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TITLE OF THE | NVENTI Q) - Dryer for Deodorization. and
.i*f

Sterifization « % -~ BACKGROUND OF THE | NVENTI ON"

Field of, the Invention '5 The present invention relates to a
deodori zi ng and sterili’zing dryer that discharges deodorizing and
sterilizing air that contains chlorine dioxide gas.

Description of the Related Art - Goaventionally, there are no easy
met hogls that ensure 10 the performance of deodorization, sterilization,
and nol d prevention for a variety of products and | ocati ons: shoes;
sportgwear and equi pnent, such as gﬁ&%ﬁcéﬁ Oﬁcw kendo and boxi ng
gl oves®™ wi gs; stuwffed,toys; shoe oxes; TocCkers; 1ndoor sanitary

toilets; and 15 refriger &iffer for Deodorizatisy HHY SteydLifEidn/pes of

deodorants, deodori zi ng agents, adsorbents, etc., have been
convéntfonal ly used in shoe BASKGCROUNDOOF! THE MENVENTAONOdOrs. These,
however , have not been effective enough, and they especially do not 20

ensure the easy performance of deoddelda¢of othe Inventienrilization and nold
preventi on. Further, hand dryers (air towels), which are w dely
used in building | avat GheeBrBFeRhdaveREior crriatesonel 8 \decdorigingonny dry
e " "l e T s charsomdodsm i e 11
sterilizing air that contains chlorine dioxide gas.
Description of the Related Art
Cohventionally, there are no easy methods that ensure
It the performance of deodorizétion, sterilization, and mold
prevention for a variety of products and locations:
shoes; sportswear and equipment, such as protective wear
for kendo and boxing gloves; wigs; stuffed toys; shoe
- boxes; lockers; indoor sanitary toilets; and
15 refrigeraﬁors.

For example, various types of deodorants, deodorizing
agents, adsorbents, etc., have been conventionally used in
shoe insoles ﬁo eliminate bad odors. These, however, have
not been effective enough, and they especially do not

W ensure the easy performance of deodorization,
sterilization and mold prevention. |

Further, hand dryers (air towels), which are widely
used in building lavatories or the like, conventionally
can only dry wet hands and cannot sterilize them.

25 SUMMARY OF THE INVENTION .

' A ce 3
To overcome the above described shortcomings, it is

an-object of the present invention to provide a dryer that



‘an obj ect of the present invention to provide a dryer that _
‘Substitute sheet - 18 February 1997 : - : . o _ Lo
-2-  ensures deodorization, sterilization, and mold preventiiihes Has Been Replaced -
vari ety of goods, such as sportswear and equi prent, and mﬁgsi l ut ;
anot her object of the present invention to provide a dryer ( I

can simul taneously perform deodorizationsand sterilization while drying wet
hands > According to the present invention, a deodorizing and

sterilizing dryer include n Qutlet and, internally, heater and a fan
wherehy air that PESWER éjcsf"a?rt"ﬁéti'%‘&t él*'er'-'élﬁﬁ‘fc‘éﬁralaﬁagm ﬁéa‘i’?e‘é‘?’?@ﬁﬂ

h, “whi ch |i : d_th | . |
Cor ami o body 1 hat P05 ¥ naeaH o8 G foah 8 R E ATa Seld T

body that is inprggaaygegsswi th an al kaline chlorine dioxide solution, both
of said ceram c bodi es being provided along the air streampath, so as to
supply warm air that cpntia anothesrébfect 0fi ke Giesent invedtiohats! e
organic acid is preferable as the acid for an acid solution; and, taking
virul ence, odor’s, peoeide tdryercfaht  tawed Jushabfcarn tsimuliandouslyspeci al |y
preferable. An acid solution wherein the pH is_adjusted b{ al kaline is
desirabl e; for exBRPEeIm feqdorization) ansl strshlinabiqne whitleodprieg et or
nore preferably, either pHerr] or pH4. In the present invention, a
first ceramc bodgap Stmersed in an acid solution to obtain a ceram c body

that is inpregnated “‘Aﬁbéf%}ﬂ?ﬁkg éﬂ%lgﬂéyént inventfgﬁ,ogiHgogggféfﬁbiéhd

normal | y produced by an aci at - 3-
acts on sodi um chls@eirg) 8£ikly Aryes! CheTlded @hi Sudfdtd-and, iRtBeRallp, il orine
di oxide that is thus obtained is very expl osi ve and dangerous, it nust
be handl ed ver¥ heaterednd |la/.fanSwherebyl ldiethae, i< Heatedebgi ohédregioar t hat
has been stabilized in alkaline water and that is thereafter Kkept.

in the stabilizedist fpeced Rlnngn ageablr ioam hatiyasvhiich liescbetiveen the

referred to as "stabilized, chl orine dioxide"). . .
heater and the outlet, and contacts a ceramic body that is

impregnated with an acid solution and a ceramic body that
is impregnated with an alkaline chlorine dioxide.solution,
15 both of which ceramic bodies being provided along the air
stream path, so as to supply warm air that contains
chlorine dioxide gas.
A volatile organic acid is preferable as the acid for
an acid solution; and, taking virulence, odors, etc., into
# account, the use of citric acid is especially preferable.
An acid solution wherein the pH is adjusted by alkaline is
desirable; for example, a citric acid solution of pH2 to
pH 5, or, more preferably, either pH3 or pH4.
In the present invention, a ceramic body is immersed
% in an acid solution to obtain a ceramic body that is
impregnated with the acid solution.

Chlorine dioxide is normally produced by an acid that



Accordlng to this invention, a ceranic. body is 10 inmmrersed in the o
stabi li zed chlorine dioxide solution to -  ‘obtain a ceramc body that is

i npregnated with the stabilized chlorine diaxide sol ution. The
pH of the al kaline stabilized chlorine dioxide solution of the present
invention is preferably pH 8 to pH 15 10. If the pHis |lower than 8 or

hi gher than 10, the | i beration of chjarine dioxide gas tends to be
difficult and the amount of chlorine dioxide gas that is contained

o o akal ne anPEER gn ' Sl $08838 csd or cargiili A BHiEOARATO 0N Ot

t he content \ I Losd 0%Ld efgradly 1000
ppmto 2500 ppm %%e %hﬁ(&)% ?énrggb(flg?l gg t @%}%tuégdﬁggémﬂﬁrﬁﬁ f(§rgyer of

this invention caaxPEoﬁ;e«péamﬂdunt;brea@pen must be haddbederedy Cc bodies
that are respectively inpregnated 25 wth an acid solution and a
stabilized chl ori eardfoklye solution are positioned between the outl et
of the dryer and the heater, with the acid-solution inpregnated one

- 4- | ocat ed on t heThergforss @élﬁﬁén@rd&Qﬂkﬂﬁ gRgcthath| hag heen

di oxi de-sol ution i pat ed, on cated on the o tlet
Wien a stream of ﬁgggéglé? glPS wRLRT @ndnh ét 18 %ﬁﬁ?ﬁ%%qﬁrtbept

70[err]0) froma gﬁf‘fgﬁéoééag{i TIERE so%etnh%teveaoped A G REOUTN

t he absorbent cer
hereafter referred to as "stabilized chlorine dioxide® ).

According to this invention, a ceramic body is
I8 immersed in the stabilized chlorine dioxide solution to
-obtain a ceramic body that is impregnated with the
stabilized chlorine dioxide solution.
The pH of the alkaline stabilized chlorine dioxide
solution of the present invention is preferably pH 8 to pH
15 10. 1If the pH is lower than 8 or higher than 10, the
liberation of chlorine dioxide gas tends to be difficult
and the amount of chlorine dioxide gas that is contained
in the air stream tends to be decreased.
The impregnating content of an alkaline chlorine
U dioxide solution is 500 ppm to 3000 ppm when the content
is calculated for chlorine dioxide, gnd is preferably 1000
ppm to 2500 ppm. The chlorine dioxide that is used by the
dryer of this invention can be replaced with ozone.
"The cergmic bodies that are respectively impregnated
5 with an acid solution and a stabilized chlorine dioxide
solution are positioned between the outlet of the dryer

and the heater, with the acid-solution impregnated one



Iiberation of chlorine dioxide gas is accelerated and the gas content

of the warmair increases. - By directing this streamof warmair. at-
a target, 10 such as at the i nsi de of a shoe, the insole, or at gloves,
deodori zatjon, sterilization, and nold prevention can be easily

per f or med. The ceranic bodi es used in the present invention

absorb an al kaline chlorine di oxide soldtfjen well, and 15 when heated air
that i driven by a fan contacts and passes through the ceram c bodi es,
chl ori ne di oxi de S enerated and is m xed w t he rm.air

An al kaline cera dnBPnﬁﬁFyh%ﬂﬁﬂroféﬂef%ﬂdtqm§ Stabt}%ﬁﬁﬁﬂggiﬁféﬁFlon A

preferabl e ceram con ai_n | east one eI ha ed from
a group consistin ?ﬁf e soiugb?né%gﬁﬁpgatﬁ% %?%al{ﬁ%%é%%ki%éered
shel | s, powdgj g, | i mestone, and powdered coral. ‘ Another
preferable ceran1c contains at |east one ceramic material that is

sel ected froma group whmSaSktham ¥F Bkatedi £y (AedEbdatc ANFbY eainble,
Taki ng the absorption capability of an al kaline solution into account,

a ceram c that icop0gi ne poGJefeon a heater is driveni bwl a bfaresd thaesitabl e;
nor eover, when taking absorption speed into account, a ceram c wherein
t he proportlona%ﬁeqxiMQQPGH the rabisoipbast ¢Qrdmyghb°ﬁbeseﬂ3ﬁple 50 to
80 weight % 1s n?iﬁééﬁ%?éhagkechlorlne dioxide gas is accelerated and the
gas content of the warm air increases.
By directing this stream of warm air at a target,

10 such as at the inside of.a shoe, the insole, or at gloves,
deodorization, sterilization, and mold prevention can be
easily performed.

The ceramic bodies used in the present invention
absorb an alkaline chlorine dioxide solution well, and

13  when heated air that is driven by a fan contacts and
passes through the ceramic bodies, chlorine dioxide gas is
generated and is mixed with the warm air.

An alkaliﬁe ceramic is normally employed for the
present invention. A preferable ceramic contains at least

% one element that is selected from a group consisting of,
for example, powdered animal bone, powdered shells,
powdered limestone, and powdered coral.

Another preferable ceramic contains at least one
.ceramic material that is selected from a group consisting
% of silica, alumina, and zeolite.

Taking the absorption capability of an alkaline

solution into account, a. ceramic that contains powdered



5 The powdered ani mal bones can be replaced with another alkaline
adsorbent that has a high-al kaline sol ution absorption capability.

An additional agent, such as a binder or a filling agent, is added to
these cerami cs, as necessary, to forma 10 ceram c body for the present

I nventi on. The powdered ani mal bones descri bed above are mainly
those that are acquired by processing ctugle bones, especially the bones
of cows, horses, sheep, that are comonl y di sposed of on farns, etc.

15 -~ The crud S o | Nt appropriate size f.ar a

cal ci nation pr ocggg?'g%o?%% %gndd%é'%&gg%ﬂ 'é)ﬁr%"SﬁﬂdWEen e’?fdﬂ'[ngrr] Cto
1100[err]C. Sin L Tl | ur, s ‘hﬂﬂﬁﬁ i rganic
subst ances t hat gggeﬁggiéggﬁgﬁﬁaggﬁgfheébﬁﬁgmgfcgggﬁlgs ge aPi%ngat,

protein, and gl ugroporeitn of CocwiditedURS1mdIC BondlS s Ri I Hat ekimple,

el i m nat ed. During the boiling process, npbst organic substances
that are attache®Ontab 80| yeightt He dst monaldewidadlefl bones but are al so
i nsi de pores along the surface of bones can be renoved. 25 When
the cal ci nati oh proce¥BejBowdaredanisakebonashaan ber seplagady witdani c

substance can be renpved conp) etely, and simul taneously the humdity
(wat er content) Wﬁ@rbﬁﬁé"nﬂne adsorbent thaf, hgs Fehh%cﬁﬁﬁlé&?eral

percent or less, HugtebAPLYsdSrion 2hREL1OL.

An additional agent, such as a binder or a filling
agent, is added to these ceramics, as necessary, to form a

10 ceramic body for the present invention.

The powdered animal bones described above are mainly
those that are acquired by processing crude bones,
especially the bones of cows, horses, sheep, that are-
commonly disposed of on farms, etc. '

15 The crude bones are cut into an appropriate size for
a calcination process, boiled, and calcined at around
900C to 1100C. Since oxidized putrefaction occurs on
bones if organic substances that are not components of
bone, such as gelatin, fat, protein, and glue, remain,

0 such substances must be completely eliminated.

During the boiling process, most organic substances
that are attached not only to the external walls of bones
but are also inside pores along the surface of bones can
be removed. ' |

25 When the calcination process is then performed, the
remaining organic substance can be removed completely, and

simultaneously the humidity (water content) of the bone



Dependent .on the cal cining conditi.ons, the bone is - dried and maintains
Its original organization that- 5 includes nmultiple fine pores. After the
bone is cool ed, it is crushed and then pul verized and fornmed into a
bone powder having a size of about 20 to 200 nmesh, nore preferably
50 to 100 nesh, by a powdering machi ne. The powdered bone has a
yield of about 40 weight %of 10 the ocigji-nal crude bone. The conposition
of the particles i ncl udes cal ci um (about 33 weight %9 as a nain

conponent, phosphar us .(about 16.7 i ght %, barium (abaqut 03

wei ght. %, sodi urﬁa(‘gg’SuFeS.g‘i%‘%e‘f We%v\f %tﬁﬂ%??: PELLEFS, PreafFeFAbLE HAr o,
and some magnesi WR,Jaqt ggsium chiorine, 15 amne, iron, and others.
Mul ti pl e m cropores conmuni cate wi th each other both on the internal

and external sides of pependéft R ithel 881ciliidh BhALALYAY | Nthe bone is
Bentoni te, Japanese acid clay, activated cl ay, kaofln clay, sericite,

pyrophyllite, refdfididoandchaintaiziy 188t oPididadnokganptativh lthee may be

enpl oyed as a bi nder. In this invention, the ceram c body may be

f or ned ar bi tiregliudes pultipld dtiee pub=si calftesr thel homenrds aoolledy

as the body is inpregnated with an acid solution or an . al kaline

chl ori ne di oxi de ¥oli# c54¥shedmand thexspplvpnived apdecformedindp ehborei d

solution or the al kal i, ne chLoring i oxi de sol ytion, the discharge of
n

chlorine di oxi de RFAESERAVEAR & GHhPENP W 40£0080P Jpesh, moze
preferably 50 to 100 mesh, by a powdering machine.

The powdered bone has a yield of about 40 weight % of

10 the original crude bone. The composition of the particles
includes calaium (about 33 weight %) as a main component,
phosphorus (about 16.7 weight %), barium (about 1.03
weight %), sodium (about 0.76 weight %), sulfur (about
0.64 weight %), and some magnesium, potassium, chlorine,

15 amine, iron, and others. Multiple micropores communicate
with each other both on the interﬂal and external sides of
the particles, which are alkaline.

Bentonite, Japanese acid clay, activated clay, kaolin
clay, sericite, pyrophyllite, refracgory clay,

% montmorillonite, or the like may be employed as a binder.

In this invention, the ceramic body may be formed
arbitrarily, particulate, sphérical, or columnar, as iong
as the body is impregnated with an acid solution or an
alkaline chlprine dioxide solution.

%5 Taking the impregnation by the acid solution or the
alkaline chlorine dioxide solution, the discharge of

chlorine dioxide gas, and the convenience of the device



:dééign I nto account, a columar ceram c body is preferabl e.

‘Various designs can be used for the ceramc body: a cylindrical ceramc
‘body into which is inserted a hollow 5 pipe having multiple snmall holes
along its | ongitudinal surface; and a cylindrical ceram c body having a
hollow °~ pipe inserted at each end and having a through hole that

forns a connection for the hollow portigns of the pipes in the ceramc
body.- 10 The ceramic body is detachable fromthe dryer itself;

and it can, for exanple, be provided as a renovable cartridge. Then,

after a ceranic 8889l &FCRURE! fdrcojumnar ceaxamis BOA¥odSof time, it can
easi |y be renoved agd replaced with a new absorbent ceram c body. 15
To i npregnate thB*g %ﬁép%ﬁﬂy:ribed ceram c body with an acid solution or

an al kaline chlorine @é%,gec %g_yﬁjso& be a@eachp)_. yt}ge\égggmf_grhﬁgy@ciad

solution or an al kaline I ne di oxi de solution may al so provi ded.

In such a case, @ay3uR@kdcdll QR¥EmE 8 bSUPRInNkoNGH e a4 dnsd2teq! AthOILAF an
al kal i ne di oxi de Solution can be forned in the ceram ¢ body as needed.

The supply devi cgipéskafimpyultiphe sieikichobbe dlemg tivs dopgitudinal
Since the citric acid solution supply device and the al kal i ne chl ori ne
di oxi de sol uti onssufate; dnd @e cyléndricalecacrhnbt coddwmaviagdaybellem aci d
solution or an alkaline chl ori ne di oxi de sol ution can, be supggggﬁnted
rapi dly and pégg,;ggerted at each end and having a through hole
forms a connection for the hollow portions of the pipes in
the ceramic body.
10 The ceramic body is detachable from the dryer itself;
and it can, for example, be provided as a removable
cartridge. Then, after a ceramic body has been used for a
certain period of time, it can easily be removed and
replaced with a new absorbent ceramic body.
15 To impregnate the above described ceramic body with
an acid solution or an alkaline chlorine dioxide solution,
a supply device for an acid solution or an alkaline
chlorine dioxide solution may also be provided.
In such a case, a supply groove for supplying an acid
0 solution or an alkaline dioxide solution can be formed in
the ceramic body as needed. The supply device itself may
be detachable from the dryer.
Since the citric acid solution supply device and the
alkaline chlorine dioxide solution supply device are
5 detachable f?om the dryer, an acid solution or an alkaline

chlorine dioxide solution can be supplemented rapidly and

easily.



In a dryer for deodori zation and sterilization - according to the present

I nvention, a plurality of snall hol es are formed on its outlet side to
comuni cate with the outlet and di scharge warmair, and a plurality of
5 holl ow nenbers for insertion into shoes can be attached. Wth this
arrangenment, a plurality of shoes can be deodori zed and sterilized at
one tine. A deodorizing and sterglizing dryer according to the
present invention can be installed in a futon (a thick, 10 quilted bed
cover or sleeping pad) drying device, an air cleaner, or an air

condi tioner. This dryd® @af*Eernfermidecdorigaianiend stergbisatian hin a

fut ondryi ng device air cl eaner,

an air co ditioner.

The dryer of the 3t Gi ﬁVeﬁP?o?F?ﬁﬁ&&iFgg%ﬁﬁﬁ°“153 RrRiihY 19F St es a
deodor; zi q D ; <f _ ' ; ; ;

cf fective Tor oo are, SoPhka on Sir Efflex idq oo, PRl Eall MERR 1 °
products and {:ﬁsﬂﬂ!@% ahd aﬁﬁﬁ(ﬁglsﬁg%gaqqd%hzgn?lgﬁ%ﬂg& ied Ng, and

20 preventing the mat i on of nol ;. Sportswea equi pnent
such as protecti VigoViRA/ nefibekentidr fHerfifon intd @hRes 2Bf B&iastuhed.toys,

such as stuffed toys; shoe boxes; dressing | ockers; indoor sanitary
toilets; r ef rwie dthdrss axpangdmernt ka. plébality dfheshoebecanrbestreami s
used as an air towel, not only are wet hands dried by the warmair of

the air towel, bufecdorizeqepndasteniddzed ateepmittdme.sterilized, and

deodori zed as ‘s .
A deodorizing and sterilizing dryer according to the

present invention can be installed in a futon (a thick,

0 quilted bed cover or sleeping pad) drying device, an air
cleaner, or an air conditiocner. This dryer can eliminate
bad odors and germs within a futon drying device, an air
cleaner, or an air conditioner.

The drjer of the present invention readily and

15 efficiently supplies a deodorizing and sterilizing air
stream.

This air stream is effective for the deodorization
and the sterilization of a variety of products and
locations. It is capable of deodorizing, sterilizing, and

N preventing the formation of mold on shoes; sportswear and
equipment, such as protective wear for kendo, boxing
gloves, and ski shoes; toys, such as stuffed toys; shoe
boxes; dressing lockers; indoor sanitary toilets;
refrigerators; or the like.

25 When the air stream is used as an air towel, not only
are wet hands dried by the warm air of the air towel, but

they can also be adequately sterilized, and deodorized as



- 9- needed. _ - BRI EF 'DESCRI PTI ON OF THE DRAW NGS _
“Fig. 1 is a schematic side cross sectional-view of an - exanple dryer
"according to the present invention; 5 Fig. 2 is a schematic side
'cross sectional view of anot her exanple dryer according to the present

I nventi on; Fig. 3 is a perspective view of a first exanple of a
detachabl e ceram c body that is used in ghe dryer of the pr esent

i nvention; 10 Fig. 4 is a perspective view of an exanple where a
solution supply groove is formed in the first exanple of a det achabl e
cerami ¢ body thatneededsed in the dryer of the present invention;

Fig. ®5 is a perspective view of an_exanple where are 15 conbi ned two of
the first exanple of a det acHeie PERFRHITEION OFTaE DRANINGS s ysed in the
dryer of the present Lnvenfion; . Fi.g. 6.is a I tive vigw of an
exanpl e where are %bghb* et & f5hePe it Sfﬁ%FsFr%%rﬁ%g%Bg; GeT At
ceranmc body B%%E aﬁfgg ' ro i .3id5ed in the 20
dryer of the presen ?’%ve | Oh&;dc%QﬁHQp{J ‘%leg.8¥§s?%\@aﬁ%eelr!1§6§§fi ve view of a

second exanpl esof a rig.dgtashaklblen féN i daod¥osdadedtionatdviawtde dryer
of the present invention; Fig: 8 is a perspective view of an

exanpl e where a atpthelrutkatplsi@rygroscediing tor the present deventiexanpl e

of a detachabl e ceram c body that is used in the dryer of the

present invention; Fig. 3 is a perspective view of a first example of a
detachable ceramic body that is used in the dryer of the
present invention;

10 Fig. 4 is a perspective view of an example where a

solution supply groove is formed in the first example of a
detachable ceramic body that is used in the dryer of the
present invention;

Fig. 5 is a perspective view of an example where are

15 combined two of the first example of a detachable ceramic
body, which is used in the dryer of the present invention;

Fig. 6 is a perspective view of an example where are
combined two of the first example of a detachable ceramic
body having a solution supply groove, which is used in the

% dryer of the present invention;

Fig. 7 is a perspective view of a second example of a
detachable ceramic body that is used in the dryer of the
present invention;

Fig. 8 is a perspective view of an example where a

5 solution sﬁpply groove is formed in the second example of
a detachable ceramic body that is used in the dryer of the

present invention;



- 10 - Fig. 9is a;perspéctive vi ew of an exanpl e where are .

conbi ned two of the second exanple of a detachable ceramic-  ‘“body, which -
is used in the dryer of the present invention; Fig. 10 is a
perspective view of an exanple where are 5 conbined two of the second
exanpl e of a detachable ceramc body having a solution supply groove,
which is used in the dryer of the pregent invention; Fig. 11

is a eross sectional view of a schematic structure of an exanple of a
dryer (air towel) according 10 to the present invention; Fig. 12

i s a perspective di agFdgn i 1ista perapective stiew of cxmmgrtampdier shgueeate of a
cerani c body accordjn o the present invention; Fig. 13 is a
di agr am showi ng &Hmbkgﬂ%|EmgﬂFhéperéecqeﬁwm@wwla e8| yriefpchablgpsrramipy a

sol ution supply ice...to the . ceramc bhody of e first example.

ar r angenent ggé fd?¥¢f?c%%I%gggrégeﬂﬁei4%X§%tPgn%ge present #ngngﬁp?s a
perspective diagramigiystygtian .exanpl ﬁbg%rr%ﬂ (o) he
ceram ¢ body according él20 tg't%éggfggzn q&ﬂ&%%?igg;ghegi |é?£1 %s a

di agram showi ng zemBXA&R! GwsIdfuehe Second iRk 18 &8 &tddhdnablePRiefidy 2
sol ution supply device to the ceram c body of the second exanple

ar rangenent bodyr Having @& tsodupliesenipplyy grooe8, which is used in the
dryer of the present invention;

Fig. 11l is a cross sectional view of a schematic
structure of an example of a dryer (air towel) according

18 to the present invention;

Fig. 12 is a perspective diagram illustrating a first
example arrangement of a ceramic body according to the
present invention;
| Fig. 13 is a diagram showing an example stiucture

15 where a solution is supplied by a solution supply device
to the ceramic body of the first example arrangement
according to the present invention;

Fig. 14 is a perspective diagram illustrating a
second example arrangement for the ceramic body according

i to the present invention;

Fig. 15 is a diagram showing an example structure
where a solution is supplied by a solution supply device
to the ceramic body of the second example arrangement
according to the present invention;

25 Fig. 16 is a perspective view illustrating a
schematic arrangement of the members to which the ceramic

bodies are attached;



25, ° Fig. 16 is a perspective viewillustrating a schemati c .

. arrangement of the menbers to which the ceranmic bodi es are attached;

. Fig. 17 is a schematic side cross.sectional view of an exanple where a
- shoe insertion nenber is attached to the dryer of the present

I nvention; and Fig. 18 is a schematic front view of an exanple
where 5 shoe insertion nenbers are attaghed to the dryer of the

present invention. DETAI LED DESCRI PTI ON OF THE PREFERRED

ENVMBCDI VENT The, preferred enbodinent will now be descri bed ile
referring to the accorﬁ)‘aigyi g*8r dvFGiipmatiggside cngsg seckionak V& Lrc

to the ) X
Cteritization  fceRmb vherf SHGE ShpCh Bl ARSI LN 0 1

cross sectional vigy fyaNYMeheCyAdRIR dh¥ehti; and deodorization and
sterilization according to the present 15 1nvention. Fig. 3is

a perspective di agrampigangexianal scimatic frofietvichakifeasi eésanml e atereri g.
4 is a perspective diagram of an exanpl e where a sol ution supply
groove is forndd shoe insditdopememberdade attached o FEhg dbyeés of the
perspective 20 diagramof an exanple wherein two ceram c bodies like the
one in Fig. 3 arePtef®rhcdtVeRtdorig. 6 is a perspective di agram of an

exanpl e where sol utl on,suPRis% BE8NF5r ¥ OF THE PREFERRED EMBODIMENT

The preferred embbdiment will now be described while
referring to the accompanying drawings.

10 Fig. 1 is a schematic cross sectional view of an
example dryex fo: deodorization and sterilization
according to the present invention. Fig. 2 is a schematic
crxoss sectional view of another example dryer for
deodorization and sterilization according to the present

15 invention.

Fig. 3 is a perspective diagram of an example of a
detachable ceramic body; Fig. 4 is a perspective diagram
of an example where a solution supply groove is formed in
the ceramic body in Fig. 3; Fig. 5 is a perspective

% diagram of an eXample wherein two ceramic bodies like the
one in Fig. 3 are combined; énd Fig. 6 is a perspective
diagram of an example where solution supply grooves are
formed in the ceramic bodies in Fig. 5.

! Fig. 7.is a perspective diagram of another example of
5 a detachable ceramic body; Fig. 8 is a perspective diagram
§ of an example where a solution supply groove is formed in

i the ceramic body in Fig. 7; Fig. 9 is a perspective



formed in the ceramc bodies in Flg 5. ' Fig. 7 is a perspective
- di agr am of anot her exanple of 25 a detachabl e ceram ¢ body; Fig. 8is a
per spective diagram of an exanpl e where a solution supply groove is
formed in the ceramic body in Fig. 7; Fig. 9 is a perspective

di agram of an exanple wherein two ceram ¢ bodies like the one inFig. 7
are conbined; and Fig. 10 is a perspectfigwe di agram of an exanpl e where
sol uti on supply grooves are formed in the ceramic bodies in Fig. 9. 5
In Figs. 1 through 10, reference nunber 1 denotes a dryer body; 2, an
outlet; 3, a headéagram of fam examphe wherein dwbacewdsiic dodimsclbbeithe 7,
thro@gh hol es provided in each of the ceramc bodies 5 and 6; 8 and 9
grooves for S86piyi Rig ar? A%eaFPReiRed nandeFigoxt Ucis @ REFSReSRIva 10
citric acid solutjon, re% ectlveI¥}F10 and 1 evices_for

o)

chlorine di oxi de S48058R |Y@%ﬁﬁ(§°£“tlgglfgé3ﬁ¥ qa??ﬁ@ﬁt?ﬁ%ly? 12,

a switch; and 13, I a esqshown in Figs. 1 and 2,
a portable 5hpac§ g?y%ﬁei%?%g#ﬁ 0@% %ﬁ g?hergdryers can also be 15
used. 5 Furthep, rhys Priovhdbgh VP, ¢ £306R e%mse%: floedoteyea

that is designed to be at?%ched to agh %? e c plurality of shoes

can be sterilizedrgyesd Boagprlzem ahtdee; 3, a hbaEer 2§, a fanA baagéd 6jpyer
according to the present invention can
detachable ceramic bodies; 7, through holes provided in
each of the ceramic bodies 5 and 6; 8 and 9, grooves for
supplying an alkaline chlorine dioxide solution and a

10 citric acid solution, respectively; 10 and 11, supply
devices for a chlorine dioxide solution and a citric acid
solution, respectively; 12, a switch; and 13, a coxd.

In the examples shown in Figs. 1 and 2, a portable
compact dryer is employed, but other dryers can also be

15 used.

Further, by providing two or more outlets for a dryer
that is designed to be attached to a wall, etc., a _
plurality of shoes can be sterilized and deodorized at one
time.

0 A large dryer according to the present invention can
be installed in a sterilizing and deodorizing room of a
gymnasium, so that it can process, at one time, multiple
items of sportswear, such as sports shoes and training
wear, after-they have been used.

%5 Further, a timer can be provided for a dryer
according to the present invention, so that a time can be

selected in advance for the automatic sterilization and



be installed in a sterilizing and deodorizing roomof a . .gynnasiunl SO

‘that it can process, at one time, multiple . itenms of sportswear, such
as sports shoes and training wear, after they have been used. 25
Further, a tinmer can be provided for a dryer according to the present
invention, so that a tinme can be selected in advance for the automatic
sterilization and - 13 - - 13 - :

deodari zati on of objects. As shown in Fig. 1, a dryer according to
t he present i nvention can be so designed that the ceram c body 5,

whi ch is inpregnateedonisation dikabijaetehl ori ne dioxide 5 solution, is
coupled with the ceramc bggi 6, which is I npre qfled mﬁ%@ an aciq;h
solution, such as a cPfrPROWRiIR Figsolytd g¥yer according, 19, tae RE@seRy o
ceram c body 5 that is.inpregnated LWt h ' 3 ,,he di oxide
solution is |ocat en%boﬁd‘j:% «;ﬁ sfodfﬁég%?ﬁ]lt&%@%%a%%e H?;%rg?&agﬂ t he
ceramc body 6 .t hat .i §.. é?ﬂéﬂt ' t Chil K1 ASIHE Agbutaen IS
| ocat ed adj acent oltc'?lhge'sh'gl{alll![nl':egrH i ggtWérb\Mgﬁlg heated air streamis
passed throughshal@sition, iéS@Sugiiedswishtehel Qorbitiéhboderemwhibhdies 5 and

6, 15 chlorine dioxide gas is nore effectively |liberated, and t he
effects of the depspfyegnatednvitit amn hczdtseolytiond soth as a pridwdget ackdon
obj ects, such as shoes, are further i ncreased and an excel | ent

I medi at e ef fect sslylion.ded.
In this case, the ceramic body 5 that is impregnated
with the alkaline chlorine dioxide solution is located

10 adjacent to the outlet 2 of the dryer, and the ceramic
body 6 that is impregnated with the c;tric acid solution
is located adjacent to the heater 3.

when a heated air stream is passed through holes 7
(see Figs. 3 to 10) in the ceramic bodies 5 and 6,

15 chlorine dioxide gas is more effectively liberated, and
the effects of the deodorization, sterilization, and mold
prevention on objects, such as shoes, are further
increased and an excellent immediate effect is provided.

The ratio of the volume of the ceramic body 5, which

7 is impregnated with the stabilized chlorine dioxide
solution, to the volume of the ceramic body 6, which is
impregnated with the citric acid solution, is preferably
about 7:3. Although, in this case, citric acid is used in
the solution with which the ceramic body is impregnated,

35 there are other acids that can be used in its place.

In addition, as is shown, for example, in Figs. 2, 4,

and 8, according to the present invention, a chlorine



‘The ratio of the vol unme of the ceranic body 5, which 20 is |rrpregnated
with the stabilized chlorine dioxide solution, to the volune of the
.ceram ¢ body 6, which is i rpregnated with the citric acid solution, is
preferably about 7:3. Although, in this case, citric acid is used in
the solution with which the ceramc body is inpregnated, 25 there are

ot her acids that can be used in its placgg - In addition, as is
shown, for exanple, in Figs. 2, 4, and 8, according to the present

i nvention, a chlgy solution supply d 10 that supplies ah? -
di oxi de sol ution supg y device 10Ftp gt %Yjp%ﬁ [ gs an ?kal I ne chlorine

di oxide sol uti orgfialine eRLOFife Midkile soldtidnOtbdeHe edrhndccbodayi Be

di oxi de sol uti on supply groove 8 al ong which the al kaline chlorine
di oxi de sol uti onis providegpl andl Hchilorinal didxicded sokiition updlon grappey
device 10 Is formed around the circunference of the side surface of

the ceranic body8 s2long which W%ﬂlééélﬂerchl@%éﬁ-oﬁéil%nﬁ%lm éSis, for
exanple a C|tr|c acid s Iut evice 11 that 1 es a |tric
acid sol ution,’ SyRPY-eEG giyl E %c‘f}gldpre'n\é 8*%* ‘b%gsﬁg*péievd'l‘:&n 4%whi ch
the citric aC|d t et oneSu
device 11, is fo?%ﬁeguhgg?%&é %*lé?%u g?g%%ée&%f %tf'hi;thg %faé' aB"lsfl?'trdfeag(];' O]Lop Y

the ceram c body¢fa cehmic bodfp §his invention, the chlorine dioxide
sol ution supply device 10 and the citric acid solution supply

Provided for the other ceramic body 6 is, for
example, a citric acid solution supply device 11 that

10 supplies a citric acid solution, and a citric acid
solution supply groove 9, along which the citric acid
solution is supplied by the citric acid solution supply
device 11, is formed around the circumference of the side
surface of the ceramic body 6.

15 In this invention, the chlorine dioxide solution
supply device 10 and the citric acid solution supply
device 11 are arranged in parallel or in series on the
upper portion of the dryer 1, for example,'as shown in
Fig. 2.

0 The supply devices 10 and 11 supply an alkaline
chlorine dioxide solution and a citriq acid solution along
the supply grooves § and 9, respectivély, in the ceramic
bodies. The ceramic bodies 5 and 6 are impregnated with
the chloring dioxide solution and the citric acid solution

35 that is supplied along the respective supply grooves 8 and
9, and warm air is blown through the through holes 7 (see

; Figs. 3 to 10), which are provided in the ceramic bodies,



deyice 11 are arranged if parallel or in series on the upper portion of

the dryer 1, for exanple, as shown in Fig. 2. - 20 - The supply

‘devi ces 10 and 11 supply an al kaline - chlorine dioxide solution and a
citric acid solution al ong the supply grooves 8 and 9, respectively, in
the ceramc bodi es. The ceramic bodies 5 and 6 are inpregnated with

the chlorine dioxide solution and the ciygic acid solution 25 that is
supplied al ong the respective supply grooves 8 and 9, and warmair is
bl own t hrough the through holes 7 (see Figs. 3 to 10), which are
provided in the cer &hiat Bodass,stream containing a chlorine dioxide gas i$ -
so that an air streamcontaining a chlorine dioxide gas is gener at ed.

Wth such an arr SRs&FEHed -t he replacenent period for t he ceram ¢ bodi es

can be extended, and kh%heffggt 5 sterj atlonl deodorlzat18 nol d
prevention or the ik 1) tﬁ?.ﬁﬁEF&&E%ﬁ“tr ‘the rep T ofPBs 5

and 6 are usuall y.,col : : a i.nd allty of
t he through hol esth(;a #gg?%cpfr’%\i/lle e(f% H?h%itt r%:dregésgggc | o?lés.‘k'%e%t he g

longi tudinal %0 fidr9kza8ich| déoddRlzhabbe tﬁafd E%%Ri;foﬁ ROouHs hokes 7
be provided for good ventilation. Wen nany of the conparatively
smal | through hol&m be inckbasedave an identical dianeter are provided

longitudinally in the ceramc bodies 5 and 6, as i s shown
The ceramic bodies 5 and 6 are usually columnar, for

example, cylindrical, and a plurality of the through holes
7 are provided in their cross sections in the longitudinal

10 direction. It is desirable that multiple through holes 7
be provided for good ventilation.

When many of the comparatively small through holes 7
that have an identical diameter are provided
longitudinally in the ceramic bodies 5 and 6, as is shown

15 in the cross section in Fig. 3, an air sfream that passes
through the thréugh holes 7 contains more chlorine dioxide
gas, and the deodorizing and sterilizing effects are
accordingly increased.

In addition, a through hole 7 having a large diameter

10 is provided in the center of the cross section of each of
the ceramic bodies 5 and 6, and many through holes having
a smaller diameter are arranged around the larée through
hole.

With th;s arrangement, the backflow to the heater 3

5 of an air stream that contains a chlorine dioxide gas can
be prevented.

When the ceramic body 6 that is impregnated with the



i15 in the cross section in Fig. 3, an air streamthat passes - t hr ough
ithe through holes 7 contains nore chlorine dioxide gas, and the

‘deodori zing and stetilizing effects are accordingly increased.

In addition, a through hole 7 having a large diameter 20 is provided in
.the center of the cross section of each of the ceram c bodies 5 and 6,
and many t hrough hol es havi ng a snplyger dianmeter are arranged around

t he l.arge through hol e. Wth this arrangenent, the backflow to
the heater 3 25 of an air streamthat contains a chlorine dioxide gas can
be prevented. citric ¥bid ddimtdenasnd thedyefambatbady iSnrhegnised with the
- 16 = citric acid solution and the ceram c body 5 that is

i mpregnat ed wi t h impreghated ieltdi shedehlanime dhoside cINIEE@n areieeppird by
usi ng paper or non woven fabri,c, as shown in Figs. .5 6, 9 and, 10, to
reinforce their COSREREFORY Y5989 BARPF A% NArLYPYRRY g%”f"r?’e BreSBATR i HRent i on

can be increased.,, Id 1S preferable th t rgg | es and 6
be det achabl & 5Pt hd’ dér'yea?ldbégy ﬁoa ge&pfggéﬁp eeﬁg gcggg%' ﬂ?et ype

) cartri

e 1ok 03 B RSR il hdd b, SAS Al shishetn cotisuesplar o
replaced with a new 1t gergréferadiar it thdalcelramifrbied @dandt b ¥&! ori ne
detachable from the dryer body 1; for example, a cartridge
type unit should be provided.  In this case, after it has
been used for a specified period (e.g., one to three

10 months), the ceramic body can be replaced with a new
ceramic adsorbent that is impregnated with chlorine
dioxide.

It is preferable that the alkaline chlorine dioxide
solution supply device 10 and the citric acid solution

15 supply device 11 also be detachable from the dryer body.
With this structure, the solution supplement can be
facilitated, and the supply devices 10 an& 11 can easily
supply the alkaline chlorine dioxide solution and the
citric acid solution, respectively.

P Fig. 11 is a cross sectional view of a schematic
structure of another embodiment of a dryer (air towel)
according to the present invention; Fig. 12 is a diagram
showing one example arrangement of a ceramic body
according to the present invention; and Fig. 13 is a

75 diagram showing an example where a solution is supplied to

the ceramic body by a solution supply device.

Fig. 14 is a diagram illustrating the second example



di oxi de. ' It is preferable that the al kaline chlorine dioxide
solution supply device 10 and the citric acid-solution: 15 supply device :
11 al so be detachable fromthe dryer body. Wth this structure, the
sol uti on suppl enment can be facilitated, and the supply devices 10 and
11 can eaSily supply the al kaline chlorine dioxide solution and the
citric acid solution, respectively. 2817 - Fig. 11 is a cross sectiona
vi ew.of a schematic structure of another enbodi nent of a dryer (air

t owel ) according to the present invention; Fig. 12 is a diagram

showi ng one exan@mraagemsgbnefita gfolampar acexanicdpody accansimg g tbet he

present invention, and Fig. 13 is a 25 dia ran1showﬁqg¥$n exanpl e where a
sol ution is supplRRafFens lnvenPW;cé‘Pén?égbo’%/ iy 2,d439%AR SHRMEPEl $Rdevi ce.

Fig. 14 is a diagrami/llustrating,the second exanpl .

- %7 - ar_ra?F’d@r‘ﬂ?ﬂ'F S.eﬁgc‘%! M%?Be+%n§‘tPP§r&§§ g’é%%r%lisr?glu[%oflhe
present inventl O”éuepgﬂsr EbgicésTésc}fé d2gh A 29+ RE secor?(% 1ghere a
solution is suppli roma solution supp evice to the ceram c body

of the second exaypifhgement’ 28BNy ¥6CERL pbsent! RAveResANL | nvention.
Fig. 16 is a diagram show ng schematic arrangenents for the first,

second or third nenberrigheléi bstdheliagiaiingliowing ¢chamatidait=mgamenast ached
to an external frame nenber. In Fig. 11, reference nunber 21
denotes an air tofwt the first, second or third member wherein the columnar
ceramic bodies are attached to an external frame member.
In Fig. 11, reference number 21 denotes an air towel

10 body; 22, an outlet; 23, a heater; 24, a fan; 25, a
ceramic body that is impregnated with a citric acid
solution; and 26, a first member to which are attached
three ceramic bodies that are impregnated with a citric
acid solution.

15 Reference numbers 27 and 29 denote ceramic bodies
that are impregnated with an alkaline chlorine dioxide
solution; and 28 and 30, second and third members to each
of which are attached three ceramic bodies that arxe
impregnated with an alkaline chlorine dioxide solution.

0 Reference number 31 denotes a citric acid solution
supply device; 32, an alkaline chlorine dioxide solution
supply device; 33 (see Figs. 12 through 15), a hollow
pipe; 34 (see Figs. 12 through 15), small holes that are
formed in the hollow pipe 33; 35, a through hole that is

95 formed along the interior of each of the ceramic bodies so
as to communicate with the hollow pipes 33, which are

inserted into opposite ends of the ceramic body; and 36,



10 body; 22, an outlet; 23, a heater; 24, a fan; 25, a ceram ¢ body
that is inpregnated with a citric acid - solution; and 26, a first nenber
to which are attached three ceranic bodies that are inpregnated with a
citric ~acid solution. 15 Ref erence nunbers 27 and 29 denote
ceram ¢ bbdies ‘that are inpregnated with an al kali ne chl ori ne di oxi de
solution; and 28 and 30, second and th|r¢ nenbers to each of which are
attached three ceram c bodies that are i npregnated with an al kal i ne

chl orine dioxide solution. 20 Ref erence nunber 31 denotes a citric
acid solution an §§Eﬁ¥1}aheﬁﬁaé@ mgmbex rtq [Whdichnthe kMA@ Xd Cexa8EC sol ut i on
supplzy devi ce; see Fi 12 t hrough 15), a holl ow pi pe; 34 (see
Figs. 12 through é essHEf 12 ﬁﬁﬁ9§§gthat are formed in the holl ow pi pe

33; 35, th h hol t [ he i f th
3y Boufnougn hol nl bRl d:yer?3al8 RIS Uieb "y | FEPT A BheSRERLLT e
are i nsert eqiont® 9HPOS tvm%ad§soat J@héaertﬂ%s bobhi A Hdd38s 25

- 18 - an external franme nenber to the col umar ceranic

bodi es are attnche@t are imprednatelewdtlefhd ditrievetid Sudwtion Figs 11,
the first ‘menber 26, to which is attached three ceranmc bodies 25 5

that are |npregnqusd1dedhbetnaen tthecheatelr <24 andothe ogtlet 22 tchateils

bet ween the heater 23 and the outlet 22 that is adj acent to the heater
23. adjacent to the heater 23.

Below the first member 26 are provided the second and

third members 28 and 30 to which are respectively attached
10 three ceramic bodies 27 and 29 that are impregnated with
the alkaline chlorine dioxide solution.

Warm air that is heated by the heater 23 flows toward

" the outlet 22 while contacting the ceramic bodies 25,
which are impregnated with the citric acid solution, and
15 the ceramic bodies 27 and 29, which are impregnated with
the alkaline chlorine dioxide solution.

As shown in Fig. 12, the ceramic body is, for
example, cylindrical, and the hollow pipe 33, which is
made of, for example, stainless steel and in which many

1 small holes 34 are formed, is inserted into the center of
the ceramic body.

As shown in Pig. 13, the citric acid solution, or the
alkaline chlorine dioxide solution, from the supply device
31, or 32, in Fig. 11, is supplied to one end of the

5 hollow pipe 33, passes through the small holes 34, which
are formed in the pipe 33, and is absorbed by the ceramic

body.



:Bel ow the first nmenber 26 are provided the second and third nenbers 28
and 30 to which are respectively attached - 10 three ceranic bodies 27 and
29 that are inpregnated with t he alkallne chl ori ne di oxi de sol-ution.
Warmair that is heated by the heater 23 flows toward - the outlet 22
whil e contacting the ceram c bodi es 25, whi ch are inpregnated with the
citric acid solution, and 15 the ceranjgc_bodies 27 and 29, which are

i npregnated with t he al kal i ne chl orine dioxide sol uti on. As

he ol | ow pi pe- 33,  viPe rﬁ?ggmfg%saiaségéqw SRARER fﬁ%atnﬁggéﬁﬂ%?”ind
I n whi ch many 20 1, .h ane rned IS I pse tQ..t
the ceranmc body o 1s 8§f£%§é% rFﬁfmef§' {gl r#d% gglpggolu

or the al kal j 1€ onlal BFi ese%mbdepfe é‘t330'1nFE£'9$&tﬂﬂ:os‘&EhYeH&Véﬁ&
31, or 32, in Fig. 11, is supplied to"ohe end of the 25 hollow pipe 33,

passes through t heas rane thebegh HbleM3bChormed iar @t6 Ot@ftkd ot he pi pe 33,

10n

and is absorbed by the ceramc body.
- 19 - T heonmrcdicat.ebwiiyh dothr diE nthe pilpes ﬁBesent i nventi on,
which is cylindrical, for exanple, as is shown in Fig. has one of

the hol | ow pi pes 33 | ASeshewn| A FigachSentheyritrichagid rﬁPItqﬁl@Gghfiﬁoﬂée%

formed in its center to 0 nicate with baoth of the
alkaline chiogykg dloxgde solution, from tﬁg suppiy device

31, or 32, in Fig. 11, is supplied to one of the hollow
pipes 33, passes through the through hole 35, which is

10 formed in the ceramic body, and is absorbed by the ceramic
body.

In Fig. 15, the pipe 33 is hollow because the citric
acid solution and the alkaline chlorine dioxide solution
are. to be supplied from the ditric acid solution supply

15 device 31 and the alkaline chlorine dioxide solution
supply device 32, respectively.

The end of one of the pipes 33 is coupled with the
citric acid solution sﬁpply device 31 or the alkaline
chlorine dioxide solution supply device 32, while the end

1 of the other pipe 33 is sealed to prevent leakage of the
citric acid solution or the alkaline:chlorine dioxide
solution.

An absorbent ceramic body that has numerous pores

: absorbs a solution well due to capillarity and thus
%5 accelerates the permeation of the solution. The absorbent
ceramic body alsc accelerates the generation of a chlorine

dioxide gas when warm air contacts it.



! As shown in Fig. 15, the citric acid solution, or t he . al kal'i ne chl ori ne
..di oxi de solution, fromthe supply device 31, 'or 32, in Fig. 11, is

"~ supplied to one of the hollow pi pes 33, passes through t he through hol e
~ 35, which is 10 fornmed in the ceramc body, and is absorbed by the ceramc

body. . In Fig. 15, the pipe 33 is hollow because the citric acid
solution and the al kaline chlorine dqugge sol ution are to be supplied
fromthe citric acid solution supply 15 device 31 and the al kal i ne

chl ori ne di oxi de sol ution ply device 32, respectively. he
end of one of the pip&® 331'?§g€o§;!ﬂ é@rﬂmﬂ-ﬁ body in tgletﬂi-e el hodyt ?bn
supply device 31 or the_ alk r|ne di oxi.de sqlution suppl

device 32, while ?"he“%ﬁ&m“'ﬁolﬁf F’f?re 1c§t'h§ %H@?eg}aeﬁhﬁto *rt

'Sglaﬁta?gnof the  rGd och 8Rkd éeléﬁ'%grg@aéﬁ%cg{ "asts@ﬁgsweﬁ%&nozehge

SOI’ ent ceram aS nuner ous pores

absorbs a solutlogxyggﬂarjgeahg héidd Xl ty and thus 25 accelerates the
perneation of the solution. The absorbent ceram ¢ body al so

accel erates thesgener aid @igQf 13, CENOriingt memﬁé@mad,em&e\/\bm S@fania r

contacts it. To arrange

the cerani c body bodids Jatpn:egnweedbud;h 2he citabke |&;:Jsh(sw&utnoﬂla}:e 16, the

hol | ow pi pes 33 that project from both ends of the ceram ¢ body are

det achabl e from t @etached to the external frame 36 in Fig. 16, is provided
adjacent to the heater 23, and the second and third
members 28 and 30, where the ceramic bodies impregnated

10 with the alkaline chlorine dioxide solution are attached
respectively to the external frames 36, are provided
adjacent to the outleﬁ 22, so that these members are
positioned perpendicular to an air stream.

Since the first member 26, which is impreénated with

15 the citric acid solution, is positioned higher and nearer
the source of the air stream than are the second and third
members 28 and 30, which are impregnated with the alkaline
chlorine dioxide solution, the liberation of chlorine
dioxide gas is accelerated and the chlorine dioxide gas

0 content of the warm air can be increased.

It is preferable that the ceramic bodies 25, 27, and

29 be detachable from the air towel body 21; for exahple,
a cartridge type unit should be provided. In this case,
after it has_been used for a specific period, the ceramic

75 body is replaced with a new ceramic adsorbent.

: The air towel of the present invention comprises the

i citric acid solution supply device 31 that supplies a



.external franme nenber 36. 5 . -In Fig. 11, the first nenber 26, where
“the ceramc bodi es inpregnated with the-citric acid solution are .
“attached to the external frame 36 in Fig. 16, is provided adj acent to

t he heater 23, and the second and third menbers 28 and 30, where the
ceram c bodies inpregnated 10 with the al kaline chlorine dioxide solution

are attached respectively to the exbgrnal frames 36, are provided
adj acent to the outlet 22, so that these nenbers are posi ti oned
perpendi cular to an air stream Since the first nenber 26, which

i S | npregnat ed wicibrigsaeik sqlutiienatd kheokgramic haodigsspadoble hi gher and
near er the souyrce,of the air streamthan are the second ang_third
menbers 28 and SG,lkﬁ/Ii?'Eﬁ %Hraé"’i‘ﬁﬁr éb??&’tdeﬁj SR-BRieH SURBLY] ?iﬁg:.ce 9%h1|t'}lﬁ‘? ne

di oxi de solution, the.LLb i . Qr.i.ne.. _.diaoxi .0as.. LS cel erated
and the chlorine S&Pg%‘ééé %g?l@glgén en?rigf f‘ﬁ%xl\'/\%"r rﬁgg':&r%lggnt%et%creased.

It is preferable i EhBodfdsam ¢ bodies 25, 27, and 29 be detachabl e
fromthe air towe oéy 21; for exanple, a cartridge type unit should

be provided. I this gagecitric atiersélutidn BEEPlySEsilc 33 anecCtheécC
period, the ceramic 25 body is replaced with a new ceram c adsorbent.

The air towel of dlkalfnesemtorimecdioxide ayluties $upply devitei 32aarel
sol ution supply device 31 that supplies a
- 21 - ci tric provdded| detaghabdet ficom dtheriad rhbewel oty 23e Thuskal i ne
chlorine dioxide s%cgpliginggtasgfcpnl %fdgl\{!e Cs?ol?:zztitorxlxatcan be facilitated.
Fig. 17 is a schematic side cross sectional view of
10 én example where a shoe insertion member is installed in
the deodorizing and sterilizing dryexr of the present
invention to communicate with the outlet. Fig. 18 is a
schematic front view of this example.
In Figs. 17 and 18, reference number 1 denotes a
15 dryer body; 40, a shoe; 41, a shoe insertion member; 42, a
plurality of small holes formed in the shoe insextion
member 41; 43, a timer; 44, a dryer power switch; 45, a
shoe insertion member manipulation switch; and 46, a wall.
As shown in Fig. 17, the dryer 1 of the present
W invention may be fitted with the movable hollow shoe
insertion member 41, in which are the small holes 42, that
communicates with the outlet of the dryer 1. The dryer
body 1 may be aftached to a wall, etc., and more than one
shoe insertion member 41 may be installed.
3 Warm air that is supplied by the dryer 1 travels from

the outlet through the shoe insertion member 41 and is

discharged from the small holes 42 formed therein, so that



' supplies an al kaline chlorine di oxi de sol ution to the ceranic bodies. -5

¢t The citric acid solution supply device 31 and the al kal i ne chlorine
- di oxi de sol ution supply device 32 are ‘provi ded detachable fromthe air
.towel body 21. Thus, suppl ementati on of the solution can be facilitated.

.Fig. 17 i's a schematic side cross sectional view of 10 an exanpl e where a
shoe insertion nenber is installed in- 22the deodorizing and sterilizing

dryer of the present invention to connunicate with the outlet. Fig. 18
Is a schenatl front. h|s 7 and 18,
ref erence nunber d’erh%%% 8?y% ’t? °d9fﬁlzeo? ﬁ’&e“&ﬁlﬂ’az

i nsertion member; 42"1'61 pe4r3fo‘¥m“ﬁé$&$%. Z.i%gaéﬁd Nl &S 1190888 ! ntﬁé“éh%léoe

insertion menber 41; pOWer sw tch; 4

shoe insertion NpAbEFtIGH inuMbRE @D Sy tl%ha.naﬂéa'ééi Ey Wilel arrow in FighS
shown in Fig. 17, the dryer 1 of t he present 20 invention may be fitted
with the novabl elhpl Lisvpwsticel to thesfrdritofromntics didyexr bodipi th whisch lis

smal | holes 42, that comuni cates with the outlet of the dryer 1. The
dryer bodyilantgzdb%d dtq dhiecwald 46 waltc. ,eand  thendshesr 40t fars bimped
shoe insertion nmenber 41 may he installed., 25 Warmair that is

suppl i ed by the 8V9§rﬂietfr Aasprbien membez ALt | Fhe HFEFhiBhERYhoe

nserti on member 41 and b5 g oSlSENELASH QI P, STRII ol es 42 formed

The shoe insertion member 41 can be pulled out
manually or extended electrically by the shoe insertion
10 member manipulation switch 45. The deodorization and
sterilization processing time can be controlled by the
timer 43.
With the above described arrangement, s;multaneous
deodorization, sterilization, and mold prevention can be
15 automatically performed for a plurality of shoes, a
feature that is very suitable for athletic clubs,
gyﬁnasiums,-eté.
The above described example has employed the first
member where three ceramic bodies impregnated with the
2 citric acid solution are provided, and'the second and
third members where three ceramic bodies impregnated with:
the alkaline chlorine dioxide solution are provided.
However, the number of the ceramic bodies, which are
impregnated with a citric acid solution or a chloxine
15 dioxide solution, that are to be attached to the membexs
is optional, and is not limited to thfee. -

% Further, in the above described example there is



'the inside of a shoe 40 is deodorized and sterilized. - To perform

i deodori zation and sterilization, the shoe i nsertion nenber ‘41, as is .
“indicated by the arrow in Fig. 17, is pulled.to the front fromthe dryer
body 1, which is 5 attached to the wall 46, etc., and the shoe 40 is
slipped - over the shoe insertion nenber 41. The dryer is then power ed
by the dryer power switch 44. Jhg shoe insertion nenber 41 can be
“pul | ed out manual |y or extended el ectrically by the shoe insertion 10
menber mani pul ation switch 45 The deodori zati on and sterilization

processing time carovkdednefilzgtenter, toty¥iigh gxe attached Hheh the
above described arrange nai,sinultaneous . deq?ori aLion,.aterilization,
and nol d preventi GREAHE RPALES ARPEERATEY I tR IS [ HeF o ACApFRIETTIRY of
shoes, a feat yr t ] r uitabl.e faor | ub :

gymasi uns, etc. 4hd $§é eé’l%‘e\égb%eg #e%é‘ ﬁ S‘ég %@iaérypﬁ&eé“%ae?sérr%f’ovléﬁc}tl h‘-:‘ere

first menber wghendd e CRRAMLE RRMAIRS ihPPEGUHEEE drith! Rhbhg1xaLPind tric
acid solution are provided, and the second and third nenbers where

three ceram c bddichsorimes efvadide Bblition. t Howevdn) itk eiindeinof dnentheits

sol ution are provided. However, the nunber of the ceram c bodies, which
are i npr egnat &g whith athe tceremici bbdi@sutirenattacheshlicr noé 128itedxiae
solution, that are to be attached to the nenbers is optional, and is
not linmted to thoae each; it ispgptienal.n the above descri bed exanple
there is . ) .

The dryer of the present invention can easily and
efficiently supply a deodorizing and sterilizing air

10 stream.

This air stream effectively deodorizes, sterilizes,
and provides mold prevention for various goods and
locations: shoes; sports goods, such as protective wear
for kendo, boxing gloves, and ski shoes; toys, such as

15 stuffed toys; shoe boxes; dressing lockers; indoor
sanitary toilets; refrigerators, etc.

In addition, the warm air stream, which also serves
as an air towel, dries wet hands, while at the same time
it can sterilize them and can also deodorize them as

0 needed.
Experiment 1

Two different sized mixtures, each of which consisted
of 60 weight% of 100-mesh powdered cow bone, 20 weight% of
silica, and 20 weight% of alumina, were formed into

35 ceramic bodies as shown in Fig. 7. One ceramic body was

approximately 3/7 times as large as the other.

The larger ceramic body 5 thus obtained was heated at



- 23 - ~provided one first menmber, to which are attached t he ceram c

bodi es inpregnated with the citric acid solution, . and one each of .the-
second and third nmenbers, to which are ‘attached the ceram c bodies

i npregnated with the alkaline 5 chlorineé dioxide solution. However, the
nunber of “~nmenbers to which the ceram c bodies are attached is not
limted to one each; it is optional._ 5, _ The dryer of the present

i nvention can easily and efficiently supply a deodori zi ng and
sterilizing air 10 stream This air streameffectively deodori zes,
sterilizes, aB0C pr oThel etesnditdnpr cexanico hofiyr S veas dameyssdsinmp

| ocat:i ons: shoes; sports goods, such as protective wear, for ken%p

boxi ng gl oves, artikadingsbloringdioxide geluipns @l PEHLRAFY  LMRSEa5EREs;
dressing | ockers;_in r nitary toilets;, refri;gerators, etc.

In addition, the %%Dg:lor 1gt ?ég?ﬁl&%ia@ﬁl gf‘gog?é#av"jé:s?d' as an air towel,
dries wet hands, whil Anfi® | b &2 nehekl! b€esgBem apg can
al so deodorize them a?’%ghﬁgéggg&f E?B‘e’ iérent 1 Two different

si zed nixtures,s eaghy HanthicePaf08 BdP$ was fmdékateiiahba%otrid&dmsh
powder ed cow bone, 20 wei ght % of silica, and 20 wei ght % of al um na,

were formed into s@hutimpmwhobedpitsvaas asiijasned rby-iag .sodiufineobetion dcb iy
was approximately 3/7 tines as large as the other. The | arger
ceranic body 5 thasonbtaiate@rdénatpfiempesrture for 5 to 10 seconds, and

was extracted.
Then, the large ceramic body 5 and the small ceramic
w body 6 were covered with non-woven fabric and securely
coupled.

The large ceramic body 5, i.e., the ceramic body 5
that was impregnated with the alkaline chlorine dioxide
solution, was installed adjacent to the outlet 2 of the

15 dryer. The small ceramic body 6, i.e., the ceramic body 6
that was impregnated with the citric acid solution, was
installed adjacent to the heater 3 of the dryer.

An air stream that was heated to a temperature of
50C while passing through the fan 4 and the heater 3

30 flowed in the through holes 7 in the ceramic bodies 5 and
6, so that an air stream containing chlorine dioxide was
generated.

When this air stream was discharged for 4 to 6
minutes each morning and evening into shoes that had been

3% worn, the sﬁoes were dried and there were no bad odors.
Over a period of four days, shoes that were worn by a

person with athlete’s foot were processed morning and



.- 24 - ' 60[err]C. The resultant ceramic body 5 was i mrersed in an

“al kal i ne chlori.ne di-oxide solution at ordinary tenperature for 5 to 10
“seconds, and was extracted. The smal | er ceram c body 6 was heated
at 60[err]C. The 5 resultant ceramic body 6 was imrersed in a citric acid
sol ution,- whose pH was adjusted by a sodium solution to pH 3 or 4, at
ordinary tenperature for 5 to 10 secondgg and was extracted.

Then, the large ceramc body 5 and the small ceramic 10 body 6 were
covered with non-woven fabric and securely - coupl ed. The | arge
ceranic body 5, i.eveninge asrifidessydbed above,handvaentimiasy et be 9HeF~t he
al kaline chlorine dioxide solution, was installed adjacent to the
outlet 2 of the 15F%% ¢8 9¥Ke smml| ceranic body 6, i.e., the ceranic body

6 t hat was i npreggnat. '?h the citric acid solution, was install ed
adj acent to the hé%&EFiﬁgﬁg he dryer. An air streamthat was

heated to a terrperatur?agfterﬁa _ &%E%Qﬂggie%&}pgggbngﬁ@rwh the fan 4 and

the heater 3 20 flowed in the roug I'n the ceramc bodies 5 and

6, so that an afr st4msiloeoBtas NMuteushArRsAF HlicoXi0de )WRére cultisacedt ef.
When this air streamwas discharged for 4 to 6 m nut es each norni ng

and evening into shass dfhat shadbdsrezasdinvdigestt {SCBNokiquisd enediinmdaand
there were no bad odors. Over a period of four days, shoes that were
worn by a per3t8 @prh2athaurse’ sY¢artis (SradpdaciaansoABCagl et )

were cultivated in 5 ml of a glucose peptone (GP) liquid
medium at 37C for 24 hours. Molds (Cladosporium) were
10 cultivated in a potato-dextrose (PD) agar-agar medium at
27C for one week. For the test, a bacterial solution
that was diluted 102 to 103 times and a dilute solution of
about 10%/ml of yeasts and molds were employed.
The stabilized chlorine dioxide solution was diluted
13 to 1500 ppm. A natural calcium ceramic body that was
impregnated with that diluted solution was positioned on
the outlet side of the dryer. A natural calcium ceramic
body that was impregnated with a 5% citric acid solution
(where the pH was adjusted to 3 or 4 by an alkali) was
0 positioned on the heater side of the dryer.
Paper discs (49 mm) were permeated with 0.06 ml of
the prepared bacteria liquids, and warm air at about 40T
driven from the dryer was discharged onto each of the

paper discs for approximately 3.5 minutes.

2 Then, bacteria from the individual paper discs that
were impregnated with the prepared germ solutions were

employed to inoculate 10 ml of the SCD liquid medium, and



- 25 - evening, as is descrlbed above and continued to be odor-

-free and dry. Experinment 2 " Bacteria (Escherichia coli -ATCC
8739 and 5 Staphyl ococcus aureus (MRSA) HI C 2011) were cultivated in 5
m of a soy bean-casein-digest (SCD) liquid nmedium at 37[err]C for 24
hours. Yeasts (Candi da al bi cans ATCC 10231) were cultivated in 5 m of
a glucose peptone (GP) liquid medi unp@t- 37C for 24 hours. Mol ds

(O adosporium were 10 cultivated in a potato-dextrose (PD) agar-agar

medi um at 27[err] C for one week. For the test, a bacterial solution

that was diluted BopEseyes aerg 8@?}°Y¢4ré’§ ingculake (O Moot the %?

bout 106/ m of t d | d | | d
2h?gri ne di ox?deyig‘iﬁf‘% gﬁl?qhé‘?m dlsi%\e S a%glg%"?)p"ﬁreAcﬁg'?‘ﬂt Ve 2 aalft?:?um
i ¢ bod h |
pos tioned on - 35Bh g0, 48 HOBEIAY Sl 0 176 o8 MUK MBS

body that was '”pﬁﬁﬂfﬁﬁfﬁéﬂmekﬁminéaﬁﬁété#diu%%bdtﬁe|é%éflllzatloﬁméffébéf“3 pH
was adjusted to 3 or 4 by an alkali) was 20 positioned on the heater side

of the dryer. § of the diapear odi she pfeyento ifiventor. pasT@Aredudt| md). 06 ni
of the prepared bacteria liquids, and warm air at about 40[err]C
driven fromthe daytlvmma@marge@lsm @ndaoghlds wexe foundpaper discs for
approximately 3.5 mnutes. 25 Then, bacteria fromthe individual
paper discs that ExPer%Eﬁ¥F|4¢wegnated with the prepared germ sol utions

wer e enpl oyed to éé‘oé:é{-&f e(Tnc opt?}tgnhe gCD |&gbl éizd’g?)dl um, and
cultivated in the potato dextrose agar-agar medium at 25C

18 for 7 to 14 days. Then, the resultant body was suspended
in sterilized water to which 0.05% of polysolvate 80 was
added so as to prepare a bacterial liquid in which the
bacteria count was 10¢ to 103/ml. The gauze was permeated
using 0.2 ml of the bacterial liquid.

15 The stabilized chlorine dioxide solution was diluted
to 1500 ppm. A natural calcium ceramic body that was
impregnated with that diluted solution was positioned on
the outlet side of the dryer. A natural calcium ceramic
body that was impregnated with a 5% citric acid solution

0 (where the pH was adjusted to 3 or 4 by an alkali) was
positioned on the heater side of the .dryer.

Air that had been warmed to about 40C was discharged
by the dryer onto the gauze that had been impregnated with
the bacteri; solution for five minutes. As a result,

%5 after 60 minutes had elapsed following the process, the
count of active bacteria was 40; and about four hours

later the count was 10 or fewer.



- 26 - Eunydetes wEre enpl oyed to inoculate 10 m of the GP. _ 'quuid

‘medi um The inocul ated nmedia were cul tivated at 35[err]C for 48 hours
rand then at 27[err]C for one week, and were. thereafter examned to

eval uate the sterilization effect 5 of the dryer of the present invention.
As a result, no active bacteria, yeasts, and nolds were found.
Experinent 3 Bacteria (Trichappyton rubrum | FO 6203) were
cultivated in the potato dextrose agar-agar mediumat 25[err]C 10 for 7
to 14 days. Then, the resu*tant body was suspended in sterilized water
to which 0.05960Fk§8F§§6P5a e 80 was added so as to prepare a bacterial

liquid in which th i Q .0 . '
ws permeated  usi AgORDu Bt Hehetiieg P2 6b wifle vIBE! €8l ngplf vz
stabilized chlor EJ&%@L:O&SN?O@QA&H,QEOV\@&QCHH gisﬁ silidd, hAR020PWkidnead ural

cal cium ceram c Body that was I npregnated wth that diluted solution

was positioned of alunliifaOks girephded Pfadd Erdny Che mMixtdive al codlmham
ceramc body that was inpregnated with a 5%citric acid solution 20

(where the pH hasexdmist bady ha¥ring 4 djametex lofl R mmsvas forpedi.tiBned on
the heater side of the dryer. . Air that had been warned to about
40[err] C was di sdieddg¥dpipe hayingha digmetemwof dAcmmAR® thadt WREd been

i npregnated with | the bacteria lutjon for five m nutes. aresult,
25 after 60 mi nutRieTFES El’a?)’s@tf F&Pigv\ﬁ‘ § h@SpLgcERIw t"ﬁ’e%"g'Ai@wW[‘sof

active bacteria Wag 40,4208 303Y LI LOWSranic body.

Three sets of members, each of which had three such
0 ceramic bodies, were formed and installed in the air towel
body shown in Fig. 11. The ceramic bodies provided for
the first member were impregnated with a citric acid
solution, where the pH was adjusted to 3 or 4 by alkali,
that was supplied by the citric acid solution supply
15 device. The ceramic bodies provided for the second and
third members were impregnated with about 1500 ppm of an
alkaline chlorine dioxide solution that was supplied by
the alkaline chlorine dioxide solution supply device.
Air, which had been heated by the heater 23 at about
M  40C and was driven by the fan 24, contacted and passed
through the ceramic bodies, which were respectively
impregnated with the citric acid solution and alkaline
chlorine dioxide solution. Thereafter, warm air that
contained chlorine dioxide gas was-discharged from the air
%5 outlet. Using the discharged warm air, wet hands could be
dried and sterilized. |

Various modes of carrying out the invention are



‘later ‘the count was 10 or fewer : o - - 27 -
Experinent 4 = - A mixture that consi sted’ of 60 weight % of cow bone
powder of 100 nesh, 20 wei ght %of silica, and 20 weight % of al um na
was prepared, and fromthe m xture a columar S ceramc body having a

di anmeter ‘of 25 mmwas fornmed. A hol | ow pi pe having a diameter of 10 nm
and that was pierced by eight smallzdqles, as is shown in Fig. 12, was
inserted into the columar ceranic body. Three sets of nenbers,
each of which had three such 10 ceram c bodies, were forned and installed
in the air towel conteppdatsfod being yithin thee seepanPt HiRifed 16Wd B8 ded f or

the first nmenber werel gnated with a citric acid spl yt.ion, where
the pH was adj ust"e]d"lﬁtﬁ‘ 3 8?‘ AP RRATRHYEHAT poink r‘?é’tt fag dhphiie LJcé'yby t he

citric acid sol ut osq: YRPLYe 43b é‘ﬂ?n%ttl?e %gggagé 44 @geded for the
second and menbers wetre 1 npr egna put 1500 ppm of an

al kaline chlori neJ_,fUé;g@,_% solution that was suppl i ed by t he al kal i ne
chl ori ne di oxi de sol ution supply devi ce. Air, which had been
heated by the heater 23 at about 20 40[err]C and was driven by the fan
24, contacted and passed t hrough the ceram c bodies, which were
‘respectively i npregnated with the citric acid solution and al kal i ne
chl ori ne di oxide solution. Thereafter, warmair that cont ai ned

chl orine di oxi de gas was di scharged fromthe air

10

15

u

35



-25 odtlet; Usi ng the_dfscharged.marhfair met.hands coul d be drléd and -
sterilized. - ~ Various nodes of carrylng out the |nv3m§iiﬂ en Replaced _"
- 28 - - contenplated as being within the scope of the fol WTMI‘

claims that in particular point out and distinctly  descri

matter that is regarded as the i nventi on. _

20 - -29 - %
18 February 1997

' imat 1s claaed 1o | A R e -

1. A deodorizing and sterilizing dryer, which
includes an outlet and, internally, a heater and a fan
whereby air that is heated by said heater is forced along

5 .an air stream path, which lies between said heater and
said outlet, and contacts a ceramic body that is
impregnated with an acid soiution and a ceramic body that

" is impregnated with an alkaline chlorine dioxide solution,
both of which ceramic bodies being provided along said air

10 stream path, so as to supply warm air that contains
chlorine dioxide gas.

2. A deodorizing and sterilizing dryer accoxding to
claim 1, wherein said ceramic bodies are detachable from a
dryer body.

15 3. A deodorizing and sterilizing dryer according to
claim 1, further comprising an acid solution supply device
for said ceramic body.

4. A deodorizing and sterilizing dryer according to
claim 1, further comprising an alkaline chlorine dioxide

20 solution supply device for said ceramic body.

5. A deodorizing and sterilizing dryer acdording to
claim 3, wherein said acid solution supply device is-
detachable from said dryer body.

6. A dgodorizing and sterilizing dryer according -to

%5 claim 4, wherein said alkaline chlorine dioxide soclution
supply device is detachable from said dryer body.

7. A deodorizing and sterilizing dryer according to



_ 29 - WHAT IS

CLAIMED IS: . 1. - A deodorizing and sterj l| eep %’egnq{e laced.”

whi.ch includes an out l et and, internally, a heater and a f amy
that is heated by said heater is forced along an.air stream
| i es between said heater and said outlet, and contacts a.jrr

i npregnated with

that is ifpregnated with an acid sol ution and a second ceranic b |ti/IIthat

ceram c bodi es being provided al ong sal

an al kaline chlorine d%é)XI de sol ution, bO ﬂll ml
air stream path,

warm air that contains chlorine dioxide gas. 2. A deodorrzrng and "
sterilizing dryercladeoddi wheteir|said deramicr dodyshs dnaie afi enbatkakine e

det achabl e froma dryer body. 3. A deodori zing and sterilizing dryer

IS

LG

according to cl aigex@mifurt her corrprl sing an acid solution supply device for
said first ceram c body. A . deodori zi ng _and st r| | i zi ngﬁg er

according to claim1, 8?urf*h%?°dc‘?ﬁ+&r1f‘§|%’§da§¥e£lﬂ-éﬁ-ﬂ% Bft&
sol ution supplyd |cefo cqnd amc. b I zi ng
b dc%ﬂrl%ﬂﬂi %%Lﬁl %Pgﬁ e cerg.lq}fc co%a:.ns d soﬁ %@%

and ster|I|2|ng

supply device iss &fé%&@éhslféﬁac%@adf%w

rmg to ¢ wherein sai acCl

sterilizing dryer according to claim4, wherein“said alkalne chlorine
di oxi de sol uti on watpipowdex cshéla @e&a&hﬂbimésit@ﬁbsﬁbﬁhéh‘,yahdbedral 7.

A deodorizing and sterilizing dryer according to any one of clains 1 to 6,
wherein said firsgowtersecond ceram c body is nade of an al kaline ceranic.

8. A deodori zi

ng and sterilizing dryer according to claim?7, wherein

Y- con@istlnngéeﬁﬂﬂﬁé.Z' ng and

said al kal i ne ceram c %onﬁaﬂﬁ%d%ﬁlzlléss@n@n%tmlemag durex BEGOrASRg atYr oup
c a:.m Q7newgg\1/:\gf£ saJ. .ll.kgﬂ.wee rcerlalnquségx{]t?ai%os\/\ggéﬂﬁg nd coral

consi sting of ani
powder .

sheet - 18 Febpuaf
9. A deodori zi

titute

30-
ng a%%zth er| |1§l|l é‘Py%‘r:tJé‘(r:actoerddle%Smt% claim7, wherein

said al kaline ceram c gpntai Eléo@éh@ih bane PO a8gt ABydmidecRgHi

el enent . 10.

A deodori zi ng and sterr l'i zing dryer "according to c?ar m 7,

wher ei n sai d al katiadm CEr allfetein said alkaline ceramic contains at least

15

2

15

one ceramic selected from a group consisting of silica
gel, alumina, and zeolite. '

11. A deodorizing and sterilizing dryer according to
claim 1, wherein the acid that is mixed in said acid
solution is citric acid.

12. A deodorizing and sterilizing dryer according to
claim 1, wherein the acid that is mixed in said acid
solution is citric acid and said citric acid solution is
adjusted to pH 2 to pHS.

13. A deodorizing and sterilizing dryer according to
claim 1, wherein the content of said chlorine dioxide
solution that is used to permeate said ceramic body is 500
ppm to 3000 ppm when calculated for chlorine dioxide..

14. A deodorizing and ste?ilizing dryer accoxrding to

claim 1, wherein said ceramic body is columnar in shape

=

]

L



contains at |east one ceramic selected froma group consistTihfsih@fHaslBleénaaplaced ]

gel, alumina, and zeolite. 11. A deodorizing and sterili
raccording to any one of clainms 1 to 10, wherein the acid th
said acid solution is citric acid. 12. A deodori zing rfand sterili

dryer according to any one of clains 1 to 11, wherein the ik ' : ,
m xed in said acid solution is citric acjqd-and said ci tri,cﬂm m ﬁ""ﬁ“ﬂ”'ﬂ
adjusted to pH 2 to pH 5. 13. A deodorizing and sterillzing yar s o«
according to any one o ains, 1 to 12, wherein ,the content of said

chl ori ne di oxi de &t LBﬁ?‘ﬁaR"H% TERT 13 BIMTALAEE %giﬂ“aggrﬁ'r?&ssbbﬁy i s 500
ppmto 3000 ppm C Qr I'or 1,0X] . A deodori zi ng
and sterilizing %%%Fggécgé%lﬁgn{lgaé ? %éltl'eygstaq'gl élla?émlc t%b 3, wherein said

ceram c body has a cohymag &diRiizing and $te289498hg! Ay hctoetiihyZtg
dryer according to claim 14 wherein a“hollow pipe having a plurality of
smal | holes is inggAmed,| ongiditlivhel kiapdtcr salid teraniOrbaBedsd ceram c
body. 16. A deodori zing and sterilizing dryer according to claim 14,
wher ei n hol | ow’piqudsmare, | and relegteint hol hew qrigesoareainisértest imtosebend
ceram ¢ body and are connected by a through hole that is provided in said -
first or second candgriof Badd.ceramic body danst @vez cagnaated ther ia ithreyghr yer
according to claim 14, wherein said first or second cg&;mi c body has a

plurality of |ondltXuithar tRrBTRfHIed &8 said ceramic b

Substitute sheet - 18,Eebr . casos .

-31 - 18 A Qeodorllez'i péag%%‘g%?érlppi %rl‘crl]gs%e.rrﬁ'é'ﬁ'zégl o? ?11{; cocotﬁdé'fl% f?
wherein a plural idysief 1§aud,tafom,hwheks&@vfmtaﬁehs%f;I&@%ﬁmp;;\sare

arranged |l engthwise in said first or second ceram c body.

deodori zi ng and simstdliledng pliynesliasCofdsaid tdoluinnam téranic|bodieks that
wherein said through holes provided | engthwi se in said ceram c body include
a through hol e t hatte Hapraeghated withrsadd, aqid clolutiposi L6 opesitionede
center, and a plurality of through holes that have a snaller dianeter,

whi ch are positi oMElpeEsule § deatesugAndor csqqend Bad & FRigd MARfver .

20, 1o epe0Uor 2100 S0 SULLIEI00 Sntst B0°PAAN0 0, 20N 06 Slhil® 1

ceram ¢ body. ceramic bodies that are impregnated with said alkaline

15 chlorine dioxide solution, are positioned adjacent to the
outlet, so that said first, second, and third members
intersect an air stream.

17. A deodorizing and sterilizing dryer according to
claim 1 to serve as a deodorizing and sterilizing air

0 towel.

18. A deodorizing and sterilizing dryer according to
claim 1, wherein said ceramic body has a columnar shape
and has a plurality of longitudinal through holes.

19. A geodorizing and sterilizing dryer accoxding to

%5  claim 1, wherein said ceramic body has a columnar shape.

20. A deodorizing and sterilizing dryer accoxding to

claim 18, wherein a plurality of said through holes having



21. A .deodori zi ng and sterilizi ng dryer accor di ng to cl %;ggl%gbﬂag\/gge;,q{

aced

~ paper and/or non woven fabric is used to securely coupl e s :

body with said second ceranic body. 22. A deodori zi ng jﬂm ﬂl’U ]
dryer according to any one of clains 14 to 21, wherein a s :
said acid solution is formed around the circunference of the side of sald
first ceram c body. 23. A deodori zj and sterilizing ﬂu

to any one of clainms 14 to 21 wherein a@guppl y groove for E“‘n“mﬂm” Ilmll
chl érine dioxide solution is formed around the circunferenct of tthe"si dle bf
sai d second body.an ZfenticAlUSRAlN iatledraithed Qehbtivide dhy daiaceesrahiy to
any one of clains 14 to 23, wherein a first” nenbef, on which is installed a
pIurallty of sai dbédyst cerami c bodies is p05|t|oned adj acent to the
heater, and a second and a third nenber, on each of which is installed a
plurality of said secolid cdrdeddotizingsandrstquidizingedcyey aceordingt te

outlet, so that said first, second, and third nenbers intersect an air
stream claim 18, wherein said through holes provided 19865§FF?ﬁte

sheet - 18 Febr ar

25. A deodori Zi hé aﬁbjsﬁe&ﬂ“ﬁ?z?‘??gf dWéPdﬁc%cﬁhd’Pththaﬁ‘umh&F EI ai- s 1
to 24 to serve asg_g%_g?o&% Rg @!Pﬂ: (rjlf-’hlﬁz{"o&f%y t@i‘@'ce ) aildA%

deodorizing and s I ZI'ng r er "accov one of

that is enployed %Qui'@ %2 thiSugt Q{dllekzﬁha@rﬁv%oapﬁﬂﬂlf& r&alaﬂxe@aeventlon
for various produCts and’ ocations, such as sportswear and equi pment, W gs,
stuffed toys, shoghhexesre |§disk.ei.6ne<ﬁmi:di1ﬁﬁr QI alhebigh hélle thak ti@asdari zi ng
and sterilizing dryer according to any one of clains 1 to 24, further
conprising a plurdberge diamnetleceow shoe insertion nenbers, each of which has
a plurality ofafnall hol es, that communicate with said outlet of said

deodori zi ng and steri | 22 nd Gepdprizimp and atepiddaing AgYeRmAcRAding; Fag
d di to f ¢l 1 to 24 tall ed bed d
drying machine. 382 PnSpRnein st Carpnle bofi AmGOURRE RIS B ng Lo
any one of clains sﬁp&:ﬁygéré% £o8 s48d A t§:9.c' S s%lﬁt%ﬁatgf said 30. A

deodori zing and ste yer accord I Ng to any one 0O 1to 24
that is installed dh&oémnaldlda@a@ kbPi€fon is formed around the

circumference of the side of said ceramic body.

15 23. A deodorizing and sterilizing dryer according to
claim 1, wherein said ceramic body that is impregnated
with said citric acid solution is securely coupled with
said ceramic body that is impregnated with said alkaline
chlorine dioxide solution.

20 24. A deodorizing and sterilizing dryer according to
claim 23, wherein paper and/or non woven fabric is used to
securely couple said ceramic body that is impregnated with
said citric acid solution with said ceramic body that is
impregnated with said alkaline chlorine dioxide solution.

15 25. A deodorizing and sterilizing dryer accoxding to
claim 1 that is employed to deodorize, to sterilize, and.

to provide mold prevention for various products and



sterilizing dryer according to . claiml, further conprisin
of hollow shoe 5
hol es, that conmmu

;I ocati ons. such as sbort swear and equi'pmant i gs, stuffed ThisS sB laced
:boxes, | ockers, and refrigerators. 26. A deodoriZingu ul II i]
|

28.

A deodori zin

dryer according t

15

1

15

0

25

i nsertion nmenbers, each of which has a plurality of small

sterilizing dryer .ni cate wit hziéi g\ gggliggbgi n;aiagd st e??loggir Imnmﬂﬁmlm”mm )
— -

accarding to

claiml1 that is installed in a bed pad dryi RQ

far sue POBSweRT) 8ptoPEI PRI Wi g8y | FFRFIRA
Goys, Shdk Bdxds)3iokRedd!S Al Sdekliglhdids coOndi tioner.
26. A deodorizing and sterilizing dryer according to

claim 1, further comprising a plurality of hollow shoe

insertion members, each of which has a plurality of small

holes, that communicate with said outlet of said

deodorizing and sterilizing dryer.
. 27. A deodorizing and sterilizing dryer according to
claim 1 that is installed in a bed pad drying machine.
28. A deodorizing and sterilizing dryer according to
claim 1 that is installed in an air cleaner.
29. A deodorizing and sterilizing drfer according to

claim 1 that is installed in an air'conditioner.

and.sterilizing dryer according to claiml that is
“nstalled in an am® %éé a3 spd

—



