- 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 in the air in inhabited spaces
and inhabited 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 often disposed in a room of general
hones. DESCRIPTION

Title of Invention: ION GENERATING APPARATUS

Technical Field

[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.
Background Art
[0C02]

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, varicus odors exist in spaces
where people live. In 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 03" (K30)g,
and a blower releasing H'(H»0), and 0;” (H20), generated by the
ion generating device, into a room. The air conditioner
simultaneously generates and releases H'(H:0), and 0" (Hz0),,

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 |e(H20). and negative ions 02-(H20)n, and a bl ower

rel easing 1-1+(H20). and 02- (H20)n generated by the ion generating
device, into a room The air conditioner sinultaneously generates and
rel eases Fr(H20), and 02-(H20)n, which cause chem cal reactions on
surfaces of airborne bacteria and the like in the room thereby
generating - 2 - hydroxyl radicals €.DH or hydrogen peroxide H202,
which is a reactive substance. Because hydroxyl radicals (.0H and
hydr ogen peroxi de H202 are highly reactive, they can deconpose and

sterilizey@hrdofineRBekLAL &-of) t gk rogdn Rt fﬁ%ﬁdb'ﬁ?%ﬁtwﬁﬁch0994h
PTL 1: Japanes€e Patent No. 3770784 (Japanese Unexam ned Patent
Appl i cat | praditibld GaldsgAnNe.. 2087wk 88)droxyl radicals (-OH) and
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 Application Publication No. 2010-55960)
Summary of Invention
Technical Problem
[0005]
The intended 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 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 or the |ike can be only

negligi bly expected fromthese air corditioners. This is because the
generated ions are dispersed around a room and therefore the nunber
of 1ons that reach curtains and cl othes hung on a hanger or the |ike

is too snull e i , j1d or
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inactivate bacteria. [ Moreover, | as been very
di fficul toddx rerO\@SWRAE BEOr randetdipild ke Ot beraexanpe, whiaf or

a helnet, which are used in direct contact with human skin and a
| ar ge anand wfedsubstidrees adheset twithemmagnOGRZh and a large
amount of substances adhere tc 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 directiocnally teoward an object, such as a hat or a
helmet, for the purpose of effectively removing odors and
sterilizing bacteria and the like adhering to the object.
[C008]

However, the effect of removing bacteria and cdors
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 air 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 1f the object is not properly
held.

[0009]
An object 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 a hat or a hel net cannot be
expected fromthe air conditioner and 4 he ion generating apparatus
described in Patent Literatures 1 and 2, which are used to purify air
in an inhabited roomspace. To realize the effect of renoving odors

and bact el g, A s as o aagbdotbe bato oy g heliplpgver an air

outlet thr ions ar eas suc p05|t|on for

a |l ong t'%‘% iEvh L @e&a@%ngﬁlbnﬁéﬁ?&éﬂ V& Ido e %l%e‘éh h$rnQltiet

properly [ 0009] An Object of the present invention, which
addr essesgt h@@rlm YBndesen ngedpphoyeus isnd A PrRpadeeaB i on
generating - 4 - apparatus that is capable of specifically setting

t he posi tdonatt reladtlivoreiicpibgt heesn @wvwab) edie amdean.air outl et of
the ion generating apparatus and is capable of directionally emtting
i ons t owa$elluthieorpljcedrobdeiut i on to Probl em

[0010]

To achieve the abovementioned object, an ion generating
apparatus acceording to the present invention includes a
housing that forms an exterior body, an air inlet through
which air i1s 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 ions and sends them to the
outside together with the air blown out by the blower,
wherein the housing includes a positioning portion that is
capable of specifically setting a positional 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 positicnal
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

positiening 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 E{omn 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 object toward which the ions are emitted. Wth this structure,
t he i on gwrsEatiany sfpahat beussngapabitetofitspddfvscal pyrsetfitige t he
positional relationship between the air outlet of the ion generating
appar at usCRiRFar-obceplagrd tBetepabl e of directionally emtting ions
toward the object. [0011] Specifically, in the structure

descri bed! e, the positioning portion may include a depression

f d i - 5 - t of the h [ that.it.al

part of the obPES “PEChE-RFatty ThetBon CTPE0RSE deSCriigd 3pcte,
speci fi Caﬂﬂé’zpdﬁt&%‘?}iﬁ&;r E!BEEES drﬁéfri'rpc%o%b%v%_ecégg PRSEt{ oni ng
portion may i‘nclude a retess tﬁat s recessed inward 1n a side wall
of the housddiheD ia%aka BR §apadt 6,011 ety &alkYngessdi 19 (e

positional relationship with the object.
capable of specifically setting the positional 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 object is, for example, a helmet, ions can be
directionally released toward cheek pad sections of the
helmet.

[0014]

Furthermore, in the structure described above, the
housing may include an instazllable hook portion for placing
an accessory part of the cbject 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 zbove, a heat source



[ 0013] In the structure described above, an auxiliary air outlet
may be formed in the recess. Wth this structure, when the object is,
for exanple, a helnet, ions can be directionally released toward
cheek pad sections of the helnmet. [0014] Furthernore, in the
structure descri bed above, the housing may include an install able
hook portion for placing an accessory part of the object thereon.
Wth this structure, when the objecp_gfu_for exanple, a helnet, a
chin strap of the hel net can be placed on the hook portion, and
thereby the air outlet can be prevented from being bl ocked by the
chin strap. Mrreover, the chin strap can be effectively sterilized.
[ 0015] Al %@y legptimg gheubiors descrabdek aboresed Hewnwipdred theo -
for heating the blown air may be di sposed downw nd of the bl ower and
upwi nd ofes cigaRyiati A§ HBGI to0 IFRH ANHING SeViEfur Sith&hdfsf ect
f rizin n rili_zin n I n hi in horter
?ingeOdo stru d%eq %%% effectgo% dgg g%%zfﬁ% a%% %%ergxgging ghs orte

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 cut 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



[ 0016] In the ion generating apparatus having the structure as
descri bed above, the positional relationship may 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 placenment surface, and
the air may be bl own out through the air outlet toward the object for
whi ch the positional relationship has been specifically set. In this
case, the object may be a helnet or -a7hat. Effects of Invention

[ 0017] The ion generating apparatus according to the present
invention is capable of specifically setting the positional

relationgggégégg el @R gir outlet of the ion generating apparatus
and an object and is capable of directionally emtting ions toward

the object. Bripef, Deschiptlindn OfarDiaengall P38 iew of [HH-i0kl Fig. 1

is an external side view of an ion generating apparatus according to

an enbodig@i¥raofinigh@pparatus according to the embodiment of the
present invention.

[Fig. 3] Fig. 3 is a longitudinal sectional view
illustrating the internal structure of the ion generating
apparatus acceording 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 ion 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.

iFig. 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 to 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



- 7 - present invention. [Fig. 2] Fig. 2 is an external top
view of the ion generating apparatus according to the enbodi nent of
the present invention. [Fig. 3] Fig. 3 is a |ongitudina
sectional view illustrating the internal structure of the ion
generating apparatus according to the enbodi nent of the present

i nvention. [Fig. 4] Fig. 4 is an external perspective view of
the ion generating apparatus according to the enbodi nent of the
present invention. [Fig. 5] Fig. go-is a top view of a specific
exanpl e of an ion generating device according to an enbodi nent of the
present invention. [Fig. 6] Fig. 6 illustrates the ion

generating a ratus _according to the enbodi nent of the present
inventioﬂgf?ggﬁi'éfgﬁﬁﬁéOBT a nmode of use. [Fig. 7] Fig. 7
illustrates t .i.on n ti ar or.din e odjnent
of the presenH%FﬁVe%§?o§£§h ggﬁgﬁgi5%&ﬁ§3§g§f%g#e%¥éff%ﬂ%fﬁa g?ﬁﬁig.

6. [#hd-i d@d&ra%ihb'H%%é@é@ﬁ%ti%idé%la&%@e&ﬁt%ﬂ?.a@ParatUS

according to the "enbodi nent the present invention in another

exanpl e of a nmpdg.ofi1ySeig. 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) 1s a secticnal view of a used
state.

[Fig. 13] Fig. 13 illustrates the ion generating
apparatus illustrated in Fig. 12 in a mode of use,.
Description of Embodiments
[001¢e]

(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 of an ion
generating apparatus according to the present emboediment,
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



[Fig. 9] Fig. 9 is an external side view of an ion generating
apparatus according to another enbodi ment of the - 8 - present

i nvention. [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

ot her enbodi nent of the present invention in an exanple of a node of
use. [Fig. 12] Fig. 12 illustrates an ion generating apparatus
according to another enbodinent of thé 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 fon gengtatigy Rpparalus 4 1{gptyiaheds! Bofil gendfaidtst goda of use.
Descripti 0 odi frent s

example 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 (exterior body) of the ion generating
apparatus 1, is substantially wedge-shaped in side view.
That is, 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. DMoreover, 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.



[ 0019] (First Enbodi nent) Herei nafter, an enbodinent (a first
enbodi ment) of the present invention will be described with reference
to the drawings. Fig. 1 is an external side view of an ion generating
apparatus according to the present enbodinent, Fig. 2 is an external
top view of the ion generating apparatus, Fig. 3 is a |ongitudinal

sectional viewillustrating 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 4the i-on generating - 9 -

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 illustrahe hberdos; gener ‘%iéx'i'}%daali?%fla%tf%o%ﬁfﬁﬂﬁt%o e pr e

enbodi ment in respective nodes of use. i¥st, fere

to Fig. linaa p&sigeRera) igaatapparat o i secaldi ng ppgsent
enbodi nent will be desé&%ggg: A héus?na 5 of the io%gﬁ%%gfa%?ng

appar at ussgiecinhi cal Toraw: ting eutl ppeiefohdie hodi iehen Berhody) a9f
the ion generating apparatus 1, is substantially wedge-shaped in side

vi ew. Thatbiect tded hdusiimg Zenemit hngoapsatdteusout | ine paktibel hodyaof
the ion generating apparatus 1, is shaped such that an upper part
t her eof i 31Froferdl o idrEqribedupraed) f r ofihiehe thef chéhdeedtsdrerared to

as the front ?id%kat ward the right side (referred to as the rear
side) in Fg. ~AEC de%?ﬁ&?&noﬁ,amh?%ﬂer Yordhedidtl Bepdsperdhedl ong

the incli orti .can .posiktion a rt of a hel met, wearable by a
per son (aﬁgg§gﬁ% ég% Jgﬁ &%jgg?c?amﬁ?ggm%iégPﬁ%ﬁ%§°§ré'eﬁp?ted), guch
as a fore G4 i i f el.npet . _in,_accordance
Bh the tSRCeSat] O i R BoSEELLRMG od ety senepk Tr BFREL "ol
posi ti on hépheroddian Wealieah the REBLEUSIAN Ad Nohhgefiigeifion of

inclination. Being forned at a position between the“protrusion A and
the protraspometys 4 depsessioncdlis sebst auktaklyoiesta hehinddibe
protrusion A
4, which is one step lower than the protrusion B, is also
formed at a position substantially just behind the
protrusion B, functions and effects of which are similar to
those of the depression 3.
[06021]
As illustrated in Fig. 2, when the ion 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



- 10 - The depression 3, paired with the protrusion A, is included
in a positioning portion (a portion that is capable of specifically
setting the positional relationship between an object and the ion
generating apparatus 1 (in particular, an air outlet 6 described

bel ow)). When the chin section or the forehead section of a hel net,
which will be described belowin detail, is placed on the depression
3, the depression 3 perforns positigntgg so that the positional

rel ati onshi p between the hel met and t Ton generating apparatus 1 is
specifically set. Furthernore, a depression 4, which is one step

| ower than the protrusion B, is also forned at a position

subst ant i lag jtesbebahivaddihecywrod oslitdn aBecehinnet | phanand of flést s of
which are simlar to those of the depression 3. [0021) As

i |1ustrati&a® 9¢7ergting aperrahes i bihfardeileRy AbpeeHtakter i $hesen
from above, the hqusi 2 has a substantially pen onal appear ance,
he oy v I ORS Ty bUGHEARE chds e yeaeabr hCot ERoRR o 1 e
front side of the.ion_generatin par at | ef i_de i Lg.
2), the arierfoeé:urte eEwG?St h‘F%%eg S%#i@ﬁ t hg g%ﬁ%e#— ihc(n%eai%roglls?r'%l 8\/\nghgjﬁt,
is forne r.sj i ener.at,] p t t

right si g:g%iﬂln ?g.rtﬁ%) Pﬂ,&gﬂilﬁ%ﬁs{}szﬁd;dm%n%‘éirgphg;ge?n@ﬁ%€h%pée§( v%gﬁcles
of the housidwhtdihkt Eangaperxrﬁip@&ta&qltam hOWBfe Sddifhddt ihlgd+nd) .
recessed portions are forned so as to be inwardly curved with a
central plmeru¥ieh Rhendothgemesatugigpra@odsatispddt hekebetmieke of
(hereinafter, these portions in the both side walls wll be

col | ecti elmpungbén; edheveds thigasighre Percomaspar tenfer ndidigsingg 2

t hat connects the protrusion Ato the air outlet 6 is shaped |like a
nount ai n WYEnGEUSEARIpAr L1 il Bt TiGRe sheRectPngefhedR E¥dUi-on A and
t he protr@ﬁtgﬂ B is shaped |ike a ridge of a nountain, wherein this
ri dge bec a center and forns the housing 2 in a symetrical shape
to left and ri.ght. The _.rec 7 e e f.or i

t he both si delrgvgl f%éggg%']es?c’r i@e&rﬂagg\%eﬁggggeei?\cl)smaevg)lo hlr?tlgre;rgrgé%ge
bet wveen the fQdy;8Eat BEcLON SEARL ald NG, ARPALALYSe le M 154 UR L EHLONS
of the helnet (such as cheek pad sections) when, for exanple, the

hel met i sdmdeft @hengageguhéhat ey dgi=083uen 13andhei decasseions alfso
serve to specifically set the positional relationship between the ion
gener at i ntheapedmatug stichngs t dleedielpret dnctdomshgwhan o Dontectimpliet, h
parts of the helnet. The housing 2 of the body of the ion generating
appar at usthe hgdnetic hsamadppearargage heitthakhgpgepreagion her edhei s

i nclined gradual I)§ ugward relative to a bottom surface toward, in
parti cul drecaSv&sailr 26801 BELr6S thetRAf Fisatilng S8t nbmtReFL 1 3% Sshape.

T Y1382y LB RILLOMRE for e ShaP S AR SY S LI can
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 1s 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}



- 12 - Next, referring to Fig. 3, the internal structure of the
ion generating apparatus 1 will be described in detail. In Fig. 3,
the air inlet 5 and the air outlet 6 are fornmed on the front side and
the rear side of the housing 2 as described above, wherein a bl ower

8, which includes a fan, a notor, and other conponents, and an air
duct 9 are disposed in an air passage that extends al ong a
substantially straight |line connecting the air inlet 5 to the air
outlet 6. The air duct 9 extends so-agzto connect the blower 8 to the
air outlet 6. An ion generating device 10, which has an ion generator
exposed to the inside of the air duct 9, is disposed in the air duct

9. Also, an i etector 11 for detecti generated ions .is disposed
downwi nd of t%gexl%dane%léFé?? n%o (Jlecejl 'ce(;“’l'l%%eTﬁIe1 PR det B Het ect s

ons_genegpl efbby;de Jan 08nBLALLIG A9y e b0 Al IOkt of Salbiey sl at e

of generated 1ons en | re not detected or the nu

gener at edrj Ofisy | S3,5Ml aitkhenpedys 0dnd hend Qir0eNefiati §UapRPAsARdlS 1
di spl ays or sounds an alarm [0024] A grid 61 for preventing

i nserti onowftlee fidtger sadeokhear ther eégn ohjeedss theorvhBengue sage is
di sposed in the air outlet 6. Also, a nesh 51 for preventing entry of
forei gn obectidhad ddvye, nwhdeeis dilsbosed 4,n whiehainclutles &.fdhe a
mesh 51 is nade froma perforated netal plate, a wire gauze, or the
like. - m@tor]gggsjether components, and an air duct 9 are disposed
in an ailr passage that extends along a substantially
straight line connecting the air inlet 5 to the air outlet 6.
The air duct 9 extends so as to connect the blower 8 to the
air outlet 6. An ion generating device 10, which has an ion
generator exposed to the inside of the air duct 9, is
disposed in the air duct 9. Also, an ion detector 11 for
detecting generated ions is disposed downwind of the ion
generating device 10. The ion detector 11 detects ions
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 1s 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.



As illustrated in Fig. 3, the ion generating device 10 is disposed in
the air duct 9 such that an ion generating surface thereof faces a
flat lower 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
menti oned wall surface of the air duct 9. [0026] 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 thesions are rel eased through the
air outlet 6 together with the air. As illustrated in Fig. 3, the air
sucked in froma |lower part area of the housing 2 of the body of the
i on generﬂhhﬂ% apparatus 1 passes through the air duct 9, which
extends i n‘upwardly inclined direction in accordance with the
shape of the hgusi gerAted Sid §':¢a5ed PRk GUg! Yeromard,d Heough & he
air outlet 6. Simlarly, 1ons can be efficiently rel eased due to the
upwar dl'y idclispedeandnsulst ant i @ldty J IARH tAbkt BAS$38EgIMdhtiGg
obstacles in the air passage. [0027] Mor eover, because the

bl ower 8 suxrficepadedesd ascé9o 4 afimi Hewainr wiadllebfStlaé @&ipahidi en

| ower than and farther forward than substantially the center of the
housi ng Zhe Hen ceteetonf L§rbvidismisachexdagn thendoat genre appiarat us 1
is nearer to the bottomsurface. As a result, the body of the ion
gener at | MpHEEFardt §9 s soshabfustheti Beithg plaredmamel gvad ti#ldi ng
prevention can be effectivel rovided. Also due to the shape of the
housi ng 23"0‘9%&% t?gdtgﬁo@é,r 9\%‘?@@1 s, in particular, a substantially
pentagonah) nount ai n-1i ke shape, the body of the ion generating
apparatus 1 can be stably placed, and thereby problens of overturning

and the |ike %ﬂﬂspeaéﬁéﬁé UobwdO@28kkes in BLO: trRrdldiSiHALES @

specific exanple of the 1on generating device 10 disposed in the air
duct 9, whfller: i5QN t@enebaki fensei e bho dheclivdegeaepobind W vVie 10
generator 12 and a negative ion generator 13, which are independent
from eachamst heirriEdebyywohe ol gerterratiores aliz andsé3 aheouyispdsedir
separate from each other such that the direction of a straight |ine
connect i Mipathd /i amdgéher apos san® e aERd rharygbt she helxirwctdtor® of

airflow created by the bl ower 8. [0029] ) i .
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
obligquely upward through the air cutlet 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



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 hol der holds the ion generators and

t he power supply. The power supply supplies a positive high voltage
and a - 15 - negative high voltage to discharge el ectrodes 14 and 15
of the ion generators 12 and 13, respectively. According to this, the
ion generators 12 and 13 cause coronaldi scharge and generate ions.

[ 0030] In the present enbodi ment, the ion generators of the ion
generating device 10 are needle el ectrode ion generators which

i ncl ude tédenthsadmrgavilgcbrodrs 1dn agehdimtiitat apbaraeadl € is

el ectrodes, and induction electrodes that annularly surround the
needl e eleedradesy thesteddonf ssufhcan BAsnagenaenat ortlss rbmiwiref, the

pl anar el ectrode ion generator fornmed by printing a discharge

el ect r odeloh ggnanadiingt pgasabyer htbS eablse wiletobgdad. phheed uBtthg a

pl anar el ectrode jion generator having a single _discharge el ectrode,
the di rec?YOR- Wit PACYERFHAR GRT PR isEdticdy BrOoNifefow e be

el th i t her .. '

D aner el 5% 1 Qb6 Tort 9RePAl SEeHEO A MOMERE orEeTPodbe That e -
. o rator - aent rodesTTh

or of or bl £ 1O (e “Brod PeRse e e D RaEnd pRBPnkheatatie,

in a diregtion that goaterseehs 188 didatliony hbpai-hkligw againd he

case of the needle eleCtrode ion generators ‘described above, because
t he nunbest£h] WisichaidgedntoBBekeby NEF&slsRts R AeRYusfindOageneiat e

positive and negative ions by using a single discharge el ectrode, a
posi tive hike acaredet iresclivgd.vol t age
[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 ion 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 §.
[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 supplles a positive high wvoltage and a



- 16 - are alternately supplied to the discharge el ectrode. [0031]
The ion generating device 10 used in the present enbodi nent has two
ion generators: the ion generator 12, which emts positive ions
fe(H20). (where mis any integer) into the air, and the ion generator
13, which emits negative ions 02-(H20)n (where n is any integer) into
the air. The generated ions adhere to an object and cause a chem cal
reaction in which OH radicals and/ or hydrogen peroxide H202 is
generated, thereby producing an effect of sterilization and

deodori zation. The higher the concentration of generated positive and

negative jions,. 1he .greater _the effect. Becayse.th ener at ositive
ond negatt VR o1 HaTS 5T PaRer by S e B RGO e Ladhe et and

di sappearing,; £V I.of CoRC radi ner i i.s high
in the viﬂcrlfgﬁliltdj.1 g%ér{eﬁgtt!agﬁ ggn%?%t?%’g esﬁegtetq%&g??fheﬁ%%r%gé%&f attC> ion

sharply deti£asase Wonh geRer-8ast 8912 Nendlitst aReRet BerbRASAt E@Vlge

[ 0032] For this purpose, the generated positive and negative

i ons needhrid geaacdata tianhget obj ect and perform deodori zati on and
sterilization as descri bed above before the positive and negative
ions recoi3fd with each other and di sappear. Therefore, it is
necessary to efficiently rel ease the ions, which are generated by the
i on gener ati ngndéGrceragent preppgiiment, the ion generators of the

ion generating device 10 are needle electrode ion generators
which include the discharge electrodes 14 and 15 that are
needle electreodes, and induction electrodes that annularly
surround the needle electrodes. Instead of such an ion
generator structure, a planar electrode ion generator formed
by printing a discharge electrode on an insulating substrate,
can be alsc 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
parallel to each other or intersect each other. However,
when using a planer electrode ilon generator having
independent electrodes that respectively generate positive
ions 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



- 17 - the air outlet 6 so that the ions can reach the target object.
As 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 substantially linearly toward the air outlet 6,
resulting in the capability of the ion generating apparatus 1 of
efficiently rel easing generated ions through the air outlet 6 while
suppressi ng reconbi nati on of ions, and thus enabling delivery of a

| arge nunber of ions to a target objeéf.-[0033] The air duct 9
of the ion generating apparatus 1 illustrated in Figs. 1 to 3 is
substantially linear and short, so that the size of the entire

appar at usa €8 e rrededed sapglibe tontgeneraitaigeappacatbgel can

rel ease ions through the air outlet 6 while nmaxinmally suppressing
reconmbi naf@@3i Jof generated ions. Therefore, the body of the ion
generating apparatus 1 can be easily carried to and di sposed in any
room MoreovelThet honi oangemeied | ¢ry igspdifatugedlivsabhdecpizrdd in the
vicinity of a target object and can efficiently and directionally
em t i onsCHRREMENThEashteet 1oPhefne B Foet tidear@ dPEp6%RECT nlany

pLace: {15 O SIS 200 BRPRLRLUR, deipes, Bk orer Lurg, ang. can, pe
cope s i FHLN st B T YA B gkt v
ions 02 (H20)n (where n is any integer) into the air. The
generated ions adhere to an object and cause a chemical
reaction in which OH radicals and/or hydrogen peroxide Hy0:
is 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 decodorization
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



directionally released toward a helnet, the target object, so the ion
generating apparatus 1 can be used not only to deodorize and
sterilize but also to dry the helnet. That is, the outer shape of the
ion generating apparatus 1 is configured such that the ion generating
device 10 is disposed in the vicinity of the air outlet 6 so that
positive and negative ions can be generated as near as possible to
the object formng the nost preferable positional relationship

bet ween a hel met, an exanple of a target-object, and the ion
generating apparatus 1 (in particular, the air outlet 6) that can

al ways be achi eved. [0035] Furthernore, the ion generating

apparat us.de aaGOI(ig.! & LReRLESAL AIRPAPRELEAN RE LAy Placed

regardl ess of an object is present. Bes

gener at i NgLARRAr ahys: 1108t £OEd G ed sueh thathd heod QR 8N&NHALG NY
apparatus |I" can reliably maintain the positional relationship’in a
mode of usgpdrtudeadakicarBingnt ObtIeEtipr S RIMYVichBoditlest erthé Z4 NG
bacteria, and drying of the object. [0036] Referring to Fig. 6,
an exanpléudf & hevohudiéngf thsebwwér e idesdrortedndFegteds | | ustrates a
hel met 20, the type that does not cover a face, placed on the ion
gener at i rigpbstanfialdypdiacasly towdrd Hdte the epddedf 6useeslekiitiddam
above can be maintained. The helnet 20 of this type is_a sinple

hel met, wHI®IFaRERdddEM PEc AREetCRI YR Fidde 2RBRABEYS ThePbpen face

el ot 20,4 A ARG, 33188 e BT L hobla NERS P [ gheac
6 while suppressing recombination of ions, and thus enabling
delivery of a large numbexr of ions to a target object.
[0033]

The air duct 9 of the ion generating apparatus 1
illustrated in Figs. 1 to 3 is substantially linear and
short, so that the size of the entire apparatus can be
reduced and the ion generating apparatus 1 can release ions
through the air ocutlet 6 while maximally suppressing
recombination of generated ioms. Therefore, the body of the
ion generating apparatus 1 can be easily carried to and
disposed in any room. Moreover, 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 generating apparatus 1 according



t he 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
sections of the helnmet 20 corresponding to the forehead, the vertex
of the head, the back of the head, the cheeks, and the chin of a
person are respectively denoted by nunerals as follows: a forehead
section 21, a vertex section 22, a back-head section 23, and cheek
pad sections 24. [0037] First, the ion generating apparatus 1 is
di sposed (placed) on a placenent surfage-100 in a place of use. Here,
it is assunmed that the placenent surface 100 is substantially flat.
The forehead section 21 of the open face helnet 20 is placed on the

depressrq&ﬁ%héﬁg é@en% %ﬁbrﬁ mgﬁ{ gngf é%%%%!%ﬂcﬁ tﬁgioggn%@en t he

gener ati ng” appara ace nt sSurface

forehead gsaclifngly %hlé' %Edgé’ﬂeié‘*@l Rié%ﬁ%eorio%aﬁ part of the
hel met 20" engages w'th the depression 3, and the position of the

hel met 2Q4igsededdaiiRedchkabbe PEWAFUSA e MhetCORRRI §a8et b fdeek pad
sections 24 on both sides of the helnet 20 are placed on the

pl acenmentsswHadenl @@neandihjeappaZftus Melomwt 20 usednpott anhed:o
(restrained) while being positioned. Thus, the helnet 20 is supported
by the defradsiioe Fnahdterd ljkzacentnalsar facdriOthanie nathe Toat is,
generat i %Egpparatus 1 is placed on the placenent surface 100, and

t her eby tHEe poiay shapPer efathensel pienaatend REPREERBE 201%nd the ion

generat i paratus 1 (i artrcular the air outl et
specrflca‘?‘?ri/iP chab?t éﬁ%“ﬂﬁﬁ”sﬁbpﬁgﬁgezigohsboth si des

of the he et ZQi%pr&%%p%gglto %he &S Ce%ﬁ??jlnﬂ%% %hsgrg égcated on

both sides o1 1he i on genera apparatu have curved shapes,

s0 that posiidQ NCAIRe 168! 18hL Vol OIgm A% pALL snol; the hel et

are in contact wth the recesses 7. At this tine, the positional

rel ati onstv 4 hatarveen thike chgkaet t@bnamyl dihe ot geseeakbng apparatus 1
(in particular, the air outlet 6) is specifically set, and the hel met

20 i s pl goedi witurad hellrg ipashlpobediean tahitse ey, Ahsexafipietdi® a
recesses
target object, and the ion generating apparatus 1 (in
particular, the air outlet &) 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. Besides, 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



7 are fornmed on both sides of the ion generating apparatus 1,
positioning descri bed above can be reliably perfornmed w thout
obstructing placenent of the helnet 20. The helnet 20 is placed while
mai ntai ning 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

di sposed between both sides of the he get 20. - 21 - [ 0039]

When the helnet 20 is placed on the i0on generating apparatus 1 as
descri bed above, the ion generating apparatus 1 is di sposed between
both sides of the helmet 20 with the air_outlet 6 in the mddle. Wen
the i on fRRALRGTUYT laspatathatithe Beds ffedsen derrsikeat o sian ke

d ti i O | t h. th i tlet, 6t h ith
o B b oo ranet Al GOl RCeGel £ a iy RenEst ey
t dt j i f _t - ti 2 th t tion
22”0t ne STt 28 natlg, SAERR AN SEE PRI T e SR
i nner spage;Rfe the jhelsiBhed0s8n4s agdhet & &Y ehyuWeheLD the el qret 120

At this time, the concentration of each of the positive and negative

ions insiflerede off Rhkh€abBNethéPRec i JthenbehBBE, 20he BoLONBSE
several mllion/cnB, which is 100 to 1000 tines higher than a

concent r athorhddmgt than dheekshi(eved chedks) ndoot @Ry ichARmedit abpeusbng
an ordinary air conditioner conprising an ion generating device.
Thus, a supever ghregicedt thei balineh 2pate fwravhicevadie facenvenbpenal
circunst ances can be created, and thereby odors of sweat and sebum

adher i ng T4 1 tfe STOMEr SRELLOBE ©Retielifeinero 28r ecqEeBRPRSE difi the
oLt g e SRR, PG B PAShT be gnde v p S 20
[0040] cheeks, and the chin of a person are respectively denoted by
numerals as follows: a forehead section 21, a vertex section
22, a back-head section 23, and cheek pad sections 24.

[0037]

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 suxrface 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



- 22 - Additionally, not only is there an effect achieved by the
ions, but also a drying effect can be sinultaneously expected because
noi sture in the inner wall of the helnmet 20 is renoved by the air

bl own by the blower 8. [0041] Here, the open face hel met 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 Fig. 7. In this case, the helnmet 20 is placed such
that the cheek pad sections 24 of thezpelnet 20 correspond to the
recesses 7 on both sides of the ion generating apparatus 1. The
hel met 20 is positioned such that a part of the ion generating

apparat uﬁ'éeg?.m%q:t wen o iy 15%8%3383(1_7&% radlne%gs%ﬂtlﬁ‘ét E@%H?It s:f?é‘leo%dqad

secti ons on bot h'si eén in OSI

rel ati onskip, betueenne bel 18ts20panckd e i ae 9@@&.}5&9 SRR as 1

can be specifically set by using e recesses 7.

state, a diuRnPR tsu@ffakBelbackn headtiseCiddOedd3rhsihg @}Q@éﬁéiﬂué/\ﬁﬂ h
and supported by the placenent surface 100. In this state, the hel net

20 i s pl acedligrean onprhghpl posneéhonsudifdcee: DSi0ngapdsthepsied tihd h

respect to the ion generating apparatus 1. [0043] The helnmet 20 is

suppor t epodiitiiensdi medpningshigpeeifd¢en the helmet 20 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 reliasbly 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) 1s 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 is 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) i1s disposed between both sides

of the helmet 20.



- 23 - positional relationship with the ion generating apparatus 1 in
a state in which the front side of the helnmet 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 emtted toward the part. Then, the ions spread

t hroughout the inner space of the helnet, and the atnosphere in the
hel met (the inner space) becormes a hi gh Ttoncentration ion atnosphere
as in the case illustrated in Fig. 6. Thus, an effect the same as
that of in the case illustrated in Fig. 6 can be expected. [0044]

As descri pea3®bove, when the helnet 20 is placed as illustrated in
Fig. 7, the recesses 7 serve as a positioning portion for positioning
t he hel met 20Whehi thei bedmebbi@cis plleradecassbs Yomrgerdaratecthgso as to
foll ow the shapes of the cheek pad sections 24 of the open face
(type) hedPRArzpissd tiariecRéipedealede 7 dh iva UANESALHRY IWRIT WS
support parts of the che ad sections 24,

Kk 0045 Fig. 8
i || ustratestS CaRPSHe S%f’ﬁ nj BRtHedtiet ity t&’ﬁ’p&f%f“% %Oi‘:é%i}%e"cpq or a
hel met 30,, whi ' 1 f. t 1hat th tiret f
face and T G 1E & #17 FRPat Re rofoinio gpe ST a fetifet 30 i &

for med soaﬁéalf]agufsgm@g'ri%; BY-GPURT 1 ANEL L ALiBfle 85881000 Safig Atk o AXGRI!

for - 2471t t he hel nmet as an openi ng,

through wWigh A-headdascinspibedh dhe 4 00 FRNekaki BggaPRar afish kir
according to the present enbodi nent maintains a p05|?|onal

rel at i onshigwmikiyh thiee bhelaet 8saatl 4 hatditestaiyr apdt bektabghisly nsert ed
into the head insertion opening. Sections of the helnet 30 that
corr espontktengral ttowafrdt hbehéndidadof hichd deekoheadpeesbhomhzh drive

person wears the helnmet 30 illustrated in Fig. 8 are denoted by
nuner al s &% F61tGks segtioneRdatt st ilmlmer 2¥.veFhe s ks edzeda

back- head, secti on 33, cheeh Bad sections 34, and a chjn_section 35.
ions spread througholt the inner space of the helmet 20 andg

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 conventional 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 viruses
and zirborne bacteria can be efficiently sterilized and
inactivated.

[0040]



[ 0046] The chin section 35 of the full face helnmet 30 is placed
on the depression 3, which is paired with the protrusion A of the

i on generating apparatus 1. Wien the chin section 35 of the helnet 30
is placed at a predeterm ned position, i.e., when placed on the
depression 3, nmovenent of the helmet 30 is restrained by the
protrusion A as described above. Moreover, certain parts of the

peri pheral edge of the head insertion_gpening of the helnmet 30 (the
cheek pad sections 34) are brought nf6 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 helnet 30, the helnet 30 does not
interfere wtiddotthoshtléywahds @fly hies hdwesiengn2ef dadt t dwh testarktoy30
can be positioned - 25 - such that the air outlet 6 is |ocated

bet ween bek$ L9nfbs kot @AEchal Aeying. eifedy; amiede Rémphtanseeslvn 35
of the helnmet 30 is placed on the depressjon 3 and a | ower gortion 36

of the batkRHEHRF LEAEUSH BSLPEURP atRdlf PHEHVRdenRAL TR Patret ot
on which the_ion ner ati ng.apparat us i s.placed, the helnmet 30 is
restrai netf® s%e%osvﬁ%g %%eagéﬁegi?%%%l’ﬁ? gﬁaﬂwerrepat ionship with the
ion genergééﬁp]apparatus 1. [0047] When the ion generating
apparatus 1 i's placed as descri bed above and operated, positive and

negative ions ke, reheassent MAalbia 3o QUt bt pPatogaifiar with air
bl own by the blower 8, and the ions collide with ?he vertex section

32 of theréfisddle f thie ibal gehe B8t iddesppentiel aased bANg spreas to

t he back-head section 33 and t hroughout the inner space of the hel net
30 and adieeyr el leverpnattede innFibe AGebwmietaBdn, Alort kixempileag, ithehe way
concentration of each of the positive and negative ions in the inner
space of ihkutielaisd 3@ Féddechds sevdials waiski ohhenBelmgii ¢4P il 100 to
1000 tinmes_higher than the concentration that can be achieved in an

i ndoor erRAFTTHEICH IS heafler bi PRt yS e 1 Aendidt PEnERe CBAHP?Si 4y

the ion g§£¥¥é§ﬂé%% %%VE%% %QCeng§8 on both sides of the ion

generating apparatus 1. The helmet 20 is positioned such
that a part of the icon 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



It was confirmed by experinents that, when positive and negative ions
were emtted toward synthetic sweat odor with a concentration of 2
mllion/cnB for approximately 4 hours, - 26 - the odor intensity was
reduced to about 1/100 that of the case where positive and negative
ions were emtted with a concentration of 5 thousand/cnB for about
four hours. Naturally, in such a case, not only are odors elim nated
but also bacteria and the |ike adhering to the inside of the hel net
30 or that are suspended in the inner23pace of the hel net 30 can be
sterilized and viruses and the |ike can be inactivated. The higher
the ion concentration, the greater the effect. [0049] Not only

i s there an affech %Qia%gggﬁﬂypt‘bﬁtﬂ Y Qn @eﬁ%ﬁétgﬁ%ie%\%{iﬁ&t jcan

be sinul ttaneously achi eved because noisture i"n the In of the

hel met 30id sa rmRednbywhakth thatrisndl owe R the hbowmer £, [0Q50]
As descri bed above, exanples of objects subjected to deodori zati on,

sterili zatdxm,ceancdspaadihketpes f pacaed hy ddee.i oNegener atairtg oZppaeat us
1 include various types of helmets for notorcycles (including nopeds)
and bi cyclresideHoferdre, hehmebbpecbetiweamottHe wvieredxt sethiese;23 tarmhy be

a batting helnmet or the like, where the same effects can be expected

in such ahaeckBdsadesechinat2 ciagesmihehaigsedtastah objee i@ | ong
as the hat can maintain its srape en it is placed. In particul ar,

R
anyt hi ng AT dEY REPSLE5ES| ts THAPP U HFahEEFhSOPRELY o1 Hh Siifeh
bei ng pl%&ﬁﬁn%ﬁ%hkh%%r@qs Then, the ions spread throughout the inner

space of the helmet, and the atmosphere in the helmet (the
inner space) becomes a high concentration icn atmosphere as
in the case illustrated in Fig. 6. Thus, an effect the same
as that of in the case illustrated in Fig. 6 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



- 27 - an inner space can be used as an object. [0051] “When
using a helnet, a hat, or the |like having a shape different from
those of the helnmets 20 and 30 as an object, the outer shape of the
housi ng of the ion generating apparatus 1 is to be fornmed so as to
match the shape of the helnet, hat, or the Iike. [0052] (Second
Enbodi ment) Next, another enbodi nent (a second enbodi ment) of
the present invention wll be described. In the second enbodi nent,
auxiliary air outlets are additionall yaformed in the recesses 7 of
the ion generating apparatus 1 according to the first enbodi nment
descri bed above. Therefore, the structure of an ion generating

apparatus_,1 according.to.t second odi ment. i s_bhasically.the sanme
P hat o7 R rete PR the BERRPL T2 PR dralag 16 PReYida;

embodi m”ﬁhr%@sﬁm@ﬁ%hp%r hEa lUS Pﬁs&'ﬁ%?%%o%gf &@r‘i@rﬁ&’%’aa' s and

description parts wll be omtted. scri bed

above, thg,J86ASELS AcRLEchiALETEE the Ifesdfie hipblbiareat Ohalhaiods Ng
2 of the ion generating apparatus 1 so as to correspond to the

posi ti onspedidihmagheel apadnsktpi ohsh ofhd he helthetuchThaatherk pad

sections are in close contact with the cheeks of a person when the
outlet 6 is inserted into the head insertion opening.
Sections cof 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 denoted 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 on the depression 3, which 1s paired with the
protrusion A, of the ion generating apparatus 1. When the
chin section 35 of the helmet 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



- 28 - helnet is worn by the person, and correspond to the recesses 7
when the helnmet is placed on the ion generating apparatus 1. Wen the
hel net is placed on the ion generating apparatus 1, certain parts of
the helmet stay in contact with the recesses 7. [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 ggnggaLing apparatus 1 according to
t he second enbodinent is provided with the auxiliary air outlets so

t hat ion can be directly enitted toward the cheek pad sections of the

hel net . r pect,s structure s the sane as that of the
first enb%‘b‘f %@Sﬁ]lr ot REf 1357 435 é’et@eephéoéﬂxﬂ‘ii%‘? ywhir

oot ot SRR Ok B PRI 0R 1 1 DECBESEE, il e
outlets 63 f{se FANRCLHd ha HEEE%QsP@E?@&%@ %ﬁrio‘&*%'r‘:@ﬁ?{%ﬁ}%é’“é%f rom

the air duc and 1ons are g e bran passages

These brapgd massages 32cakenf 95ned @iamwﬂ e nge@rngﬁto;uff@cé on
generating device 10. The auxiliary air outlets 62 are forned in

upper pari@oofort Mhirtcensesor gofle havEny efgiaalthy el epgpl edeghanes.
This is for the purpose of preventing parts of the helnmet from - 29
- helmet 30 is restrained so as to have a specific positional
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,

[C048]

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,



comng into contact with the openings of the auxiliary air outlets 62
and conpl etely closing the openings. [0056] The ion generating
apparatus 1 having the structure descri bed above is placed on a

pl acenent surface, and the full face type helnmet 30 is placed as
illustrated in Fig. 11. This placenent is the sane as that
illustrated in Fig. 8 As illustrated in Fig. 11, when the helnet 30
is placed while being positioned, the auxiliary air outlets 62 face
the cheek pad sections 34. Therefore, 2generated ions are rel eased
straightly and directly toward the cheek pad sections 34. [0057]
Subsequently, the ion generating apparatus 1 can directly and

cecti on 39 addh SRERRARY PRL SRRNORLE St S Hal ot et &
30. Therefare, e %583%5§e05ng69985{f§g'ths %%%%'Ehi@&b@nw1ﬁﬁd the

| i ke can be tfurther “increased. Additionally, a drying effect is also

i ncr eased-gherita-an ol bffl eWcEbe348E/ M° tfhe Bbewer f&ur [WOH&. (Third
Enbodi nent) Next, another enbodi nent (a third enbodi nent) of the

present imatantdlony Wil shehdescasdednotUsaraly yareheldortss ehamensbepasut or
protecting a head, and such shapes and the |ike
also bacteria and the like adhering to the inside of the
helmet 30 or that are suspended in the inner space of the
helmet 30 can be sterilized and viruses and the like can be
inactivated. The higher the ion concentration, the greater
the effect.
[0049]

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 1is blown by the blower 8.

[0050]

As described above, examples of objects subjected to
deodorization, sterilization, 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 to 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



- 30 - of the helnets differ in accordance with, for exanple, the
pur poses of use. In the foregoing description, protective hel nets,
used, in particular, for riding a bicycle, a notorcycle, or the |ike,
have been used as exanples of the object. Qher exanples of the

obj ect include helnmets that are used in the workplace such as on
construction sites and the |ike. The outline of the housing 2 of the
ion generating apparatus 1 according e the present enbodiment is
formed such that the ion generating apparatus | can have a specific
positional relationship with any of such helnets once the helnet is

pl aced therean%JOOSQ What is common jn these helnets is that
t hey hav G BreVERti 7f FheBASret from conming of f a

head. The @ﬁgffnce of this chin strap makes it difficult to place the
hel met on on generating apparatus 1. Moreover, a |arge anount of

t dth ' t h
fﬁgaenggdineﬁﬁmkﬁgﬁgggﬁrglhg %gﬁegﬂs ;§aa e }|§%%%; fﬁgﬁghéﬂﬁyé e

adhering @oofsraft swea rabdet Be Jchgeheﬁﬁ&@%orawdngbyastﬁﬁ Shidit ure
of the third enbodinment referred to in Fig. 12 will be described in

det ai | . Thiee diftferr enceebetfwens hbﬁsimgnﬂfaﬁhodmmeqbnaﬁdtih@ first and
second enbodi nents is the presence of a part related to a chin strap
(an exanpippafatastdsser yopaet Sophednsobyedtd mawvdr éhe shepetdrthEart s
remai n the same. Therefore,

helmet, hat, or the like.

[0052]

{Second Embodiment)

Next, ancther 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 accoxrding 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



- 31 - the sane parts will be denoted by the sane nunerals and
description of such parts wll be omtted. [0060] In Fig. 12,
the housing, which forns the outline of the 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 fornmed above the air
duct 9 and the air outlet 6, and the hook portion 17 is disposed in
that air space. That is, the space is gogned bet ween 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

di sposed in the air space so as to be slidable back and forth in the
di rect i onn®¥RE rifs KRITTHY RHEKPEBEFEN oY GarieRnensblty shpporcesssy a
bearing portion 19 at an end of the slide portion 18. Notches 18a and
18b for pbst§iori StolfellBRcd &F dediofliAhgesrat ipgr ePBATARIS hat

aces Lhe Doyl ;2 ABROLIUELON 28 15, LT op (e fousing 2 o as

to face the notenssasy Y4 engages

ith th fi I h ' j 8.1
foos2] | SRR Hock e bl Bn 17 T Do Ta Tana X 2Rt ROLFFEy

t her eon ag;ilesatd hed akewe;; . an end of the hook portion 17 opposite to
the end at which the bearing portion 19 is

[0054]

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. In
other respects, the structure is the same as that of the
first embodiment.

[0G55]

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
pesitions 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



- 32 - located fornms an L-shape that is bent upward. [0063]

Thus, when the hook portion 17 is not used, the hook portion 17 is
pushed in and thereby the slide portion 18 slides leftward (forward)
as illustrated in part (a) of Fig. 12 and retracts into the air
space. At this tinme, the notch 18b of the slide portion 18 engages
with the protrusion 2a on the housing 2 and becones | ocked in place
whi | e 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 helnmet on the ion
generating apparatus 1, the hook portion 17 is set up so that a chin

t . ; J s . chj J

From oborF LK ha Ao SFsaerent Cor PR T e oFoshe bR EREy LT
hook portd.am k% is> REll edmpiebbyar .oy the $hahgnbblustrated in
part (a) of Fig. 12. At this tine, the notch 18b beConmes di sengaged

fromthe pyaggjusi on 2a of the slide portion 18. Then, the protrusion

2a engages with the notch 18a of the slide portion 18 and fixed at a

cor respondi ng Thesibnogenansit g sarsieatag uiss Imakniag nelde Sihmissturee hook

portion 17 rotates around the bearing portion 19 and is retained in a
state il ldsaqwited abopar £s(blaokdFPy.a placement surface, and the

full face type helmet 30 is placed as illustrated in Fig. 11.
This placement is the same as that 1llustrated in Fig. 8.

As illustrated in Fig. 11, when the helmet 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
saections 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
deocdorization, sterilization, and the 1like can be further
increased. Additicnally, a drying effect is also increased
due to an airflew 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



- 33 - 12. However, although the hook portion 17 is rotatable, the

rotation is structurally restrained at the position illustrated in
part (b) of Fig. 12. This is easily achieved by using well-known
structures and neans. [0066] As descri bed above, the hook

portion 17 is retractably disposed in the housing 2. By pulling out
t he hook portion 17 and setting the hook portion 17 in a usable state
illustrated in part (b) of Fig. 12, the helnet 20 can be placed while
a chin strap 37 is hung on the hook-péPtiton 17 as illustrated in Fig.
13. Al'though a full face helnet illustrated in Fig. B is used as an
exanple of a helnet herein, the sane applies to other helnets. [0067]

Wien the helymd m0nkas l@@%&real agedcasrdddastiiatgd folt Bkampls, €he ion
generating apparatus 1 is operated, and ions are released into the

i nner spagerpdsddehelseet as tescfdhrbiapovescedpt bah, aptbiHrtive
concentration ion atnosphere can be created. At this tinme, free
novenent ldlndiss,chisedst dappdrtisutest ridned,diand at hécetbee &he air
outlet 6 is not blocked and airflow is not obstructed. Moreover, the
chin strapBrewlstect ithedlakd, deavorbe uged @lSe@g{émpil@ﬁsoﬁnah%\
drying effect can _al so be expected. Thus, effects sane as th

descri becPifGre PEPEF SHAMRERDRE diSoPBHSAEts 1ngAvEe %m%%ot%tt h
t he present enb(Pl

re use Q%e woriplacéosuc as on construction sites and
the like. The outline of the housing 2 of the ion
generating apparatus 1 according to the present embodiment
is formed such that the ilon generating apparatus 1 can have
a specific positional relationship with any of such helmets
once the helmet is placed thereon.

[0G59]

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 amount 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 accesscry parts of an

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



As necessary, the present enbodi nent nmay be provided with the
auxiliary air outlets 62 as described in the second enbodi nent.

[0069] (O her Exanples of Use of |on Generating Apparatus) Exanples
of the use of the ion generating apparatus 1 for sterilizing and
deodori zi ng an object have been described. In particular, in the
exanpl es descri bed above, the object is a hat or a helnet, which does
not |ose its shape when being placed and that has an i nner space.

[ 0070] However, in addition to-sBth-nodes of use, the ion
generating apparatus 1 can be used in other nodes of use as well. The
i on generating apparatus 1 described above allows an object to be

bl aced t haleWihide vBi,342] BENGeRoSBE W I Wikl ABAL-E b alignshi p

with the object, however, the ion generdting apparatus 1 can be stil

used i ndepeswleigdnon [@0Bhkh parténwille poOHEeReEati ng apparatus 1,
the air duct 9 between the blower 8 and the air outlet 6 is short and

has a subgt@stlially |inear shape. Therefore, the ion generating
apparatus 1 can be nade conpact and portable. For the sane reason,
gener at ed i ongnc&nghbel?el tlagctbuginche wiilcde foomsi phehdwthl irte i theuct
9 is inclined wwth no obstruction to the
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 is, the space is formed between 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 airflow. The hook portion 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 porticn 18 that faces the housing 2. A protrusion
2a is 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



- 35 - airflowin the air duct 9, so that the ions can be efficiently
rel eased to the outside space. Mdrreover, in the ion generating
apparatus 1, the air passage that connects the air inlet 5 and the
air outlet 6 is substantially linear, and the air duct 9 and the |ike
are arranged in an upwardly inclined direction toward the air outl et
6. As a result, the ion generating apparatus | can emt generated
ions in the upwardly inclined direction, so that the ions can be
directionally rel eased toward a targegoobject. [0072] For
personal use, a user places the ion generating apparatus 1 on a flat
surface of a tabl e or the Iike when he returns honme or on anot her

occasi on. %ﬁ user at t?% @05|b30 the air outlet 6 can be
directed %%ﬁﬁﬁ' t énﬁeﬁﬂ régaB? R° Uk MBYPRG t he face. Then,

t he user hes t he ion generating apparatus | on. Thus, ions are
rel eased omard the user's face, head, and hair, and thereby sweat
and odors Canz@%sef&héheﬂﬁéyhé 1oﬁ$1ﬁo§bth¥€ A8ey Negad iy ons

are gener at ed, IOI’]S are clustered with a arge nunber Of wat er

mol ecul espoﬁ@ldrhent'f MR pldhed N ghd echeslty the lsikaecpbrbeoexpect ed
wi th those water nolecules. [0073] The ion generating appar at us

| can diretidendldfitwamidt (fonsatkdl cam ilkkbrstraredt in phetefay eof thigyd on
generating apparatus 1 can also be used for gargling when the user
12 and retracts inte the air space. At this time, the notch
18b of the slide portion 18 engages with the protrusion Za
on the housing 2 and becomes locked 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 peortion 17 to prevent the chin strap from
obstructing the placement of the helmet.

[0065]

Next, the hook portion 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 2a 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.



- 36 - returns honme. Such a node of use is effective in preventing

t he common cold and the |like, as viruses, bacteria, and the |ike are
sterilized and inactivated. [0074] It is effective to provide
the ion generating apparatus 1 according to the present enbodi nent
with a heat source (that heats blown air) in order to shorten the
time required for the ion generating apparatus 1 to achieve the

ef fect of deodorizing and sterilizing of a helnmet. Fig. 12
illustrates this exanple. In this casg3 +he heat source is a heater
81 having, for exanple, a coil-like shape and di sposed directly
behi nd the bl ower 8. The heater 81 is di sposed upwi nd of the ion

generati deﬁb%gvég antﬁﬁqgﬁN 1 %%o&h oL OURT 18 igléégéfﬁﬂﬁgdgﬁheg'

Wth the heater fthe e rean ng water in sweat an

l'ike can a&ecaﬂcarﬁ%e@t%t:hubgmyaﬂéisﬁmr%mé@ kzat bepieféect can also
be increased. Al so, the nunber of generated ions and the like is not

si gni fi cartlystafdieet éd byrthebhesat erifl,12andThbe ionsaLiay kehiekeased
through the air outlet 6. An experinment was carried out in which

posi ti ve ndigiggatiedd -ikongnwet eueniteedruhdeantshe condition of 2
mllion/cnB toward a piece of cloth having synthetic odors adhering
thereto. M&flding to the results of the experinent, the deodori zing
ef fect achi eved when ion em ssion was performed for about 1.5 hours

by using an i 8 SEﬁEFé]P?ﬁga%fb‘b‘%rr dthes h88|]f’pPP§Fh©na171e’a? dretrgstablyy

b h wh
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not conpriﬁegﬁalygygng the hook portion 17 in a usable state

illustrated in part (b) of Fig. 12, the helmet 20 can be
placed while a chin strap 37 1s hung on the hook portion 17
as illustrated in Fig. 13. Although a full face helmet
illustrated in Fig. 8 is used as an example of a helmet
herein, the same applies to other helmets.
[0067)

When the helmet 30 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 outlet 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 also be expected. Thus, effects
same as those described in the first and second embodiments

can be achieved with the present embodiment.



[0075] (Ot hers) As descri bed above, the ion generating apparatus
1 according to the enbodi nents of the present invention includes a
housing 2, which forns an exterior body; 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 ion generating device
10, which generates ions, wherein the ions generated by the ion
generating device 10 are rel eased to Bhe-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

rel ati onspggsdiet ween the air outlet 6 and an object toward which the
ions are emtted (the target of ion em ssion). [0076] To be
specific, thepaposetesBang, Pehd iredait wiBsdamdrpresgi v PBrowkieeh is
formed in an upper part of the housing 2 and which allows a part of

t he obj ectitlo the pluxdddatrieréonouibets |Gl tasatdedcirnbEdgsn Bhanske@&nd
when an object is supported by the depression 3 and the pl acenent
surface 19@odimg@t. in a situation in which the ion generating
apparatus_ 1 is placed on the substantially flat placenent surface
100, the b%%ﬁ%honal rel ati onship between the object and the air

I 6 | jficall he obj ' iti d. i hi .
A'sor tnel PRI 6= STCHRPI i B0 (o s "PBARFB b obj oct

{ 857‘9? ch thegpaghiLonal £RL alionshidasnPEeRSREEHET SR YaSRE 1

for sterilizing and decdorizing an object have been
described. 1In particular, in the examples described above,
the object is a hat or a helmet, which does 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 9
between the blower € 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



The positioning portion includes recesses 7, which are recessed
I nward on side walls of the housing 2 so as to be capabl e of
specifically setting a positional relationship with the object. Thus,

positioning of an object having a shape as illustrated in Fig. 6 or 8
can be nore reliably perforned, as well as positioning of an object
having a shape illustrated in Fig. 7 can be performed. [0078) As

a result, the ion generating apparatuggl can specifically set the
positional relationship between the air outlet 6 and the object and
can directionally rel ease generated ions toward the object. [0079]

The ion generat|H21a paratus 1 has such a shape that the orientation
(posi ti oot . 2% 8RS s® ans%xtzh?ﬁq é?h@f 18RASoBFBCPS when t he
aced, .can set, so that ions are

hel fi
d.ergﬁ.'oﬁ%%vlre&telafséﬁ SA3BATEO LEfs s 35t ISR i pe
hel met "t o, whi gl gdors and the | ike ar.rhee MY Jokely £0,20081 S 080]

the air inlet 5 and the air outlet 6 is substantially linear,
and the air duct 9 and the like are arranged in an upwardly
inclined direction toward the air outlet 6. As a result,

the ion generating apparatus 1 can emit generated ions in

the upwardly inclined direction, so that the ions can bel
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 peosition, 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
numbexr 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



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
effect of renoving adhering odors can be increased. [0081] The
ion generating apparatus 1 is configured to be capabl e of positioning
an object, such as a helnet or a hat,zgn.the vicinity of the ion
generator so that ions can be efficiently emtted toward the object
and to be capable of mmintaining the positional relationship. [0082]

That is t ,_ the h ing, which f th tli f
the. i on GEHOrHY M5 opas SO FO4% Oy VLA RFFRC & Bost | oA AgeLPe
portion V%I'Eﬁ]h c"‘%{m%% tc%ﬁdoghg%h&ai‘i}g& & ginedal B predel ermged,.

e y be provided 'y "one p g

posi tion. ousi ng - nma _ W thon “posttionin
portion, dflv_‘fyl?é@é:eb%tlé&‘i‘i&%g Whihi 2. Pl Walddy of positioning portions
so that difterent types of objects can be positioned. [0083] - 40 -

Exanpl es pfpan object include those that are wearable by a person,
that do not |ose its shape when being placed, and that have an inner
space. Such antohgpeeffestivortexanpliele ahkatipnaghed netinoragdaeattlse.
By releasing ions into the inner space of the object, the ion
concent r at iarcdndimge tonfibe spasent andndinemtteadsd eohapboseurge

i nconpar ably higher |level than the ion concentration in a room when

an i on geléiatt iNgptapparnudirs HR3eRrdr thte Shesrer the time required

for the lon generating apparatus 1 to achieve the effect of
deodprizing and sterilizing of a helmet. PFig. 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 9. 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



[ 0084]

By appropriately determi ning the shape of the housing,

which forns the outline of the ion generating apparatus 1, with
consideration of the type of the helnet, which is an object,

deodori zing effect can al so be achieved when a hel net of any type is

used as the object. [0085] Moreover, in the ion generating
apparatus 1, the ion detector 11 is disposed downw nd of an
attachnment surface of the ion generating device 10. As a result,
generated ions can be nonitored and-i 8ds—can be reliably enitted.

[ 0086]

Next, the ion generating apparatus 1 can al so be used,

for ordinary uses of an ion generating apparatus, i.e., renoving
ai rbor ne dasddrA ANY Wgudsasehd BolOR dleredaRdehheohi &1 Hyidisi ng
generated ions, fromone hand, and, depending on circunstances, for
di recti onadd \pearfidineny fioand heudd by tuwiargl zan iol egehegsathngs a hat,

hel met

or the like, fromthe other.
apparatus that did not comprise a heater.

[0075]
{Cthers)

As described above, the ion generating apparatus 1
according to the embodiments of the present invention
includes a housing 2, which forms an exterior body; 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 iocon 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 relationship between the
air outlet 6 and an object toward which the ions are emitted
(the target of ion emissicn).

[(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

a



[ 0087] Additionally, the ion generating apparatus 1 according to

t he 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
hel met. As a result, a deodorization effect can be exerted on the
cheek pad sections and tenple sections of insides of the helnet while
mai ntai ning the position of the helnet. [0088] Finally, the
scope of the present invention is not limted to the enbodi nents of

t he present invention described above3gThe technical contents of the
enbodi ments can be used in conbi nati on beyond the frameworks of the
enbodi mrents as long as they do not contradict each other. Reference

S ans Li sty LOGAT..1100 19°0RE 241 D PRS2 1AGUSpBE: Je dep epsl on

(p05|t|on|ng port
placed on the substantially flat placement surface 100, the

positional relationship between the object and the air
outlet 6 is specifically set {the object is positioned in
this way). Also, the air outlet 6 is configured to blow 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, positioning of an object 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 directicnally release
generated ions toward the object.

[C0O79]

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



5 air inlet 6 air outlet 62 auxiliary air outlet 7 recess
(positioning portion) - 42 - 8 blower 81 heater (heat source) 9 air
duct

- 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 directicnally 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 is to say, the housing, which forms the outline
(appearance} of the ion 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]



10 ion generating device 11 ion detector 20 hel net (open face) 30

hel met (full face) A protrusion (positioning portion) - 43 - CLAIMS
[ aim1l] An ion generating apparatus conprising 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, the ions
generated by the ion generating devicé0Obeing rel eased to the outside
together with the air blown out by the bl ower, i n an upper part
of the housing, a depression being provided on which a chin section

of a full faceigliet bg 1R HSj@Chblude those that are wearable
by a person, that do not lose its shape when being placed,
and that have an inner space. Such an object 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, deocdorizing effect can alsc be achieved when a
helmet of any type is used as the object.
f0085)

Morecover, in the ion generating apparatus 1, the ion
detector 1l 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 cilrcumstances, for directionally emitting ions



on each of both sides of the housing, a recess being forned such
that, when the chin section of the helnmet is placed on the depression
and a |l ower portion of a back-head section of said helnet is placed
on a placenent surface on which said housing is placed, the recesses
are di sposed between cheek pad sections of said helnmet on both |eft
and right sides thereof, and parts of said helnet are in contact with
the recesses, and the ion gegegftlng appar atus being an ion
generating apparatus for a helnmet used in a state where positioning
of the helnet is achieved by the chin section being placed on the
depression and the | ower portion of the back-head section bein

pl aced oradedpleaceRBREtsarERACRS sudthat hedd@etheek PRl e Ton
the both left and right sides sandwi ch the recesses therebetween, so
t hat theﬁﬂﬁw9§nﬁF'the hel met are in contact with said recesses,
wherein t@ﬁﬁﬁgh the air outlet, the air containing the ions is bl own
out towar i nside of the thus positioned helnet. [d aim 2]

An i on generat] u i SJ A0US] f.or, -
exterior bodyéhggtg§$§$ bf“?ﬂ?%ﬁ%%%&%F%ﬁgggr5#%?%%53&3 i%?éﬁﬁ§l§?r
outlet through wakehdt BRLSHEKES: I Kb Rithd %uhkliqm@r?uairao@&w@ 62 in

di sposed between the air inlet and the air outlet and bl ow ng the
air, and @irtisonfgener abuBgngder i €ertdgiorgEnRer @beshboBsef titee sk
generated by the ion generating device being released to the outside
t oget her pad fseictigcaisr offl ewnebuet by Ashe bkewkt,; a deoddm zatigpper part
of the housing, a depression being provided on which a forehead

secti on FLigstogen Pacexpela@ton sthe Hregh aeedsections ppnddedpie bot h
si des of the housing, a,recess being fornmed such that, when the

f or ehead SREHHOHF 6f thEIABP R TR gl d‘g"lﬁﬁemaé‘ﬁ?%%%’r% i)
corners of cheek %%dtagc%ifns of said helnet are placed on a
placenenﬁxgﬂr 2C%e °6n i 8RR o housing is placed, the recesses - 44

[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
[0088]

1 ion generating apparatus

2 housing

3 depression (positioning portion)

5 air inlet

6 alr outlet

62 auxiliary air outlet

7 recess (positioning portion)



are di sposed between the cheek pad sections of said hel nmet on both

| eft and right sides thereof, and parts of said helnet are in contact
with the recesses, and the ion generating apparatus being an
i on generating apparatus for a helnmet used in a state where
positioning of the helmet is achieved by the forehead section being
pl aced on the depression and the coners of the cheek pad sections
bei ng pl aced on the placenent surface such that the cheek pad
sections on the both left and right “sfdes sandw ch the recesses

t her ebet ween, so that the parts of the helnet are in contact with
sai d recesses, wherein through the air outlet, the air
containing the ipnswés bl own out toward an inside of the thus
positioned helnet. [C aim 3] The ion generating apparatus
according to Glaiedter Hheatheveirgedn auxiliary air outlet is forned
on a side wall of the recess. [C aim4] The ion generating
appar at us accér dihy dwrctany one of Clainms 1 to 3, wherein in the
housi ng, a hook portion used to hang a chin strap of the hel net
thereon is retiPactebl §LHANASd ISFEFSI m 5] The ion generating
apparatus accqrding to any one of Clains 1 to 4, wherein a heat
source for hegginbg%légﬁ?%%qr i s di sposed downwi nd of the blower and

upw nd of thezbonh&ﬁ%ggeggﬂg% q%%gge.
30 helmet (full face)

A protrusion (positioning portion)
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CLAIMS

[Claim 1]

An ion generating apparatus comprising a housing that forms an exterior body, an air
intet 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 outlet and blowing 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 blown out by the blower,

in an upper part of the housing, a depression being provided on which a chin section
of a full face helmet is to be placed,

on each of both sides of the housing, a recess being formed such that, when the chin
section of the helmet is placed on the depression and a lower portion of a back-head section of
said helmet 1s placed on a placement surface on which said housing is placed, the recesses are
disposed between cheek pad sections of said helmet on both left and right sides thereof, and
parts of said helmet are in contact with the recesses, and

the jon generating apparatus being an ion generating apparatus for a helmet used in a
state where positioning of the helmet is achieved by the chin section being placed on the
depression and the Iower portion of the back-head section being placed on the placement
surface such that the cheek pad sections on the both left and right sides sandwich the recesses
therebetween, so that the parts of the helmet are in contact with said recesses,

wherein through the air outlet, the air containing the ions is blown out toward an
inside of the thus positioned helmet.

[Claim 2]

An ion generating apparatus comprising 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 air inlet and the air outlet and blowing 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 blown out by the blower,

in an upper part of the housing, a depression being provided on which a forehead
section of an open face helmet is to be placed,

on each of both sides of the housing, a recess being formed such that, when the
forehead section of the helmet is placed on the depression and comers of cheek pad sections

of said helmet are placed on a placement surface on which said housing is placed, the recesses
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are disposed between the cheek pad sections of said helmet on both left and right sides thereof,
and parts of said helmet are in contact with the recesses, and

the ion generating apparatus being an ion generating apparatus for a helmet used in a
state where positioning of the helmet is achieved by the forehead section being placed on the
depression and the corers of the cheek pad sections being placed on the placement surface
such that the cheek pad sections on the both left and right sides sandwich the recesses
therebetween, so that the parts of the helmet are in contact with said recesses,

wherein through the air outlet, the air containing the ions is blown out toward an
inside of the thus positioned helmet.

[Claim 3]

The ion generating apparatus according to Claim 1 or 2, wherein an auxiliary air outlet
1s formed on a side wall of the recess.
[Claim 4]

The ion generating apparatus according to any one of Claims 1 to 3, wherein in the
housing, a hook portion used to hang a chin strap of the helmet thereon is retractably provided.
[Claim 5]

The ion generating apparatus according to any one of Claims 1 to 4, wherein a heat
source for heating blown air is disposed downwind of the blower and upwind of the ion

generating device.



