- 1 - DESCRIPTION Title of Invention: | ON GENERATI NG APPARATUS
Technical Field [0001] The present invention relates to an ion
generating apparatus that rel eases ions, which are generated by an
i on generating device, together with air blown out by a bl ower.
Background Art [0002] Bacteria such as Serratia and Bacill us,
viruses, and the |ike are suspended_jq the air in inhabited spaces
and i nhabited roons of, for exanple, hones, offices, schools, and
hospital s. Mreover, various odors exist in spaces where people live.
In order to renove bacteria, odors, and the like, an air conditioner
for purifying indoor air is oftemdddEdFSd®N n a room of gener al
hones.

Title of Invention: ION GENERATING APPARATUS

Technical Fieid

[0001]

The present invention relates to an ion generating
apparatus that releases ions, which are generated by an ion
generating device, together with air blown out by a blower.
Backgrcund Art
[0002]

Bacteria such as Serratia and Bacillus, viruses, and
the like are suspended in the air in inhabited spaces and
inhabited rooms of, for example, homes, offices, schools,
and hospitals. Moreover, various odors exist in spaces
where people live. 1In order to remove bacteria, odors, and
the like, an air conditioner for purifying indoor air is
often disposed in a room of general homes.

[0003]

For example, air conditioners described in Patent
Literatures 1 and 2 include an ion generating device
generating positive ions H'(H;0), and negative ions 05 (H0),,
and a blower releasing H"(H,0), and 0, (H;0), generated by the
ion generating device, into a room. The air conditicner
simultaneously generates and releases H'(H,0), and 0, (H;0),

which cause chemical reactions on surfaces of airborne

bacteria and the like in the room, thereby generating



[ 0003] For exanple, air conditioners described in Patent
Literatures 1 and 2 include an ion generating device generating
positive ions 1-1+(H20),, and negative ions 02-(420)n, and a bl ower
rel easi ng WH20),, and 02-(H20)fl generated by the ion generating
device, into a room The air conditioner sinultaneously generates and
rel eases H(H20)" and 02-(420)n, which cause chem cal reactions on
surfaces of airborne bacteria and thredike in the room thereby
generating - 2 - hydroxyl radicals (-OH) or hydrogen peroxi de H202,
which is a reactive substance. Because hydroxyl radicals (-OH) and

hydr ogemn, pexox) der 2d202: B e yghl o nepetdgesh ddiedk o esonpesen and

sterilize airborne bacterla Citation List Patent Literature [0004]

PTL 1. Jepanese Ralvidad¥s . 3BEQA8%( & grame@q Yaepaaiired - Bay eahd
Application Publication No. 2002-7878
hydrogen peroxide H;0, are highly reactive, they can
decompose and sterilize airborne bacteria.
Citation List
Patent Literature
[(0004]

PTL 1: Japanese Patent No. 3770784 (Japanese Unexamined
Patent Application Publication No. 2002-78788)

PTL 2: Japanese Patent No. 4436877 (Japanese Unexamined
Patent Applicaticon Publication No. 2010-55960)

Summary of Invention
Technical Problem
[C005]

The intended use of the air conditioners described in
Patent Literatures 1 and 2 is to sterilize and inactivate
airborne bacteria, wviruses, and the like in the air, however
an effect of removing odors adhering to, for example,
curtains or clothes hung on a hanger or the like can be only
negligibly expected from these air conditioners. This is
because the generated ions are dispersed around a room and
therefore the number of ions that reach curtains and clothes
hung on a hanger or the like is too small to remove adhering

odors and to remove, sterilize, or inactivate bacteria.

[0006]



PTL 2: Japanese Patent No. 4436877 (Japanese Unexam ned Patent
Application Publication No. 2010-55960) Summary of |nvention

Techni cal Probl em [ 0005] The i ntended use of the air
conditioners described in Patent Literatures 1 and 2 is to sterilize
and inactivate airborne bacteria, viruses, and the like in the air,
however an effect of renoving odors adhering to, for exanple,
curtains or clothes hung on a hanger- & the |ike can be only

negligi bly expected fromthese air conditioners. This is because the
generated ions are dispersed around a room and therefore the nunber

of Tons that \feaghGurtal ps and ol QLhes Hung o (a hangeh.ar sh@%tl)ir ke

is too small to renove adhering odors“and to renove, sterilize,

| nacti vag g bagiprice {0008e “£0k “examp) IDLLWA o4 ts has Ao Mol

difficult to renove sweat odor an I'’ke of, for exanple,

a hel mety Ny ane diseded ey RS Wit afimaM Iy MY SKihRRd a
| ar ge amobunt of substances adhere to them [0007]

amount of substances adhere to them.

[0007]

For this reason, an apparatus has been desired with
expectations that it is capable of, instead of emitting ions
into a room for the purpose of purifying the air, emitting
ions directionally toward an object, such as a hat or a
helmet, for the purpose of effectively remcving odors and
sterilizing bacteria and the like adhering to the object.
[C008]

However, the effect of removing bacteria and odors
adhering to an object such as a hat or a helmet cannot be
expected from the air conditioner and the ion generating
apparatus described in Patent Literatures 1 and 2, which are
used to purify ailr in an inhabited room space. To realize
the effect of removing odors and bacteria, a user has to
hold the hat or the helmet over an air outlet through which
ions are released, and to keep such position for a long time.
Even this may be ineffective if the object is not properly
held.

[0009]
An cbject of the present invention, which addresses the

problem described above, is to provide an ion generating



For this reason, an apparatus has been desired with expectations that
it is capable of, instead of emtting ions into a roomfor the
purpose of purifying the air, emtting ions directionally toward an
obj ect, such as a hat or a helnet, for the purpose of effectively
renmovi ng odors and sterilizing bacteria and the |ike adhering to the
obj ect. [0008] However, the effect of renoving bacteria and
odors adhering to an object such as-a4at or a hel net cannot be
expected fromthe air conditioner and the ion generating apparatus
described in Patent Literatures 1 and 2, which are used to purify air

in an'n%ygg ;@1 agm e r j e - i odors
:and balct I alf a 5lrJ.ser .gl?t%aé]r%ldﬁetadhfeZsﬁ)aét&gﬁﬁ{&{]lgﬁ{]eﬁ@r}:ei{l%\éer%gn. air
out | et tiwough, Wi che i 0ns, 4018 el&aased, é}{%ﬂﬁ]&ﬂ? BUGh Posidyonf or
a long time. Even this nay be ineffective if The object is not

proper | yohelxh ﬂ&pQﬁnerati%ﬁ%eﬁ;ﬁ%t@ die 1 esgfdplidv@ntion, which

addresses the problem descr above, is to provide an ion .
gener at idigrect Horra FRPasm@iusi dAdator s tapakl e ca:gj@dtf.l cally setting
an

the positional rel ationship between an object an air outlet of

t he i on geEheriadi N appasladmus and is capable of directionally emtting

ions toward the object. Solution to Problem
[0010]

To achieve the abovementioned object, an ion generating

apparatus according to the present invention includes a
housing that forms an exterior body, an air inlet through
which air is sucked in, an air outlet through which the
sucked-in air is blown out, a blower disposed between the
alr inlet and the air outlet and blowing the air, and an ion
generating device that generates ions and sends them to the
outside together with the air blown out by the blower,
wherein the housing includes a positicning portion that is
capable of specifically setting a positicnal relationship
between the air outlet and an object toward which the ions
are emitted. With this structure, the ion generating
apparatus is capable of specifically setting the positional
relationship between the air outlet of the ion generating
apparatus and an object and is capable of directionally
emitting ions toward the object.
[0011]

Specifically, in the structure described above, the

positioning portion may include a depression formed in an



[ 0010] To achi eve the abovenenti oned object, an ion generating
apparatus according to the present invention includes a housing that
forms an exterior body, an air inlet through which air is sucked in,
an air outlet through which the sucked-in air is blown out, a bl ower
di sposed between the air inlet and the air outlet and bl ow ng the
air, and an ion generating device that generates ions and sends them
to the outside together with the air- @ ewn out by the blower, wherein
t he housing includes a positioning portion that is capable of
specifically setting a positional relationship between the air outl et

and an qggfecg Javergk vhieh,dhe, dons, ang, enid Lod. W tarlﬁyﬂ'stgtofé e e

the ion nerdti ng apparatus 1S tapabl'e of specitica i ng

posi ti Orl%jé@d atd q&s?lpaégg waen the air outlet of the ion generating
an obj

appar at us and ct and is capable of directionally emtting ions
toward theyppj ect. [0011] Specifically, in the structure
descri bed above, the positioning portion may include a depression

formed in anMored spedfF@lcafart, oh the RewsicRere0 dehatribkqakbewe,a
part of the object to be placed thereon. [0012] Mre specifically, in
the strutding desicdn e @hevesn may include a recess that is
recessed inward in a side wall of the housing so as to be
capable of specifically setting the positiconal relationship
with the object.
[0013]

In the structure described above, an auxiliary air
outlet may be formed in the recess. With this structure,
when the ocbject is, for example, a helmet, iocns can be
directionally released toward cheek pad sections of the
helmet.

[0014]

Furthermcre, in the structure described above, the
housing may include an installable hook portion for placing
an accessory part of the object thereon. With this
structure, when the object is, for example, a helmet, a chin
strap of the helmet can be placed on the hook portion, and
thereby the air outlet can be prevented from being blocked
by the chin strap. Moreover, the chin strap can be
effectively sterilized.

[0015]

Also, in the structure described above, a heat source



the positioning portion may include a recess that is recessed inward
in a side wall of the housing so as to be capable of specifically
setting the positional relationship with the object. [0013] I n
the structure described above, an auxiliary air outlet may be forned
in the recess. Wth this structure, when the object is, for exanple,
a helnet, ions can be directionally rel eased toward cheek pad
sections of the helnet. [0014] — FEurthernmore, in the structure
descri bed above, the housing may include an installable hook portion
for placing an accessory part of the object thereon. Wth this

struct ury Waatt e 9fd aflowrs, a f0MmBXaiP! i s o N8l Miwnwdi fDidE stfap of
the hel met can be placed on the hookK portion, and thereby the air

outlet qambwRe RIRYapEcthd remdral Nl okad tihd ke wihidl sWhiap. this
Moreover, the chin strap can be effectively sterilized. [0015]
structure, the effect of deodorizing and sterilizing an
object can be achieved in a shorter time.
[0016}

In the ion generating apparatus having the structure as
described above, the positional relationship may be
specifically set when the object is supported by the
depression and a substantially flat placement surface in a
situation in which the ion generating apparatus is placed on
the substantially flat placement surface, and the air may be
blown out through the air outlet toward the object for which
the positional relationship has been specifically set. In
this case, the object may be a helmet or a hat.

Effects of Invention
[0017]

The ion generating apparatus according to the present
invention is capable of specifically setting the positional
relationship between an air outlet of the ion generating
apparatus and an object and is capable of directionally
emitting ions toward the object.

Brief Description of Drawings
[0018]
[Fig. 1] Fig. 1 is an external side view of an ion

generating apparatus according to an embodiment of the



Al'so, in the structure described above, a heat source - 6 - for
heating the blown air may be di sposed downw nd of the bl ower and
upwi nd of the ion generating device. Wth this structure, the effect
of deodorizing and sterilizing an object can be achieved in a shorter
time. [0016] In the ion generating apparatus having the
structure as described above, the positional relationship nmay be
specifically set when the object is-supported by the depression and a
substantially flat placenent surface in a situation in which the ion
generating apparatus is placed on the substantially flat placenent

surface, fg%g ‘@ﬁy be bl own out through the air outlet toward
t he objé% or 3%Ié%1 e positional relationship has been
specifically [$8l.. PN this case, ahh%xQ%k%%H Y bg e bel 7B Qbna hat.
Ef fects of Inventlon [0017] The ion generating apparatus

accor di r@aﬁ@réﬂ%g{”ﬁﬁ%ﬁaﬂd‘é’%d&fﬁlrﬁg capatie Gfosherddd e Iphesetting
t he positional ationship between an air outlet of the ion

gener at igy: Sfparawsaingh an obj ect and is capable of directionally
emtting ions toward the object.

[Fig. 3] Fig. 3 is a longitudinal sectional view
illustrating the internal structure of the ion generating
apparatus according to the embodiment of the present
invention.

[Fig. 4] Fig. 4 is an external perspective view of the
ion generating apparatus according to the embodiment of the
present invention.

[Fig. 5] Fig. 5 is a top view of a specific example of
an lon generating device according to an embodiment of the
present invention.

[Fig. 6] Fig. 6 illustrates the ion generating
apparatus according to the embodiment of the present
invention in an example of a mode of use.

[Fig. 7] Fig. 7 illustrates the ion generating
apparatus according to the embodiment of the present
invention in a mode of use different from that of Fig. 6.

(Fig. 8] Fig. 8 illustrates the ion generating
apparatus according te the embodiment of the present
invention in another example of a mode of use.

[Fig. 9] Fig. 9 is an external side view of an ion

generating apparatus according to another embodiment of the



Brief Description of Draw ngs [0018] [Fig. 1] Fig. 1 is an

ext er nal

side view of an ion generating apparatus according to an

enbodi nent of the - 7 - present invention. [Fig. 2] Fig. 2 is

an ext er nal

enbodi ment of the present invention. [Fig. 3] Fig. 3is a
| ongi tudi nal sectional viewillustrating the internal structure of

the ion
pr esent
vi ew of

generati ng apparatus accordi-n@ to the enbodi nent of the
i nventi on. [Fig. 4 Fig. 4 is an external perspective
the ion generating apparatus according to the enbodi nent of

the presentsdAWenidftion,

[Fig. 10] Fig. 10 is a partially cut-away top view of
the ion generating apparatus illustrated in Fig. 9.

[Fig. 11] Fig. 11 illustrates the ion generating
apparatus according to the other embodiment of the present
invention in an example of a mode of use.

[Fig. 12] Fig. 12 illustrates an ion generating
apparatus according to another embodiment of the present
invention, wherein part (a) is a sectional view of an
installed state, and part (b) is a sectional view of a used
state.

[Fig. 13] Fig. 13 illustrates the ion generating
apparatus illustrated in Fig. 12 in a mode of use.
Descripiicn of Embodiments
(0012]

(First Embodiment)

Hereinafter, an embodiment (a first embodiment) of the
present invention will be described with reference to the
drawings. Fig. 1 is an external side view cof an ion
generating apparatus according to the present embodiment,
Fig. 2 is an external top view of the ion generating
apparatus, Fig. 3 is a longitudinal sectional view
illustrating the structure of the ion generating apparatus
cut along a central line of Fig. 2, Fig. 4 is an external

perspective view of the entirety of the ion generating

top view of the ion generating apparatus according to the



[Fig. 5] Fig. 5is atop view of a specific exanple of an ion
generating device according to an enbodi ment of the present

I nventi on. [Fig. 6] Fig. 6 illustrates the ion generating
apparatus according to the enbodi nent of the present invention in an
exanpl e of a node of use. [Fig. 7] Fig. 7 illustrates the ion
generating apparatus according to the enbodi nent of the present

I nvention in a node of use different- fremthat of Fig. 6. [ Fig.
8] Fig. 8 illustrates the ion generating apparatus according to the

enbodi nent of the present i nvention in another exanple of a node of

e o el R4S S £ Agal e L o3 Seneigt o

inventi Qlapple of an ion generating device used in the present
embodiment, and Figs. 6 to 8 illustrate the ion generating
apparatus according to the present embodiment in respective
modes of use.
[0020]

First, referring to Fig. 1, an ion generating apparatus

1 according to the present embodiment will be described. A
housing 2 of the ion generating apparatus 1, which forms the
outline of the body (exteriocr body) of the ion generating
apparatus 1, 1s substantially wedge-shaped in side view.
That 1is, the housing 2, which forms the outline of the body
of the ion generating apparatus 1, is shaped such that an
upper part thereof is gradually inclined upward from the
left side (referred to as the front side) toward the right
side (referred to as the rear side) in Fig. 1. A protrusion
A, which is formed at a position along the inclined portion,
can position a part of a helmet wearable by a person {(an
example of an object toward which ions are emitted), such as
a forehead section or a chin section of the helmet, in
accordance with the type of the helmet. Moreover, a
protrusion B is formed at a position higher than that of the
protrusion A in the direction of inclination. Being formed
at a position between the protrusion A and the protrusion B,

a depression 3 is substantially just behind the protrusion A.



[Fig. 10] Fig. 10 is a partially cut-away top view of the ion
generating apparatus illustrated in Fig. 9. [Fig. 11] Fig. 11
illustrates the ion generating apparatus according to the other

enbodi ment of the present invention in an exanple of a node of use.
[Fig. 12] Fig. 12 illustrates an ion generating apparatus according
to anot her enbodi nent of the present invention, wherein part (a) is a
sectional view of an installed state,land part (b) is a sectional
view of a used state. [Fig. 13] Fig. 13 illustrates the ion
generating apparatus illustrated in Fig. 12 in a node of use.

Descri pt+ ]Eg%% ' t qg%g] (R %EQQQ%EE Do

Her ei nathkgér".,&gapn e gd I rrp’nfp%la_ I r‘?’tfﬂe&edi nent OTHI% r{%e'. plrseslenncjtlmjed .
inventi o, W Ido D& dgeaid hed-widh refgsancs ta dihe drawngs &Hg. 110s
an external side view of ‘an 10on generating apparatus according to the

present grhodientyy Fsa;_-ti%gasu@@ B & a1t O M e i & diQRken an
gener ati ng apparatus, Fig. is a longitudinal sectional view

i1 ustraddgt s tinctine @indhe i) Generatind. apparsius aita! ehg

a central line of Fig. 2, Fig. 4 is an external perspective view of

t he entigiat ywufldthes idus@enesRtidipw)) 9 #When the chin section or
the forehead section of a helmet, which will be described
below in detail, 1s placed on the depression 3, the
depression 3 performs positioning so that the positional
relationship between the helmet and the ion generating
apparatus 1 is specifically set. Furthermore, a depression
4, which is one step lower than the protrusicn B, is also
formed at a position substantially just behind the
protrusicn B, functions and effects of which are similar to
those of the depression 3.
[0021]

As illustrated in Fig. 2, when the ilon generating

apparatus 1 is seen from above, the housing 2 has a
substantially pentagonal appearance, the air inlet 5,
through which air is sucked in, is formed on the front side
of the ion generating apparatus 1 (the left side in Fig. 2),
the air outlet 6, through which the sucked-in air is blown
out, is formed on the rear side of the ion generating
apparatus 1 (the right side in Fig. 2). As illustrated in
Fig. 2, in both side walls of the housing 2 (the upper side

and the lower side in Fig. 2), recessed portions are formed



apparatus, Fig. 5is a top view of ion generators of an exanple of an
ion generating device used in the present enbodinent, and Figs. 6 to
8 illustrate the ion generating apparatus according to the present
enbodi ment in respective nodes of use. [0020] First, referring
to Fig. 1, an ion generating apparatus 1 according to the present
enbodi nent will be described. A hOU§if? 2 of the ion generating
apparatus 1, which forns the outline of the body (exterior body) of
the ion generating apparatus 1, is substantially wedge-shaped in side
view. That is, the housing 2, which fornms the outline of the body of
the ion ferms d&td M dppwzdis curved stdged it nenatp lamauppert gdret
thereof is gradually inclined upward fromthe left side (referred to
as the frBhtIKIHAT AP LRE TS ghtthe i iesrasy r de o e tiste rid@se
side) in Fig. 1. A protrusion A, which is formed at a position al ong
the i nclRHEA P titorihe &P bsiitdovad Isartl 19f e Kallhschidslabl e by a
person (an ex%gg e of an object toward which igns_are em.tted), such

I
as a forghHeddrsediq GiF orfSETHIST skecti o BRItheInENReROUSANgcEoFRahCe
ith the type of the helnet. Mreover, a protrusion B.is forned . at a
DoS 11 PTG (I R e b SN R et dis R ga ke
i nclinatjon. %ei.r}g faor rged gt aagg_situi on bet}ﬁ{een t he grgtru;i n A and
t he protar a1 BT d dlegpr'es PoR33 1§ 4 dbst Anti-aF] §/°PB FEBBAI 18t he

pr ot r usi - 10Q, -..T epr.essi on ired wth-.the prat.rusi on A,
is incl d%g)ﬁ T np%\siatnléc])ﬁtlh%g IffJpl‘hoofttsrguosnl O%a ngir isglr?1 ptehci':ttl J'p(se (% agfalbc*jgee 5’1&
speci T caldonrieli N/l ROSIHA PNAl I LA ANSNIP AGfusen AN Qllect
and the 1on generating apparatus (% n particular, an air outlet 6
descri bed, el pWing Ve, the Shidt Secti Uhe the fareherd Sefd on of a
hel met, which will” be descri'bed below in detail, is placed on the
depressi@pz3d,] the depression 3 perfornms positioning so that the
positional relationship between the helnmet and the ion generating
apparatus 1 irgespeektiesl y w8tchFaikbheorRea, ia dBprpsshoBide WAILCH
is one step lower than the protrusion B, is also fornmed at a position
subst antasaldes driste b etiavd ,t he preotidl sivari B, i fiwidtd rems: ea e tafdeac ttgcof
which are simlar to those of the depression 3. [0021] As

i1l ustrdtceely iaf REhg i2n weerernatid igmpgeneratd rig aappariateuseb tivrse et
from above, the housing 2 has a substantially pentagonal appearance,
the air thd dtelfiett hisough ashiadteedd rads ssdkiedis)n whies,f drore @ xemrtles
front side of the ion generating apparatus 1 (the left side in Fig.
2), the Hig hsumadt 1§ maseodgh aldags twdhs ddiee dlapr esisriars 3l o®heout ,

is formed on the rear side of the ionj?eneratin% apparatus 1 (the

ri ght sififEaSFem ¢ a)S0 &e4Ve (¢t rsiesd iiradily. st ithehdas idilgaadal | s
of the housing 2 (the upper side and the |lower side in Fi%. 2),
recessed HIOGRO LY Petyiefdy the ion generating apparatus arid the

helmet by coming into contact with parts of the helmet. The
housing 2 of the body of the ion generating apparatus 1 has
such an appearance that an upper part thereof is inclined
gradually upward relative to a bottom surface toward, in
particular, the air outlet 6, thereby forming a mountain-
like shape. With such a shape, the bottom part is very
stable and overturning can be prevented.

[0023]



so as to be inwardly curved with a central plane X of the ion
generating apparatus 1 therebetween (hereinafter, these portions in
the both side walls will be collectively referred to as "recesses
7"). A part of the housing 2 that connects the protrusion Ato the
air outlet 6 is shaped Iike a nountain range. In particular, a line
connecting the protrusion A and the protrusion B is shaped |like a
ridge of a nountain, wherein this r+dg2 becones a center and forns
the housing 2 in a symetrical shape to left and right. [0022]

The recesses 7, which are forned in the both side walls as described

bove, iG interf bat : '
oo orve s Yo g g D g gt oLt

gener ati ng appar at us such as cheek
pad sections) J 3 RX A fra thle NEHMEL Hes JIde- iR LNGAGR 111N
t he depressi oon . The rlergde(sses 7aa o) selrve to spemlft%cal y set lt e

positiongd Fig}ationshd pbetmeen the o Eensnald g ApRArAtdIS hmiid
the helnmet by comng into contact wwth parts of the helnmet. The

housi ng ch afhd herndisiofe tdhey i« gener alidy APRAAHESE A Seh an
appearance that an upper part thereof is inclined gradually upward

rel ati veldsx i deod tayesyr e dioway bldwepa,t ivglilay iddleidRly 0udrgt 0,
thereby form ng a nountain-|like shape. Wth such a shape, the bottom
part is mweror Statl etdrd oveidanarity card ke prievenicad.9 [(3@23]i sposkl -
Next, referring to Fig. 3, the internal structure of the ion

gener at iing aappearatnesssbas [dhdie desordbed dny detsaidstantikildy 3, the
air inlet 5 and the air outlet 6 are forned on the front side and the
rear sidenfiagife Howsionpeasidestre bedr abolet Wheretheazabrowstl8t 6.
which includes a fan, a notor, and other conponents, and an air duct
9 are diBpoged iFH%N higxirnssage® tafatt e xaewes taltdyey bd osigsstbarid dlbley
straight |ine connecting the air inlet 5 to the air outlet 6. The air
duct 9 éXtleri Sy & t bTicdRAcHENFRBLBNEWERVECEo1Phe WA FRoBFefN610AN
i on generating device 10, which has an ion generator exposed to the

i nsi de SFEAHEET KRS 5% Wik pdsdds 0k AdSaiat dtct 2 Also, an ion
detector, 11 for, detectin enerated ions is disposed downw nd_of the
i on genélatHIF Hev J el(?%r'?' qtong'debgéf’m aTllBBt gngcFSH\ngeﬁBFat ed

by the i nerating device 10 and jmonitor he st ate of .generated
i ons. eenr{elngtnlsngargeer%o . (fecf ected or théd Onst?rcr’j(s)ediow&fw ldjé'{rlgrfgtt i"ofs s

SRl | s dady 6 dda don gensrat ing aRearabys1d dLeBleys;ghesounds

an al ar
generated by the ion generating device 10 and monitors the

state of generated ions. When ions are not detected or the
number of generated ions is small, the body of the ion
generating apparatus 1 displays or sounds an alarm.

[0024]

A grid 61 for preventing insertion of a finger or other
foreign objects from the outside is disposed in the air
outlet 6. Also, a mesh 51 for preventing entry of foreign
objects to the inside is disposed in the air inlet 5. The
mesh 51 is made from a perforated metal plate, a wire gauze,

or the like.



A grid 61 for preventing insertion of a finger or other foreign
objects fromthe outside is disposed in the air outlet 6. Also, a
mesh 51 for preventing entry of foreign objects to the inside is

di sposed in the air inlet 5. The nmesh 51 is made from a perforated
netal plate, a wire gauze, or the like. - 13 - [0025] As
illustrated in Fig. 3, the ion generating device 10 is disposed in
the air duct 9 such that an ion generasifng surface thereof faces a
flat | ower wall of the air duct 9. The ion detector 11 is disposed
near the ion generating device 10 so as to be flush with the above
nentloneﬂyﬂgg surface of the air duct 9. [0026] Thus, as the
bl ower és inair through the air inlet 5 the ions generated by

the ion genep %tHQQUQ%%%ﬁgdlgga%@ﬁca@r'%ﬂeonBhgeﬂb aWQﬁg Pﬁ9lébr10

passes throug the air duct d the ions ar ease rough the

air outlef cﬁs&f&%%&%fn Wi dihe @lde ASddd ustdatge sidy r?egﬁ % air

sucked in froma |lower part area of the housing 2 of t t he

ion genefiti g AR ISFAkRASS S A oHgh the 1aids dud Qi \Mucoch 9.

extends in an upwardly inclined direction in accordance with the

shape ofrHde dousdibtAnd 1 S J &lieasat Phldaualne upwardddy-aughy t he
air outlet 6. Simlarly, ions can be efficiently rel eased due to the

upwar dl yidwicld mer s@nchsuhstantilaldhy Wiitieahaidbias sage Wridd Rall

obstacles in the air passage. [0027] Mor eover, because the

bl ower &ursfabispoSerthesamias durtf @ce the air inlet 5 at a position

| ower than and farther forward than substantially the center of the

housi ng [D02de

Thus, as the blower 8 takes in air through the air
inlet 5, the ions generated by the ion generating device 10
are carried by the air when the air passes through the air
duct 9, and the ions are released through the air outlet 6
together with the air. As illustrated in Fig. 3, the air
sucked in from a lower part area of the housing 2 of the
body of the ion generating apparatus 1 passes through the
air duct 9, which extends in an upwardly inclined direction
in accordance with the shape of the housing, and is released
obliquely upward through the air outlet 6. Similarly, ions
can be efficiently released due to the upwardly inclined and
substantially linear air passage with no obstacles in the
alr passage.
[0027]
Moreover, because the blower 8 is disposed so as to

face the air inlet 5 at a position lower than and farther

forward than substantially the center of the housing 2, the



center of gravity of the ion generating apparatus 1 is nearer to the
bottom surface. As a result, the body of the ion generating apparatus
1 is stable when being placed and overturning prevention can be
effectively provided. Al so due to the shape of the housing 2
descri bed above, which is, in particular, a substantially pentagonal
and nount ai n-1i ke shape, the body of %?e_ion generating apparatus 1
can be stably placed, and thereby probfens of overturning and the
|l i ke can be resol ved. [0028] Fig. S5illustrates a specific
exanpl e of the ion generating device 10 disposed in the air duct 9,
wher e i arergenerat igwpdiew cef The nicdrudesneryinsid iagpdmatgerleriat or 12
and a negative ion generator 13, which are independent from each
ot her. Treanaew fortheimrtdtor suXaral 13saperdissposetihsepacat eff cbm
each other such that the direction of a straight |line connecting the
i on generdt ArnerRtEmy Ephanatisect sia ke adiree ottiaon bsfingl nfllaswect regat ed
by the bl ower 8. [0029] . The ion generating device 10 includes a
power sUPBISEYHBNG HOvRT) e P d701 s G(ﬁﬁﬁCtslH@%ﬂr) Prove gssiver 246ppl y
supplies_voltages tQ the two ion generators, which are the positive
i on gendtift dr° I &ndalfe Heddts VIO Yen&eRGriPes afnysholddChdisds
the ion generators and the power supply. The power supply supplies a
positiv i = e -
tive Yt gh s tanig al e RaN A Hagh ansl Gggrn-like

di schar el ectr.od s(%f quS of the ion generators 12 and 1
Fespect INEIRE " ALBOrNG Tio I £o% TG GaRb ARAHEHS dnd =T eause
corona dsltsa%.'la}}’ gpe_l_a%nedd,geannec{ attheerle nys'px.lo%q_?)egrls of overturning and the

l1ike can be resolved.

[0028]

Fig. 5 illustrates a specific example of the ion
generating device 10 disposed in the air duct 9, where ion
generating device 10 includes a positive ion generator 12
and a negative iocn generator 13, which are independent from
each other. The two ion generators 12 and 13 are disposed
separate from each other such that the direction of a
straight line connecting the ion generators 12 and 13
intersects the direction of airflow created by the blower 8.
[0029]

The ion generating device 10 includes a power supply
(not shown) and a holder (not shown). The power supply
supplies voltages to the two ion generators, which are the
positive ion generator 12 and the negative ion generator 13.
The holder holds the ion generators and the power supply.

The power supply supplies a positive high voltage and a



In the present enbodinment, the ion generators of the ion generating
device 10 are needle el ectrode ion generators which include the
di scharge el ectrodes 14 and 15 that are needl e el ectrodes, and
i nduction el ectrodes that annularly surround the needl e el ectrodes.
I nstead of such an ion generator structure, a planar el ectrode ion
generator fornmed by printing a discba; e el ectrode on an insulating
substrate, can be al so used. \Wen usi g a planar electrode ion
generator having a single discharge electrode, the direction of the
el ectrode and the direction of airflow may be parallel to each other
or i nterrsayAaticaehicitherel tHoyever ,dvddra ngss gl eciptatesr 1el eatd dde dfon
gener at or havi ng i ndependent el ectrodes that respectively generate
posi ti vehonsmmeregtdne 1drmnd 13, sqamefariatle  haccodieketor odes
be di sposed separate fromeach other in a direction that intersects
the dirédti®n tgie diat |appeatiors hie cask 1o aavs snexi @ deldBcrahadzgs on
generators descri bed above, because the number of discharged ions is
i ncreased? yg%ﬂﬁ#ﬁf@xﬂonﬁa generate positive and negative ions by
using a srng%F di scharge el ectrode, a positive and a negative high
voltage are alternately supplied to the di scharge el ectrode.
[ 0031] Thet®8n generatrn device 10 used in the gresent

WG P

enbodi ment had FSgohe FIPSFL Mo fe ithR d@ﬁeﬁ&PS’Fa STSyRitchNEmit s

t t th th
on genci il G S Wi % g T %f(%l O ATy
I nt eger) 1“ct rPc l%é’ tThed:Lgse\r}ﬁa{’rgieed IO > ogaﬁhsgrlaf]n aar!thO Rat t aarr»]ed

cause a C em ca reaction rogen

eroxid #ﬁﬂeg d, \r d f
gt erili Shatr on an eoﬁfzatﬁ%%rﬁ#ﬁ O%g%gré&h@c%c@% Oﬂr}ncl)lnla%ly
gener at &d; POS{dd U AULNEEAL ME- 1 Qs L NG H%%%%ft Qﬁcﬁf gﬁcaonBecause

the generated positive and negative ions have a property o

recombi nfdik M ddy eachathwy, and, disappeald didhd L Vieh 'Jerié]:eator formed
concentration of the generated ions is highin the vicinity of the

i on genefyatdnthhevg ce d0schdegs oatest Fadé obn sAAr ph¥udget 8gsaspwti-hte,

i ncreasing the distance the ions travel.
can be also used. When using a planar electrode ion
generator having a single discharge electrode, the direction
of the electrode and the direction of airflow may be
paraliel to each other or intersect each other. However,
when using a planer electrode ion generator having
independent electrodes that respectively generate positive
lons and negative ions, it is preferable that the electrodes
be disposed separate from each other in a direction that
intersects the direction of airflow as in the case of the
needle electrode ion generators described above, because the
number of discharged ions is increased by doing so. To

generate positive and negative ions by using a single

discharge electrode, a positive and a negative high voltage



[ 0032] For this purpose, the generated positive and negative
ions need to reach a target object and perform deodorizati on and
sterilization as described above before the positive and negative
ions reconbine with each other and di sappear. Therefore, it is
necessary to efficiently release the ions, which are generated by the
ion generating device 10, through - 17 - the air outlet 6 so that
the ions can reach the target object.1és-illustrated in Fig. 3, in
the ion generating apparatus 1 according to the present enbodi nent,
the air duct 9 including the blower 8 is short and extends

substantj gl | i y ot t ai.r, outlet 6, resulting in the
capabi | |5;tr3a/é oa%/létén%ea?é(’)énl%esﬁlﬁéﬁj;ﬁi en%ecaoppﬂz’ihreaﬁjlss ao%geefef%iecﬁterr%%ey r el easi ng
generat%d’:pﬂs through the air outlet 6 while suppressing

reconbi nation of ions, and thus enabling delivery of a |arge nunber

of ions to arhargeh %@E%%%tih%oéébice lﬂgﬂge%iﬁgdgﬁk Bratehie ion

generating apparatus™1 illustrated in Figs. i's substantially

linear anghehighdnt Sd Ralo tig d&fefcd e ad rigARRAABIUS can be

reduced and the ion generating apparatus 1 can rel ease ions through

the air Mﬂdrﬁtenﬁ.ﬂmiﬂcﬁsi@)ﬁ}é’mﬂdr}‘s SHRPLEsSi ﬂxglé’r%cm@%_tﬂyorlﬁeger)
generated ions. Therefore, the body of the ion generating apparatus 1

can be easid ytreardild drai antk digpasetidt @yl I, 0N YDreoues ndde: iiven
generating apparatus 1 can be placed in the vicinity of a target
obj ect anthscan” €fif0)ci énrhkyecand 1di negt ianakky)ethtol ehgs tawar driide
obj ect. Wen carried to and di sposed in any place, the ion generating
appar at gk rgesi niginsowetttauren tandcrc ab e tused! ioa s s taldhensitcatie.
[0034] Additionally, the ion generating apparatus 1 according
reaction in which OH radicals and/or hydrocgen peroxide Hs0,
ls generated, thereby producing an effect of sterilization
and deodorization. The higher the concentration of
generated positive and negative ions, the greater the effect.
Because the generated positive and negative ions have a
property of recombining with each other and disappearing,
even if the concentration of the generated ions is high in
the vicinity of the ion generating device 10, the
concentration sharply decreases with increasing the distance
the ions travel.
[0032]

For this purpose, the generated positive and negative
ions need to reach a target object and perform deodorization
and sterilization as described above before the positive and
negative ions recombine with each other and disappear.

Therefore, it is necessary to efficiently release the ions,

which are generated by the ion generating device 10, through



- 18 - to the present enbodi nent

is configured such that

i ons

generated by the ion generating device 10 can be directionally

rel eased toward a hel net,

the target object,

so the ion generating

apparatus 1 can be used not only to deodorize and sterilize but also

to dry the hel net.

That is,

t he outer shape of the ion generating

apparatus 1 is configured such that the ion generating device 10 is
di sposed in the vicinity of the air-outlet 6 so that positive and
negative ions can be generated as near as possible to the object
form ng the nost preferable positional

an exanq!e
partlcular

%%fit&gfg% he,

e alr

tﬁjbgt %h[a‘tthac11 <
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aced rega Pdl 84s ~of

er “an obj ec

ﬁggy t t Pyggg fi uch
t hat theal I'on gener1a'Féllecndgc%z}lp“%ggp:C':Cﬁs&-rla"g an rechlt alég‘]byj/c}dn%}eglt%;l r%cglt'é{l%qrs

posi ti onglc & atdongdlimy

Ref erri nghdx dritd-a16uy an
Fig. 6 illustrates a hel net

0,

ithe WA 0fg use SHirtdeQdprd;zidgan obj ect,
removing and sterilizing bacteria, and drying of the object.

& ffaddenods ofosewid,l Ledeselyd bed.

the type that does not cover a face,

[ 0036]

pl aced ahd heag=pilgenered idig: ion generating apparatus 1 of

efficiently releasing generated ions through the air outlet

6 while suppressing recombination of ions,

and thus enabling

delivery of a large number of ions to a target object.

[0033]

The air duct 9 of the icn
illustrated in Figs. 1 to 3 is
short, so that the size of the

reduced and the ion generating

through the air outlet 6 while

recombination of generated ions.

ion generating apparatus 1 can

disposed in any room.

Moreover,

generating apparatus 1
substantially linear and
entire apparatus can be
apparatus 1 can release icns
maximally suppressing
Therefore, the body of the

be easily carried to and

the ion generating

apparatus 1 can be placed in the vicinity of a target object

and can efficiently and directionally emit ions toward the

object.

When carried to and disposed in any place,

the ion

generating apparatus 1 does not overturn and can be used in

a stable state.
[0034]

Additionally, the ion gene

rating apparatus 1 according



- 19 - apparatus 1 such that the node of use described above can be
mai nt ai ned. The helnet 20 of this type is a sinple helnet, which is
usual ly called an open face helnet. The open face hel net 20 is shaped
so as to cover and protect the head, the forehead of the face, the
vertex of the head, the back of the head, the cheeks (both cheeks),
and the chin of a person, however a part of the helnmet 20 in front of
the face is open. Fig. 6 shows sect+ohg of the helnet 20
corresponding to the forehead, the vertex of the head, the back of

t he head, the cheeks, and the chin of a person are respectively

d ted : f i 21, er t

denot od 3y IRLAL RS Al foteieat sae o 24 egter
First, t i i NG 1 j s I d

bl noenert L HHOA APRAANLE: thd Bl MO Sl 30D 0" Pat the

pl acerrer&ix%wia&%ﬂigp S S aclwaaﬂd Ya fﬂ@%nedtghecﬁeort%%g& Ll qn 21

of the open face hel'net 20 1s placed on the pression 3, which Is

pai red wd ke 3 Qditsian fy Hpd&don genenal G ARRAT /S, ko
pl aced on the placenent surface 100. Wien the forehead section 21 is

pl aced QeddiridRPreasi Hfedil BzPaslc Oilé@etbehﬂgt tBE BBYAgeS Wrhhcths,
depression 3, and the position of the helnet 20 is restrained by the

prot rusitofe Autey =pofod htnechesk qeatk secitiPrH 2 amsbat L ssi des of
the helmet 20 are placed on the placenent surface 100, and the - 20
- hel netc@Fiiguned ntwimedthdtr edta digre denshidte eeidey ipesiltt dred. Thus,
the helmet 20 is supported by the depression 3 and the pl acenent
sur f ace diGpostd eirt Hehg on genenatdihgheppamtas ikt $ ploaddditon t he
pl acenent surface 100, and thereby the positional relationship
bet ween ndse thetengtn M egradt e licors geme st iRy eapp@Ecatass nkal @s
particular, the air outlet 6) is specifically set.
possible to the object forming the most preferable
positional relationship between a helmet, an example of a
target object, and the ion generating apparatus 1 (in
particular, the air outlet 6) that can always be achieved.
[0035]

Furthermore, the ion generating apparatus 1 according
to the present embodiment can be stably placed regardless of
whether an object is present. BResides, the ion generating
apparatus 1 is configured such that the ion generating
apparatus 1 can reliably maintain the positional
relationship in a mode of use for deodorizing an object,
removing and sterilizing bacteria, and drying of the object.
[0036]

Referring to Fig. 6, an example of the mode of use will

be described. Fig. 6 illustrates a helmet 20, the type that

does not cover a face, placed on the ion generating



[ 0038] The cheek pad sections 24 on both sides of the helnet 20
correspond to the recesses 7, which are | ocated on both sides of the
i on generating apparatus 1 and have curved shapes, so that
positioning can be reliably perforned as parts of the helnmet are in
contact with the recesses 7. At this tine, the positional

rel ati onship between the hel net 20 andgthe ion generating apparatus 1
(in particular, the air outlet 6) is Specifically set, and the hel net
20 is placed while being positioned in this way. Also, for the
recesses 7 are fornmed on both sides of the ion generating apparatus
1, posi tardATRF-@eskriwdd dbovetiamdste ral iws yqrartidraredhwiichorn be
obstructlng pl acement of the helmet 20. The helmet 20 is placed while
mai nt ai Mg @SR f TEepbsiliiednd0 Pl ADisnsHPS Wit B BRapilgnhelmet,
generating, apparatus 1 such that a part of the ion generating

appar at WS HC hethettHa e et e 2Ty qRsdt viseit B inad de Thal P§’)9n| face

Wen the TR0 T & S'pi%ios°%r5%‘ﬁteo“?4ﬂ?%re%3}%m§t%&pgﬁm fﬂeaij'asthe
ot h 51 0o DI The NaT Kot 30wl G (1 G uilit S CHE A & when

the i on generald ng appar alks fols, opsrater 'gnahltg? AL, 508! Kh¥Eon

and nega IVG IOI’]S are re ease rough™t e’ alr

air blo e o d (;t% O%\?h%ﬁbgtgg 7% fin QUE thy gggnﬁ%?hgﬂé'éf ES' ‘E@S‘Sﬁen

toward t sec ion and e ver ex sect

22 of the helgret, 20 o Téte&oweofeéwf%ﬁedmﬁ%osmm%%rﬁﬁ%g% the

i nner space of the helnet 20 and ere everywhere | | met 20.

At this gdsmneddie QanGRIMTAL I ON fe a0 0ft H&RASIdH g AN REJatHve
ions inside, i.e., in the inner space of the hel met 20, becones

several dAdduin/ L8, tididid S)ﬂ(bpféks]&p%rté RS di thitfe th@fkrdbted by

concentration that can be achieved in an indoor environnent by using
an ordi rrarn)e:ﬁurs condidl lanes: (H)rmj’ﬁe&ld’kgi asredtmbrgmer at I\ftgrt@élls%%tlon

Thus, a super-hi gh-concentration ion space unachi eved in conventi onal
Ci rcunstZhces hearkteead estadi orarB t harde mh aedo s dfsesvEiatnsarsdt .sebum
adhering to the inner wall of the helnmet 20 are deconposed and
elim natdd)374t the sane tine, adhering bacteria and viruses and
ai rborne bacteria can be efficiently sterilized and inactivated.
First, the ion generating apparatus 1 is disposed
(placed) on a placement surface 100 in a place of use. Here,
it is assumed that the placement surface 100 is
substantially flat. The forehead section 21 of the open
face helmet 20 is placed on the depression 3, which is
paired with the protrusion A, of the ion generating
apparatus 1 placed on the placement surface 100. When the
forehead section 21 is placed on the depression 3, a part of
the helmet 20 engages with the depression 3, and the
position of the helmet 20 is restrained by the protrusion A.

Corners of the cheek pad sections 24 on both sides of the

helmet 20 are placed on the placement surface 100, and the



[0040] - 22 - Additionally, not only is there an effect
achieved by the ions, but also a drying effect can be sinultaneously
expect ed because noisture in the inner wall of the helnmet 20 is

renoved by the air blown by the blower 8. [0041] Here, the open
face helnet 20 can be placed with respect to the ion generating
apparatus 1 not only in the way illustrated in Fig. 6 but also, for
exanple, in the way illustrated in Figo 4. In this case, the hel net

20 is placed such that the cheek pad sections 24 of the hel met 20
correspond to the recesses 7 on both sides of the ion generating
iti.oned such .t at ,a part of. .t.he i

h
Sgggi :E ﬂf}g ap-pl)-gfoat ﬁésrﬁtlb%%%en tﬁ% %%aejs%e ?”J}}]s di seplbré%cpcbsejt%c’éhe{'ﬂe
heek t t
gogieti gﬁésfglﬂa éﬂ%ﬁ% &P ﬂ?v\%eﬁé‘?ﬁjs %%lmr:}p} ZTEd’E c?ﬁezselloénrpgsenaenr attlhneg
appar at Li?la]cé}@éhtpesmé f@dl%i a&taﬁa g;ésrg%al{%ﬁrﬁgsa%a& athfl042]

In this state, a |ower part of t i nh contact

Wi th andlsswé@dorbytwepﬁ@&wtsmiééeml@o adcp A &) aliks the

hel met 20 i's placed in an upright position while being positioned

Wi th resgwittit&mtlherémm@lwmar@{@%élmdto%?]and the ion
generating apparatus 1 (in particular, the air outlet 6) is
specifically set.
[0038]

The cheek pad sections 24 on both sides of the helmet

20 correspond to the recesses 7, which are located on both
sides of the ion generating apparatus 1 and have curved
shapes, so that positioning can be reliably performed as
parts of the helmet are in contact with the recesses 7. At
this time, the positional relationship between the helmet 20
and the ion generating apparatus 1 (in particular, the air
outlet 6) is specifically set, and the helmet 20 is placed
while being positioned in this way. Also, for the recesses
7 are formed on both sides of the ion generating apparatus 1,
positioning described above can be reliably performed
without obstructing placement of the helmet 20. The helmet
20 1s placed while maintaining a specific positional
relationship with the ion generating apparatus 1 such that a
part of the ion generating apparatus 1 between the recesses

7 (between both side walls) is disposed between both sides

of the helmet 20.



The helnmet 20 is supported while maintaining a specific - 23 -
positional relationship with the ion generating apparatus 1 in a
state in which the front side of the helnet 20, i.e., a part
corresponding to a face, is open. Next, a part of the inside of the
hel met 20 between the vertex section 22 and the back-head section 23
faces the air outlet 6 of the ion generating apparatus 1, and ions
are directionally emitted toward the Bart. Then, the ions spread

t hroughout the inner space of the helnet, and the atnosphere in the
hel met (the inner space) becones a high concentration ion atnosphere
as in thegespe illustrated in Fig. 6. Thus, an effect the same as
that of Iin the case illustrated in Fig. 6 can be expected. [0044]

As descri bed ey e hemien rdte 2elineto12Q.dss Rl aeed ias: igkhestrated in
Fig. 7, the recesses 7 serve as a positioning portion for positioning

the hel ngip2htwhiChad At ol @etabdhe, reeesises gerdd Qg so-asd o
foll ow the shapes of the cheek pad sections 24 of the open face
(type) helietdiZbeoed hadtdden recds sesde’s cah 16 iteloord @t wiith tand
support parts of the cheek pad sections 24. [0045] Fig. 8
i1l ustraties auttlase @hier e:denidnl ggendéihatn npeappar geusrdtiagused for a
hel et 30, which is a type of helnet that covers the entirety of a
face andpmwHldsed a g e falved higl ngtis Bistq ypeoftivaembtnhtiisre
formed so as to conpletely cover and protect a person's head, except
f or ions are released through the air outlet 6 together with air
blown by the blower 8 and are directly and straightly
released toward the inside of the back-head section 23 and
the vertex section 22 of the helmet 20. Then, the released
ions spread throughout the inner space of the helmet 20 and
adhere everywhere in the helmet 20. At this time, the
concentration of each of the positive and negative ions
inside, i.e., in the inner space of the helmet 20, becomes
several million/cm®, which is 100 to 1000 times higher than
a concentration that can be achieved in an indoor
environment by using an ordinary air conditioner comprising
an ion generating device. Thus, a super-high-concentration
ion space unachieved in conventicnal circumstances can be
created, and thereby odors of sweat and sebum adhering to
the inner wall of the helmet 20 are decomposed and
eliminated. At the same time, adhering bacteria and wviruses
and airborne bacteria can be efficiently sterilized and

inactivated.

[0040]



- 24 - the lower part of the helnet 30 where it has an opening,

t hrough which a head is inserted. The ion generating apparatus 1
according to the present enbodi nent maintains a positional
relationship with the helmet such that the air outlet 6 is inserted
into the head insertion opening. Sections of the helnet 30 that
correspond to parts of the head and tgg face of a person when the
person wears the helnet 30 illustrafeti“in Fig. 8 are denoted by
nunerals as follows: a forehead section 31, a vertex section 32, a
back- head section 33, cheek pad sections 34, and a chin section 35.

[ 0046] AthH tdhina 198Gt inot 3nief itsheHedd ahaes thetnath3evies phaced
on the depression 3, which is paired with the protrusion A of the

i on generlat i hspparatalssd.a \Whenindes tfe ot seet iwn SHudfc driedsel et 30
is placed at a predeterm ned position, i.e., when placed on the

depr essiprS;tamvemntsofme st net 30 i swreestwalinexdf hhd Hheimet 20
protrusion A as described above. Mdreover, certain parts of the

peri pherisd xafvest Rhehread 1 Asleavn dry dgeninpvefr the hel met 30 (the
cheek pad sections 34) are brought into contact with the recesses 7
on both &Sl of the ion generating apparatus 1. Due to the presence
of the recesses 7, when placing the helnet 30, the _helnmet 30 does not
interfere w tif%ot 'S F@MalfPSConelRethelsicdy Pe RAdceRe WAéhnet 30
can be positioned - 25 - such that the air outlet 6 is |ocated

bet ween BotHE ST ded Gie 1 A2 B9 ARRATAHED PR Ysedt iWHF 35

f the hel met, 30 . | aced on t d i 3 d | ) ti 36

oF the Ba ol A K A el S e AN 1o
whi ch j A J 1 i | d he.h t 30

on e L5 1 110 SPPBE LG L o, g ekl 90 1

on geneyaling ARRANAHHS the (G pad sections 24 of the helmet 20

correspond to the recesses 7 on both sides of the ion
generating apparatus 1. The helmet 20 is positioned such
that a part of the ion generating apparatus 1 between the
recesses 7 is disposed between the cheek pad sections 24 on
both sides. Even in this case, the positional relationship
between the helmet 20 and the ion generating apparatus 1 can
be specifically set by using the recesses 7.

[0042]

In this state, a lower part of the back-head section 23
is in contact with and supported by the placement surface
100. 1In this state, the helmet 20 is placed in an upright
position while being positioned with respect to the ion
generating apparatus 1.

[0043]

The helmet 20 is supported while maintaining a specific



When the ion generating apparatus 1 is placed as described above and
operated, positive and negative ions are released through the air
outlet 6 together with air blow by the blower 8, and the ions
collide with the vertex section 32 of the inside of the hel nmet 30,
then the rel eased ions spread to the back-head section 33 and

t hroughout the inner space of the helnet 30 and adhere everywhere in
the helmet 30. At this time, the conacent+ation of each of the
positive and negative ions in the inner space of the helnmet 30
reaches several mllion/cnB, which is 100 to 1000 tinmes higher than

h d
Lot ng. A BT A G Cogd s PSSR 'ﬁé@?p%r%ea?f 1
devi ce ' a[ OsocAé8J .in whléh s Cﬂ:[gxi?{ g%gieby XN Il}maﬂri When

p05|t|ve and nega i've 10nsS were em owar syn ic sweét odor”

26 - Che bdor A CHAT Ty he T GGt oSSBT 1/ NGOt nat °5F 'R ShSe

wher e posidie NG Negaling: | ANHARIL £MiHd %fﬂeéﬁﬂ S AANGERL aljpn of
5 thousand/cnB for about four hours. Naturally, 1n such a case, not

only arerdy=cielidddaiad it A solactald aanddhed ike adhgring to

the inside of the helnmet 30 or that are suspended in the inner space

of the heim@iadtheapherstel il zad anthyidmses @nd itdg lhikengan e
i nactivated. The higher the ion concentration, the greater the

ef fect. {084 the paNot @hky, |smenebasa@pe%bacttha@hgawad byiet RAnk@nNs
but also a drying effect can be sinultaneously achi eved because
noi st ur espatcd hef itheerhalaldt ofartcher Heelateto Yhdrse rienmbed Hainaia (tdhat s
bl own by the blower 8. [0050]
inner space) becomes a high concentration ion atmosphere as
in the case illustrated in Fig. 6. Thus, an effect the same
as that of in the case illustrated in Fig. & can be expected.
[0044]

As described above, when the helmet 20 is placed as
illustrated in Fig. 7, the recesses 7 serve as a positioning
portion for positioning the helmet 20, which is an object.

The recesses 7 are formed so as to follow the shapes of the
cheek pad sections 24 of the open face (type) helmet 20 so
that the recesses 7 can be in contact with and support parts
of the cheek pad sections 24.

[0045]

Fig. 8 illustrates a case where the ion generating
apparatus 1 is used for a helmet 30, which is a type of
helmet that covers the entirety of a face and is called a

full face helmet. This type of a helmet 30 is formed so as

to completely cover and protect a person's head, except for



As descri bed above, exanples of objects subjected to deodori zati on,
sterilization, and the |ike perforned by the ion generating apparatus
1 include various types of helnets for notorcycles (including nopeds)
and bicycles. However, the object is not limted to these; it may be
a batting helnmet or the like, where the sanme effects can be expected
in such a case. Besides, a hat (cap) may be used as an object as |ong
as the hat can maintain its shape whep4it is placed. In particular,
anyt hing that does not |lose its shape and maintains its form when
bei ng placed and that has - 27 - an inner space can be used as an

Shape. di TIorEH=T RRY HUSe o1 TTHE Hol ot ar '35 80 GPGHTEAT, he
out o MRS, M IUE AT S BN AETERRLI SRR | (O P
90521 CRRPILETSPA i ng 1o MY o AP ABRN TN ag5000
embodi ey 5 @A d i Al Al fo QU B3 eu?éiq{'é:én@@'édcj QHERA L the
recesses 7 of the ion generati'ng apparatus 1 accordi ng
outlet 6 is inserted into the head insertion opening.
Sections of the helmet 30 that correspond to parts of the
head and the face of a person when the person wears the
helmet 30 illustrated in Fig. 8 are dencted by numerals as
follows: a forehead section 31, a vertex section 32, a back-
head section 33, cheek pad sections 34, and a chin section
35.
[0046]
The chin section 35 of the full face helmet 30 is
placed cn the depression 3, which is paired with the
protrusion A, of the ion generating apparatus 1. When the
chin section 35 of the heimet 30 is placed at a
predetermined position, i.e., when placed on the depression
3, movement of the helmet 30 is restrained by the protrusion
A as described above. Moreover, certain parts of the
peripheral edge of the head insertion opening of the helmet
30 (the cheek pad sections 34) are brought into contact with
the recesses 7 on both sides of the ion generating apparatus
1. Due to the presence of the recesses 7, when placing the

helmet 30, the helmet 30 does not interfere with both side

walls of the housing 2, and the helmet 30 can be positioned



to the first enbodi nent descri bed above. Therefore, the structure of
an ion generating apparatus 1 according to the second enbodi nent is
basically the sane as that of the ion generating apparatus 1

according to the first enbodi ment. The sane parts will be denoted by
t he sane nuneral s and description of such parts will be omtted.
[ 0053] As described above, the_rggesses 7 are formed in the side

surfaces of the housing 2 of the ion generating apparatus 1 so as to
correspond to the positions of the cheek pad sections of the hel net.
The cheek pad sections are in close contact with the cheeks of a
person whesh ttHeat -thpg air bt i 6 wrietateheoparedn, bard siofeespbnd
to the recesses 7 when the helnet is placed on the ionﬁgenerating

appar at Uhe hageat (3 héilesr WheR dbed cbdnt ke qtdergefercdt ithg helmet

apparatus 1, certain parts of the helnmet stay in contact with the
recessess¥ 1s placed on the depression 3 and'a lower portion 36 of

the back-head section 33 is placed on the placement surface
100, on which the ion generating apparatus 1 is placed, the
helmet 30 is restrained so as to have a specific positicnal
relationship with the ion generating apparatus 1.

[0047]

When the ion generating apparatus 1 is placed as
described above and operated, positive and negative ions are
released through the air outlet 6 together with air blown by
the blower 8, and the ions collide with the vertex section
32 of the inside of the helmet 30, then the released ions
spread to the back-head section 33 and throughout the inner
space of the helmet 30 and adhere everywhere in the helmet
30. At this time, the concentration of each of the positive
and negative ions in the inner space of the helmet 30
reaches several million/cm®, which is 100 to 1000 times
higher than the concentration that can be achieved in an
indoor environment by using an ordinary air conditioner
comprising the ion generating device 10.

[(0048]

It was confirmed by experiments that, when positive and

negative ions were emitted toward synthetic sweat odor with

3

a concentration of 2 million/cm’ for approximately 4 hours,



[ 0054] Therefore, the ion generating apparatus 1 according to
the first enbodi ment cannot directly release ions toward the cheek
pad sections. In this regard, the ion generating apparatus 1
according to the second enbodinent is provided with the auxiliary air
outlets so that ion can be directly emtted toward the cheek pad
sections of the helnet. In other respects, the structure is the sane

as that of the first enbodi nent. [005%f - Referring to Fig. 9, the
auxiliary air outlets 62 descri bed above have openings in the
recesses 7 (side walls 71). As iIIustrated in detail in Fig. 10, the
auxi | i ar alr outlets 62 are conn cte es 92 mhlch
by ahch S [ HE STt O TSP Sk 285 o Wl ittt

branch passages 92. Th 658 bran h assa es, 92 are for 4 |t|ons
downwi nd" 1 t e%ere eJrVa i cfé Sftie "Huxd I‘?“g'?% Iaet s

62 are foUad, i 0 up erofag e edh p/uc,gngag%%%egbou%n%u%vg Afg5L cal 1Y

eIongate apes s forc se of preventing parts of the
hel met fy.om 0 ﬁﬂﬁpl

auxi | i ary al ralol { et S andn%é(;srf{)l g%&fy %#%r;ﬁltn%%t ope%ﬁt}llgiag%%ot%ﬁ
The ion &%r@éd{&laaﬂ%@t% 111@'%&&%@1{&%&5 & flesEt ied above
is placed on a placenent surface, and the face type helnmet 30 is
placed agifdiusig a;tlegkﬂart Fg hlspdiia Plracai@ntn s tdpnsamr asd hat

illustrated in Fig
helmet 30 can be sterilized and wviruses and the like can be
inactivated. The higher the ion concentration, the greater
the effect.
[0C49]

Not only is there an effect achieved by the ions but
also a drying effect can be simultaneously achieved because
moisture in the inner wall of the helmet 30 is removed by
air that is blown by the blower 8.

[C050]

As described above, examples cof objects subjected to
deodorization, sterilizatiocn, and the like performed by the
ion generating apparatus 1 include various types of helmets
for motorcycles (including mopeds) and bicycles. However,
the object is not limited tc these; it may be a batting
helmet or the like, where the same effects can be expected
in such a case. Besides, a hat (cap) may be used as an
object as long as the hat can maintain its shape when it is
placed. 1In particular, anything that does not lose its

shape and maintains its form when being placed and that has



As illustrated in Fig. 11, when the helnmet 30 is placed while being
positioned, the auxiliary air outlets 62 face the cheek pad sections
34. Therefore, generated ions are released straightly and directly
toward the cheek pad sections 34. [0057] Subsequently, the ion
generating apparatus | can directly and directionally rel ease ions
not only toward the vicinity of the_vertex section 32 but also toward
the cheek pad sections 34 of the helnmet 30. Therefore, the effects of
deodori zation, sterilization, and the |like can be further increased.
Additionally, a drying effect is also increased due to an airflow
creat ed ¥y YHeEDH| IPRFe 8-2a1] 058)S¢AHi § RIErBtE dent ) Next, anot her
enbodi nent (a third enbodi nent) of the present invention wll be
descri bekf0 ally, helmets have shapes for protecting a head, and
such shapes and the like - 30 - of the helnets differ in accordance
with, for exdmefeUsifg Fuhsdged of &8&: PF (the fdkeydang desc BihgPon,
protectiye. hel nets, used, in rticular, for_ridi a bicycle,, a

not or cy ¢ Jeﬁg%?eqmeflf?rﬁe&%e&%ew H'é%d“eatss rﬁi’i%%%fa§ ! G Rat

O her ex | es. of the object include helnmets that are used in the

wor kpl ac%’r%u%stea% Sc}ha%eon%frﬁb‘? {]b%u%Jir{%so nd'§ HPT i &S5 He Bt | i ne of
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pr esent ment” i's forned suc e 1 on geéenerating app
can hav Ciyf (e |, relationship with any of such hel nets
once thglﬁilei et rlféstc’plocg%e%é)%ké'

[

t hereon.
0052]
{Second Embodiment)

Next, another embodiment (a second embodiment) of the
present invention will be described. In the second
embodiment, auxiliary air outlets are additionally formed in
the recesses 7 of the ion generating apparatus 1 according
to the first embodiment described above. Therefore, the
structure of an ion generating apparatus 1 according to the
second embodiment is basically the same as that of the ion
generating apparatus 1 according to the first embodiment.
The same parts will be denoted by the same numerals and
description of such parts will be omitted.

[0053]

As described above, the recesses 7 are formed in the
side surfaces of the housing 2 of the ion generating
apparatus 1 so as to correspond to the positions of the

cheek pad sections of the helmet. The cheek pad sections

are in close contact with the cheeks of a person when the



[ 0059] VWhat is conmmon in these helnets is that they have a chin
strap for preventing the helnmet fromcomng off a head. The presence
of this chin strap makes it difficult to place the helnmet on the ion
generating apparatus 1. Mreover, a |arge anount of sweat and the

| i ke adhere to the chin strap. The third enbodi nent is the enbodi nent
that can sinultaneously and efficiegt% renove adhering odors of
sweat and the |ike, and accordingly, e structure of the third
enbodi ment referred to in Fig. 12 will be described in detail. The

di fference between the third enbodi mrent and the first and second
enbodi net Enes ihevpredencehofperpart ard atedrespendhio e apdeases
exanpl e of accessory parts of an object), wherein the other parts
remai n t he'kamethaHe kot els plaged qmetanoparenewitinheptenotet by
the sane nuneral s and description of such parts will be omtted.
[0060] l- "heg gihg hedmethd shedsiceg omhitdle fenngenigaasinidi ne of the
ion generating apparatus 1, has a part that can contain a hook
portion aipipatlféiu?psl'us%%rﬁ%”hﬁﬂf%s i FR i iHerdor ThieeP@dtis an
air space.forqgg above theTair duct 9 and the air outlet 6, and the
hook porti'dh W i*FfLHselr in that air space. That is, the space is
f or med b@hﬂﬁﬁn an upper wall 91 of the air duct 9 and an i nner wall

of the housihg 2 corresponding to the air duct 9. [0061]

Therefore, the ion generating apparatus 1 according to
the first embodiment cannot directly release ions toward the
cheek pad sections. In this regard, the ion generating
apparatus 1 according to the second embodiment is provided
with the auxiliary air outlets so that ion can be directly
emitted toward the cheek pad sections of the helmet. 1In
other respects, the structure is the same as that of the
first embodiment.

[0055]

Referring to Fig. 9, the auxiliary air outlets 62
described above have openings in the recesses 7 (side walls
71). As illustrated in detail in Fig. 10, the auxiliary air
outlets 62 are connected to branch passages 92, which branch
out from the air duct 9, and ions are guided through the
branch passages 92. These branch passages 92 are formed at
positions downwind of the ion generating device 10. The
auxiliary air outlets 62 are formed in upper parts of the
recesses 7 and have vertically elongated shapes. This is

for the purpose of preventing parts of the helmet from



A stick-shaped slide portion 18 is disposed in the air space so as to
be slidable back and forth in the direction of airflow The hook
portion 17 is rotatably supported by a bearing portion 19 at an end
of the slide portion 18. Notches 18a and 18b for positioning are
formed on a side of the slide portion 18 that faces the housing 2. A
protrusion 2a is fornmed on the housing 2 so as to face the notches
18a and 18b so that the protrusion 2a>engages with the notches to fix
and lock the slide portion 18 in place. [0062] As t he hook
portion 17 is used to hang a chin strap thereon as descri bed above,
an end of the hook portion 17 posite tog the end at which the |
bear i ng $HH 1D {PNLaH Wlﬁq'géljt%c?wsaﬁﬁ_-%&él%wriys Aent

upward. [0063 Thus, en .t he hoaok rtion 17 is not used, the

ook porTP I 62 Al RETH PO CHORI e SHATE 5 Lon 1651 1 des
Ieftmarc&dgé%Tmard) as illustrated in part (a) of Fig. 12 and retracts
into the alr ‘'space. At this time, the notch 18b of the slide portion

18 i , i i.ng 2 d | ocked
engages vifh (e BEALLUSAR 28-0R-t0E HOHSLDA-2 AR0BeGRNES.| ocke

in place while béin ositio end ionfor

hangi ng Fiakd NYIRAD 4 Q{ldét%jf’onwéerﬁ_atc}é?ne%guﬂée% o d g ook

r
portion 17/ stay retracte 006
full face type helmet 30 is placed as illustrated in Fig. 11.

This placement is the same as that iilustrated in Fig. 8.
As illustrated in Fig. 11, when the heimet 30 is placed
while being positioned, the auxiliary air outlets 62 face
the cheek pad sections 34. Therefore, generated ions are
released straightly and directly toward the cheek pad
sections 34.

[0057]

Subsequently, the ion generating apparatus 1 can
directly and directionally release ions not only toward the
vicinity of the vertex section 32 but also toward the cheek
pad sections 34 of the helmet 30. Therefore, the effects of
deodorization, sterilization, and the like can be further
increased. Additionally, a drying effect is alsc increased
due to an airflow created by the blower 8.

[0058]
(Third Embodiment)

Next, another embodiment (a third embodiment) of the
present invention will be described. Usually, helmets have

shapes for protecting a head, and such shapes and the like



When placing a helnmet on the ion generating apparatus 1, the hook
portion 17 is set up so that a chin strap can be hung on the hook
portion 17 to prevent the chin strap fromobstructing the placenent
of the helnet. [0065] Next, the hook portion 17 is pulled
rightward fromthe state illustrated in part (a) of Fig. 12. At this
time, the notch 18b becones di sengaged fromthe protrusion 2a of the
slide portion 18. Then, the protrusioidl2a engages with the notch 18a
of the slide portion 18 and fixed at a correspondi ng position, and
this state is maintained. Thus, the hook portion 17 rotates around

t he bear/ rd .S retal | f.at e ¢ i art
(b) of F(%f]ggcw %é3ﬂ§b%g.&rl—%v%€e¥?%t ouégrﬁbe‘?hhzl o’okfépéoﬁ%%@% iﬂs}lep

rotat ablg, rddied Aatian i %nSFtHéth‘érx%%glo}_’m'Ef%%rs%irE?qi%tn,_t Be R kN
illustrated in part (b) of Fig. 12. This'is easily achieved by using

wel | - know reddgictueas, and grianseuld066ior ridiAsy deserd peds ahove, the
hook portion 17 is retractably disposed in the housing 2. By pulling

out the mwadcparid orod Arend. Sied t ingrd hedioaks a0rdd Akaknplids b USAHY €
state illustrated in part (b) of Fig. 12, the helmet 20 can be pl aced
whi |l e a ahjgctst r gphd7z kesahpngsont hechobk epar inenutié asliklkysthated
in Fig. 13. Although a full face helnmet illustrated in Fig. 8 is used
as an examluesaf ian hdlarstotigrleae dlheh s mppli esruar iairheri deed reetds.
[ 0067] the like. The outline of the housing 2 of the ion
generating apparatus 1 according to the present embodiment
is formed such that the ion generating apparatus 1 can have
a specific positional relationship with any of such helmets
once the helmet is placed thereon.
[0059]
What is common in these helmets is that they have a
chin strap for preventing the helmet from coming off a head.
The presence of this chin strap makes it difficult to place
the helmet on the ion generating apparatus 1. Moreover, a
large amcount of sweat and the like adhere to the chin strap.
The third embodiment is the embodiment that can
simultaneously and efficiently remove adhering odors of
sweat and the like, and accordingly, the structure of the
third embodiment referred to in Fig. 12 will be described in
detail. The difference between the third embodiment and the
first and second embodiments is the presence of a part

related to a chin strap (an example of accessory parts of an

object), wherein the other parts remain the same. Therefore,



When the hel met 30 has been placed as illustrated in Fig. 13, the ion
generating apparatus 1 is operated, and ions are released into the

i nner space of the helnet as descri bed above, so that a high
concentration ion atnosphere can be created. At this tinme, free
novenent of the chin strap 37 is restrained, and therefore the air
outlet 6 is not blocked and airflow is not obstructed. Mreover, the
chin strap 37 is sterilized and deodoBized by rel eased ions and a
drying effect can al so be expected. Thus, effects sanme as those
described in the first and second enbodi nents can be achieved with

th t
engoglr ﬁent n%?a%gd pr owwdlel;il vaé% hdétrﬂcgéeg%x]%] itak}éﬁssa#r?ecqﬁﬁiéﬁlal%gﬁd)r esen
descri beghd b fhie &?Cﬁ‘%féﬂ)%f@g‘twlif%]m{ CEHJEH Exanpl es of Use of

| on Generating Appar at us es of the use of the ion
generatigp@pparatus 1 for sterilizing and deodorizing an object have
been described. In particular, in the exanples described above, the

object is a hat rafy.a1hel et hwsqmgqoem@@lt floRe@ ithe Shaneneher bakng
pl aced and that has an inner space. [0070]
ion generating apparatus 1, has a part that can contain a
hook portion 17 that is used to hang a chin strap thereon.
This part is an air space formed above the air duct 9 and
the air outlet 6, and the hook portion 17 is disposed in
that air space. That i1s, the space is formed bketween an
upper wall 91 of the air duct 9 and an inner wall of the
housing 2 corresponding to the air duct 9.
[0061]

A stick-~shaped slide portion 18 is disposed in the air
space so as to be slidable back and forth in the direction
of airflew. The hook porticn 17 is rotatably supported by a
bearing portion 1% at an end of the slide portion 18.
Notches 18a and 18b for positioning are formed on a side of
the slide portion 18 that faces the housing 2. A protrusion
2a 1is formed on the housing 2 so as to face the notches 18a
and 18b so that the protrusion 2a engages with the notches
to fix and lock the slide portion 18 in place.

[0062]

As the hook portion 17 is used to hang a chin strap

thereon as described above, an end of the hook portion 17

opposite to the end at which the bearing portion 19 is



However, in addition to such nodes of use, the ion generating
apparatus 1 can be used in other nodes of use as well. The ion
generating apparatus 1 described above all ows an object to be placed
thereon while maintaining a specific positional relationship with the
obj ect, however, the ion generating apparatus 1 can be still used

i ndependent|ly. [0071] In the ion generating apparatus 1, the
air duct 9 between the blower 8 and-the air outlet 6 is short and has
a substantially |inear shape. Therefore, the ion generating apparatus
1 can be nade conpact and portable. For the sane reason, generated

ions ca re sed in the direct,i in which the air duct 9 is
i ncli ne theCL DL it o RS ttlﬂ',f_l ls’sﬁjentalurpf"tao%?l n the air duct

9, so thﬁ} % e ions can be efficiently released to the outside space.
Mor eover, q he ion generating apparatus 1, the air passage that

connects theI%tr |n gucthgn E%{%%thetlg |%ts%%%tankhglk%ok

| i near, and the al e are arranged 1h an upwardly
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toward a target object. [007
12 and retracts into the air space. At this time, the notch

18b of the siide portion 18 engages with the protrusion 2a
on the housing 2 and becomes lcocked in place while being
positioned. Only the L-shaped end portion for hanging a
strap thereon protrudes, where the other parts of the hook
portion 17 stay retracted.

[0064]

When placing a helmet on the ion generating apparatus 1,
the hook portion 17 is set up so that a chin strap can be
hung on the hook portion 17 to prevent the chin strap from
obstructing the placement of the helmet.

[0065]

Next, the hook porticn 17 is pulled rightward from the
state illustrated in part (a) of Fig. 12. At this time, the
notch 18b becomes disengaged from the protrusion 2a of the
slide portion 18. Then, the protrusion Za engages with the
notch 18a of the slide portion 18 and fixed at a
corresponding position, and this state is maintained. Thus,
the hook portion 17 rotates around the bearing portion 19

and is retained in a state illustrated in part (b} of Fig.



For personal use, a user places the ion generating apparatus 1 on a
flat surface of a table or the |like when he returns hone or on

anot her occasion. Wen the user sits at the position, the air outlet
6 can be directed toward the head area of the user including the
face. Then, the user switches the ion generating apparatus | on.
Thus, ions are rel eased toward the user's face, head, and hair, and
t hereby sweat and odors can be effieigntty renoved. As positive and
negative ions are generated, ions are clustered with a | arge nunber
of water nol ecules, so that nmoisturizing effect and the |i ke can be

t ith th les. [0073] . The i ti
pparat U1 CSHSUEr st SRATEY ShEL TG CPACUOR dderss TROAERLTS, Che
Th f t i O i : US. f
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ffective ta mqnp ql d ;and | i; [

gacfgr: ;lﬁl;%ﬁ%ﬁiirg%aér?s@ri [ z]ag'Lg;J 'anlgj]'i ngggfvglgggégﬁ&g;éF%%ved
It is effeqid Mg, taProvids thedanganelaf i Apparatus 1 according
to the present enbodinent with a heat source (that heats blown air)

in orderjdgpghorten the tinme required for the ion generating
apparatus 1 to achieve the effect of deodorizing and sterilizing of a

hel met. Fig. ak2 deslcysbiedt ebotvdi, S texambe. pbRtlibins 1Gase, rkheabeably
source is a heater 81 having, for exanple, a coil-like shape and

di sposediidgandd yirbedianchdheird aner 8§. phheihgaber 8hel fodiksposedon
upw nd of the ion generating device 10 and downw nd of the bl ower 8
in the dit duttséxtWg tHehendgatrr@hn tihe ief faeatsadfl o ertatieng wat er
in sweat and the like can be increased with heat and the

deodor i Zatlhwet effeattircgad s )bef ricrpasist). s aelimis Ahem dfe
generated ions and the like is not significantly affected by the
heat er $Uacat wiheld ensclhdlan Perarel Fased tundugh thee ok e tetors.17An
experinment was carried out in which positive and _negative ions were
em tt ed afhderl yHer @it diidf 1B mi F%Euthﬁpgﬁeat éwardfacpi Bgémst cl ot h
havi ng synthetic odors adhering thereto. According to the results of
t he expéerliiiitrakatk dedddti A ng iFttead &F&FRAFerPd én "&HES on was
gg;{)?ir m d feg{%glgﬁg' %%gge ha%tglsiebgl tuOS|Ont eq:n h|{_:‘olrrlnegcesn_er ating apparat us

[0067]

When the helmet 3C has been placed as illustrated in
Fig. 13, the ion generating apparatus 1 is operated, and
ions are released into the inner space of the helmet as
described above, so that a high concentration ion atmosphere
can be created. At this time, free movement of the chin
strap 37 is restrained, and therefore the air ocutlet 6 is
not blocked and airflow is not obstructed. Moreover, the
chin strap 37 is sterilized and deodorized by released ions
and a drying effect can alsc be expected. Thus, effects
same as those described in the first and second embodiments

can be achieved with the present embodiment.



- 37 - substantially equivalent to that achi eved when ion em ssion
was performed for 4 hours by using an ion generating apparatus that

di d not

conprise a heater. [0075] (O hers) As descri bed above,

the ion generating apparatus 1 according to the enbodi nents of the

pr esent
an air

i nvention includes a housing 2, which forns an exterior body;

inlet 5 through which air is sucked in; an air outlet 6,

t hrough whi ch the sucked-in air is blé&n-out; a blower 8, which is
di sposed between the air inlet and the air outlet and blows the air;
and an ion generating device 10, which generates ions, wherein the
ions gengi@ed by the ion generating device 10 are released to the
outside together with the air blown out by the blower 8. The housing
2 includes apRO%iclde@RiaRg , Pehd @rdshat: iehbeAnakhe af ySBecithictalley
setting the positional relationship between the air outlet 6 and an
obj ect twpwed dhwhianfk 1ihies #0Ns Are i dd ek (dheidad@edfid Ahe second
em ssion). [0076] To be specific, the positioning portion

i ncl udesmbdepiassi on 3, which is forned in an upper part of the
housing 2 and which allows a part of the object to be placed thereon.
As il lusktt®d in Figs. 6 and 8, when an object is supported by the
depression 3 and the placenent surface 100

(Other Examples of Use of Ion Generating Apparatus)

Examples of the use of the ion generating apparatus 1
for sterilizing and deodorizing an object have been
described. In particular, in the examples described above,
the object is a hat or a helmet, which dcoes not lose its
shape when being placed and that has an inner space.

(0070]

However, in addition to such modes of use, the ion
generating apparatus 1 can be used in other modes of use as
well. The ion generating apparatus 1 described above allows
an object to be placed thereon while maintaining a specific
positional relationship with the object, however, the ion
generating apparatus 1 can be still used independently.
[0071]

In the ion generating apparatus 1, the air duct ¢
between the blower 8 and the air outlet 6 is short and has a
substantially linear shape. Therefore, the ion generating
apparatus 1 can be made compact and portable. For the same
reason, generated ions can be released in the direction in

which the air duct 9 is inclined with no obstruction to the



- 38 - in a situation in which the ion generating apparatus 1 is

pl aced on the substantially flat placenent surface 100, the
positional relationship between the object and the air outlet 6 is
specifically set (the object is positioned in this way). Al so, the
air outlet 6 is configured to blow air toward the object, for which
the positional relationship has been gpecifically set. [0077]

The positioning portion includes recesses 7, which are recessed
inward on side walls of the housing 2 so as to be capabl e of
specifically setting a positional relationship with the object. Thus,
poSi t i orﬁln@glld?Walm el halidy B stapdiads the vsarsate@n ive Fig. 6 or 8
can be nore reliably perforned, as well as positioning of an object
havi ng £ ShepentIustd e d i Fitgre PHlenidre F90r ni@Iepygrs] in theas

aresult, the ion generating apparatus 1 can specifically set the
posi i ori™ (ARSI (FHRAVEO (he SH% A IRAS B itle WB)HRA" Bind

The i on GUndtat | 15l Sppar SR GeLie naLt SUBR ISt shaps FHAFCPREL oM dntabFaR
(oot o) 8 2 6L Tl WLh 3,80 R Sl a0l 5F'y, WAL
directi cﬁ%ﬂiynéc?lceiarsee&i%d {B\Jalpciirg}?e Oa{cir outlet 6. As a result,

the ion generating apparatus 1 can emit generated ions in

the upwardly inclined direction, so that the ions can be

directionally released toward a target object.

[0072]

For personal use, a user places the ion generating
apparatus 1 on a flat surface of a table or the like when he
returns home or on another occasion. When the user sits at
the position, the air outlet 6 can be directed toward the
head area of the user including the face. Then, the user
switches the ion generating apparatus 1 on. Thus, ions are
released toward the user's face, head, and hair, and thereby
sweat and odors can be efficiently removed. As positive and
negative ions are generated, ions are clustered with a large
number of water molecules, so that moisturizing effect and
the like can be expected with those water molecules.

[0073]
The ion generating apparatus 1 can directionally emit

ions into a user's mouth. Therefore, the ion generating

apparatus 1 can also be used for gargling when the user



- 39 - the inside of the helnmet to which odors and the |ike are nost
likely to adhere. [0080] Wth the ion generating apparatus 1,
the orientation of an object (such as a helnet) is specifically set
when the object is placed on the ion generating apparatus 1 so the
ion generating apparatus 1 can directionally emt ions toward parts
of the object to which odors and sweat are particularly likely to
adhere. According to this, the effect3gf-renovi ng adheri ng odors can
be increased. [0081] The ion generating apparatus 1 is
configured to be capabl e of positioning an object, such as a hel net

O ol i 5 At it b KB5ef 9B, GSRTE 2,20, 10850, .
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t he housing, or e e ‘outlihe appear

gener atin QH%{ . I Qyi. i positioning portion with
whi ch thlerlq{o%j ec a%é;eﬁr%ielirezq galng%dlqg%tg‘{)a&ée eterm ned position. The

housi ng ﬂﬁyhﬂe provided with only one positioning portion, or may be
provided with a plurality of positioning portions so that different

types of objeggtsscarrRetRQRl thopedvide the ion generating apparatus

1 according to the present embodiment with a heat source
(that heats blown air) in order to shorten the time required
for the ion generating apparatus 1 to achieve the effect of
decdorizing and sterilizing of a helmet. Fig. 12
illustrates this example. In this case, the heat source is
a heater 81 having, for example, a coil-like shape and
disposed directly behind the blower 8. The heater 81 is
disposed upwind of the ion generating device 10 and downwind
of the blower 8 in the air duct 8. With the heater 81, the
effect of removing water in sweat and the like can be
increased with heat and the deodorization effect can also be
increased. Also, the number of generated ions and the like
is not significantly affected by the heater 81, and the ions
can be released through the air outlet 6. An experiment was
carried out in which positive and negative ions were emitted
under the condition of 2 million/cm® toward a piece of cloth
having synthetic odors adhering thereto. According to the
results of the experiment, the deodorizing effect achieved
when ion emission was performed for about 1.5 hours by using

an ion generating apparatus comprising a heater was



[0083] - 40 - Exanpl es of an object include those that are
wear abl e by a person, that do not |ose its shape when bei ng pl aced,
and that have an inner space. Such an object is, for exanple, a hat,
a helnmet, or the like. By releasing ions into the inner space of the
object, the ion concentration in the inner space can be increased to
al nost an inconparably higher |level than the ion concentration in a
room when an ion generating apparatds3Vs-used in the room [0084]

By appropriately determi ning the shape of the housing, which forns
the outline of the ion generating apparatus 1, with consideration of

the typeg s eve %ﬁlﬁteq%&ﬁr&dﬁs el tq{%lte(gchf@% I NG its &L

al so be ac met of any type 1s used as t | ect.

[0085] a5 OFEOMRIA #d4Y thendos gﬁf‘%ﬁtﬂg['garﬁﬁﬂﬁ{ é!?er]atltrfbfe ion
detector 11 is disposed downw nd of" an attachnent surface of the ion

gener at i fygp e e ththt AS @ ﬁﬁ%dmpﬂ_@@r@t}%ﬂ@‘ls can be nonitored
and ions can be reliably emtted. [0086]

[0075]

{Others)

As described above, the ilon generating apparatus 1
according to the embodiments of the present invention
includes a housing 2, which forms an exterior bedy; an air
inlet 5, through which air is sucked in; an air outlet 6,
through which the sucked-in air is blown out; a blower 8,
which is disposed between the air inlet and the air outlet
and blows the air; and an icn generating device 10, which
generates ions, wherein the ions generated by the ion
generating device 10 are released to the outside together
with the air blown out by the blower 8. The housing 2
includes a positioning portion that is capable of
specifically setting the positional relaticonship between the
air outlet 6 and an object toward which the ions are emitted
(the target of ion emission).

(0076]

To be specific, the positioning portion includes a
depression 3, which is formed in an upper part of the
housing 2 and which allows a part of the object to be placed
thereon. As illustrated in Figs. 6 and 8, when an object is

supported by the depression 3 and the placement surface 100



Next, the ion generating apparatus 1 can al so be used, for ordinary
uses of an ion generating apparatus, i.e., renoving airborne bacteria
and viruses in a room odors, and the |ike by using generated ions,
from one hand, and, depending on circunstances, for directionally
emtting ions - 41 - toward an object such as a hat, a helnet, or
the like, fromthe other. [0087] Additionally, the ion
generating apparatus 1 according to-the second enbodi nent has the
auxiliary air outlets 62 in parts of the housing 2 corresponding to
those of the cheek pad sections of a helnet. As a result, a

deodori zati on effect can be exerted on the chee ad sectlon and
el e SbeT OHE 19 b eh enef%tgev\fﬁﬁ%mpapa% b

position of t
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can be used i'n conblna ion ranemn ks o e enbodi ments
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this way). Also, the air outlet 6 is configured to blecw air
toward the object, for which the positional relationship has
been specifically set.

[0077]

The positioning portion includes recesses 7, which are
recessed inward on side walls of the housing 2 so as to be
capable of specifically setting a positional relationship
with the object. Thus, positiconing of an cbject having a
shape as illustrated in Fig. 6 or 8 can be more reliably
performed, as well as positioning of an object having a
shape illustrated in Fig. 7 can be performed.

[0078]

As a result, the ion generating apparatus 1 can
specifically set the positional relationship between the air
outlet 6 and the object and can directionally release
generated ions toward the object.

[0079]

The ion generating apparatus 1 has such a shape that
the orientation (position} of a helmet, which is an example
of an object, when the helmet is placed, can be specifically

set so that ions are directionally released and hit parts of



1 ion generating apparatus 2 housing 3 depression (positioning
portion) 5 air inlet 6 air outlet 62 auxiliary air outlet 7 recess
(positioning portion) - 42 -

_39_

the inside of the helmet to which odors and the like are
most likely to adhere.
[0080]

With the ion generating apparatus 1, the orientation of
an object (such as a helmet) is specifically set when the
object is placed on the ion generating apparatus 1 so the
ion generating apparatus 1 can directionrally emit ions
toward parts of the object to which odors and sweat are
particularly likely to adhere. According to this, the
effect of removing adhering odors can be increased.

[0081]

The ion generating apparatus 1 is configured to be
capable of positioning an object, such as a helmet or a hat,
in the vicinity of the ion generator so that ions can be
efficiently emitted toward the object and to be capable of
maintaining the positional relationship.

[0082]

That 1is to say, the housing, which forms the outline
(appearance) of the ilon generating apparatus 1, is provided
with a positioning portion with which the object can be
retained at a predetermined position. The housing may be
provided with only one positioning portion, or may be
provided with a plurality of positioning portions so that
different types of objects can be positioned.

(0083]



8 bl ower 81 heater (heat source) 9 air duct 10 ion generating device
11 ion detector 20 hel net (open face) 30 helnet (full face) A
protrusion (positioning portion) - 43 - CLAIM

- 40 -

Examples of an object include those that are wearable
by a person, that do not lose its shape when being placed,
and that have an inner space. Such an cbject is, for
example, a hat, a helmet, or the like. By releasing ions
into the inner space of the object, the ion concentration in
the inner space can be increased to almost an incomparably
higher level than the ion concentration in a room when an
ion generating apparatus is used in the room.

[0084]

By appropriately determining the shape of the housing,
which forms the outline of the ion generating apparatus 1,
with consideration of the type of the helmet, which is an
object, deodorizing effect can also be achieved when a
helmet of any type is used as the cbject.

[0085]

Moreover, in the ion generating apparatus 1, the ion
detector 11 is disposed downwind of an attachment surface of
the ion generating device 10. As a result, generated ions
can be monitored and ions can be reliably emitted.

[0086]

Next, the ion generating apparatus 1 can also be used,
for ordinary uses of an ion generating apparatus, i.e.,
removing airborne bacteria and viruses in a room, odors, and
the like by using generated ions, from one hand, and,

depending on circumstances, for directionally emitting ions



[Claim1l] An ion generating apparatus conprising a housing that
forns an exterior body, an air inlet through which air is sucked in,
an air outlet through which the sucked-in air is blown out, a bl ower
di sposed between the air inlet and the air outlet and bl owi ng the
air, and an ion generating device that generates ions, the ions
generated by the ion generating device being released to the outside
together with the air bl own out by T het bT ower , wherein the
housi ng i ncludes a positioning portion that is capable of
specifically setting a positional relationship between the air outl et
and an aljwectd towand adt Gudihed enhad,e £mdined., [0@ an® Alike, frohhe

i on generating apparatus according to Caim1l1, wherein the
posi ti ordhyg qadrdy.on i ncl udes a depression that is forned in an upper
part of the housing and that allows a part of the object to be placed
t her eon.[J0A7di m 3] The ion generating apparatus according to
Caiml or 2, wherein the positioning portion includes a recess that
is recessed Radatdoonldysi deewdabh gknelethogsepgasetas floabeocdpabl e
of specifically setting the positional relationship with the object.
- 44 - to the second embodiment has the auxiliary air outlets 6Z in
parts of the housing 2 corresponding to those of the cheek
pad sections of a helmet. As a result, a deodorization
effect can be exerted on the cheek pad sections and temple
sections of insides of the helmet while maintaining the
position of the helmet.
[0088]

Finally, the scope of the present invention is not
limited to the embodiments of the present invention
described above. The technical contents of the embodiments
can be used in combination beyond the frameworks of the
embodiments as long as they do not contradict each other.
Reference Signs List
[C089]

1 ion generating apparatus

2 housing

3 depression (positioning portion)

5 air inlet

6 air outlet

62 auxiliary air outlet

7 recess (positioning portion)



[ C ai m 4] The ion generating apparatus according to Caim 3,
wherein an auxiliary air outlet is formed in the recess. [C aimb5]
The ion generating apparatus according to Caim1l, wherein the
housi ng i ncl udes an installable hook portion for placing an accessory
part of the object thereon. [C aim 6] The ion generating
apparatus according to Caiml1, wherein a heat source for heating the
blown air is disposed dowmnwi nd of theddblower and upwi nd of the ion

generating device. [Claim7] The ion generating apparatus
according to Clain12 wherein the positional relationship is
specificallygs the object is supported by the depression and a

substantlally f at p acenent surface in a situation in which the ion

generating a@gargéggeks HééﬁegoﬁPcéhe substantially flat placement
surface, and wherein the alr 1s blown out through the air outl et

toward the obj egt -fan-which the positional relationship has been
specifically set.
10 ien generating device

11 ion detector
20 helmet {open face)
30 helmet {(full face)

A protrusion (positioning portion)



[ C ai m 8] The ion generating apparatus according to Caim?7,
wherein the object is a helnmet or a hat.

- 43 -

CLATMS
[Ciaim 1]

An ion generating apparatus comprising a housing that
forms an exterior bedy, an air inlet through which air is
sucked in, an air outlet through which the sucked-in air is
blown out, a blower disposed between the air inlet and the
air ocutlet and blowing the air, and an ion generating device
that generates lons, the ions generated by the ion
generating device being released to the outside together
with the air blown out by the blower,

wherein the housing includes a positicning portion that
is capable of specifically setting a positional relationship
between the air outlet and an object toward which the ions
are emitted.

[Claim 2]

The ion generating apparatus according to Claim 1,
wherein the peositiconing portion includes a depression that
is formed in an upper part of the housing and that allows a
part of the okject to be placed thereon.

[Claim 3]

The ion generating apparatus according to Ciaim 1 or 2,
wherein the positioning portion includes a recess that is
recessed inward on a side wall of the housing so as to be
capable of specifically setting the positional relationship

with the object.



- 44 -

[Claim 4]

The ion generating apparatus according to Claim 3,
wherein an auxiliary air outlet is formed in the recess.
[Claim 5]

The ion generating apparatus according to Claim 1,
wherein the housing includes an installable hock portion for
placing an accessory part of the object thereon.

[Claim 6]

The ion generating apparatus according to Claim 1,
wherein a heat source for heating the blown air is disposed
downwind of the blower and upwind of the ion generating
device.

[Claim 7]

The 1lon generating apparatus according te Claim 2,
wherein the positional relationship is specifically set when
the object is supported by the depression and a
substantially flat placement surface in a situation in which
the ion generating apparatus is placed on the substantially
flat placement surface, and

wherein the air is blown out through the air outlet
toward the object for which the positional relationship has
been specifically set.

[Claim 8]
The ion generating apparatus according to Claim 7,

wherein the object is a helmet or a hat.



