
of the hair dryer 1 can be 5i ncr eased: 2Ftre partition plate 10 may be
made of separate nenbers, instead of being integrally forned.

[ Embodi ment 3] [0056] I n Enbodi nent 3, the ion generator 5 having only

o merot [eoabiyes! 29, OGASLALLNGAIN e (DBY] 09,00 18081 Lt LD negarive

generati ng is used I n contras odi men an

cnerat i ng Ui {] i AFs “and" 2. T8
Dl asti . [ODST] THao) ehe Gaherht ors Wt i el Tior s ol ot o) P

plastic. [0 I on generator 5 wth a tier enen

preferably L'f:'é@zg thenai e ThesReld isﬁ{ddeei:ﬁg@nq:heohiu%itgggg ofurd Cgi&{g

heat absorbing face side undergoe w condensati on use o

di fference hishRIRRIAL HEE fHOMATRE gOCE¢ !%ngaﬁg%ille glvattai npog pe

ef fective production of noisture. By provision a negative

potential bgiweske20 Tagi BArek BELAOHESL M 1 Hse B LG NO} Sé%gdéa%aetc?

charged microparticles electrified as negative 1ons can be pr
Bl owi ng t henghaged ifiseeaRabti 5& sy el vf1i18d rRsmkRe negative ions

(negative ions bonded to water nolecul es) against hair prevents the
static electricity 25generation and provides the hair with a sense of
noi st ness. -22- [0058] Pol yam de nylon is prone to be positively
[Embodiment 3]
[0056] In Embodiment 3, the ion generator 5 having only
10 the negative ion generating unit (having no positive ion
generating unit) is used in contrast to Embodiments 1 and
2. Used therein is the fan .6 made of polyamide nylon,
which is engineering plast.ic.
[0057] The ion generai:or 5 with a Peltier element is
15 preferably used therein. The Peltier element, of which a
surface on heat absorbing face side undergoes dew
éondensation because of a difference in temperature f£from
ambience, is capable of attaining effective production of
moisture. By provision of a negative potential between
20 facing electrodes with wuse of the moisture, charged
microparticles electrified as negative ions can be
produced. Blowing the charged microparticles electrified
as the negative ions (negative ions bonded to watér

molecules) against hair prevents the static electricity

25 generation and provides the hair with a sense of moistness.



el ectrified, and thus the negative ions (charged m croparticles)
generated by the ion generator 5 relieve the electrification of the
fan and relieve adhesion of dust 5 onto the fan. Wth use of the
charged m croparticles as in the enbodinment, the static electricity
generati on can be suppressed by the nwi2dt-ure. [Enbodi nent 4]
10[0059]Fig. 6 is a transparent side view show ng an inner
configuration of a hair dryer in accordance with Enbodi nent 4 of the

et o0 BRESLI A0S ol ) S SRR Biveny
e ot W 08 ng B e bR P gt SOeATGeet
e e, T B S B S S A2 S o ol Bl
'3 Soun Ll e R ke 8008 9 ISRl SgROBIBL D T
e v of Lyl (AR FYER Lfe 86T, SIS o R BL L,
o 25tne el st vt Lo PSLalLel b ol te i85

heat ed by t u obl ems caused by heating of the
ions and the tef%h' cﬁﬁgsﬁ EEQ%%EtO the ions can be relieved. On

condition that the 5positive ions and the negative ions are
generated, the neutralization of both can be prevented.

[Embodiment 4]

10 [0059] Fig. 6 is a transparent sgide view showing an
inner configuration of a hair dryer in accordance with
Embodiment 4 of the invention, and Figs. 7A and 7B are
perspective views showing an example of the fan.

[0060] This embodiment is different from Embodiments 1

15 through 3 in that the aix flow path 7 is formed as one air
flow path without being partitioned into the upper and
lower paths. The heater 11 is provided only in lower part
of the air flow path as is the case with above embodiments.
As blow-off side thereof is shown in Fig. 7A and as intake

20 side thereof is shown in Fig. 7B, the fan 6 has vanes 6a
each provided with a straightening vane on the blow-off
side.

{0061] Even in such a configuration, most of the ions
generated by the ion generator 5 pass through upper side of

25 the alr flow path 7 with parallel air flow, and the air



[ 0062] Combi nation use of the fan 6 of Enbodi nent 4 and the partition
pl ate 10 described for Enbodinents 1 and 2 is nore effective because
i nsul ati on against heat fromthe 10 heater 11 in the air flow path 7
and the prevention of the m xture and neutralization of the positive
ions and the negative ions in the air-fPow path 7 can be attained.

[ Enbodi nent 5] 15[ 0063]Fig. 8 is a transparent side view show ng an
i nner configuration of a hair dryer in accordance wi th Enbodi nent 5

f the i i.on. [0064]1n.this .enbadi i tr, t o Enbodi t

o i L IVeRU eI LAPORLLN L STORKLET ok £ 28 o Eabetl e
th 8, { .air, fl th lacks the. h 1 d

path, O A0l OB Ll B0 kel 08 Dol 10 e

th th i i di.ified.. The_i t 5

ner et gt gh 0w L1 IPOLET Gl TOSRLONBENELR! Bl ot

that it s ihereby mde. 25passidl &d o.dliace el eohrig,gle oyl e, spofas
a power supply -24- circuit for theion genérator in-a lump in

vicinity of e -handl [ ] i atj i i ir
made t% flol?/égta}%rlré%ghhtg 2 %gl\%grg%?r%%g%\%vgg%t hicgﬂ;asglr%mtg%lg%%%nt’ 1&?@5
may cause tAg,d,on $Wnd HayiEngoPRSSEd Bdr 2 upper air flow path
8 to inpinge upon parts other than hair “because users are prone to

apply the hejoediir ont@nbRgababh ubd &8 PRef eLRblect halnldgndiv 4 10w
path through which the hot air flows should be the upper air flow

path 8 because gheiit@Bn plate 10 described for Embodiments 1 and 2 is

more effective because insulation against heat from the

10 heater 11 in the air flow path 7 and the prevention of the

mixture and neutralization of the positive ions and the

negative ions in the air flow path 7 can be attained.

[Embodiment 5]

15 [0063] Fig. 8 1is a transparent sgide view showing an
inner configuration of a hair dryer in accordance with
Embodiment 5 of the invention.

[0064] In this embodiment, in contrast to Embodiment 1
and the like, the heater 11 is provided in the upper air

20 flow path 8, and the lower air flow path 9 lacks the heater
11 and is configured so as to allow air blown from the fan
6 to pass therethrough without bkeing modified. The icon
generator 5 is accordingly placed on lower side. Such
placement 1is advantageous in that it is thereby made

25 possible to place electric circuits such as a power supply



10wi nd havi ng passed through the lower air flow path 9 is thereby
made to inpinge upon the hair for a |onger period. (Enbodi nent 61

[ 0066] Figs. 9A and 9E are perspective views of a hair 15dryer in
accordance with Enbodi nent 6 of the invention. [0067] As for

Enbodi ment 6, a specific configurationzﬁﬁr detaching the air intake
filter 3 fromthe housing 2 for maintenance of the ion generator 5 is
shown. [0068] As shown in Fig. 9A, initially, the air intake 20
filter 3 1is ' r t h i he ai_r -intake fi .3

t he housi ngc%%rrj'gl;é]gfejoéi% ?%ée %%%P%grcl %\Agn Wi t%ﬁgjsié‘bf&irr%%lle Jrs(,ag}:gr
so as to be_glet Rl e by turns, and specific configuration therefor
does not particularly matter. -25- [0069]As shown in Fig. 9B,
subsequent| ypoddie i ORp@enaldQh, 3 ek 3ndetachh cﬂr%gt ha%ﬂogé' B ey

t he enmbodi nent, the ion generator 5 can easily be detached fromthe

housing 2 by; {ei ig-Gdifl-cifs CORRECTAY TR PAYLTs g wgéd?ésﬁﬁr eet%? .

ion generator 5 is provided on |ower part on the electr

the io0g gengiatQuse ak 0@ RANEORAGEhEIpLasther ROYESL SURD! Yo it Ya by
bei ng plugged in. Instead of such a sliding nechanism various

ct:)gnflbggregt | ONSy YHHh a5 S6T oMb N AN N SEh FEE NSRS sl N Ch S | NSz
' users are prone to apply the hot air onto the hair, It is
preferable that the air flow path through which the hot air

flows should be the upper air flow path 8 because the ion

10 wind having passed through the lower air flow path ¢ is

thereby made to impinge upon the hair for a longer period.

[Embodiment 6]

[0066] Figs. 9A and 9B are perspective views of a hair
15 dryer in accoxdance with Embodiment 6 of the invention.
[0067] As for Embodiment 6, a specific configuration for

detaching the air intake filter 32 from the housing 2 for

maintenance of the ion generator 5 is shown.

[0068] As shown in Fig. 9A, initially, the air intake
20 filter 3 is detached from the housing 2. The air intake

filter 3 and the housing 2 may be fixed together by claws,

with use of magnets, or so as to be detachable by turns,

and specific configuration therefor does not particularly

matter.



[ 0070] The detachnment of the air intake filter 3 fromthe housing 2
facilitates the mai ntenance, replacenment and the like of the ion
generator 5. As the generation of the ions is repeated, the needle
el-ectrode 15 and the induction 15 electrode 16 in the ion generator
adhesi on

5, in particular, the needle el ectrode?35 undergoes gradual

of foreign matter on surfaces thereof and deterioration in

performance. The inventors et al. verified by experinents that use of
hai r spray,[%$ articular, causes ingredients 20 thereof to renmain

inthe air,

surfaces of the el ectpodes Eﬁth intake of the air by the fan,
SRARe pEF P i

PR p

results in $HEFEridratfo
early stages.(lﬁgrefor

it f ble t i.qd [
carly St ages ThGLelor eyl Lobs pest sable Lo perlodeal Ly, e
t 5. 00711 Th { ., the i t 5
oeneralor Sepd SUANTIYS 2 e PhaSeon o LG 100, BEDRLPE S
generagor 5, [Eopodiment 71 (90721 Fi . o?lqasl i %ﬁ@%@;g%{ ﬁé‘%%:iéjaceﬁ%v@glw

show ng an i'nnér “confi guration
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pl aced on the upstream si

Instead of such a sliding mechanism, various configurations

such as screwing and push mechanism using springs can be

10 used.

[0070] The detachment of the air intake filter 3 from

the housing 2 facilitates the maintenance, replacement and

the like of the ion generator 5. As the generation of the

ions is repeated, the needle electrode 15 and the induction

15 electrode 16 in the ion generator 5, in particular, the

needle electrode 15 undergoes gradual adhesion of foreign

matter on surfaces thereof and deterioration in

performance. The inventors et al. verified by experiments

that use of hair spray, in particular, causes ingredients

20 thereof to remain in the air, promotes the adhesion of the

foreign matter on the surfaces of the electrodes with

intake of the air by the fan, and results

in the

deterioration in the performance in comparatively early

stages. Therefore, it is preferable to periodically carry



15upstream of the fan 6, |ike the above enbodi nents. [0074] Air is
put in fromthe air intake filter 3, sucked into the fan 6, passed
through the fan 6 and the air flow path 7, and bl own through the

di scharge port 12 and the nozzle 13 to the outside of the hair dryer
1. lons are 20 generated by the ion gé@erator 5 and are thereafter
bl omn downstreamwi th the air flow fromthe air intake filter 3 to
the fan 6. Accordingly, effects can be obtained that are simlar to
t hose of the enbodi.nents de crhged above, such as the . preventio

the ions of “Phe &t E I 85 SRS28FC T HIGS P the 2‘733?1["‘66‘781‘%%9 He

enbodi nent has a §§%bcture such that a back cover 17 can be detached
for the mai hTeraAtE B % Re ion generator 5, in contrast to Enbodi nent

6 in which i ntepance .i.s carried out wi.th_the air intake filte
3 5 detach&gﬁb#iii s%%wgfeF§§|eP98C8?3n heoganggﬁaté?Falg?%ﬁr??ﬁg'back

cover 17 a usi n t hat: a .sen f .unity in appearance
bet ween t hgg%éaé(}ﬁe%gv(zfr ?k}gaggnt % %aocl}?ﬁr%%f%nﬁ% enor%{‘_’ubnenc elnr%ﬁlé:fer ed. the

[ 0076] Thoug gnhadiments of the invention have been 10 descri bed
above,gvari%ﬁiqg%angggrggﬁer than those in the enbodi nents nmay be
made. For instance, the ion generator 5 having latticed el ectrodes
may be used and/or a nultiblade fan nay be used as the fan 6 wthout
limtation {@dhe Riepehler fan. It goes wthout saying that a novel
hair 15 dryer of the invention can be derived from conbi nation of

two or morergiaiof theqConfd guEald opSa{dPaASlS U588 LQeRPeGhY nbh&n
i nvention) described for the plurality of enbodi nents descri bed above

and a pl urajdder oboRPdbhi£tdonsrdeschibed aboue. 120 JNASFERLAL with
APPLI CABI LI TY [0077] The invention relates to the hair dryers in which
the ion gerneiidnfend’ @ bAstakl efvention.
[0073] In Embodiment 7, in contrast to the above
embodiments, the air intake filter 3 is placed between the
ion generator 5 and the fan 6. The ion generator 5 is
placed on the upstream side in the housing 2, that is,
15 upstream of the fan 6, like the above embodiments.
[0074] Air is put in from the air intake filter 3,
sucked into the fan 6, passed through the fan 6 and the air
flow path 7, and blown through the discharge port 12 and
the nozzle 13 to the outside of the hair drxyer 1. Ions are
20 generated by the ion generatof 5 and are thereafter blown
downstream with the air flow from the air intake filter 3
to the fan 6. Accordingly, effects can be obtained that
are similar to those of the embodiments described above,

such as the prevention by the ions of the electrification

25 of the fan 6.



-28- [0078] 1 hair dryer 2 housing 3 air intake filter 54 handle 5
lon generator 6 fan 7 air flow path 8 upper air flow path 109
| ower air flow path 10 partition plate 11 heater 12 di scharge port

10

15

20

25
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[0075] The embodiment has a structure such that a back
cover 17 can be detached for the maintenance of the ion
generator S5, 1iIn contrast to Embodiment 6 in which the
maintenance is‘carried out with the air intake filter 3
detached. It is preferable to use the same material for
the back cover 17 and the housing 2 so that a sense of
unity in appearance between the back cover 17 and the
housing 2 may not be impaired.

[0076] Though the embodiments of the invention have been
described above, various changes other than those in the
embodiments may be made. For instance, the ion generator 5
having latticed electrodes may be used and/or a multiblade
fan may be used as the fan 6 without limitation to the
propeller fan. It goes without saying that a novel hair
dryer of the invention can be derived from combination of
twe or more out of the configurations (matters used to
specify the invention) described for the plurality of
embodiments described above and a plurality of

modifications described above.
INDUSTRIAL APPLICABILITY

[0077] The invention relates to the hair dryers in which

the ion generators are installed.

REFERENCE SIGNS LIST



13 nozzl e 1514 switch 15 needle el ectrode 16 induction el ectrode 17
back cover -29- CLAIMS 1.A hair dryer conprising: a housing (2), a
fan (6) placed in the housing (2), 5a heater (11) placed in the
housi ng (2), an ion generator (5) placed upstream of the
fan (6) in the housing (2), and -28- an air intake filter (3)
pl aced upstream of the fan (6) and nounted on the housing (2).

102. The hair dryer as clained in Claim1l, wherein the ion generator
(5) is plac?gcyg%ween the fan (6) and the air intake filter (3).

1 hair dryer
2 housing
3 alr intake filter
5 4 handle
5 ion generator
& fan
7 air flow path
8 upper air flow path
10 8 lower air flow path
10 partition plate
11 heater
12 discharge port
13 nozzle
15 14 switch
15 needle electrode
16 induction electrode

17 back cover



3. The hair dryer as clained in Caim1 or 2, wherein the housing (2)
conmprises a plurality of air flow 15 paths (8, 9) therein, and
wherein the air flow paths (8, 9) conprise the air flow path (9) in
whi ch the heater (11) is placed and the air flow path (8) in which
the heater (11) is not placed. 4. TheZRair dryer as clainmed in daim
3, wherein the 20 air flow path (8) in which the heater is not placed
and the ion generator (5) are arranged substantially in parallel to
each other, with the fan (6) between Zgglgir flow path and the ion
generator. -30- 5. The hair dryer 55245 med i n any one of Clains 1
t hrough 4, erein the,ai.r i.ntake filter. (3) can be detached fromthe
housi ng (2)¥\I11 6. Theghgﬁﬁrdg§¥?ra§°TFEﬁ%ﬁé?%n any one of Cains 1

5t hrough 5, wherein . back cover (17) is attached to the
housing (2), and mheFeFRUSlng (2, t he back cover. (17) can be

detached fromthe houysi : he i1 .dryer as,clainmed in any
) fgg Qé% i&gé%}%nygie hoﬁ%%n %2@

one of Clains 1 through erein € i on generaror “conprises an ion

generating unit for gggggggknglPpﬁ&%éﬁﬁ%Lgp%h%n%oﬁgihgnégﬁnerating

unit for generating negative ions air dryer-a af mred in any

one of Cainms 1 15through, /g pherelp the ip%.%c%%n%p%ttg‘reagle%%r qLes 49Nns
bonded to water nol ecul es.
(6) in the housing (2), and
an air intake filter (3) placed upstream of the
fan (6) and mounted on the housing (2).
10 2. The hair dryer as claimed in Claim 1, wherein the
ion generator (5) is placed between the fan {6) and the air
intake filter (3).
3. The hair dryer as claimed in Claim 1 or 2,
wherein the housing (2} comprises a plurality of air flow
15 paths (8, 9) therein, and wherein the air flow paths (8, 9)
comprise the air flow path (9) in which the heater (11) is
placed and the air flow path (8} in which the heater (11)
is not placed.
4. The hair dryer as claimed in Claim 3, wherein the
20 air flow path {(8) in which the heater is not placed and the
ion generator (5) are arranged substantially in parallel to

each other, with the fan (5) between the air flow path and

the ion generator.
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5. The hair dryer as claimed in any one of Claimsg 1
through 4, wherein the ailxr intake filter (3) can be
detached from the housing (2).
6. The hair dryer as claimed in any one of Claims 1
through 5, wherein

a back cover {17) ig attached to the housing (2),
and wherein

the back cover (17) can be detached from the
housing (2).
7. The hair dryer as claimed in any one of Claims 1
through 6, wherein the ion generator comprises an ion
generating unit for generating positive ions and an ion
generating unit for generating negative ions.
8. The hair dryer as claimed in any one of Claims 1
through 7, wherein the ion generator generates ions bonded.

to water molecules.



