;e3e-* ||]$ 6@20 Septenber 2004 STERLI ZI NG APPARATUS AND STERI LI ZI NG
METHOD BACKGROUND OF THE I NVENTION 5 1. Field of the Invention The present
invention relates to a sterilizing apparatus containing the vibrationally
stirring apparatus and a sterilizing method for liquid or solid article by
using the sane. 10 Z. Description of the Related Art In onvent i I
sterilizing nmethod for water) it has been-adopted to po@@ %&%Hﬂ:{erg@ﬁ as
sodi um hypochlorite or the like into water;to sterilize the water. However,
this nethod causes water to smell of chlorine because chlorine ions remain
inthe treated water and thus water itself 15 tastes >:.3d. If the anount
of chemcals is reduced to | ower bad taste of the water, the sterilization
effect is also lowered. On the other hand, if the amount of chemcals is
increased, they are harnfakrtiozivinepaleings sTrerofal gerbfi s met hod shoul d
not be used if possible. Particularly in the case of dri nki ng water stocked
in tanks (water reservoirs) which are set up 2U on the rooftops of
buildings or the like, chemcals_put_in the nal e |l ose their effect, and
thus the water in the tanks are S&£UEINY VEdHEWEHSNEEY and pol | uted with
gerns (bactser) aFi-0f o GO IMgtod N air. Therefore, it is indispensable to
clean the inner surface of tanks and waste the renmaining water in the tanks
periodically. 25 On the other hand, a | arge anount cP each ki nd of

di sinfectant i.s _used for sterilization of. nedical instrunents, Therefore,
there are var (DS STErBLRLAIIEIHEIF B g erEnE Py as SOt B B E ForBiR b so
drai ni ng prohliem; r i.0K i ffiiculit pro to. perform
sterilization gﬁnlpgg gavr\‘/é% %ﬁa%lgg%?pazlq? mgﬂg}%‘goﬁ%é,l&%’?g.g{g d agbw E)é;l)at\’errber
2004 SUMVARY:sORe TEs&sNVENTI ON Ther ef ore, an object of the present
invention js to provide a sterilizing apparatus which can supply

suffici entily ’}st%*{’)SFT‘ipEbCH‘ i Gt éeléFeds%‘lqi d articles w thout using the

di sinfectant or sterili.si :agan ri.Lizi li_qui.d,or
solid articles by Esnl %\ggg*\%gm\??@r%%e?gﬁgﬁgﬁp%;ﬁgg%pbalkﬂa ﬁggel? r%‘g%nrba%r to
attai n the aboveuohjxétint sacicas dodigmtigpechfonisé oasypectikofintheaerasent
invention, there.is Erovi ded _a sterilizing apparatus for |liquid and/or an

article submevgeditnthe Giles, Hewnen i ingethpd savses ratwal toysmet] of iohgomippar at us
having a vibnatiQp 4 bRg- ALt Wl i bratd on oot oy t | east
one vibrating rod ope@g{](?tcl)!r)lr‘agl Téﬁg%%ﬁﬁ@% g(%l tg(gggg‘%{ﬂbg@t J|&{c‘)‘% “&E‘?Te?%%eilﬁg unit,
at | east die testesdtadon fvidserbintedd tiemicalk bisatddogedr fd)owRthad ek gt itgh vane
fixing menber for fixing a vibration vane to the vibrating rod; a treatnent

. 9 a4 b
tank for recéPtifngtlenderilagtdon pHeghilsplehdovared-abp dhe wakes band. thehe
vi bration vangq,Fixii herahe.disposed; Vi r.irradiating the
vi bration vaneO z;]n)(;(}foglt e %ilgﬁa?{%\é@aﬁggfﬁrgﬁgaﬁﬁg%ﬁw ?}ﬁmgs.
ul travi ol et - IThgtetfyret hidhidewiioe dheildgndi sposedi i paisdiel e0Zaotitosi By iR he
treat ment tank; WPerei n the vibnmian vane 2&9/ or the vibration vane fixing
member have &%%UPE EKABRIBRISE Stpeed|inzianks dtar reRvvoirss twidh fus mef metal | i C
conpound, @n - et held generating.material. A holder
for hol di ng %lﬂg{hgf{oigg{ggg%rﬁq{%@%geé{ (r%%;htl? “an e"ﬁ%ﬁ?%gugég?%e&agﬁri Hi¥ig neans
for moving tHeeirotidect, nay tivs Usedwatd iy ahd QEiskseaROEHIIEINY Sobfant RBePLESENT
invention) for exanple, the sterilizing nmetal = 20 Septenber 2004 _;_is
silver, Bal dPotluifd 8ith greredbactari@) taremiste st 29 g -mBreabfare. dbripound i s
titani um oxi ; [ [ " Lbration _generating unit vibrates
the vibrati ogﬁg/lggee{ég@%agg(ggr?%f‘itﬁgg‘é‘n%{?s‘ﬁ*&&t g% Itg‘rﬂﬁrﬁﬂ a‘??&tt%ttg% CPiBPYEi onal
frequency of w200 irotlOGhikigeekdpedllyn nute in the liquid, and an inverter

for contrqlling the vibration nolar nmay be used so as to vibrate at a
25 n the other hand, a large amount cf each kind of disinfectant is

used for sterilization of medical instruments. Therefore, there are various
problems containing not only a cost problem, but also a draining prebiem.
Also there are varicus difficult problems to perform sterilization of

tableware in hospitals, schools, etc.



frequency of 10 to 200Hz. Accordingly to a second aspect of the present
invention, there is provided a sterilizing nethod for liquid andlor an
article submersed in liquid conprising: providing the above vibrationally
stirring apparatus; subnerging the vibration vane and the vibration vane
fixing menber in the liquid taken in a treatnment tank; Vi ' he
vi bration vane at an anplitude of 0.1 to | S. G nm and atagq%¥%$@®%52§?£
frequency of 240 to 1000 times per mnute by the vibration generating unit
to cause vibrationally stirring of the liquid, thereby sterilizing the
liquid. An article may be subnerged in the liquid and sterilized by
vibrationally stirring of the liquid. Forzexanple, the liquid is
vibrationally stirred so as to have a flaw rate of 100nm sec or nore in
each direction of three dinensions. In the sterilizing nethod of the

present invention, the |iqui ds—ﬂﬁﬁ )IE@{WP_' Er—r’ﬁg gn@ﬂqyréﬁl rred while
irradiating the vibration vanég= ane firing nmenber with

ultraviolet-light. The term"sterilization or "sterilizing" in the present
i nvention 20 Septenber 2004 -4 includes "pasteurization", "disinfection",
“m crobi ost asi S"Therdfbe! @B 8bje0BE 1Ak "presehe MBvaitioaf ismie rppovidani sdrilizing
"antim cr obj@aratusWRicRcas Siliply AvBiBleh@p can be applied to the sterilization
of liquid to be treated such as city water) water for preparing drinking
wat er, wat esteflif@ilignd omsotid apos withattersingahe Hainfsctaneer stirilizng)agantadgd aor t he

like. I'n addition,, the present .invention can be apblied - t.he .
Steri|izat] R oo HZRR REREr S0 R T PORY G e | e TR 6 PSS e
fishes, nedical i giderimmhs tBsboRabbisct bRy tofadfast A3pabide urdserg or
processing instrunents and parts thereof, clothings used in hospital, or

the |ike. Thavesdtn,dhereisareyidede terilivitg ect ed to washing treatnent when the
sterilization is perforned. Furtherrmre,ﬁ%{w present invention,c be
appl i ed to APBAEHE for Harid aps/phen hcls suanerged BAIGHId, FYBRITRE awilIpHY

sterilizati %ﬁgq?%&hgh@%?go{%&agn éé%emgw chRemBRY a ¥iBralBNHoRE M 14280

various kinds o urd es 1 uch as mxed juice, li1quor, mayonnai se,
processed mbhkyibmting el éckaiondly ¢duawdtaitofa oméhratioogisestichums af leastene f i shes
in the ”qUi.% such as . ter. Accordin tﬁ thl?e @resen%. invent}ij 02 il,h..ea,

fol | owi ng eFFEHOS VEEHEE Beai .mg(ri??’&f‘ & PP ELuhTanE R PO L A TP ovi de
new sterili zi NgiiafithnGl8aR 116 VB fBART; ¥GkAGeRCOhRRt&alving thUIdIRT, in t he
conventional sterilizing means needs a first washing treatnent, subsequent
cheni cal t r sdioherite \dbrdticueegoe fte §Bsdiva mﬁmﬁgmerrgﬁfﬁﬁﬁpmﬁ@éfaore, t he

numoer oF SHERS 8 PR P By HIE sRGRRDL USRI SO
ultraviolet-light, the device being disposed inside or outside the ireatment tank; wherein
the vibration vane and/or the vibration vane fixing member have a surface made of
sterilizing metal and/or sterilizing metallic compound, and/or are made of magnstic field
generating material.
A holder for holding the article in the treatment tank may be used.
A driving means for moving the holder may be used.

In various embodiments of the present invention, for example, the sterilizing metal



25 arranging. (3) In the present invention, when magnetic materials are
used, iron powders and iron colloid contained in water can be effectively
renoved. (4) In the present invention, when nagnetic materials are used, a
| arge circul ati ng anmount of water passes through a strong magnetic field to
30 make water clusters smaller and thus enhance the masabggﬁﬁfficigagx.

20 Septenber 2004 -5 (5) Use of magnetic materials enab g?ﬁpf ch as
Col on bacillus, 0-157, Salnonella. Streptococcus, etc. to be extrenely
effectively captured. (6) The present invention is extrenmely effective to
sterilize water 5 tanks installed on the rooftops of buildings and water
stocked in the water tanks. Further, it is also extrenely effective to
sterilize water pools and water therein. (7) The present invention is
extrenely effective to sterilize tableware in hospitals, restaurants,
school s, etc. and other associated 10 instruments, and thus it greatly
contributes to prevention of food poisoning. Further, if the present

invention is applied to vegetabl.es/fr ui 58 c \Weshb e iafitintudeoxide or
steril i zati$ Slves galdd aﬂ)‘@?#ﬁ?‘?‘?&’@f’“ﬂﬁeo%?whg%emst eg. . Fg_rlt her, drinks themselves
can be eff ectivel y. Suerithiz6eeerBingnait piteserthe vipisivnivere HENSFRIBITERE t o

wash and S&T1$2e 15 medical i nstrunent e : ; Rtk Ak auid
equi prent ,0. prdl Saiem aed 2t @ WibkaioatlffEEbeRFY 0?8@%}02@8@3&%%?%‘2‘2& %21811} nibct'i on,

(9) The present inveption. iGabd Maypsetke@ko petofvisraeat ander room
t enper at uradd 2B HU rﬁo%(’g@%‘}ggt\ﬂ%g&éa is not deteriorated by heat.

Further, t#}ﬁlgﬁﬁsﬁ% tbDYEHLI on uses the sterilizing means which uses 20
substanti a no chemcal, and thus it is remarkably friendly to the earth

environnment. (10) The present invention can provide sterilizi RS which
is effectivehacordingpity 2 geqonRipprychitBF Presast Eﬁg’%‘—"“n%éiﬁ# Bﬁ‘i"&ﬁédg W NGS

Fig. 1is a eross sectlanal,uheW SRRl idfiqsabadpiead: of a sterilizing
appar at us IEBﬁngoﬂil%gléadnw rag;%tonal 'y s“'gi_rr?%g apparatus according to the
‘present i nventi®dyiditigghe Zbdvs vibrgienlly ftevingfpRaappar at us of Fig. 1; 30

Fig. 3 is a crass-sectignal, view show . I Ye ;
Segtenber 2004 SUSTERERG gﬂ%?%%&ﬁv%ﬁgdﬁjt@%b{ﬁ ﬁ'{am%?g@gn“t |n\r/gi;1t%1?(1)1§9d|:ig. 4

shows an eak%&%%&gﬁﬁﬁ@gﬂ@n of a vibration stress dispersing unit; Fig.

5 shows an enlarged cross-section of another vibration stress dispersin
unit; vi%rating the vibration vane at anamphtuge of d.Ptoal 3 OmAnd 805 vi%ra'.lonaﬂ 9

frequency of 200 to 1000 times per mimute by the vibration generating unit to cause

vibrationally stirring of the liquid, thereby sterilizing the liquid.

An article may be submerged in the liquid and sterilized by vibrationally stirring of
the liquid. For example, the liquid is vibrationally stirred so as to have a flow rate of
100mm/sec or mote in each direction of three dimensions.

In the sterilizing method of the present invention, the liquid may be vibrationally
stirred while irradiating the vibration vane and/or the vibration vane fixing member with

ultraviolet-light.

The term “sterilization or "sterilizing" in the present invention



Fig. 6 is a cross-sectional view showi ng a vibrating vane portion; Figs. 7A
and 7B are each a plan view of a vibration vane; Figs. 8A and 8B are each a
pl an view of a vibration vane; Fig. 9 is a cross-sectional view show ng
still another enbodi ment 10 of the apparatus according to the present

I nvention; Fig. 10 is another crass-sectional view of t arat u f Fig.
9; Fig. 11 is a plan view of the apparatus of Fig. 9; Fi g'éj‘%gep‘@)egi(.)&
cross-sectional view showi ng still another enbodi nent of the apparatus
according to the present invention; 15 Fig., 13 is a schematic diagram for
explaining a fluttering of the vibration vane; Fig. 14 is a cross-sectional
vi ew showi ng still another enbodi nent of the apparatus according to the
present invention; Fig. 15 is another cross:sectional view of the apparatus
of 20 Fig. 14; ipplydes) gpasteunizatign . vidisindrctine opiseabagstasist migrobid: Fig. 17A
is a plan view @81V ReRMEODE ARSOS R TRTBGE inifloBS " 17B and 17C are a

pl an view of variation of the vibration absorbing nenber; 25 Figs. 17D and
17E are a cross- sect ilghares¢itelpvettiasheanviiebarat ied rioalibs giteriihigatientoérliafiigs. 18A

to 18E are a fr ' t Vi b | O rhing. o Flg. 19 is a
partially cros stgg%c%/rjie%ergg%?(:hpgsregbﬂgc a?%/Hé J\%F%Jv)v%%f 35%6%%3?%{1 § gerl\t%%f ¥R
vi brati on absorfor mgimvbrgbeo], wat2d f&Gepitanties, 200« milk, bir ghe 2{kei 9na

cross-sectional_,view showi ng still .another enbodj nent of. the, apparatus
according to t ﬁgc_\{lﬁi”glse%‘? Br ﬁ%@%t‘ﬁ“’(‘iﬂ'ﬁmrﬁcﬂ‘. E“pr‘i FsseteediBatiiatt vi ew
showi ng an enbadiid®sHiQt 18 be treated such as fruits, vegetables, fishes, medical

instruments and parts thereof, food manufacturing or processing instfuments
and parts thereof, clothingé used in hospital, or the like. The solid

10 article is subjected to washing treatment when the sterilization is
performed.

Furthermore, the present invention can be applied to mixing liquid
with the other material together with the sterilization and stirring
thereof. Fxemplary thereof is manufacturing various kinds of liquid edibles

15 such as mixed juice, liquor, mayonnaise, processed milk, or the like, or
thawing frozen foods such as frozen fishes in the liquid such as water.

According to the present invention, the following effects can be
achieved.

(1) The present invention can provide new sterilizing and cleaning

20 means using no chemicals. Further, the conventional sterilizing means
needs a first washing treatment, subsequent chemical treatment and 7
subsequent second washing treatment. Therefore, the number of steps is
large. However, the present invention needs only one step.

(2) The present invention can provide water suitable for flower

25 arranging.

(3) In the present invention, when magnetic materials are used,
iron powders and iron colloid contained in water can be effectively removed.

(4) In the present invention, when magnetic materials are used, a
large circulating amount of water passes through a strong magnetic field to

30 make water clusters smaller and thus enhance the washing efficiency.



sterilizing apparatus containing an ultraviolet-light irradiating device 5
according to the present invention; Fig. 22 is a cross-sectional view of
the apparatus of Fig. 21; Fig. 23 is a partial, cross-sectional view
showi ng anot her enbodi nent of a sterilizing apparatus containing an
ultraviolet-light irradiating device according to the p nt, i nvenii.on;
and 10 Fig. 24 is a partial, cross-sectional view of théaﬁ‘?ﬁ?g\bﬁggbpgﬁ g.
23. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Preferred enbodi nents
according to the present invention will be 15 described hereunder with
reference to the acconpanyi ng draw ngs. An %efrbodi ment of a sterilizi ng
apparatus according to the present invention will be described in detail
with reference to Figs. 1 and 2. Fig. 1 shows an enbodi nent of a
sterilizing apparat usSbbsa pienggnets e matarinlernilidey bactdriat sucls as Cbwagi t udi nal |y
Cross-sectionalyvi acatus. Fig. 2 is.a plan view of the
apparatus. The béa‘%ﬁel?'}{%’?62#%\Gesgé%gglgg'uégﬁ%soc%w%p?tSpécﬂ t?‘35/%‘5‘"'5?1’?lrycuI ar treatnent
tank (steriliziaffecthahbeaptur®d, in which treatnment liquid LIQ e.g. water to
be treated, is chargqgi). A mount table 90 is fixed to the peripheral top
edge of the treat ment'™t JfKPEERNY; IQVeRtARD s teRe b &g P Ry torsts vl ze Baten
vi brational | ¥ siist in8gh186IP&1 HeUfooPRpR 6 B dulHEs tAd Whr FNtEHEN i n ithY Gel-ON 1S
nmounted on the nount table 40. The vibrationally stirring apparatus has a
base menber 42 Fieduttdernit Hpalse axtsrelysdTedtiver tovsteriliad vaper deolshmfit s 43
| oner ends of whishygrs,fixed to the nount table 40, four coiled springs 94
di sposed around the guide shafts 43, and a notor nmount plate 45 placed on
the upper ends of thé7)3Thecmetert isyntiogsisddirehble effaRivepy ticonied the gui de
shafts 43 pass t1‘;31;11reou ept enber 2004‘150%5 openi ngs, forned in'the notor
%

h 2Q
nmount pl ate 45, anvéargelgtf\‘)?%tta h&CHBY PGt g gliterfnd Sthacpssopdated pl ate 45

Wi thin certdion instfgentsTed aBis el gSRtly@atrdbutas o 3seWhlb@bE @gog@bsor bi ng
means. In place of the _springs 44, a cushion nmenber such as rubber plate or

the |ike may bE°HSRdE: [¥ihen ofcihe dyesehle imegiipyds sheifiedstal3 and the cushion
rember are | ocabedatls dhiler GRLRBAR LhODR SIIA; SALLNGR Al aNal pute a

vi bration absorption nechanismto prevent The wibrar rors Fomhot Bf mount
plate 45 to thénkyatik stee. Furtheyi Wriaks ohembedlyesstan bd affectipayaterd 1 hes. a
vibration notor 14 s he mount, pl.ate 45. These, constitutes a

vi bration generati ng?qgfhg RSB S ﬁlj‘:getcg”%t”i‘?s}hﬁ%ﬁ?eéﬂilﬁe verti cal
direction allongedibel yusidecrafiabidsldfes MdviobFiakl Bghipmedt, 7adSa1coONREELEY tO the
nount pl ate 45 ﬁfl 11ff.he upEer end of the rod. The vibrating rod 7 extends
vertical l'y thr§UGR-SHeniPRYEY St hestitah ipketivase nenber 42 and nount table 40

into the treatment teankmdJredshy enhiibAbiPBe Y,ﬁggg&aﬁg r%g{['o qa surface
made of at |east 15 one kind sterilizing or bactericidal al are

non-rot at abl y #RedOUMotamperatirer and Hiys rothedtnbyt \Arketais oot Yetasiofdted by nember s
(preferably faphgds t] cerial) whigch gre nuts 9 engaged with a
mal e screw for ned o%tpﬁg%gggﬁeﬁﬁéﬂegﬁoai usaer?d&\ei%ﬁdlﬁp%f“@s(“ﬁ ¥Kdwn) each
bei ng i nt er gosedsbwtistbnnd bienival, SndattdistileisvidisabbloNtryaRey 10 theasith

vibration vane 10 is §ecured by a
environment.

I‘tS%n
It

(10) The present invention can provide sterilizing means which is

effective to supply drinking water.

25 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a cross-sectional view showing an embodiment of a
sterilizing apparatus containing a vibrationally stirring apparatus
according to the present invention;

Fig. 2 is a plan view of the apparatus of Fig. 1;

30 Fig. 3 is a cross-sectional view showing another embodiment of



20 pair of the upper side and |ower side nuts 9. Atransistor inverter 35
for controlling the nunber of vibration (frequency) of the vibration notor
14 is interposed in the power supplying |line between a power source 136 and
the vibration notor 14. The springs 44 absorb a part of vibration energy
generated by the vibration notor 14 so 25 that the transm ssion of
vibration energy to the treatnment tank 13 is inhibited.20IBeptepnber20ts part
of the vibration energy is transmtted to the vibrating rod 7, then to the
vi bration vanes 10. The vibration energy is transmtted fromthe vibration
vanes 10 to water to be treated, and the water is vibrated and made flow.
30 The vibration notor 14 is operated to vibrate at any specific 20

Sept enber 2004 g frequency in the range fromIOHz to 200Hz, preferably
from 20Hz to 60z arpatkdrs eonrdiot tovthd prdsenti mventier. 35, and the material and
thickness of the vibgation vanes are prefer aFJ set: %'9 that. the vibration
vanes are vibrated inthe Predt fRRFei GITT @xvﬁ thVFFaRPhEHeeS on the

basi s of the vidbwatsimnu@tenergy transmtted fromthe vibrating rod 7. Each
vane is forned of rrel%.al plated with sterilizable netal or plastics plated
with sterilizable neti#l 2sHodsan gnigesrd ossrTeckivad appther sikrtiopstessanyl e.
Each vane i s5sefsph@ifeuheri zontal. Further, each vibration vane is
preferably designed in shape so as 10 to have no notch. |If each vibration
vane has a notch, thEi8e bwisut gresetsgetionnd viaw dhovinkvanitagting vae pdréionane i s
cracked from the notglhsporLip duecdf SBLELEA] of 81Jigue sauzed by the

vi bration. Each vibration vane I's nost preferably des gne& I'n such a stripe
shape that the bul k figs.t Boandoshere tdehra plae viéwohantibanioafvahdie vi brati on
vane has the sane wiI_dthgas t he base .15 pqrtion,thereof which is fixed to
the vibrating rod 7. 'fn%¥e?® SFESahetipPmw ey sheving still prokesrembedimeny provi de
a vibrationist seske SipaRRLShAGrdint to thd BreséhitSHRMEiIGN enbodi ment of a water
sterilizing apparatus using the vibration stress dispersing unit. In this
embodi ment, upper guiife 1P dasnathar srassseetienad vier ohsharenpatatyd of Eigd53: and

| ower gui de 20 rods g45;are .S I h .40. The

correspondi ng upper %ﬁdlfé\%&ﬁéﬁi‘ﬁ%’ Irﬂgctiﬁse %ﬂ%ﬁlﬂ‘%ﬁlgf ggéegdi sposed in alignnent
wi th each other in Vidgetilgak adinosctécdivngb vey showihgrsiild apathet keodbehtveen. A
spacer 8 is di ed between the adjacent vibration vanes 10. Vibration
vane fi xing rreﬁggt?esgpf%atﬁ?sea%?rs%%g%k% p‘feﬁ%%uﬁ‘ﬁ %hd | ower sides of each
vibration vane 10. 2Z5gl n3tibe @hesent diagve Yol @Rplal Mhdhatii8R-aARe thi Xi Ng
menber" means n%t only the fixing nmenber LI but also its accessories such
as the spacer BT ¥6i the |ike. For exanple, the fol | owing neans nmay be
used as the vibratigngs i i j t Lyt ion
portion 111 of the m)ﬁn:u %%%p%lg%%{lc%lc{/am% ﬁ{%whseh&&?%trsglilfndgggggE@%HE%& exanpl e,
a rubber ring ¥ajrebrarapG Ssprdénbbe tiROMEsentOingendidnded as the vi bration
stress di spersing un; n he vibrating,rod 7.at the | ower and/or upper
si des of the nount ;ﬁlé’tggig aﬁonts‘%rh(émcs:%rsl?lcécé?rgbr‘i”%vo?ft napfirf.msTWé rubber ring
i s preferablyy Kesilgned to have a | arge thickness. 5 Exanples of the

vi bration stress di ﬁ:periéengrﬁunit are shown in Figs. 4 and 5. The vibrating
rod 7 is connected té8t M Ifguten Stest e By amarabest oinkigi dds as a vibration
transfer member frOMikNTA/IDL MAPRNRE O vilatith LB HhPLARLAY Tod 7. The
vibrating rod 7 extends through a predeterm ned opening of the nount plate
45, and the upper erdespolBicot 18¢ atche marbvigwiafgrattatiandof7thesvibiatésh by nuts
112, 113, 114, : washer ring 116. The nuts 112, 113, 114, 115 are
engaged with aabr;r%rl%é'%rs]@er“@evr\}ll? formed on the vibrating rod 7. In the case of
Fig. 4, a rilbber rifgesl1BDisadilnE erpasesishetivesn ¥ibe omHatihabg 45 and the
nut 114, and aru ber ring 118" is interposed between the nount plate 45
and the washer®PYRYE1M8*Fh the case 15 of Fig. 5, a rubber ring 118 and a
washer ring 13l is ipgLry he: : . . Lhe nut 114.
The nuts 112, 113, 11%8,e 1?%62582%2%3?58% o Fﬁ@[%gmﬁgrfagloécsa'pgd\%ﬁ?%? formed on
the vibrating #e8%ry. In the case where neither the rubber ring 118 nor the
rubber ring 118" are;used; tazb% ML racti on _stress IS cotncentratfed on the
connection 20 portion 111 afd L HE <uF PEURGH I TSR Y REI¥IE Pand thus the
vi brating r#d variagidni @ibtte tierddeonbabeleding tdabeyer, by inserting and fitting

t he rubber ring(s), this problemcan be perfectly solved. Particularly when
no rubber ring is used and the nunber of vibration of the vibration notor
14 is set to 100Hz or nore, the vibrating rod 7 is often broken. However,
use of the 25 rubber rings) enables the nunber of vibration to be increased
with paying no attention to the above problem The rubber ring may be
formed of hard elastic material such as hard natural rubber, hard synthetic
rubber, synthetic resin or the |ike which has Shore "A" hardness of 80 to

A NN I T . . A NN P Y T



30 hard urethane rubber having Shore "A" hardness of 90 to 100 is
preferabl e 20 Septenber 2004 -11 fromthe viewpoint of durability and
resi stance to chemcals. In the connection portion 111, a stopper ring my
be used instead of the nut. The stopper ring grasps the vibrating rod ~, so
that the vibration vanes 10 can be positioned at the |levels suitable far
the inner 5 size of the treatnment tank 13 used. A vi br &0 Sgpteanzerifl0di on
conprises vibration vanes 10 and vi bration vane fixing nmenbers 11 i ncl udi ng
its accessories. The vibration vane may be constructed by a plurality of
stacked vane plates, and the vibration vané-and the vibration vane fixing
menber may be integrally farmed with each 10 other. Each vibration vane is
preferably fornmed of thin nmetal, elastic synthetic resin or the |ike, and
t he thickness thereofig g0sista rwsswwedtional aliereshoming sthbl enophggoambeddmendf each
vi bration vane L i f L i ..e. the tip portion of
the vane is ke8f4%§%§%%a%%¥élﬁé t?%h\g/)gf%gﬁ%rﬁ%\g? lk%ti on of the vibration
not or 14, thereby appigyiZ2hgisnotroasisyctiodal atiéwoshoaidg @l ebodientdifty to t he
liquid to be treated, For exanple, titanium ,h alunnum copper, stainless
steel , magneti qu?éﬁé’(’r"gs@WaE\‘?n‘g’ﬁE’rB‘cnﬁca"stllg’éﬁ“,l"al(%?"qléé}‘ito‘)‘?“ldﬁ BBy be used
as the mater pake@bdibin@o MBE 3les¥itbiALAt9h; vane. Further, pol ycarbonate, vinyl
chloride resin, 20 pol ypropylene, or the |ike nmay be used as the nateri al
of the synthetic resii§ V2bsat Fossvwestéonalyiew pf chenanparapes ph&igi Brati on vane
to transmt the vi brpitgi GR i@%%&¥ia§”‘i’:r§s’§~ o= hﬁeﬁfsfuﬁﬁﬁg ofothdie Vi brational
stirring is not limted to a specific value. wever, '1h the case of the
met al vi brati oeniR8img@ned atsherit ik apsstis containénsall yitsatioted-Bemm t o 2mm

and in the case oéﬁweg c1%I astic vjbratjon vane t hi c4<ness is preferably

. the
set to 0.5mm t & PO 1P TR Re ‘?rgseg'k(f@%egﬁ?@i ™ arge, the
vi brational 18tirringrigf 2eGk d art BAUGEesks-MbEBnd1 NG e loBShé Gpfyaiubelki ¢ resin or
the like is used as the 30 nmaterial of the vibration vane, the thickness is
not particul ar f&g-lzi:*m'ted 20 Septenber 2004 -12 to a specific val ue,
however, it is preferably set to 0.5mMto 5mm When the vibration vane is
formed of netal, for exanple, stainless steel, the thickness is set to
0.2nmmto I mm nore pref eBEhllgD GESRIATIONOR Tiéy PREFFRBED ANBODIMENTS of t he

vi bration vane is prgferably.equal to O. to |15 nore .5 preferably to
0.5mMmto 5nm The vilﬁrre g rfeéingm\?%érllgenr%%fc Ogdlé‘g?o rtg'ﬁ pfq%sngb%é“v\?[ﬂﬂ%tf‘ﬁgber od at one
stage or pl uf abesstihge fSereliiien wi therofédah@t o0 thevadabnphsyifeatbvedsover pl ural

st ages, the nunber gf{{l %é)gq%gs is varied in accordance with the |evel of
treatnent liquid su #er9t 3 REeriEriverratratieaccpidingrih the BEsRednd t he

size of the invention will be described in detail with reference to Figs. 1 and 2.

Fig. 1 shows an embodiment of a sterilizing apparatus of the
present invention, and it is a longitudinally cross-sectional view of the
20 apparatus. Fig. 2 is a plan view of the apparatus. The sterilizing
apparatus has a top-open type circular treatment tank (sterilizing chamber)
13, in which treatment liqUid LIQ, e.g. water to be treated, is charged. A
mount table 40 is fixed to the peripheral top edge of the treatment tank 13
via a vibration absorbing member 41. A vibrationally stirring apparatus
25 according to the present invention is mounted on the mount table 40.

The vibrationally stirring apparatus has a base member 42 fixed to
the mount table 40, four vertical guide shafts 43 lower ends of which are
fixed to the mount table 40, four coiled springs 44 disposed around the
guide shafts 43, and a motor mount plate 45 placed on the upper ends of the

30 coiled springs 44. The upper portion of the guide shafts 43 pass through



10 vibration notor, and it is set to 5 to 7 as occasion demands. In the
case where the nunber of stages is increased) the anplitude of the
vibration is reduced as the |load of the vibration notor is increased, and
the vibration notor may be heated. The vibration vanes may be integrally
formed wth one another. 15 The vibration vane may be set horizontally, .
however, it may be set to nake sone angle relative to t20eStpemmEtt2004pl ane
as shown in Fig. 6. The angle a is set to 5 to 30 degrees) particularly 10
to 20 degrees to nake the vibrational stirring have directivity. Each
vibration vane is clanped fromboth the upper and | ower sides 2D thereof by
the vibration vane fixing nenbers to fix the vibration vane to the
vibrating rod, thereby form ng the vibrating vane portion. The vibration
vane fixing nenbﬂmmsahdMﬂhm'ﬂhhmamimmnwah$s4éxemin&mgmahhghmﬁemtmbd as

shown in Fig. 6. Th atl nd the vibratign vane fixing,nmenbers
my be 25 nanufRePTrall B B HELLRLMTIRN rig e Rbd TGS AT SPELET
material. In thet asa&aamﬂeﬁ abéoh@inglmbmt ITplaRNEE eHR0spk s M baadubiden vane

fixing nmenber are separatel manuf act ured, the substance in the liquid to
be treated is MABERGWAL BdribhroPlakR 0 Shétkeiml begred-ofh thHieretet ieen and
fixed there, ;anghqh hugeUBhL 3RO LudnSor GG Jark01 &eh Yot ik sefert! Ba11H A, WOT K.
However, the 30 integral nolding nethod can avoid the above dlsadvantage
Further, by 20 SuprasntferongGute-a tidratipn elpoontiiergmaechanismire peaventt the fi xi ng
menber, no dis Nui ccu t he concentration of
stress can be gg%%t Hf%%}M#W;Pm%ﬁgﬁﬁgfgtﬁh%%o %ﬁ% vanes can be greatly

i ncreased. On the ot Hee vhbttad;ona}flytsh&rmgbdpaﬁnam Mane vibnskibhRotet Hkat i on vane

5 fixing menber are se ar at el factured onI the vibration vane can be
substituted bySHEHEthE Qﬁ Pruak gﬁﬁe gg FI&\%% éf”ﬁ?l':‘ﬁ&ﬁﬁ'?rf”sm%l S0

possi bl e i n1hheniGasBe Qburk NRatenie ﬂdvbM‘enI-?ll ﬂe?glcﬁf HiebBon ok s gaRRe, the
material of the vibration vane, the vibration vane fixing menber and the

i ntegral | y- nol dedtads. &vébratiosmed 7| isndoneattedotthesduot miatertp aitstheand vari ous
10 materials ag [ \% V, [ e fixing
menbers 11 cla mgg%ﬁéﬁgqe?%?gtﬁgﬁﬁégﬁggﬁéﬁShgﬂbﬁﬁ‘kp&%§#9gn&ﬁgbmer si des
may be desi gnedpesmgshfat‘metlhm thppese mamberd divend hduxt m@laﬂﬂhatcs tiar eredinkfiter ent in

si ze, whereby th atl stress n _he, di.sperse in Fig. 6, a
synthetic resi gh% §%8ﬁ”§EO%V?FE§§ﬁﬁglﬁ 1B AT C%ﬁ@@ﬂldﬁpﬁa?hbber sheet
33 is interppsesk: bie.tivmarmzheg i Akt i0MaY @01 fdryindg RAREY fldkdafdithe
vibration vane 10 to take a cushion action, thereby dispersing the stress
in the vibrati $HredAg rodd iy Hapratigevagy fpries rﬂ@nbﬁ@sme@ﬁ@év femeg #€ r ubber
sheet 33 is prgf I [ n, e fixing
menber 11 and Sﬁ?éﬁ?wﬁhﬁ?@f%@?&&%&aﬁ@sPﬁ%@%%%%@ﬂh %%ﬁbckgﬁe Vi ?%?ﬁ%n vane
10 as shown |nvﬁrgMnﬁrmﬂﬁem¢dbma£mhgﬂwdmé-@uwmlﬁmhéehgﬁmgkn@aﬂMeWmeration

vane and the Vi n ne fi an.b irmy fixed to.the
vibrating rod b@e ﬁ}sti érjlanaé%ﬁupbr%%ﬂvage Fa‘f Y')?r%fm\/?’%‘fe e\‘?‘é‘"ﬁg@'ﬁ e
secured to wmepaﬂrbafatneng;péro&detah@ymfenad ¥ad 4.0 the vi bratl ng rod with nuts
9 and then 25 one (Flg or plural (Fig 6) cylindrical spacer 8 having a
fixed length are inse faé‘al%?f SIS Fa fiowf’ﬂtr?ltlﬂ@dthedmﬂ% qfi Bheatislg r od,

wher eby the | Nigllihe) SMERNibAEI ARG 18/ i ARl Y LA RERRST | Y

fi xed. Various shapes may be adopted for the vibration vanes %or vi brating
vane portion). lFedgstvepn aaprder7 Bouaerd | 36i @rd . the Ailbmaili o8 Brosdrold. e%arspi“mgs d¢ the 30

h f th i i 20 Sept enber , 20 ti 10
Shgag ?n Fig.vé%%ﬁﬁé stg%aramﬁnegae qurqﬂ?% qg?gégagﬁﬁﬂ@ r%fgnV?Pgn1a

pl ate or by2§upl®|tptcheiﬂngwshM1cﬁltdﬂ mmﬁh@efgyxwghma@b@]énﬂ tankay ﬂave the sanme
wi dth as the VI@P§§ n_vanes (Fig. 7A, Fi %P may be | ess than the
width of the viBHRPGnThEaFERInETE gprt PR the v f@thByergvr%Stqﬁ%@ltéﬁ%é% thephen a
notch is for rfedlurauh@%oa/vbrtﬁénl a)nth\éansmidaevawésbﬁ(fth@%}é&%ﬂ;ﬂ% rdyn&s T X' ng
menber trend to be damaged if I's used for a erefore, i's
preferable to ﬁ@mﬁmhﬁﬁnﬁvmhmfVﬁrame1ahevéOGHUQ&wnEnhstﬁmhﬂ \ahdrthe | on rod 7
i's provided. | i f vibration rods may be provided to
achieve a 10 nmu t?ﬁgodaae&g&gtergl?2|ng apparatus. The nmulti-rod design is
effective t80stir thbeldvibgsitibnttdreld ieapeedted toavibidtgat W@lsgedif@at ment tank.
This enbodinment is shown in Figs. 9 to 11. In this enbodinent) two
vibration rods 7 are provided. Wien the angle a is given to the vibration
vane as shown in




15 Fig. 6, one or two |ower vibration vane of plural vibration vanes may be
downwardly inclined, and the other vibration vanes may be upwardly
inclined, as shown in Fig. 9. Wth this design, the bottom portion of the
treatment tank 13 can be sufficiently stirred, and the liquid LIQto be
treated can be prevented from being stagnant at the |ower portion in the 20
tank. The vibration notor 14 is set on the treatnent t@KSagtenibdrigdabove
enbodi ment. Alternatively, the vibration notor nay be set on the side wall
of the tank, and when the thickness of the tank is small (e. g. 5mmor |ess
in case of stainless steel tank) and thus fhe side wall of the tank is 25
easily vibrated by the vibration energy of the liquid, it is preferable to
nmount the vibration notor on a table on the fl oor outside of the tank.
Furthernore, i ffreduency Hnctheessgeofro heHzt ank00ils eadakbliyofrom2oky td 685, an
enforcing nmenber.is affixed to the si wgl | of the tank as if a band is

f ast ened, and tuﬂdeer\/cioB?rgl Moiateyinugnter gﬁgg}@pﬁlﬁr"ﬁfsﬁéa]i gr%néﬂ &% oh thhe 30

enforci ng nenbetbratiod Qaeepire oeferalP4et sd BhatTHR VibHitddn RReIsRelAlARg uni t
of the present (invention adopts a systemof vibrating the notor nount plate

and transmittinf Phérptprhliond éHbFED Bexibhidtyeurthe basis oftthe tilratidor at i ng
the vibration nete iyoneng B B et s Surface of the
suppl ement al mount pkasheadsis forved ofipptiad mdated wi thoattri likaitle mdz1 drs nount ed
on the mount pl 45, With this.structure, the center af qgravity can be
| onered to pre\lljgatr?ftE lcgcﬁ(%atfefi ewﬁgheséﬁrllﬁo bif? Agtaa eSOkt eaf's”BB‘ﬂ%ﬁgr B%jtlv&“‘f“h t he
case where the fui braaplieorfaciotame itdset ToIRCHOEBANL20. t he upper surface of the
suppl enmental nount plate 45 . 10 In the enbodiment of Fig. 12, the
vibration rod 7 is dél\‘ipﬁédei‘(i'?t‘ﬁbm"di’a\??§FcPﬁﬁ1fer%qlbrda$1ig@ﬁﬁl noghepa 3@ aat some
i Vi S onal vl brat oy o) oyt 2p Rt Redh tolh; NAAG RELBET | dnec
appl i es vibrat Pisan dpiiantane thad theevah¢ duicthckedQfiton the nbtehatoetion Ige Itn t he
motor an air batert ophOEAMER T Sl PR STBRERE BB B0 an air
gun or the |ikerafepbbedassmdd as stidhea sitipaishaps thenerabilhhokilos otiERenERgNI t ude
of the "qutteringi phenonenaon” of the tip end of the vibration vane which
i's i nduced by the Vi FB’F@‘PF (5’E tB‘F VIIBLN ot hasntheatame wadth s\ e ibeee i n
accordance Wit borthe fhee@eenty @f rikbetd bRy dlbkaing FRe7] ength and thi ckness of
the vane, the viscosjty and specific gravity of the liquid to be treated,
and thus it is prefeatieeressnsdpwestiosudh is eneferebiedo rhivitnesdbrationhe vane
as provides nogt--RONREIN| e Tk Ut EEY 190G ,ven, frequency., the length
m (length of a ggrt! o%é_exr%tger%flng%f rBO%O:EV%Tgn F%ﬁﬁ"%n%%g?a%?rog%eﬁﬁﬁg’gti p) of
t he vi brati on s@pa@tisusiag itha vibinatien stresy dbertsignaditf Megbeneybodiment; he
t hi ckness of t vane ar pt constant,.the magnityde F of the
"fluttering” 0&%%2‘“@%58 Sv«t@i *g Sfﬁ‘%@iﬁ#%l’“?‘i?t fheoth | lpwersswddown in Fig.
13. 1t is peefedaliheatosaptdcto thiend@ngddie 0. PROVIFiRoddnd igost aREak or the
t ho I engt h cor FBEBHA RGE Bt Hé Pre disopedidndridereens Viehgath ofict fie . 20

e length cor p _ _ ( et he _
tho. requl remont et Creur 5 et rreel e e R, ke 6 IR ARPREL o1t he
f 1 ui di zati on ofetfdse the qdiaderitsvibrutemsizhesed). Vibeatidthearkeiging redoceoril espondi ng
the appl 1 cati on S FSrGebI HESRBRraeL S s N tenAlir BacPiiba, The
fol | ow ng Tébl In theshrevet dRveakipry I"VIRAItabn 148 Ulikingh@Rberheedrgngt b, and Lz
exhibiting the_ first and second peaks respectively are obtained at a
f{eq:Jencyt (r)]f ﬁjﬂ ﬂgf’é‘g@@i@:ﬁﬁ&%;ﬂ%m%ﬁcesgomfg_rﬁigL?ﬁ?ﬂm%Ctm&.(em Estai nl ess
steel as e NA&S ereof is varied. : z
(rnm 0. 10about 150. 20about 25about 700. 30about 45110 - 1Z015 0. 40about 50140
- 150 0.50 about 55 Fpfexdnpke, eshpeil lowimk  metrisemay emgised fas cive tilraciont er of t he
vi bration rod i nd..portj.on.of the vibratiqn vane fixing nmenber is
set to 27mm a%tges%@séeﬁg ngﬁ‘ﬁ’tt:of)%s%ﬁﬁﬁl@gﬁ‘iS’fmePh'é?“\Pﬁﬁtém? gt theomast degr ees
upwardly. 28 |matehés prvashotvibravestiod, Folexatoly &t irGibes Oth e made of
plastics. Figs. 14 and 15 are each a cross-sectional vi ev%/ of an enbodi nent
of



the sterilizing apparatus of the present invention, and Fig. 16 is a plan
view of this enbodinent. Figs. 14 and 15 are views taken along lines X-X
and Y-Y' of Fig. 16, respectively. 25 In Figs. 14 to 16, reference nuneral
13 denotes a treatnent tank which is charged with liquid L.14 to be
.treated. Reference nuneral 18 denotes a support nenber fixed to the upper
edge of the tank 13. Reference nunmerals 14 and 15 denotZ) Septdmiaéri 200470t or
and a vibration notor nmount nmenber, respectively. These constitute a

vi bration generating unit. 30 Reference nunerals 1 and 1' denote an upper
metal plate and a | ower 20 Septenber 2604 ~17 netal plate, respectively,
and reference nuneral 2 denotes a rubber~plate. These constitute vibration
absor bi ng nenber 3. which is di sposed between the vibration generating unit
and the tank 13rovikel amppler vidnatidoseessnttispdrsplgaings adound 'thadfbritife Fabher
plate 2 are fixed, by neans of bolts 16 aEd 5 nuts 17 to forma | am nate.
The vibration absorbrlyg FeMbeeos Fides,pf 1bsaoint HI13tRetd: tnkherpniestioneh a
manner that theottdwel 11NEM3rubbetréngl is aRdeltabB; SLPHRY to MBAPEN LR are fixed to
each ot her by bgl tks 31 with packing 12 interposed therebetween. The
vibration genert&t®¥§Sunit is nounted on the vibration absorbing menber 10 3
at a central spositio f T r in such a
manner that the vi brg)'éa?gnﬁg?r)gttgg\ﬁ%‘aglr?ﬁr%t{:l%gl??)%g?ﬁh%#gﬁn%?aﬁhéﬁﬁ{nare fixed to
each ot her vi afisfe frand Menbidrati® tod ot cennd@ed Reftbe @amee matetiakhizh denot es
a vibrating ro per..partion of whi,ch s connected to the vibration
absor bi ng rrenbglrmc\&ilbgf%?haeVl@gaﬂII?na?raT%ffeﬁggTbﬁ Jrem r‘é‘gfat\llﬁ“t Tlosdd 8¢ nuts 20,
20' and rubber thé nprd@ngisetl 7aShavibediag N7 Skia&S LIGLSNES SidStekfthid

Ref erence nuneral .10 ]genote a vibration vane attached to the vibrating rod

7. On the vi br 8P5WF Plobhermouahatade 456 an ghequnep suslirgséionednthe Hebmsinghbor i ng
vibration vanesed8.isigbbRasi 108, YANSR419)PaeM Beleh DinsifBCIMARg | OVer

vi bration vane fixing nmenbers 11 20 and 11' are positioned at a certain
interval . RefelbEncH3ndherHb Tedorrsedsith soalefsorewh bl7dfomedt dvettepacer s 8,

vi bration vanes; ; Ebrati V. fixing nber s . 11" on the

vi brating rod ?lb]-%(lg@rrg?aég (%?tth’%t@ er ?Ja}‘lal:lgf )at gy Fafmﬁlli%ég li?er‘iosaéir e

st ai nl ess st eebetwpanothe moppelaye 45 and themutsLidt akd @ mbleaysng €15C. isThe

t hi ckness of t@ﬁe”%gm 35 eﬁl tes 1, 1' is 10.to 40 nmfor exanple. Materi al
of the rubber plat>3 peliee eé‘?‘ﬁ%‘pﬂl@?‘e %Ef,mdhgﬁ veshegyias 16 utheasmeed
natural rubbgrof angd fr £frewadlryng’ LBRRR avidahat AR 185 QL 3hQkpdded 'B%%geni nJIS
K6386( 1977) . anpl es of synthetic rubber are chl oroprene rubber, nitrile
30 rubber) nitf eln‘EP-U%P%ﬂt%d%éﬁ% theypwte 34, slihg metiellghl 1d8.0 pldenlds raublosgaged 20
Sept enber 20044+th L8 bt el e I rubber,,. i soprene rubber,

et hyl ene- pr opyl ene-aimgﬁe{ayérrgkgég{ %@%{?%Iﬁg&r gﬂgﬁrtﬁ% r%SbTber, al kyl ene oxi de
rubber, fl uororubberln Hieldasomeere wbider, ther abbaneing Ubbess tizotypsed Finde rubber,
phosphor us rubbgr I -retarded rubber). 5 Exanpl es of the rubber plate
avail abl e in rnatPlI%kea%é é]segi?ntgfa Mg Ui ’roﬂb%’éqsspllsactog‘fenpﬁg%l At FiegCopmRsbion pl at e,

el ectrical | $0 comrdioat i1V end Wb edirrflnaing, poPiibn tRTESE Al thid PR vibEatisk riBR .

chl oroprene rubpher . pl ate, butall rubber plate, chlorinated rubber plate, SBR
rubber plate, ilFild%H% tp supket dipveyer | Ryoinserlbngesndpfistiog the rylibee r ubber

pl ate, ethyl engm N&-of I t I | at
epi chl orohydrin ?{Jsgg)étb%p g?%!atbf%iq rbg-prggt%g’rlé%ﬁ e?'u?%g’rprl)%{gy g&ar{)?o fléedbf)l} ef erabl e
to use rubber Pinatie uyedendofhermiveari &l vilbeationgofptimpeibtatéen aftor Uplersevi brati on

i sol at or defi ngd,d K6386(1977), especially having static npdul es of
elasticity in goh(la(g)gz \oa% %ﬂret’ ot%ﬁé’ ! rﬁ@”@ r‘ﬁgff gpISeI?%é?’};BT@E'B '?"6’9‘?6' K PEMPE  and

ul ti mat e el dngabbanriaf(sPeabted thdhiBer 46 vibhatibhis kBaas eod tiie, Eéi@&er plate
2is Olmmto ZOggpfor exanple, and preferably 0.5mmto I1Om Fig. 17A

shows a schenatd THHAM ¥ & 810v¢ REYs™or ati on absor bi ng menber 3. In Fig.
L7A, reference nUMEBIa e BHeERy o R foa! O RO AR bl L AL L Tod 7
seal s the upper

passes. The vi bration absorbi ng nmenber 3 u opening of the
tank 13. The i7herl duthent bardofynthetichobleerp eyithetric absinudibee HkawsicR which is

a part of the I f.the vib i,0 bsor bi nb is substantially
equal to the mrr%?%r%ofﬁa{% Ssvpi)?gtt?ﬂéar (Tfef‘?g&nw&o ﬁ?e PR apYamet er of a
hol e of thelletaad updthdnesrubber TaviMgi Sbbrel " Shabdiets 6f 9t B6 1001i8 preRfathbe

vi bration absorbing nenber 3 is slightly greater than the dianeter



25 of the vibrating bar 7 as shown in Fig. 17D. Figs. 17B and 17C show a
schematic plan view of variations of the vibration absorbing nenber 3. The
vi bration absorbing nmenber 3 of Fig. 17B conprises the first portion 3a and
t he second portion 3b, the facing edges of which are contacted with each
other. The vibration absorbing 30 nenber 3 of Fig. 17C has opening 6 while
bei ng positioned on the entirety 20 Septenber 2004 - 19 o{ t.he er
edge of the tank 13. Figs. 17D and 17E show a cross- secdd SRRIEMPEN t he
vi bration absorbing nenber 3. As shown in Fig. 17E, a flexible sealing
menber 36 nade of soft rubber) etc. may bélused to performperfect seal at
a portion where 5 the vibrating rod 7 passes through the opening 5 or 6 of
the vibration absorbing nmenber 3. Such a perfect seal is advantageous for
preventing contfemi thatviewodtft dfhdurdbiditly hndirkdiseancenbahenstdist ance such as

dust, etc. Also in C?Sﬁfefv\here the fl exi ﬁll e sealing nenber is not used as
shown in Fig. 17D, a 'S foepeshiondantion dnl pa sHEPtoFing ey ke ted fastead of t he

10 function of of e hthbDBE dBbipte rhgOfradplerhy i BEakifRN 0 ls albiag tpember 3 in
t hat the expansion and contraction of the rubber plate 2 can follow the

notion of the VHBREPR N@Perdd cantbe repidienshat dbe dbyeds sxitable fandthe Hendrr i cti onal
heat thus gepecgled ip $0Bhént GhOSs I8A to 18E show front view of exanples
of the vibration 15 absorbing nenber 3. The vibration absorbing nmenber 3 of
Fig. 18B is the sane) atratiag vafe merton chebrased vibratFnevavéshi@tndonibaddon bi ng
menber 3 of Fi A comprises.netal plate 1 and rubber p)Jate 2. The

vi bration absorg%r}enlfgmr?ér%%r%?gf“q@@.ng TET BT ?%gesﬂﬁﬂblérragr?ﬁtvépe frare 1,
upper rubber ptaiseugied QueplurEtie) oplkedcRedlvanddale@Vaid EnDPREatRbALSe2' . The
vi bration 20 absor bi n_g menber 3 of Fig. 18D conprises upper netal plate 1,
upper rubber pP%k Eneovibratiqs, yapeithtiag may Be éntpgrallbfemed wiibegactpl ate 2
and | ower ngpahtyptate 1'. The thickness of the internediate netal plate 1"
is 0.3 to 10 mmfor exanple, while the thickness of the upper and | ower
metal plates 1, 1' ifgchk yttimetion sargeis dr@ferebl4Oformedoot thimmptad, adastbnt i oned
above) since t . > . Rl at pports, the, vibration, generating
unit and the I%ﬁériéh&éf%ﬁﬁ Bﬁﬁeglﬁl% iaggéé%ﬁﬁég'ef%%p%@fsbspﬁ%ﬁ' %0 Ther 18. The
vi brati on absovdiiunghatetiberip otfiorFbt) eachSEbEAIRI =68 SXMPPES 2 TRItAerifgd ate 1,

| ower net al plahte 1'., and rubber plate_2 which conprises an upper solid
robber layer 28°"¥HYHg “?‘uﬂl?etrlplpél tHpn 9h ta%aar}eowepédwﬁ ﬁ'”@btlﬁ'e&el ayer 2c.
One of the uppertRad viwson 38 thohitaf il R6tor! RY ShereBy adfyM@YnoP&nfym tt ed.
Alternatively, a plurality of 20 Septenber 2004 -20 sponge rubber |ayers
and a pluralitVibEftigobytealsadbadityapethe Mayidoe hestuated. the exanblser pl ate. The
vi brati on absog;bi 3 f a rubber. plate. Fig. 19 shows
a partially c?%?é@grégﬁrﬂgﬁgp’, C%E%é%ﬁ%{n?%%e%%w "(‘)aﬁne?%m?/tg?isgﬁ &h of the

vi brati on absordgnatic seebepr 31 Lol ttheenp mésBS us@vantHelRbaiaPbAtRS md&adnd Si X

netal plates 1. h bei ng.di sposed between th dj acent rubber plates 2,
and has ci rcul“élr%r gh%’p‘é?ne'Tﬁ'&tégi s""gY%@P'?\%& VWL welagider ssiton absor bi ng menber

3 a hol e 3421 hiodugboyldier or RAS I8% @yIRl dsell G the GHEd-DY dhe"BARRE 3 tO the
treatment tank. The dianmeter or width Wof the nmenber 3 I1s 10 preferably
equal to or gr@SteFiPFHAPD ¥&Ece the thickness T, nmore preferably three times
the thickness T. |f e, ' i \el Ll:, ,t.he.vibration

absorbi ng nenber 3 is belntr%%gtog\:tﬁé/é’%gatﬁﬁg&%eﬁ ?ttc:*ggfmaitﬁ%gtﬂ?%ﬁmand t he heat
gener at i on becoatsy andreahkedlthe efifectt of theevibratdbriadsthetimeanndthe vi bration

absorbi ng menbgr..3.and the bolt. 13 In the present invention, it is

pref er abi e tgbﬁglete? %8 A, $a5P IS srluah WB‘?‘“ng‘”n@‘ﬁif@Fe of ithe pef@d yabratios 10 rubber
pl ates. Thezivilanat ilenthganessald pataably de3 tr@har abban, alnhachgd d.g e netal

pl ate si de of %he | am nate. The vibration generated by the vibration notor
is transmtted™®dEHE Vitbrtien grneatbo thickepsaeaineefegably et te Onwnto nember 15,
20 or the likeugmltif $heP t e I e t.0_t.he weight of the
vi bration genergﬂt i Ir?g&l?nfh?&@%%) ie%?%sﬁgﬁPolﬁ éfb?%%g??]rggl%a%%?r§,ngespeci ally
at an area corafésspdadiedged.o t he support nenber 18 and the upper edge

portion of the tankyl3,..as unifor .as possible. In the preset invention,
liquid to be treat egher?*a%pebeéa‘?r}é‘f‘ isﬂ%‘yﬁi?ﬁ Nz g‘ﬁ Mg &7 vsee®s B tap water,
wel | wat er,30r aiatyrisasfethe vibvahionadng thed CRckREs e tnef parﬁ@éuhsm?%ﬁi*tgfr wat er,
various kinds of organic solvent polluted with bacteria or the ’li e, or
liquid containing inorganic or organi c substances. In the present

invention, articles to be treated is not limted to specific ones, and they
may contain tableware, parts of food processing



30 apparatus, various G ns and containers for food and nedi cal service,

20 Septenber 2004 -21 nedical instrunments such as instrunments for surgical
operations, clothing, bedclothes, fancy goods, vanities, foods such as
vegetabl es/fruits; etc. Wen an article to be treated is large and it can
be directly set in the treatnent tank, it may be directly set in the tank.
However, when it 5 is a fancy good or the like, it is %e%eraglzﬁ/ o ]4in t he
tank while put in a porous container or holder such as %B@ ery i ke.
If an article is vibrated, swng or rotated by any neans, the contact
between the treatnent liquid and the artikle is further enhanced and nade
uniformirrespective of the size of the article. Therefore) this 10 is
preferable. If the article is large, the article itself can be suspended
and a suspendi tiga BpEDEl wdde, DewateRr af ¢6 preTetiBly 66t tO0.Ihedo ohi. We article
is small, the article is put in a porous container and the porous contai ner
is vibrated, sWGigPEEivorat éd fored af mpeladey exadries stpindessistetthetbpor ous
container if NGGASSA ¥ st RORPYS 1 Mopk PELTeRRYy BSmh OFIRLEOfndS pl astic
material or netal. It nmay be formed by formng desired holes in a plastic
pl ate or net alamplijude ofHowevibratidgnf vaphids matierably ehwl dpeh Iy talin, mhee si de
wall is requr i eased, the side wall is farmed of netal wre
mesh or met gl I{%\ngfreggor%g?ﬁ dgg'gﬁg)dg@m"th resin. The rate of the open area to the
side wall may be setTh¢ eilmbidut v dap B8securtliconihohebrating rathapendkt@ hol es

formed in the container are set in conformty with the size and shape of
articles to beorrQé’éqlvﬂﬂgeéng'h%ﬂ}eeﬁlp@&1Q%VTﬁésssFF‘i‘"F*? LY MR rBa¥¥ent i n the

liquid so as tipeamdieee dth@shisoRest inrRasddki i kid BREY of TRERRAEN area
rate is preferably set to 20~ or nore to the side wall area. If the open
area rate is |'ofEH SUpaAs thtes, vl velume bl the Enepipent tankfanditbmeizei of thower ed.
The 25 hori gonkgld ¥5Sfed! %ﬁ'it.si@%‘; t%fstim 00k i&?ﬁmﬁﬁ%.% Gk Gyl ar or

pol ygonal . The sw ngi ng operation for the articles performed I'n ‘he pr esent
i nventi on neantesutie mnlsErovi shagasgismbicreased, htht ainbld tedai afgthanpbriatisdleisi s equal

to about 10 to_ 100 refer 20 to 60mm and the swi nging freguency is
equal to aboutre‘thsfe(?gl ége E%‘”F‘ %lb%t‘é‘.graltfont']’?éorrbié?qrﬁﬁe p%’FjaYkFo‘Hin“a%ﬂE‘arri ed 30
out, the same midrefly RaabQ. SHE VilhEBh vine@agive etk tdpYalQ AIThded & @Usnet he 20
Sept enber 2004 -22 rotation at a rotating nunber of about 10 to 60 per
mnute. Fig. 20°%&r3 cross-sectional view of an embodi ment of a sterilizing
apparat us havi ng sugh, iR GY Skl BNt 1hakeal @i gzgwe%ke A bdyCleesrand a
driving neans for noving the container. 5 In Fig. , a Vibration

gener ati ng unite rehiseieningte rdletive Bp ahe doripottal plage ias showntrekigors. t he
treatnment tan I,n the sang nner, as the r at of, Fi gs. tog 11. In
addition, a v:ﬁg%é{] %lgnaflrsa?ﬁa ?42’%? rs}ﬁélte%rgﬁﬁ‘le%f‘rgﬁfef%gy Wé&tzﬂéjﬁgre?sdg‘k e via
coi | ed spri ngsth24tbrasiehif oirdhg aali digedthatyi bration. A vibration notor 248
and a bal ance wei ght. 249 are secured to 10 the vibration frame 244. The
contai ner 252 is at E3EhEaratiPn aee v s1aepd Aromr et thyueoer ant deveesidesg nenber s
250, and 1 sp0r ahareBel LA bAoA ARER MUbEAN% 1R nd v IRbALN AR 15 hown)
controlled by an inverter (not shown). The articles to be treated are taken
in the contai rfé¢ vigatingireth therehytfateide dhouitdatihe vanei mrRisRaTmnd vi br at ed by

the vibration [ 5. in.the vibration notar, 248 and
transmtted t rﬁﬁgﬁéﬁxt\%@ﬁxﬁﬁﬂ?ﬁgs&aﬁg t@%ﬁﬁ%@%ﬁoﬂd’aﬁnﬁgr@t%%}yso that the

articles are \ntlriaddesk ahiodn riplFieds.i n the contai ner 252. The swing notion of
the articles can be _perforned if the | ower ends of the above coiled springs
246 are secured to a'milPRRitomMneh and thyy YiREMden yapetGxingaerhesammeit tank 13
and 1s T eCIBr aRalthdturBVS oDyt BB AN So Rl nnd R Lhisi i BlasBhiOW 1ol L T} EnPOSST I €
to arrange the container 252 so that the axis 252a extends I n vertical

di rection. Thé&afratiess ithe vibrisd ore xaneranii rthe evdbriabion hvenes Cixing wambdri e are not 25
limted to spegif.l h ver h resent .invention is particularly
effective to g’tgéqréé%gﬂ%@ff?crtgﬁgr&;ﬁ %%eyc?ufabﬂ%gge( &bl %%lln%bqepq b%,tr- §%Fopat hogeni ¢
Escheri chi a cdhpreg@tdbty thalcbmmpedibraporVidar iherddatwadingwiotitd eW$e, and

Campyl obacter, Yersinia, Wl ch bacillus, NAG vibrio, Pseudononas

aer ugi nosa, BJP%%‘}C}}QFE‘K tSeEfﬁE‘?da o eGrEhAYY BEoraRLRE Yngk-c Havevesy dBhy| ococcus 30
epi derm di 80 Shie@RIORIGIHE e BRIE IR BIAE thoabdvaldi SadviTt AleS UYSrthENt iy Obact er,




20 Septenber 2004 - 23 Citrobacter, Enterococcus, Klebsiella,

| i act eroi des, Legionella, Mcobacterium Pneunocystis carinii, fungus,

pat hogenic virus, etc. Metals such as Ag, Pd, Au, Pt, N, Cu, Zn, Sb, M)
Sn, Pb, etc. may be used as the sterilizing netal or bactericidal netal for
material of the 5 vibration vane or vibration vane fixing nenber. These
netals may be used alone or as alloy thereof (for exanple, bra %% r..alloy
of these nmetals and other netals. Further, netallic oxﬁ@é§|§§Eﬁ’ éﬁpﬂtanium
oxide (TiQz), zinc oxide (Zn0), silver oxide, copper oxide, etc. may be
used as the sterilizing nmetallic conpound l8r- bactericidal netallic conpound
for 10 material of the vibration vane or vibration vane fixing nmenber. The
sterilizing netallic oxide nay have a formof particle. The size of the
particles is ndhtdgratitethel mne aapend Fixing sdnbe:, ddosiev@tinuity irstieekes abl e

t hat the di aneter of ngticles is.as snmall as possible bﬁgguse t he surface

area of the parffFed™ Lhe cpopatmadipn ofnefresecandie #RidddsatBitethe s preferably
15 set 10 5 ~ Miffideo6s theTaes il BCBreal1y! figrakkdr at i on vane or vibration
vane fixing menber formed of a sterilizing netal or a sterilizing nmetallic
conpound such as a nét &M piheptpwle idrtherdbiation vess apb ther wipsatéen kapepl at i ng
the steriliZisngiiRk bt dbd S0y, ABANRSt LAY K QhukiSy Yol 81 1 vane or
vibration vane fixing 20 member. or by perform ng conposite-plating of
particles cont akbatitytedby stoghdr| vikratiprnehal Howrgrondeatexdnngeaist alsbes of t he
sterilizing netall.ic coppound t he substrate, The farmati on nmethod of the
surface |ayer éjgssdtélseclr"l dcaﬁ%(?ggh?ré(}teﬁréﬂ;ﬁﬂﬁp att Cltehgn\r}i%bsr ﬁ?ﬁeorﬁ‘%ane and
the vibration wateeidliod 1@ vierded a8 ewd Ohrati@stime fIRInG memle .anlithd hi s case,
a plastic 25 substrai}\?_ai s subjected to a normal surface treatnment in order

to enhance adhe8iifipyBpEet pridclesargest dimder o plashtrapderialy. Pramrings
Techni que” pPP63Rt-H1664 dessied éBGve]ﬂr!aiyybezéeiilWelvitWat!\ilbﬁb&{a QG G- fbUN
Conpany, and then plating such as silver plating or the I'ike oOr conposite
plating is car i edanging theovibratidnevapoipdsin thepirpet agl lder sGes m@p beAu, Cr,
Ag, Fe, Pb, et . tenber ., 2004 -~ 24 sed _as trix.matrial, and
netal lic oxi defaesr%g'geglﬁoi %‘9&25 e a%?%ﬁeriféx’ﬁ'?t"ﬂl&ﬁé? agt Sﬁ%ﬁeag(a%é‘azeas
particl e nmater iwbdrebyl thet Vierqii @settbssi et digpersal | east one of the matrix
matrial and the particle materjal_ is sterilizing or bactericidal.

Especially, it is pr dfevqH) &n - s e? PHENRIdMBPYALTheR Bich sSpagtueringi dal
titani um oxilde ppatid sHe8s oARG-uARMdh¥etOd3 PAGh@FdoshdBdtwdln thEibionPRine OF the

like. As the sterilizing metallic conpound, sterilizing stainless steel
contai ni ng Ag &#XiNg members 1k en shrevitbratiher vk 1felp tike @sedhioAsctive, steril i zi ng
mat al |'i ¢ compoypdep.t iitad [ i raed. by surface oxidation.l10
treatnent, for exanp leé%ﬁahgﬁglsg eIS(L: 1(%)%%3?%%0&%5%0%1@?{1 E‘r\e Swﬁ)eir]‘il? ani um
menber or titanéimshédtoy thendobiter nehyetb?S &4 seforsbll. ddsigred derbet @ng@ehingy e

hi gher sterilizjihg.,activit ased aon higher photocatalytic activity of the
titani um oxi deﬂfei fration i"@’\ép’gé’f“ér"ﬁ%?"éqtlc?”g&lﬁthtWeprtOP?C&rﬁOWOtﬁP deP ¢ m as

fol l ows: Fi 128t of phy OliBatABRdAe @Xadehol liFeR §itaniumplate is prepared in a
15 m xture of HaPQ,, HzSO, and HzOz with a voltage higher than spark

di scharge (first anob¥zdbiasing. vamy eprtionocemonikingt thei wibratiom @xé ded thor ned in
the first anodizggifi L [ cli tﬁ'ﬂ - alytic properties, are
renoved by reanodi zlati or(1e iidilgint%hh"eem§1‘(?|(i‘x‘%lh\r{)g , &gz&egjﬁgo h%zéo‘?%fés{é%%ﬁ% by

anodi ~ation). i@ apaitt iWbénes phurel iag d€dibratioh evapdsxéngr @cefed HaRR:, HzSO, and
HzOz for the 20..0nprove t of the phaotocatalytic activity of the anodi zed
Fim As the ot rNEYaE The 811 FEoLRa0t ot P destoias #11 Weh or ned by
surface oxi dat ben(Rigedl BERlu@l (BlURN BHIAGRADQLaQF BhHh M T @kl Rygigenber or
magnesi um oxi de fjlmfornmed by surface oxidation treatnment of nagnesium

menber or nagn®<$ URPEHPT 89 apdatier jushyived 4 dbe yilwatingirpd weeetofthehe above 25
sterilizing matgakiy TeYagalolViglo M P ' j i ul traviglet-1ight

irradi ati on nent F%Ir?ggg at erl?e Eédt‘]gcreﬁf)?gr%rﬁgggg ri'e\g: (%65 bgfeatghg @iprﬂ[’ ation vane and
the vibration vane flagiong shapebeay banddpeedyfeatheyvibritbmceles Tdrevivhatakness of
the surface | ayer thus .,prepargd is.not limted to a specific val ue,

however, the t al%(e: Hgt%gn)mﬁg%oﬁ”t and zBoa'ﬁ‘dllﬁs' itapd A phayl epmedes Bt ithy a
sufficient &ffsabe cAshoetasiion vederands, the overall vibration vane 20
Sept enber 2004 - 25 ' may be forned of sterilizing nmetal or any netal

di spersed with sterilizing netal particles. If magnetic field generating
materials are used for the vibration vanes or the vibration vane fixing
menbers, water to be treated is 5 activated and sterilized. If the treated
water is used to clean clothes, it has been found that the water is
activated to the extent that the anount of cleaning agent to be used can be
saved to 1/5.




In order to enable the vibration vanes or the vibration vane fixing nenbers
i ncl udi ng accessories thereof such as the stopper rings, the bolts, 10 the
nuts, etc. to generate magnetic field or magnetic force, any magnetic field
generating nmeans may be used. For exanple, permanent magnet (hard magnetic
material) may be used, or el ectromagnet may be used. As occasi on denands,
soft magnetic material nmay be used. As the hard magnetig terial be
used ferrite magnetic material, rare earth magnetic nat@rggpte”i%err@eti C
steel or the like. Specifically, Al nico nmagnet, samarium cobalt magnet)
neodyni um magnet, iron magnet, boron nmagnéf -or the |ike may be used. In the
case of the soft magnetic material, a coil is wound around the soft

magneti c material, and necessary nagnetization is induced in the soft
magneti ¢ material (sBfetvikeghet vape tltshownaln Fig. rfagiaethe Zleched egcdattinge on t he

20 basis of the principle of the electr net by making current flow

t hr ough t he coi°V£a§5?stS ‘”fh?%‘%, DOEEIOP %B‘H“ %tpg%?)g“ Per ﬁéf‘rlpfﬁ/‘"%?cw‘i ﬁglP‘?skeﬁ‘?ray be
used as the soffixinpgemdet ¢1 mBf Biveathe SReRidtnes 36 WitliBGBR vhkes Bt £rigl 1S
magneti zed on the b?si s of the principle of the electromagnet, the polarity
may sel ecti vel kl%e{fﬁ t 6F grude dessnipnshe width of ) thevipratipgryases fiienyibl us to
mnus, 25 (25 Fle.igB) VakiBehel 2000, nBHS rdofnPliforndd3]n fld hfarSfl A M NUS, (4)
all is set to plus, or (5) specific vanes are set to p‘(us |Ye t he ot her
speci fi ¢ vanes th gibsatiion yangiand $he Tinise nenbgindrdnd tneteedanaded ifidy iseuskd exi bl e
thin plate mag [ Sgl i.n Japanese il Mobdel Publication No.
Sho- 53-21438. ?ﬁgaﬁﬁ?gg%%?'t ?ﬁegfgfo{%eftng% e‘%Fl@%Ei g‘f é%imsmp'?oé?}brabl y equal to
500 oersted or 30 nalrethe abd® Sepdieedrer o200kratidbrodlhaseromenet i c material s
are preferably, used particuylar for, the vibration vane fixing nenbers

Ly, ] :
i ncludi ng the g%”@%?s&r?%‘?@ﬁe?%%*“%ﬂ&’h%@ P RBYOET 9 PAYSYe 2 he bolts, the
puts, etc. W URILheas (yBRlatal Ang BRGHALL ATRUAI: Aod kot RACHELYS. 1O 157, S
Sal nonel I a, Streptococcus, etc, can be extrenely effectively captured. The
substrate or badé WHherberddp tehgeatebrint bmewrsrrds togrdmenhdanki. bihas i on vane
fixing menbers gy f, ok [ erials as.described above,
however) ‘magne'tei C 1P1u b%?%ngg l%gb%ég%%vﬁ%'l gn a eermlbo(ralclié'% "g’ ttoe“sﬁ%té?r} ate of the
vi brati on vanesoder7 areeprevidedit i on vane fixing nmenbers. If 10 no magnetic

material is require any netal material or plastjc material may be used
for the substrate. %?T ﬁ%er angle gifets E15BdeNe oibrehios vans &% SPYg I8t i ¢ powder
may be cont & nB@. i) dnb@rStwbIbkedt @brattoni mndbeferabhenhbah whe rﬁaifycdéi d to be
treated is vibrationally stirred so as to have the flow rate of LOOmM sec
or nore when d‘_é"t"‘é‘@?‘é‘é Bylingl.t adelde pithasngboritn wherrnobmgmerdle | ownet er
(ACMBOO- A avaldafbe L OfAliRGiE! 8CHIANIES o, Hlhoktan BELSH G 4L 2l | on
activity of the vibration vane and the vibration vane T I ng menber is
enhanced by i rrgainanti tapktl3ern et dufiikianblyi elietedy bghthe Higgil LIAltoalikd 22 show
an enbodi nent e_present inventian in 20 which ultraviolet-|ight

irradi ation i s&fﬁg%gcaﬁr?g tpﬁ?vs?n%éeﬁb%m s ,Stefgﬁ@t\ﬁtbﬁ‘&t*"Bﬁamrﬁ"gtﬁ"rtﬁ?ng

appar at us i 8 n@ihk.nounted on the treatnent tank 13, but nopunted on a base
menber 60. An ultravjolet-light irradiating device 62 attached to the upper
edge of the treat nment® VAHRUPR mREE nisusetravihel weatmentptaskd 3 dncthe abekel ect i ng
cover 62b. As énbdikdnk! AYieRhRlvel AMPheS& & QN A
preferably used: Del?t eri lfm I avﬁpg ngglﬁrﬂtyr?r]p%loftﬁébcuryg?tzzi?rnpl;tl%lr?%ﬁ wSressure
mercury | anp; ®upertank.ghndpvhes he ¢hivkressiny thammk Geswilildlal Swamp:le® ackl i ght

| anp. Wavel engt h ltraviolet light of the |lanp 6 i,s. 200 to 400nm for

exanpl e, pref elrna%a\gé Ogo%alt”\c{)es\i e‘?}nil’a(%kﬁ Srﬁj Hf“ﬁst@ﬁlsér?%ﬁaﬁitﬂfythlea‘fﬁﬁ‘ & 253.7nm 30

central wavd engtly iibraves by prebiiahby ensgof theQigoapt anPerr2898ie t27 _ The

ul travi ol et Iar‘rB 6@@ Qg 10 to 40Wis used alone or in plurality. The |anp

62a is di sposdl Bt U PHEEIHErorpteh of Retabispert the Hliver aitsédet olokher bkt i ve to the

vibration vangubheridl exigNARcBRL SOMALAY.is Gl ff bCHI P Cayer 62b has
Ight re y the 571

such a shape that the ultraviol et | ecte nner surface of

the cover 62b e@firaigemsmpas isheffinedrtat thersidearsd 1 k3. th¥hank e lieat borg isover 62b
al so function e the leak.of the ultrayiolet light toward the

out si de of th?%%@%%@ﬁtﬁ‘% v %6&&08? §.Stﬁfﬁlﬂghaé’p%r6g‘§rhst BRUNEE nthe enbodi nent
the |iquid 30 @nEscinghweaberonal |y stirred by the vibration vane 10 while
irradiating the vibration vane 10 10 and/or vibration vane fixing nmenber
(11, etc.) with the ultraviolet-light. The activity of the sterilizing
metal or sterilizing netallic conpound is enhanced by the ultraviolet-Iight

~irradiation to reduce the treatnent tine. It is considered that the above

effect of the ultraviolet-light irradiation is based on the activation of
the sterilizing metal or sterilizing netallic 15 conpound by the
ultraviolet light) resulting in longer sustenance of the sterilization

o a o o N o Y a1



20 ultraviolet-light irradiating device 69 is disposed at the inside of the
treatnment tank 13. The device 64 has ultraviolet |anp 64a and protection
tube 64b for acconmobdating the |lanp 64a therein which is nmade of
ultraviolet-transmtting material. The protection tube 64b extends in
vertical direction, positions in the nei ghborhood of the vibration vane 10,
25 and is held byaclarrplng menber 65 attached to the in sur eoof t he
treatment tank 13. The protection tube 64b nade of quara PW@%?O
transparent polyvinyl alcohol are preferably used. The pr ot ection tube 64b
may be integrated into the |anp 64a. Accorkding to this enbodi nent, the
ultraviolet |anp 64a can be 30 di sposed at the position closer to the

vi bration vane 10 as conpared with 20 Septenber 2004 28 the enbodi nent
of Figs. 21 and 22. Tfhevplre‘&eimtgenena/teﬁg it off the dresadesvanbiofl ddsptaey e det ai |
with the foIIovng,xﬁz;em0 n’g % oweyer, the present invention is not limted
to the fol | owing exanpdeting rghopnt Rlate a5 rEVER e g ibmtiey 11 was

used, in which dnbeywifbihatmoat Mate toVage oReeind remonet ije sﬁ&ﬁe'cl via¥iipg a
coat ed surface layer of silver. The size of the vane was 210mm x 140i m x

0.6mm The vi brét Vl@@ﬁ’é’”fﬁeﬁfﬁ&“ﬁﬂﬁﬁerw\}ﬁgcmﬁhfe\f@raﬁi@r nefvadAdsi c materi al
of neodym umgmagagtd td iBe Jbwef sﬁitfaéé)of Qﬁe E@l%gntg?m&t Has. 0 x 60nm x

4mm The vi brati on notor was ase I nner SI 26 of the
treat ment tank %e‘%%ﬂwnqn@mnﬁixl%@mmd cmstltehmuht qlitd 460 Wbeh thieat ed was

used the pot abl r he foll ow ng bacteri 15 Ceneral
bacteria....... S% 5 nﬁeogébq%l for%atﬁ’écyt @i e W .&.@%ﬁ@%i%ﬁ%%ﬁfecti ng of
the bacteria waslleg homaﬁdunaamocmﬂmr@@ with tHeecadt GhaQr Ganism R Shrsrethod
described in "Nanual (gf%%é_(gst Met hod for Potable Water™ (1993) pubI I shed by

Ni ppon Sui do Ky5K&F"re ¢ upney spfpcgyehdheasurplenpniat pind ke €l i f orm
bacteria (pp483 to 492)khe anb(ﬁm&rﬂeofnﬂréb% @h ggfgﬁh? cia"f’dis'\{lD Jhdeg in Oe most

probabl e nunber determ ned by MPN ( Pro
described in tH& é%%’é’“ﬂll\/alrbawmfbf‘ﬂ@eﬁﬁ alvaotmdlct)@]mtﬁmezabf ear\datier " (pp475 to

480). The treatfRatiohivg i,nt o the treatnent tank. The 25

vi brati on notor Waswop‘)ie[lr'élg'(tjl g?%yb?? 8‘??’%‘%‘8‘% J(Cahrese frdspopah vibraljonfodsold at a

room t enper at use.thatheibeabpbri bﬂdlma mfbrathle] vanks applaes VaRetivRs RidSndmm and the

vi br ati onal fr%geu?ncy g{ fﬂg‘a was 800 tinmes per mnute. Flow rate of
d e

the treatnment I qwqa %he three dimensional el ect romagnetic

fl owmet er (AEVBOO- A)Irﬁtheapr@%ttlh@ﬁtﬁ)ﬁpQﬁ@.Lﬁﬂ A¥n 3G TP e th nd of the
30 vibration vane was 200 mm sec i n each of a, \ and Z ?Ere@%clhé)rﬁ%ael The fl ow

20 Sept enber 20¢4r arganet mgiqr, wasr}naé@@lft@dtfﬁnllthehsameao;ﬁrtaeammms t hat

used in this E)g@raplggﬁc t t rs_were repl ace
non- magnet i c menbers. Thg‘Rr%rtsu tglﬂ%ggfh%%g%gg?h 1% BPFERoL pe 5"‘\%6%“'{?‘1 t he
following Table 2. ThBImEsd tgie Tafebie Mt tériinge pambiendn Ooflthed Bp%end QrGaner al

bact 1000 et ect ed dt d (n/fm) CGolif bact
9300 4800 1600° 158 hSAE AT LA GN Hb et MIPEVN 0HRLY SEIPEES 3 Cut rose

fl owers wer &0 avaraeyédatdordanosasieh fthé |fﬁéd;ué’Mc§ 3£ Wak %‘ibrah%nc%ﬁée 18 %Qrgj wat er
treated for 5 nutes%n Exanpl e 1 the flowers drooped after 5 ay whi |l e

in case of nonYtFdsFee \R%et@“eu§%"}sﬁ0®ihﬁ'ﬁﬂ apetifiiperdvitmef shéL?olcnind)mcped after
5 days. be treated, and thus it is preferable to select such length and thickness

of the vane as provides most powerful "fluttering” at a given frequency. As

the length m (length of a portion extending from the fixing member to the
25 tip) of the vibration vane is varied while the vibrational frequency and

the thickness of the vane are kept constant, the magnitude F of the

“fluttering” of the vane varies substantially periodically as shown in

Fig. 13. It is preferable to select the length L, providing a first peak or

the length L. providing a second peak as the length m of the vane.

30 One of the length corresponding to the first peak and the length of the



EXAMPLE 3: The test was conducted in the sanme manner as Exanple 1 except
‘that the vibration vane was made of stainless steel having a coated surface
| ayer of silver, and, as the liquid to be treated was used the river water
20 containing the follow ng bacteria: CGeneral bacteria...... , . 1500n/ n
Coli form bacteria....... 9600MPN 100nl The results of the sterilization are
shown in the follow ng Table 3. TABLE 3 25 Treat nent tgﬂﬁ én%y.&ﬁi#quﬁ 30 60
90 General bacteria 15D0 500 undetected undetected undéAterR n d
Coli form bacteria 9600 8000 5000 1600 20D 30 (MPN/ | ODm ) 20 Sept enber
2004 -30 EXAMPLE 4: An apparatus of Figs- 1@ to 11 was used) in which the
vi bration vane was nmade of stainless steel having a coated surface | ayer of
silver forned on a pre-coated | ayer. The size of the vane was 210nm x 140mm
(x5 0.6mm The secdusalehioils wafienfyl ot RdedTRRELr A% Ao SLhOIRAYPL | ©
mat eri al of neodym_um nmagnet. The size of the fixing nenber was Onm X
60mm x 4mm  ThethGivBpaatiopinide diawid shadd e magoWed BrpHasiduidTiang thea was 0
degree. The in :§iize: t ank was 450nmm x 1100 500mm As
the liquid to gg&Fgéﬁt%l&ﬁgggﬁsgﬁﬁ%gfgémﬁhg%ﬁP%?%ﬁmafﬁﬁoéb%F?gE%?Hécteria
10 of 2.4 x 10'seBRYtdy the Gkl iigle tdfethawitrationfiscetimay ahankd &gl At ioncount ed

according toCk ny Forming Unit) agar-plate test. The test was
conduct ed by 5Antlg?l&tc?c¥c§]e an?fﬁﬁ]l‘Sc%I sqreiat REIFiFteF Japan O Istuff Inspectors'

Cor poration (N ppon Yer Yel1&ems ®iblKY k@i an ﬂﬁ@&@ﬂa?&eﬁ@FQHQ”ﬁm]%ﬁ@ﬁ@- The
treatnment |iquid poured into the treatnment tank. The 15 vibration notor
was operat ed by fﬁEiFﬁV%¢¥EﬁgéﬁaéﬂﬁFéﬂhéﬁ@Vj@ﬁﬁ&GPBwaﬁwayﬁmgmbuémﬂerature.
The anplitude @t 4 j ; . t he vibrati.onal
frequency of the_vgﬁgMﬂgéa%gﬁ?t%ﬁggz%@?agﬁﬁﬁggvgﬁ@%ﬁf?gfgm%wm?ﬁﬁ treat nent

| i qui d det ect edtzisleshetednms thenthirknas Exlmmpifeisl vasasi. 200 i sec in each of

X. Y and Z djrections. 20 For conparisgﬁgigFU was counted for the water
taken in the treatnment tank while the tionally stirring apparatus was
omtted. The results of the_gu@nilizatilommpre showy@q the follow ng Table
4. 25 30 20 Septenber 2004 - 31 TABLE 4 Niunber of Live Bacteria

(CFU m ) Vibrational Iy Stirrihd® Appar #9519 eat ment time (hour)Used Not
used05. D x 10 (*) 1. 8 x 139 2.2 bk 20 2.4 5F$Q}§O 2. 6 x 10'10 40 2.1
x 1050 2. 5x 100D 1. 8 x DD 2. DX 1D3o I.~ x I'na 15 (*) the
vibrationally stirring apparbdlis was aper i ed fdi03 ¥dnutes in order to

di sperse bagteria in the watgp, 20 Ziﬂmutﬁﬂ 140 - 150

0.50 about 55

In this experiment, the length from the center of the vibration rod
to the tip end portion of the vibration vane fixing member is set to 2Tmm,
and the inclination angle a of the vane is set to 15 degrees upwardly.

20 In the present invention, the vibration rod may be made of plastics.

Figs. 14 and 15 are each a cross-sectional view of an embodiment of
the sterilizing apparatus of the present invention, and Fig. 16 is a plan
view of this embodiment. Figs. 14 and 15 are views taken along lines X-X'
and Y-Y' of Fig. 16, respectively.

A In Figs. 14 to 16, reference numeral |3 denotes a treatment tank
which is charged with liquid LIQ to be treated. Reference numeral 18
denotes a support member fixed to the upper edge of the tank 13. Reference
numerals 14 and 15 denote a vibration motor and a vibration motor mount,
member, respectively. These constitute a vibratjon generating unit.

30 Reference numerals | and 1' denote an upper metal plate and a lower



30 20 Septenber 2004 -32 EXAMPLE 5: The test was conducted in the sane
manner as Exanple 4 except that as the liquid to be treated was used wat er
inocul ated with Sal monella enteritidis of 7.5 x 10 CFUmM . 5 The results
of the sterilization are shown in the followi ng Table 5. TABLE 5 Nunber of
Live Bacteria (CFU m )Vi6rational lyStirring Apparatusl0 Treatnent tinme
(mn.)UsedNot used07.3 x 10'6.8 x 10'14.8 x 10' NT (**)%§b§ X 1qiNT 2 X
10'6.0 x 10'15 101.2 x 10'4.7 x 10'202.8 x 10N1302.4 x eptemigy 4.1 X
10' 12004.0 x 10" 20 (**) N f: not tested 25 30 20 Septenber 2004 - 33
EXAMPLE 6: The test was conducted in the-sidme manner as Exanple 4 except
that as the liquid to be treated was used water inoculated with

Ent er ohaenorrhagic E. coli 0-157 of 2.6 x 103 CFUmM . 5 The results of the
sterilization awtalshletdm reapdchivel gl dndwichgredebiuberdl TARbMiesG Mbbkepi0f Li ve
Bacteria (CFU Vi brationally. Stirrin aratus 10 Treatnent tinme (mn )
Used Not l(.lsed omfeac%?s?%”te2".’%“%1%‘0&*’5&?'31“. "%% 0% Wrick 13 dispesefighetigpns 1.5 x

10~ 2.9 x 10' Ithe Mibrhtibn)gedddatidg 8nit R’ thd Qarke 23 XTHOUDE 3N Phwlr Peps 10" 60 0
2.9 x 10" 120 0.2 8 x 10" 20 EXAMPLE 7: The apparatus used in Exanple 4 was

used. In the trPa&hent! 13guhe ribber méaterlaterbined bamryns30 ilthés ashch havi ng

a diameter of; ahedt7 29¢As 15digss0l id articles to be treated were subnerged
while vertically arranged in parallel to each other in a cage made of wre
mesh. The articl es wlheevibbatig) alsoridns hebemdde attadbdass thd Bnk13 fH shes nmade

of al um num an C i,she de of anodized glum num Sterilization
treatment for %U%‘} %ﬁ%&gv@% @’8%&%‘1 @e&afggagﬁﬁed‘}"a tﬁf’ Spppart 5 4§ 8F¢ nunber
shown in Tabl edizkdatdeadh oty eV DEthrRskihE 92 GhtdrbRes tBirkbdtaahi On. Rate
of renoving bacieria was determ ned. Table 7 30 concerns the case where the

treatment |iqui'l® XEREAEPREpNeratdes urfitsisi moppigd on e Sébratipheabs@bDW member

10 3 at a central position thereof away from the support member 18 in such a
manner that the vibration motor 14 and the upper metal plate 1 are fixed to
each other via the mount member 15 by bolts 32.

Reference numeral 7 denotes a vibrating rod, the upper portion of
which is connected to the vibration absorbing member 3 at the central

15 position thereof with use of nuts 20, 20° and rubber ring 19 used as a
vibration stress dispersing unit. Reference numeral 10 denote a vibration
vane attached to the vibrating rod 7. On the vibrating rod 7, spacers $
are disposed between the neighboring vibration vanes 10. The vibration
vanes 10 each held by upper and lower vibration vane fixing members 11

20 and 11" are positioned at a certain interval. Reference numeral 9 denotes
a nut for holding the spacers 8, vibration vanes 10 and vibration vane
fixing members 11, 11° on the vibrating rod 7.

Examples of material of the metal plates 1, 1" are stainless steel,
iron, copper, aluminum, suitable alloys, etc. The thickness of the metal

2o plates I, 1" is 10 to 40 mm for example.

Material of the rubber plate 2 is, for example, synthetic rubber or
vulcanized natural rubber, and preferably rubber vibration isolator defined
in JIS K6386 (1977).

Examples of synthetic rubber are chloroprene rubber, nitrile

30 rubber, nitrile-chloroprene rubber, styrene-chloroprene rubber,



- 34 water, while Table 8 concerns the case where the treatnent |iquid was
sterilized, distilled water containing 0.25w~ of cleaning agent for

tabl eware. TABLE 7 5 Bacteria RenovingRate (,K)Vibrationally Stirring

Appar at usUsedNot usedRepetition Nunmber AB CA BC10 199.597.5 95.138.8
18.516.421001D0 10040.g 27.721.9g310D 00 10034.4 31.327.5441. 7 43. 729..
6542. 4 42. 619. 415 639.0 29.428.9737.6 25.230. 3839. @3? 125. 9%3). 8 29.
529. 01043.1 27. 635. 2 20 25 30 20 Sept enber 2004 - er eria
Renovi ngRat eVi brational ly Stirring Apparatus5UsedNot usedRepetition Nunber A
B CA BC1100 100 10088.5 76.470.42100 |100-118090.4 76.362.6388.3 66.367. 310
487.6 76.571.2592.9 56.565.4690.1 60.966.9794. 1 56.271. 1890.1 84.669. 415
993.1 78.359.61091 9 80 085 2 20 25 30 20 Septenber 2004 - 36 EXAMPLE 8:

The appar at us usegohinr Hxeiiplieend MBiSrUSSsbrenenibire, tekigaéiFeibpyllbfitdidnd N t he
treatment tank, EO di sh L]g_t hs made of cotton each having a sjze of 20cmx
40cm as the sol T8y EPYMREORErigrupbesq pliey (8 r @ ideupbbey ddUSHATUDRETS acconpdat ed

in a cage made fichd AbES Nureltife AN 1151188 Sutbelk| HoGhoRl Fakdf Or M

bacteria. Sterilization treatnent was conducted for 30 m nutes. The
treatment |iqui'dlavagetaxyedsedbei zed, distilled water, or (Y) sterilized,

distilled water cont i 'fbg ) o0 of eani age or .t abhl . _The
nunmber of 10 Col i for%gct eogi éléﬁggegeptl%éremg)%glgglge%o%k%ﬁnérea'%?lér%\(\?%@ber
treat ment. For maetepansdating rhles aiarel ebatmeally lcogutdse auttbet pRat,ment

articles were subjected, to washi n%BE)re nent with the conventional washing
I'"27a

machi ne. The r&SLITES St THRPE (6 t FPORFORTEEE JHRRA Piafer Ruty duP¥Ri ng Tabl e
9. TABLE 9 15 plate, chiorinated rubber plate, SBR rubber plate, silicone rubber plate,

Tluororubber plate, acrylic rubber plate, ethylene-propylene rubber plate,

10 urethane rubber plate, epichlorohydrin rubber plate, fire-retardant rubber
plate. It is preferable to use rubber plate made of material having
properties of rubber vibration isclator defined in JIS K6386(1977),
especially having static modulus of elasticity in shear of 4 to 22 kegf/cm?,
preferably 5 to 10 kgf/cm?, and ultimate elongation of 250 % or more.

15 The thickness of the rubber plate 2 is 0.1lmm to 20mm for example,
and preferably 0.5m to 10m.

Fig. I7A shows a schematic plan view of the vibration absorbing
member 3. In Fig. 17A, reference numeral 5 denotes a hole through which the
vibrating rod 7 passes. The vibration absorbing member 3 seals the upper

20 opening of the tank 13. The inner diameter of the hole portion of rubber
plate 2 which is a part of the hole 5 of the vibration absorbing member 3 is
substantially equal to the diameter of the vibrating rod 7, while the inner
diameter of a hole of the metal plates 1, 1' which is a part of the hole 5
of the vibration absorbing member 3 is slightly greater than the diameter

25 of the vibrating bar 7 as shown in Fig. 17D.

Figs. 17B and 17C show a schematic plan view of variations of the
vibration absorbing member 3. The vibration absorbing member 3 of Fig. 17B
comprises the first portion 3a and the second portion 3b, the facing
edges of which are contacted with each other. The vibration absorbing

30 member 3 of Fig. 17C has opening 6 while being positioned on the entirety



Nunber of Coliform Bacteria Before Treatnent 42 x 10~ 42 x 105 After
Treatnent 20 [a] Present Invention O O [b] WAshing wi th Washi ng nmachi ne 26
x 10s 18 x 10 25 30 20 Septenber 2004 -37 EXAMPLE 9: , An apparatus of
Figs. 21 and 22 was used to conduct the sterilization treatnment, in which
the vibrationally stirring apparatus was as follows: 5 Vibration notor:
150W 200V) 3-phase Vibration vane: 210nm x 140mm x 0. 6 in size, de of
stainl ess steel having a coated surface |ayer of silver eRtempef, gd&'

t hi ckness; four vanes were used. Vibration vane fixing nmenber: (1) 210nm X
60mMm x 4mmin size, nade 10 of neodym umrndgnet; two fixing nmenbers were
di sposed at both sides of one vane. (2) 210mm x 60mm x 4mmin size, mde of
stainless steel; six fixing nenbers were used, each two nenbers being

di sposed at botdi gkdeseroddgead theftadkhEs. ot her vanes. Tefl on sheets were

i nterposed between the vibrat vane and the 15 corr ondj ng . fixing
menbers. The inner t[} (}?6 Pfia?&rﬁt}ﬂ"r?e?ﬁosﬁ ﬁwl?@Hé’l‘(’f‘f"ﬁgﬁﬁv é%ll%"t ant
pol yvi nyl chl Orabﬁﬁbﬂh@&]etﬂ&grﬂﬂﬁé SHIRHIR ¥igd SOMMa fllBRibl& Qa1 benb@Nis R be
made of stainl ess steel. An ultraviolet lanp (G.-20: manufactured by

Toshi ba Cor por &i BAt r8Ren084e- (mange ek toaenn resfrck arahal el rongom whire
253. 7nm) was susgd mbmang NHE7ViRbsRERWRER thd GpdnBiP5 ARG %H@be iRFAGL,0n vanes

was 200 to 300 nm The vibration notor was operated a under the
f requency cont r8©$0fb5ﬂgtnie®berrﬂveﬁuc}ea pefffeet aeq:il ist arbventagectidh forv plavaritin vane was

0.15mMm and the frequ vane was .800 times per mnute.
Fl ow 25 rate of ttﬁ"?m?%rlggt et 19 d‘glwﬂ ("i”ﬁtarl'}?g SERstange SPeh e AYStwgtc-200nun/ sec
in each of X Y and Zidiiheaks @hee tAS flo@blel i Ghg trontRe &M RBLAEE adUhdRn VAL er
into which bact_erl{%a s added was used. The ultraviolet-light irradiation
was performed vittHet hE: FDsUficienti SpEcan Aenpertormed Pnoie besiseofoths) . 20

Sept enber 24@4 tync3fhn Jihghe’ @SM-1p19fe § 1€ 1HL %Eﬂrgtléﬁta'b%bﬂw"g%eﬁ&gw dﬂ Brdihe

foll owi ng Table 10. The detection of the bacteria was performed according
to nmenbrane fi Itfl‘élexﬁﬁté‘ilh@@nf( thﬂmd))f Whetrivbhes eplatfe Mchi rﬁﬁlllemtﬂsﬂﬁbt]’mst System

‘avai | abl e from,Ni,pp ratlo 5. Far he tests
wer e conduct ed ?I g’%{g{slg ere % Pselg g t SKrel %@r%?{% 1 h’S?ﬁ t he

ul travi ol et Iartplstganaaded)ts ffzdke 9- B] and anot her case vvhere t he treatnment
was performed with the u t he

ed \ E‘ Ig wgéno tturn%donwhllestlrrln
treatment |iquid with®hé Pt:g‘h\; Bho8HEP s EPR T PRIt PF i ViDRRAd of the
Vi brational 11§ sbéoftingGe®BP3! aht!viipht ibh abdPbPEGRARE J Bven i @8 &kGase 9-CJ.
TABLE 10 same as that of Figs. 14 and 15. The vibration absorbing member 3 of
Fig. 18A comprises metal plate 1 and rubber plate 2. The vibration
absorbing member 3 of Fig. 18C comprises upper metal plate 1, upper rubber
plate 2, lower metal plate 1' and lower rubber plate 2'. The vibration
20 absorbing member 3 of Fig. 18D comprises upper metal plate 1, upper rubber
plate Z, intermediate metal plate 1", lower rubber plate 2' and lower
metal plate 1'. The thickness of the intermediate metal plate 1™ is 0.3 to
10 mn for example, while the thickness of the upper and lower metal plates
1, 1" is rather large, 10 to 40mm for example as mentioned above, since the
25 upper metal plate 1 supports the vibration generating unit and the lower
metal plate 1' is secured to the support member 18. The vibration absorbing
member 3 of Fig. 18E comprises upper metal plate 1, lower metal plate 1°,
and rubber plate 2 which comprises an upper solid rubber layer 2a, sponge

rubber layer 2b and lower solid rubber layer 2c. One of the upper and lower
30 solid rubber layer 2a, 2¢ may be omitted. Alternatively, a plurality of



Treatnment time (mn.) 0 10 30 60 120 180 Case 9-A (n/m) 600 0 0 0 0 O 15
Case 9-B (n/m) 600 200 150 100 100 100 Case 9-C (n/m) 600 500 450 400 350
350 When the treatnment |iquid was taken on a shallow dish, and subjected to
the ultraviolet-light irradiation by the above ultraviolet |anp, the nunber
of the bacteria was reduced to about 200 n/m wth 20 60-m nutes treatnent,
however, no nore reduced thereafter. EXAMPLE 10: The test_was con%bﬁqed in
t he sane manner as Exanple 9 except that the foll ow ng:20A§eP on
vane. 0.6mmthick titaniumplate having a titani um oxide surface |ayer of
gol den col or was used. 'lhe vibration vame225 was forned by electrolytic
oxi dation treatnent under the condition of electrolyte of 15% sul furic
acid; tenperature of 20 C, voltage of 3V, treatnent tine of 5 mnutes. The
vi bration vane $iorgentpbhemiryers anddepbfalieody gblith mBgh dhyste ey B @ded O ONEe
vane, and the vjhrati ne.fixing. menbers nmade of titaniumwere used for
t he ot her threetr@aﬁége?np,&\égef ﬁ@elﬁlﬁﬂgﬂnﬁ?&”ﬁé‘@%%%%m% ad beverage
i nto which Col i fubben fatd.eri a was added 20 Septenber 2004 - 39 was used

[ Case 10-Aj. The reSL{,_J.t ?g the sterilization are shown in the follow ng
Tabl e 11. For conpari'sén! £hls ecartindly ergpriseatianal.operspective vikeoeat he

t t t $ f het idnh : | d Ca 10-B].
ABLE 11 Tr eat hant 1) e, (M oy a5 oI 3 4 o0 BBk Sokel ik 5000 2

TABLE 11 Treatment tine (nin.) e NP APHY) 5000 200

30 0 0 0 Case W2Bs(hprM §ixse0a 300G bEEcH6BONSODpER thoeEXMPsGadsht The test
was conducted ifpth lier.as Exanple 10 except that the follow ng:
The ultraviolet-Ii gﬁztlg]?erg?zé ] gthl‘a%é: 195%/%%52'3% e&f’ﬁs?s E@Béﬂ‘fﬁ ip Ahgyébrgtied, in
whi ch two ul t r zabkabie neabrps3 wenke B elttoughSuti BE pAsssilh bot1O s8Rl Sgg mi | k
into which Ent e;,‘reoohaesrTFr rlpaﬁjc E.. Coli _0-157 was added was 15 used [ Case
11-A]. The resultoor Fh&estapiments tankofheadianeien wn widtht hef fthe mebemg iFabl e 12.
For conpari sifn préfeeatil eehuatas GOREMEE Aflaf OFic@ thABRMISL ¢, WHS SLpatient was
performed wi thout operating the vibrationally stirring ’apparafeuga ile the
ul traviol et | afpSfadmesutifetiehnessChsEf the Bldth H0isToxBisEI Dy Eneadl meNt ti me

(min.) D10 30 &§-ai2R A (n/m), 3000 500 100 0. 0.0 Case 11-B
(n/m) 3D00 3000 2000 %%%8%@%‘6%573&( %m%w?%e Ko thentrsFicpb gireptiae apdipi d and
suf fici ent st erthe headt geperatimn beepme hérawiatllyoyuepsr 1R 1 AGod 8t thediNBe

vi brational ly LIy and. the ultraviolet-light irradiation, whereas the
sterilizing ef ?fg!():r‘tlél&iog%bse r%t"?\?'é‘]'@rl:io‘wdmﬁ'ﬁﬁ’”%the ultraviolet-light irradiation
was conductéd witholt thebfaedd Ngedtheh, Vitbisadde8RahleYoSide! thi WbratQ, 20

Sept enber 2004 - 40 )
absorbing member 3 including 1 to 10 rubber plates.

&

The vibration generating unit is preferably attached to the metal
plate side of the laminate. The vibration generated by the vibration motor
is transmitted to the vibration absorbing member 3 via the mount member 15,
20 or the like. It is preferable to exert pressure due to the weight of the
vibration generating unit on the vibration absorbing member 3, especially
at an area corresponding to the support member 18 and the upper edge
portion of the tank 13, as uniformly as possible.
In the present invention, liquid to be treated may be various kinds
25 of water such as tap water, well water, rainy water, river water, drained
water, polluted river water, various kinds of organic solvent polluted with
bacteria or the like, or liquid containing inorganic or organic substances.
In the present invention, articles to be treated is not limited to
specific ones, and they may contain tableware, parts of food processing

30 apparatus, various bins and containers for food and medical service,




EXAMPLE 12: The test was conducted in the sane manner as Exanple 10 except
that the follow ng: The vibration vane made of sterilizing stainless steel
was used. As the liquid to be treated, juice having chem cal activity to
silver 5 into which Coliformbacteria was added was used [Case 12-A]. The
result of the sterilization are shown in the follow ng Table 13. For
conparison, the test was conducted far a case where th ea

performed wi thout operating the vibrationally stirring%géggpggﬁgé%%?ﬁg t he
ultraviolet lanp was turned on (Case 12-B]. 10 TABLE 13 Treatnent tinme
(min.) 0 10 30 60 120 180 Case 12-A (n/n) 266000 4000 200 0 O O Case 12-B
(n/m) 50000 50000 30000 30000 25000 20000 15 It can be understood that

rapid and sufficient sterilization can be achieved by perform ng both the
vi brational |y sffhealngstmuentssucl 2y anstometts| fiogstrdi talashepiti o, cdargas the

sterilizing eff | i | ow.whe he ultraviolet-]light irradiation
was conduct ed vm'g{%ﬁ%)dl}tﬁegi):ﬂraﬁé r%%%!r% W\gl\%’bfog 8ﬁ°g‘l ﬁ"eﬁf‘a&’ﬁisﬁ%?%fo eEXAMPLE 13:
The test was conduct ethei an tahticsan® berargesd as 1&pgamhb 8t ka® %6 @Ptect Nalett he
foll owing: The yi lgﬁea&jegﬁlgva e rragle of stainless steel coated wwth 15 a m
thick silver |ayer wis iRy enét PrhPaditiitvai in Werignirelverer nutie of

stainl ess steel icoadued ol Rr khe 1id0 tiRi GKprSt K yier e .the 25
liquid to be treated, river water was %sperg?ér%lﬁ‘g Aregslﬁltthg\%%n#ﬁheﬁgpér i zation
are shown in thePPOMT GltageTgbIheldes sugdoas axgesSepttherbie. 2004 - 41 TABLE 14

(hm ) Col | form bact Hii s 800° 3000 55D TR0 260SCHEN TUOHEF | Pecan be
under st ood t hat cogtast ibetwebm gher frteetriest @it badethe 4riv1aSsCOPDEF @chabdih Exanpl e

1, however, suffici Ssterilization n be achi eved 10 by conducting the
treat ment duri n%'{dgdﬁ’??%%%?ﬁm FERReYs Bﬁ.%he\/\ﬁ’ezﬁ o e asticloa Hiesefachuctésl i n t he

same nmanner Hb isherefdvanle. dXapPbriibRL id Nogt, R SR 11A0K rNAY DL A0 nhaner
surface coated wi,th 15u mthick silver |ayer was used, the resu Wa's

obt ai ned as sorfiiafUsRsIAng Wder o fhe sBbustedr atyiing 0t rudlatdde Ifntherdrticlé 0 t hose
of Exanple 1 | miswibeh dhoardiyibral ipd XANg dhxling JEnher tade of neodym um
ed™'n

magnet was used. EXAMPLE 14: The test was conduc H&"%anme manner” as
Exanpl e 11 excePbtainestisatipratph sWuhg et irotatadawtd 16 ithd merierenieri xaage taf

stai nl ess steel,Mas en.the vibrationally, stirring was perforned,
the nunber of det ectcggﬁg"fgYigr&ge%ybéﬁeéﬁﬁmﬂ%%"%k@ﬁ m?hé‘e%P@ﬁ@r?ént of 180

m nutes. On Phelsthemateeiad )orwkesl. thenayiter @kheand! fomSkidet i WS Laﬁat f
erefore,

per f or med, ther? %oul not be found out the sterilizing effect.

it is preferabl’e™ it B 5F el hlatgndioygver.aif ke vateeotf iheiapgn member theade of

magnetic fiel dsgenenaticn@qTBdetd 6l ;e n he vibratjionally
stirring as Exanple 11. 25 EXAMPLE 15: ’ea%e%tldg\t/wvgisl %:Soﬁ%IH‘é‘{aa n“Ftr"i‘&the same
manner as Exanpté ®esh og dehtl tikiameshldoatddewivh lesini dhe vatreof ihei dpgn BRGDEr nade

of stainless stgeale Wap Vi tigpal stirring was perforned,
the number of detected @gﬁg}%ggte%g%%o"%gpgto hﬂ’%é %3@47%??9‘*(9? | 80

minutes. On % héolgs Hermothdndthe whietnireherd@et i DaitoI e bitnSthk 'dibd)gnd 5,00t

perforned, the,s %F[Bcfees'\st%l e r%sceﬁrxeg gﬁ] gubﬁgct\{e\cl??:o the2 gtrsi?ipz;t?igtr:i;eaﬁgi i-n 4

the liquid so as to achieve the highest treatment efficiency. The open area

rate is preferably set to 20% or more to the side wall area. If the open

area rate is lower than this value, the treatment efficiency is lowered. The

horizontally-sectional shape of the container may be circular or polygonal.
.The swinging operation for the articles performed in the present

invention means such a slow swing motion that the swing amplitude is equal

to about 10 to 100mm, preferably 20 to 60mm and the swinging frequency is

equal to about 10 to 60 per minute. If the rotating operation is carried

30 out, the same effect can be sufficiently obtained by carrying out the



obtained. Therefore, it is preferable, to use at |east one vibration vane
fixing menber nade of magnetic field generating material and to conduct the
vibrationally stirring as Exanple 12. EXAMPLE 16: 5 The test was conducted
in the sane manner as Exanple 4 except that the follow ng: The vibration
vane fixing menber nade of stainless steel coated with 15 a mthick silver

| ayer on a pre-coated |ayer, which was the sane nateri f the vi tion
vane, was used. The result of the sterilization are sh%gﬁﬂ%%%e"fﬁq%om ng
Tabl e 15. 10 TABLE 15 Treatnment time (mn.) O 10 30 60 120 180 Numnber of
Live Bacteria 2.8x10" 2x10' 1.5x10" 6.7x1(®2 6.9x102 5.9x102 15 EXAMPLE 17:
The test was conducted in the sane nmanner as Exanple 1 except that the

foll owi ng: The vibration vane nade of al um numcoated with 5u mthick

al um num oxi de tflogatéen abhaioberdindpumberosti Zong 1PrL0 GOSRr WAStESed. As the liquid
to be treated, pure \fyate contai ning 4x10' . n/m of bacteria was used. After
20 the treatnent was &on bstgcfr?ﬁﬁfffe%bw% vieh ot €8, enbesénent; 9 ey sterilhzicteri a

was reduced to apfdatikavindiRmh bhBrdus @aLIXERE MRS &R sl he
ultraviolet lanp, (G- 13]UQ1.n manuf acfur ed by Mat sughi ?%H%It gl(c%tlérlyl@éclaﬁdnéust rial

Co., Ltd., 13WCrgiisepeansdammpyinglitegreanéaine344mm in | ength; out put of

bactericidal sline is@pid. AN, dj N Aaquid.as shown in Figs. 23
and 24 was turned on,_thg’eL nu erb§%$§rgg%r{egart?*akel\;\'}algq:§% HE@%ISCFGOV G M wi th
the treatnent @ptesblduis BONkedmat the. trEXABLIENK 83 i be kamt manke sofiduct ed in

t he sane manner .e 1. except t 30 follow. ng; Various parts of food
wr appi ng machi ﬁgﬁa\?%tﬁéaoggelgs'a%%?ﬁz gr(’)l tiony & dhptiombane gl is attachedg 15 20

25 article to Be the esdatebnt Thkk PRKIaScoMBIEspREE0 AP d8dLEbr! e bhR0G0f Wi e
mesh whi ch was subperged.jn the liquid. The treatnent was conducted at a

room t enper at uFLPTAUCING orakionosy i¥iand & brdansagreigha 24P orasenrat ta

rotational floequeRmyaQbn Srdnb RS ﬂ%rcdHE}Hérezdz%S&t&c%éﬂo thoLignpari son, the
test was conducted for a case where the treatnment was per ored i n the sane

manner as Case T18e &dbwiwpennedtang wdmbersi H0.atidois vatatedadrdundi 4 afik @H2avane

fixing menber Reth, € tai.nless stee re usedg se 18-B]. The
result of the s?erinlg?oga? ?Ré)tr(fa(kﬁcg FREUNEn m{llne ot BWPTHE TaB1 o ’E: TABLE 16

Gener al bacteria (n/nTheYeastlef tnge ttaatad 3@otakér0imasd @4inadPast Shich is
No. 18- A18- B18- A18: %18- %8t-h81080é5=.- - 3011010- -30505- +405010- +501505D-
+605010- - D50402 2 HEF8YNothe A6% §22a.0d gk baioby el (iprRE: enen0aDpB ted

_1303005- +1801588150rattoR k0P 2408nt thndftebd MELEC AT rpdelpGled 20
Sept enber 2004 )
connecting members 250, so that the articles are vibrated and rolled in the

container 252.
The swing motion of the articles can be performed if the lower ends
of the above coiled springs 246 are secured to & member which is attached
20 to the treatment tank 13 and is reciprocally moved by means of a motor (not

shown) .

It is possible to arrange the container 252 so that the axis 25%a
extends in vertical direction.

The bacteria to be exterminated in the sterilization are not

25 limited to specific ones, however, the present invention is particularly

effective to at least coliform bacteria (Colon bacillus, Enteropathogenic
Escherichia coli, 0-157), Salmonella, Vibrio parahaemolyticus,
Campylobacter, Yersinia, Welch bacillus, NAG vibrio, Pseudomonas
aeruginosa, Burkholderia cepacia, Staphylococcus aureus, Staphylococcus

30 epidermidis, Streptococcus pneumoniae, Serratia, Proteus, Enterobacter,




- 4-~"T \What is claimed is: A sterilizing apparatus for |iquid and, ~or an
article subnerged in liquid, conprising: a vibratior_ally stirring
apparatus having a vibration generating unit containing vibration notor, at
| east one vi'orating rod operationally connected to said vibrarion
penrating unit, at |east one vibration vane fixed to said vibzating rod,
a~_d a vibraaozx vane fixing nenber for f zing said vibration vane to said
vibrating rod; a treatnment tank for receiving said I|i qtﬁQj, eplemipardP4,i d

vi bration vane and said vibration vane fixing nmenber are disposed; and a
device for i.~radiztit-~g said vibration gare and/or said vibration vane f
ring menber with ultraviolet-light, said device being disposed inside or
outside said treatnent tank; whetin said vibration vane and/ or said

vi bration vanecftrdiaP@r MERREscolAN E KBebS ¥l [ACKRIRIRCOf L&die%114, 2i Ng net al
and,'or sterilizing netallic conpound, a_d/or are nade of nagnetic field
generati ng mat Wycolacterpum, Tineumsexstis| ¢arinid, Appsus.-apatbosesiccyiabsrertci n cl ai rnl
further ccnprising iqel | dj n i ¢ artileyln Ld treaftment
tank. 3. The steril ﬁ?ﬁllg %g%g%a 'uggagl'cjigcéisbﬁrré % r'lﬂl’cl%g'i '2,Sr§’1?ltbjbr’t%1t8'r b

eenpri sing a dbé vsedgesnrengefidizinpuetnt) o diackehiliddr metdl forhmatstiet iolf ithé ng
apparatus as.clainmed in clai.n,.wherein said sterilizi nmetal is silver,
gol d cr alloy Ff?é?r%?’bf’a“ﬁrf’& ‘é‘gi?a&l@t Bf Ifi”?i“ﬁ@e'%b@f'ah‘eée 6’8{‘]?85@% istitm.:m
aside or zinc a¢idgoneSor dE115) CRdrbdiZ (AP RARPBS, AbaSs)asr 6 IofRE thekeCl @i m |,
wherein said vibration generating unit vibrates said vibration vane at an
anpl i tude cf omefalspadptheR metplsy frHer.ametpblda oxides sueh aybEweimaidr00 to 1000
times per m nuigoln SRl tddk A: 511,80 oFRR! SBREE o2BAY erd N, SACELh 81 N0
apparatus as clainmed In cll aim ,fgurt er conprising an inveter for

control l'i ng sathd stebidéingmetmbtiorcosmuads ot bactedicatad mataldicf camppuedidyr of 10 to
200Hz The steril.i zi arat us as_cl ai .in clal.m4, wherein said
sterilizi ngt“r?re'%'aatlE ’“f"{(jg%c:%ﬁ%ghbﬁ HIO% VEi% %Fn?’@ﬁ%d% H@eféll’”rﬂgf“lﬂ"}?%d 1ﬁ§/ surf ace

oxi dati on treasteeiliziog nbidl BiRi dxitidTRIVDR e QF fdrh ol HatiTe R, | DY JTRTBERRe 8 . A
sterilizing method for |liquid and/or and article subnmerged in liquid

conpri sing pr oATHHE & 09t AE 18RI 3 Srestiie rakiy- dismarent its ihavatable vi brati on
generating uni{ha€Qns aiabng @& prbichds ANad BT a8lposdiBRShecaE b Y AEOY Tod
operationally connected to said vibration generating unit,at |east one

vi brati on vane2®i pédhe dartaelgs \is ingttehsed, eodl teen dargiole shiametemis arederfabli ng
menber for {4 XiRG, sgallug Dyilggsati on vane to said vibrating rod, wherein said
vibration vane and/ of said Vibration vane fi xi ng nmenber have a surface nade
of sterilizing netalThasd/fece st elid Vibzatigh variear! vieratoampund faxidg Gemtare nade of
magnetic field.generating,material subnerging said vibration vane and said
Vi gr ation vane’ e;%i AP ﬁg%t‘)g?“?gn’“%%]i B PisyEndi% Bk Bpteliin compopechsieB S @ ank and
vibrating sai diethlbi@bkian o¥ane 196 SRAI Kk Wepirad ibgma%n@rtﬁé 5291 4Pirk dePaiCause
vibrationa;ly stirring of said 1 ;slid, thereby sterilizing sard Iiquid.
The sterilizinff HEtHoY asacbitmtd fon the aibratian vafeupt NBratompyanestining

subner gi ng j.cl.e id Liguid., ¢ . i1z Said .article by

vi br ati onal % [%'El l?érr r ioﬁgﬂyz%&f’saog?l é‘k |CI9 Slggeaﬂ?%lﬁé %lé)aéttlce:fseglcloﬁtlaﬁ'bm tb%od as

clai med in cl atarigizingvnetadioommadnd dri ot id1dssofvther etet-Bdaink Wesdlitcr ed so as to

i meni ons. 1 CoRooSi SRORR DRl e REMELE TR e e 18 5« wher ei n
said sterilizidegeriBddadbotSmay be applied to the vibration vane and the vibration
vane fixing member formed of plastic materials. In this case, a plastic
23 substrate is subjected to a normal surface treatment in order to enhance
adhesion properties as described in "Handbook of Plating Technique" pp650
to 664 issued on July 25, 1971 by Nikkan Kogyo Shinbun Company, and then
plating such as silver plating or the like or composite plating is carried

out.

30 In the composite-plating, Ni, Cu, Co, Au, Cr., Ag, Fe, Ph, etc. are



silver, gold or alloy thereof, and said sterilizing netalac ccrlpc~.1.-1d
is titanium oXi de o: zinc oxide. 20 Septenber 2004 4b ~ :~- F 12 The
sterilizing nethod as clainmed in claim8,wherein said vibration generating
unit vibrates said vibration vane at an anplitude of 0.1 to 15.0mm and at a
vibrational frequency of 200 to 1000 times per mnute in said liquid 1.3
The sterilizing nmethod as clainmed in claim8,wherein s d vi br tor
is vibrated at a frequency of 1Gto 2~OF~z. 14 The st $?E§9H§)Eﬁ§bﬁ) d as
clainmed in claim1l, wherein said strelizing metallic compound is titanium
oxide filmformed by surface oxidation tréd&tment of titani um nenber or
titaniumall oy nenber. 15 . The sterilizing nethod as clained in claim
8,wherein said liquid is vibrationally stirred while irradiating said

vi brati on vane uspiips @Getréamabrial, Gnatmetal ]l icasxedd, i netaliic o@bhRl matdlDic
ultraviolent-Ii

/N3j Z/ N */ N3/ N '?P NES NB'S7 196 % RIS N KA RRIeRiE S NiEotRe P egeRisiNEr e &Y N NS/ Nz /
Nz/ N3/ N] / N$/ N NeMtNin@d fHe Mab¥ilmattial and the particle material is sterilizing o

/N / N@ N N@ NV N NO* >?2[ w( k/ szGZyVh{ | gb ca] ca] ca] ca] ca] ca] ca] ca] cal ca
] ca] c”a] ca] ca] Tfeaace%qlcéfae&}aﬂéq cH] &ap ]3‘@5190 83 ) wabicedpeaf cal cal cal hl 1

, 12-V; { X 5 bactericidal tita d ticles and
"p"s" " O#KH#HAH] XT nhcl"c\lf] ] cal] cna]mc?a)]uc% %%]l%ﬁsa]aca cta }cgf c‘?% tcpila édé'i‘ ca] ca’] ca] ca] ca]
ca] ca] ca] ca] caj®aFeapcahedikea] ca] ca] ca] ca] ca] cal ##5F$$$IBRDEKEL’ " (>(~((

§ g)f)))))d**++}xsn| a"thg Sleriiiringmeinliln compond. . sheriviss siplalgss atesd] ca] cal ca

] ca] ca] ca] ca] caputajriag Ga]oeaﬂi @a]acadn@aieﬁﬁkﬁeakﬁad@aﬂeﬂiseb( As Yhe st@rilizingd / / &ON00
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eOOPPP) Q Q@YU treatment, for example electrolytic oxidati djzati f tita
YY#Y\ \ X" 0@a7a<a} xsni d _Z] 1] 1ca ca] ca] cal ca] ca (1:%1 Or T ]Za Cafca cg] calcalcalc

a] tc;a]<ca] ca]sca] @Q]béla]oﬁat]@a e ldey] o ]layat]ecal]scal]se;ial I@a«ﬂﬁf;gm aéme%q]:qsg;iszszfé
U* X- X5X<x A
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}x]snl ]j Z} ca} ca]tc@hw] wa]ecﬁi]lma}’c&] @ax]f@aibwkcabma’]}ﬁaﬂlmhﬁﬁbﬁaa (fa]]mC@;] ca] ca] ca]
ca) ca] ca] ca]ca ca ca al o . : .
r Tf nz Z sYRcenkcﬁ} rT]:IL‘\EA\tY] ‘]8 a]ae 18 o ide) oy entdbaniwanlaty sapeaed]ied cal cal ¢

a] ca] ca] ca] ¢a] ealieal @fai{ml ca,]sgalaﬁcahmma] gabeakealdal fu%a] s%% 1@53,3? &y S8>PW °
9~yt ni cAXSnmh] ¢ ]\% ajca c’\a] ca]‘}& aJcal ca] ca] cal ca]c™a] ca ca] c™a] ca
] c”a] ca] ca] ca] i Fle andagagon) ¢ Pcd]"’cmal]ecfa}dfaawm oxides formed in the fwst

9>@udLa( @l [ bk hyaf ki qmq%,;g %&s&]ﬁﬁ% a{’?)]peﬂle%t]tﬁ:‘%]re’“ wgal chal cal

c”a] ca] c*a] ca] c*a] ca] cal c™al ca
06HOHYLNdgj p~ yt‘%ﬂn@dlwn’h] jre dhec ma:]:ma] NHaI]FG adnd dlk Ca ] wadrdadnediletiad)c alig a] calc”a]c

?LC? ]Zﬁlag{ \(/:v‘rfj1 ]nﬁg}’ e] ]’%dg‘% %R atﬁecﬂ} Hﬁgcﬁkéﬁtaﬁgbcaﬁéﬁgla] fog the a] ca]c”alcalc

a] ca] ca] ca] ¢@] ml‘@\”éﬁdrﬁa:]fcﬂlk GAd 183 te Blt € ke AitS B CH anodized film. As t

FX_V#5<R( RvBhzupkfa\ Vith] | ] c*a] ca] ca] ca] ca] ca] ca] c™a] ca] c™a] ca] c’\a] c"a] ca] ca

] ca] ca] ca] ca] cﬁ'%rééfwaﬂa T ggmeound.c allup e gk ide] fdda ermediby Burface ci {

0: wyt AXSmh 4 N "a

o) ona] ona] oa] SafaAD] ARG BF WA NeRtR | ALARLFl EFheake gl ot el cal cal vl

*3\ CUZ\ _behY} wrdzgesiwrblida|fch tahat ] safatadxodl ihalresthert] efajagadsia] ca] cal cal c

a] cal cra] ca] capgpal 6aheAlGurhiofhedhe Bk Bl G18) SOl E3ce T the above

& & &&&&QE' Evqbigb]iXeiakmaedlcR] eaband GRlosml falradieh Ul Galoadic plhg] cal cal ca] cal

ca] ca] ca] ca] ca][ ca(]f.%a] calcha]calcalcalcajcaljcajcalEEF """’ (((:))))Oe**x*xx*Q+
-[-

| ++, By dﬁ@%?%éal]a}%]séa]l}@aqgc@th]tw}? dh¢ valiretipe apesaiia] ca] caU
]c the vibration vane fixing member can be greatly enhanced.
The thickness of the surface laver thus prepared is not limited to
a specific value, however, the thickness of about 5 to 20 wm can normally

30 bring a sufficient effect. As occasion demands, the overall vibration vane
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- metal particles.

If magnetic field generating materials are used for the vibration

vanes or the vibration vane fixing members, water to be treated is
9 activated and sterilized. If the treated water is used to clean clothes, it

has been found that the water is activated to the extent that the amount of
cleaning agent to be used can be saved to 1/5.

In order to enable the vibration vanes or the vibration vane fixing
members including accessories thereof such as the stopper rings, the bolts,

10 the nuts, etc. to generate magnetic field or magnetic force, any magnetic
field generating means may be used. For example, permanent magnet (hard
magnetic material) may be used, or electromagnet may be used. As occasion
demands, soft magnetic material may be used. As the hard magnetic material
may be used ferrite magnetic material, rare earth magnetic material,

15 magnetic steel or the like. Specifically, Alnico magnet, samarium cobalt.
magnet, neodymium magnet, iron magnet, boron magnet or the like may be
used. In the case of the soft magnetic material, a coil is wound around the
soft magnetic material, and necessary magnetization is induced in the soft
magnetic material (soft magnetic material is magnetized) each time on the

20 basis of the principle of the electromagnet by making current flow through
the coil. Soft iron, silicon steel, Permalloy or the like may be used as
the soft magnetic material. When the soft magnetic material is magnetized
on the basis of the principle of the electromagnet, the polarity may
selectively set to plus or minus like (1) it is varied from plus to minus,

25 (2) it is varied from minus to plus, (3) all is set to minus, (4) all is
set to plus, or (5) specific vanes are set to plus while the other specific
vanes are set to minus. These magnetic materials may be flexible thin plate
magnet as disclosed in Japanese Utility Model Publication No. Sho-53-21438.
The intensity of the magnetic field is preferably equal to 500 cersted or

30 more.
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With these materials, bacteria such as Colon bacillus, 0-157,

5 Salmonella, Streptococcus, etc. can be extremely effectively captured.

The substrate or base member of the vibration vanes and the
vibration vane fixing members may be made of the magnetic materials as
described above, however, magnetic rubber may be used while adhering to the
substrate of the vibration vanes or the vibration vane fixing members. If

10 no magnetic material is required, any metal material or plastic material
may be used for the substrate. Further, magnetic powder or rare earth
magnetic powder may be contained in the substrate.

It is preferable that the liquid to be treated is vibrationally
stirred so as to have the flow rate of 100mm/sec or more when detected by

15 three dimensional electromagnetic flowmeter (ACM300-A: available from
Alec Electronics Co., Ltd.).

The sterilization activity of the vibration vane and the vibration
vane fixing member is enhanced by irradiating them with ultraviolet right.

Figs. 21 and 22 show an embodiment of the present invention in

20 which ultraviolet-light irradiation is used. In this embodiment, the
vibrationally stirring apparatus is not mounted on the treatment tank 13,
but mounted on a base member 60. An ultraviolet-light irradiating device 62
attached to the upper edge of the treatment tank 13 has an ultraviolet lamp
6Z2a and a reflecting cover 62b. As the ultraviolet lamp 62a, the following

2b  lamps are preferably used: Deuterium lamp; Xenon lamp; Mercury lamp; High
pressure mercury lamp; Super high pressure mercury lamp: Germicidal lamp;
Blacklight lamp.

Wavelength of ultraviolet light of the lamp 62a is 200 to 400nm for

example, preferably 200 to 300 nm. High pressure mercury lamp of 253. Tnm

30 central wavelength is most preferably used.
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reflecting cover 62b also functions to prevent the leak of the ultraviolet
light toward the outside of the sterilizing apparatus.
In the apparatus of this embodiment, the liquid LIQ is vibrationally
stirred by the vibration vane 10 while irradiating the vibration vane 10
10 and/or vibration vane fixing member (11, etc.) with the ultraviolet-light.
The activity of the sterilizing metal or sterilizing metallic compound is
enhanced by the ultraviolet-light irradiation to reduce the treatment time.
It is considered that the above effect of the ultraviolet-light irradiation
is based on the activation of the sterilizing metal or sterilizing metallic
15 compound by the ultraviolet light, resulting in longer sustenance of the
sterilization effect as compared with a case without use of the
ultraviolet-light irradiation.
Figs. 23 and 24 show another embodiment of the present invention in
which ultraviolet-light irradiation is used. In this embodiment, an
20 ultraviolet-light irradiating device 64 is disposed at the inside of the
treatment tank 13. The device 64 has ultraviolet lamp 64a and protection
tube 64b for accommodating the lamp 64a therein which is made of
ultraviolet~transmitting material. The protection tube 64b extends in
vertical direction, positions in the neighborhood of the vibration vane 10,
2> and is held by a clamping member 65 attached to the inner surface of the
treatment tank 13. The protection tube 64b made of quartz, pyrex or
transparent polyvinyl alcchol are preferably used. The protection tube 64b
may be integrated into the lamp 64a.
According to this embodiment, the ultraviolet lamp 64a can be

30 disposed at the position closer to the vibration vane 10 as compared with
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b EXAMPLE [:
An apparatus of Figs. 9 to 11 was used, in which the vibration
vane was made of magnetic steel having a coated surface layer of silver.
The size of the vane was 210mm x 140mm x 0.6mm. The vibration vane fixing
member was made of ferromagnetic material of neodymium magnet. The size of
10 the fixing member was 210mm x 60mm x 4mm. The vibration motor was 200V,
250W, 3-phase.
The inner size of the treatment tank was 450mm x 1100mm x 500mm.
As the liquid to be treated was used the potable water containing the
following bacteria:
15 General bacteria........ 1000n/m1
Coliform bacteria....... 9500MPN/100m1
Detecting of the bacteria was performed according to the
microorganism test method described in “Manual of Test Method for Potable
Water” (1993) published by Nippon Suido Kyokai, especially for general
20 bacteria and coliform bacteria {pp483 to 492). n is the number of bactera,
and MPN is the most probable number determined by MPN (Most Probable
Number) method as described in the above "Manual of Test Method for Potable
Water” {ppd75 to 480).
The treatment liquid was poured into the treatment tank. The
25 vibration motor was operated by the inverter at a frequency of 40Hz at a
room temperature. The amplitude of the vibration vane was 0,15 mm and the
vibrational frequency of fhe vane was 800 times per minute. Flow rate of
the treatment liquid detected by the three dimensional electromagnetic
flowmeter (ACM300-4) at a position separated by 3cm from the tip end of the

30 vibration vane wag 200 mn/sec in each of X, Y and Z directions. The fiow
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EXAMPLE 2:

Cut rose flowers were arranged in a vase filled with water. In case
of the water treated for 5 minutes in Example 1 the flowers drooped after

10 days, while in case of non-treated water used in Example 1 the flowers
15 drooped after 5 days.
EXAMPLE 3:

The test was conducted in the same manner as Example 1 except that
the vibration vane was made of stainless steel having a coated surface

layer of silver, and, as the liguid to be treated was used the river water

20 containing the following bacteria:

General bacteria........ 1500n/m1
Coliform bacteria....... 9600MPN/100m]
The results of the sterilization are shown in the following Table 3.
TABLE 3
25
Treatment time (min.) 0 10 30 60 90
General bacteria 1500 500 undetected undetected undetected
{n/m1)
Coliform bacteria 9600 8000 5000 1600 200

30 {(MPN/100m])
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order to disperse bacteria in the water.
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60 0 4.1 x 10°

120 0 4.0 x 10°

20 {(*x) NT: not tested
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The test was conducted in the same manner as Example 4 except
that as the liquid to be treated was used water inoculated with
Enterohaemorrhagic E. coli 0-157 of 2.6 x 10° CFU/m].
5 The results of the sterilization are shown in the following Table 6.
TABLE 6

Number of Live Bacteria (CFU/ml)

Vibrationally Stirring Apparatus

10 Treatment time (min.) Used Not used
0 2.6 x 10° 2.6 x 10°
1 1.5 x 10° NT
3 1.5 x 102 NT
b 1.5 x 10® 2.9 x 10°
15 10 1.1 x 102 2.8 x 10°
20 2.5 x 10 NT
30 0 2.9 x 10°
60 0 2.9 x 10°
120 0 2.8 x 10°
20 EXAMPLE 7:

The apparatus used in Example 4 was used. In the treatment liguid
in the treatment tank, 30 dishes each having a diameter of about 25cm as
the solid articles to be treated were suhmerged while vertically arranged
in parallel to each other in a cage made of wire mesh. The articles were

25 (A) 10 dishes made of glass, (B) 10 dishes made of aluminum and (C} 10
dishes made of anodized aluminum.

Sterilization treatment for 5 minutes was conducted repeatedly at
the repetition number shown in Tables 7 and 8, which show the results of
the sterilization. Rate of removing bacteria was determined. Table 7

30 concerns the case where the treatment liquid was sterilized, distilled
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water, while Table 8 concerns the case where the treatment liquid was

sterilized, distilled water containing (. 25wt% of cleaning agent for

tableware.
TABLE 7
Bacteria Removing Rate (%)
Vibrationally Stirring Apparatus
Used Not used
Repetition Number A B C A B C

| 99.5 97.5 95,1 38.8 18.5 16.4
2 160 100 100 40.9 27.7 21.8
3 100 160 100 34.4 31.3 27.5
4 41.7 43.7 29.6
3 42.4  42.6 19.4
6 39.0 29.4 28.9
7 37.6 25.2  30.3
8 38.2 381 25.9
9 34.8  29.5 29.0
10 43.1 27.6  35.2
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Bacteria Removing Rate (%)

Vibrationally Stirring Apparatus

Used Not used
Repetition Number A B C A B C
1 100 100 100 88.5 76.4 70.4
2 100 100 100 90.4 76.3 62.6
3 88.3 66.3 67.3
4 87.6 76.5 71.2
b 92.9 56.5 65.4
6 90.1 60.9 66.9
7 34.1 56.2 T71.1
8 90.1 84.6 69.4
g 93.1 78.3 59.6
10 91.9 80.0 85.2

@o%



() - % & ()- @O%W " & ()- @OW " & ()-/Kq >2679; =75S3aT3 @O%
f?‘g&')()@(()@%% " E&')()-@@%%' " & ()- @o% " & ()-/Kq >> @0%
& ()- ?AEFHILsS3aT3 @0% - " & ()- @O0%

20 September 2004

_36_

EXAMPLE 8:

The apparatus used in Example 4 was used. In the treatment liguid
in the treatment tank, 20 dishcloths made of cotton each having a size of
Z0cm x 40cm as the solid articles to be treated were submerged while

» accomodated in a cage made of wire mesh. The dishcloths were polluted by
Coliform bacteria.

Sterilization treatment was conducted for 30 minutes. The treatment
liquid was (X) sterilized, distilled water, or (Y) sterilized, distilled
water containing 0.25wt% of cleaning agent for tableware. The number of

10" Coliform bacteria was determined before and after the treatment. For
comparison, the same treatment liquids and treatment articles were
subjected to washing treatment with the conventional washing machine.

The results of the sterilization are shown in the following Table 9.

TABLE 9
15
Number of Coliform Bacteria
X Y
Before Treatment 42 x 10° 42 x 10°
After Treatment
20 [a] Present Invention 0 0
[b] Washing with
Washing machine 26 x 105 18 x 10%
25

30
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EXAMPLE 9:

An apparatus of Figs. 21 and 22 was used to conduct the
sterilization treatment, in which the vibrationally stirring apparatus was
as follows:

Vibration motor: 150W, 200V, 3-phase

Vibration vane: 210mm x 140mm x 0.6mn in size, made of stainless
steel having a coated surface layer of silver of 15 um in thickness: four
vanes were used,

Vibration vane fixing member: (1) 210mm x 60mm x 4mm in size, made
of neodymium magnet; two fixing members were disposed at both sides of one
vane. (2) 210mm x 60mm x 4mm in size, made of stainless steel; six fixing
members were used, each two members being disposed at both sides of each of
the other vanes.

Teflon sheets were interposed between the vibration vane and the
corresponding fixing members.

The inner size of the treatment tank made of heat-resistant
polyvinyl chloride was 400mm x 700mm x 450mm. The treatment tank may be
made of stainless steel.

An ultraviolet lamp (GL-20: manufactured by Toshiba Corporation,
20W, length of 250mm, central wavelength of 253.7nm) was used. The
interval between the lamp and the vibration vanes was 200 to 300 mm.

The vibration motor was operated at 40Hz under the frequency
control by the inverter. The amplitude of the vibration vane was 0. 15mm,
and the vibrational frequency of the vane was 800 times per minute, Flow
rate of the treatment liquid (liquid to be treated) was 200mm/sec in each
of X, Y and Z direstions.

As the liquid to be treated, pure water into which bacteria was
added was used.

The ultraviolet-light irradiation was performed with the

ultraviolet lamp turned on [Case 9-A].
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The result of the sterilization are shown in the following
Table 10. The detection of the bacteria was performed according to membrane
filter method (MF method) with use of Milliflex-100 Test System available
from Nippon Millipore Corporation.

b For comparison, the tests were conducted for a case where the
treatment was performed without the ultraviolet lamp turned on [Case 9-B],
and another case where the treatment was performed with the ultraviolet
lamp turned on while stirring the treatment liquid with the conventional
screw type stirrer instead of the vibrationally stirring apparatus of the

10 present invention [Case 9-C).

TABLE 10
Treatment time (min.) 0 19 30 60 120 180
Case 9-A {(n/ml) 500 0 0 0 0 0
15 Case 9-B  (n/ml) 600 200 150 100 100 100

Case 8-C  (n/ml) 600 500 450 400 350 3b0

¥hen the treatment liquid was taken on a shallow dish, and
subjected to the ultraviolet-light irradiation by the above ultraviolet
lamp, the number of the bacteria was reduced to about 200 n/ml with
20 60-minutes treatment, however, no more reduced thereafter.
EXAMPLE 10:
The test was conducted in the same manner as Example 9 except that
the following: As the vibration vane, 0.6mm thick titanium plate having a
titanium oxide surface layer of golden color was used. The vibration vane
2h  was formed by electrolytic oxidation treatment under the condition of
electrolyte of 15% sulfuric acid; temperature of 20 C; voltage of 3V;
treatment time of 5 minutes, The vibration vane fixing members made of
neodymium magnet were used for one vane, and the vibration vane fixing

members made of titanium were used for the other three vanes. As the liquid

30 to be treated, carbonated beverage into which Coliform bacteria was added
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was used [Case 10-A].
The result of the sterilization are shown in the following Table 11.
For comparison, the test was conducted for a case where the

treatment was performed without the ultraviolet lamp turned on [Case 10-B].

D TABLE 11
Treatment time (min.) 0 10 30 60 120 180
Case 10-A {n/ml) 5000 200 30 0 0 D
Case 10-B  (n/ml) 5000 3000 600 600 500 400
10 EXAMPLE 11:

The test was conducted in the same manner as Example 10 except that
the following: The ultraviolet-light irradiating device of Figs. 23 and 24
was used, in which two ultraviolet lamps were used. As the liquid to be
treated, milk into which Enterohaemorrhagic E. Coli 0-157 was added was

15 used [Case 11-A].

The result of the sterilization are shown in the following Table 12.

For comparison, the test was conducted for a case where the
treatment was performed without operating the vibrationally stirring

apparatus while the ultraviolet lamp was turned on [Case 11-B].

20 TABLE 12
Treatment time (min.) 0 10 30 60 120 180
Case 11-A  {n/m]) 3000 500 100 0 0 0
Case 11-B  (n/ml) 3000 3000 2000 2000 1500 1500
25 It can be understood that rapid and sufficient sterilization can be

achieved by performing both the vibrationally stirring and the
ultraviolet-light irradiation, whereas the sterilizing effect is relatively
low when the ultraviolet-light irradiation was conducted without performing

the vibrationally stirring.
30




&I

&I

10

15

20

30

_ 0% " &()- @o%w " & ()- @o%w " & ()- |
&8;@ ziw@?g‘% @ &?()-583;%'3/ @oyw " & ()- @0% & ()- @ow
(-1

Kqg > @o%w " & ()-

@o%

20 September 2004

_40_

EXAMPLE 12:

The test was conducted in the same manner as Example 10 except that
the following: The vibration vane made of sterilizing stainless steel] was
used. As the liquid to be treated, juice having chemical activity to silver
into which Coliform bacteria was added was used (Case 12-4].

The result of the sterilization are shown in the following Table 13.

For comparison, the test was conducted for a case where the
treatment was performed without operating the vibrationally stirring

apparatus while the ultraviolet lamp was turned on [Case 12-B).

TABLE 13
Treatment time (min.)} 0 10 30 60 120 180
Case 12-A {n/ml) 50000 4000 200 0 0 0

Case 12-B_ {n/ml) _ 50000 50000 30000 30000 25000 20000

It can be understood that rapid and sufficient sterilization can he
achieved by performing both the vibrationally stirring and the
ultraviolet-light irradiation, whereas the sterilizing effect is relatively
low when the ultraviolet-light irradiation was conducted without performing
the vibrationally stirring.

EXAMPLE 13:

The test was conducted in the same manner as Example 1 except that
the following: The vibration vane made of stainless steel coated with 15um
thick silver layer was used. The vibration vane fixing member made of
stainless steel coated with 15um thick silver layer was used. Ag the
liquid to be treated, river water was used.

The result of the sterilization are shown in the following Table 14.
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TABLE 14
Treatment time (min.) 0 10 30 60 90
General bacteria 1500 500 0 0 0
5 (n/ml)
Coliform bacteria 9600 8000 5000 1600 200
(MPN/100m1)

It can be understood that sterilizing rate is relatively low as

compared with Example 1, however, sufficient sterilization can be achieved
10 by conducting the treatment during sufficent time period.

When the test was conducted in the same manner as the above except
that the treatment tank having an inner surface coated with 15um thick
silver layer was used, the result was obtained as somewhat superior to
those of Table 14 while inferior to those of Example 1 in which the

15 vibration vane fixing member made of neodymium magnet was used.
EXAMPLE 14:

The test was conducted in the same manner as Example 11 except that
all the vibration vane fixing member made of stainless steel was used. When
the vibrationally stirring was performed, the number of detected bacteria

20 became zero with the treatment of 180 minutes. On the other hand, when the
vibrationally stirring was not performed, there could not be found out the
sterilizing effect. Therefore, it is preferable to use at least one
vibration vane fixing member made of magnetic field generating material and
to conduct the vibrationally stirring as Example 11.

Zb  EXAMPLE 15:

The test was conducted in the same manner as Example 12 except that
all the vibration vane fixing member made of stainless steel was used. When
the vibrationally stirring was performed, the number of detected bacteria
became zero with the treatment of 180 minutes. On the other hand, when the

30 vibrationally stirring was not performed, the same result as Example 12 was
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obtained. Therefore, it is preferable to use at least one vibration vane
fixing member made of magnetic field generating material and to conduct the
vibrationally stirring as Example 12.

EXAMPLE 16:

5 The test was conducted in the same manner as Example 4 except that
the following: The vibration vane fixing member made of stainless steel
coated with 15um thick silver layer on a pre-coated layer, which was the
same material of the vibration vane, was used.

The result of the sterilization are shown in the following Table 14,

10 TABLE 15
Treatment time (min.) 0 10 30 60 120 180
Number of Live Bacteria 2.8x10° 2x10°® 1.5x10° 6.7x10% 6.9x10%* 5.9x10%
(CFU/ml)
15 EXAMPLE 17:

The test was conducted in the same manner as Example 1 except that
the following: The vibration vane made of aluminum coated with bum thick
aluminum oxide layer obtained by anodizing process was used. As the liquid
to be treated, pure water containig 4x10* n/ml of bacteria was used. After

20 the treatment was conducted during 60 minutes, the number of bacteria was
reduced to 200 n/ml.

When the treatment was conducted while the ultraviolet lamp
(GL-13Q: manufactured by Matsushita Electric Industrial Co., Ltd., 13W,
0.344, 25mm in diameter, 344mm in length; output of bactericidal line is

25 1.7W) disposed in the liquid as shown in Figs. 23 and 24 was turned on, the
number of bacteria was reduced to 300 n/ml with the treatment of about 30
minutes,

EXAMPLE 18:
The test was conducted in the same manner as Example 1 except the

30 following: Various parts of food wrapping machine were used as the solid
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article to be treated. The parts were accommodated in a cage of wire mesh
which was submerged in the liquid. The treatment was conducted at a room

temperature during 20 minutes while the cage was rotated at a rotational

frequency of 8 times per minute [Case 18-A].

For comparison, the test was conducted for a case where the
treatment was performed in the same manner as Case 18-A except that the
vibration vane and vibration vane fixing member both made of stainless
steel were used [Case 18-B].

The result of the sterilization are shown in the following Table 16.

TABLE 16

General bacteria (n/ml) Yeast fungi (n/ml) Coliform bacteria

Parts No. 18-4 18-B 18-A 18-B 18-A 18-B
1 0 8 0 15 - -
2 0 11 0 10 - -
3 0 5 0 5 - +
4 0 5 0 10 - +
5 0 15 0 50 - +
6 0 5 0 10 - -
7 0 9 0 40 - +
8 0 7 0 250 - +
9 0 50 - +

10 0 80 0 300 - +
11 0 20 0 20 - -
12 0 10 0 5 - -
13 0 30 0 i) - +
14 0 150 0 150 - +
15 0 200 0 200 - +

+: detected

-: undetected
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1. A sterilizing apparetus for liquid and/or an article submerged in liquid, comprising:
a vibraticnally stirring apparatus having a vibration generating unit containing a
vibration motor, at least one vibrating rod operationally connected to said vibration
gensrating unit, at least one vibration vane fixed to said vibrating rod, and a
vibration vane fixing member for fixing said vibration vane to said vibrating rod;

a treatment tank for receiving said liquid, in which said vibration vane and said
vibration vane fixing member are disposed; and
a device for irradiating said vibration vane and/or said vibration vane fixing
member with ultravicler-lisht, said device being disposed inside or outside said
treatment tank;
wherein said vibration vane and/or said vibraticn vane fixing member have a
surface made of sterilizing metal and/or sterilizing metallic compound, and/or are

made of magnetic field generating material.

2. The sterilizing apparaius as claimed in claim 1, further comprising a helder for

helding said article In said treatment tank.

3. The sterilizing apparatus as claimed in claim 2, further comprising a driving means

for moving said holder.

4 The sterilizing apparatus as claimed in claim 1, wherein said sterilizing metal is
silver, gold or alloy thereof, and said sterilizing metallic compound is titanium

oxide or zinc oxide.

5. The sterilizing apparatus as claimed in claim 1, wherein said vibration generating
unit vibrates said vibration vane at an amplitude of 0.1 to 15.0mm and at a

vibrational frequency of 200 to 1000 times per minute in said liquid.
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7..  The sterilizing apparatus as claimed in claim 4, wherein sald sterilizing mezallic
compeund is titanium oxide film formed by susface ouidation tr2atment of fitanivm

member or titanium alloy member.

8. A sterilizing method for lignid and/or an article submerged in liquid comprising:
providing a vibrationally stirring apparatus having 2 vibration generating unit
containing a vibration moter, at least one vibrating rod operationally connestad to
said vibraticn generating unit, at least one vibration vane fixed to said vibrating
rod, and a vibration vaae fixing member for fixing said vibration vane to said
vibrating rod, wherein said vibration vane and/or said vibration vans fixing
member have a surface made of stenlizing metal and/er sterilizing metallic
compound, and/or are made of magnetic field generating material;
submerging said vibration vane and said vibration vane fixing member in said
liquid taken in a treatment tank; and
vibrating said vibration vane by said vibration gererating unit to cause vibrationally

stiring of said liquid, thereby sterilizing said liquid.

S.  The stenilizing method as claimed in claim 8 , further comprising:
submerging an article in said liquid; and

sterilizing said article by vibrationally stirring of said liguid.

10.  The steritizing method as claimed in claim 8, wherein said liguid is vibrationally
stirrad so as to have a flow rate of 100mm/sec or more in each direciion of thraa

dimensions.

L1 The sterilizing method as claimed in claim 8, wherein said sterilizing metal is
silver, geld or alloy thereof, and said sterilizing metallic compeound is titanium

oxide or zing oxide.
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The sterilizing method as claimed inclaim 8 , wherein sald vibration generating

4

unit vibrates satd vibration vane at an amplitude of .1 to 15.0mm and at

vibrational frequency of Z00 to 1000 times per minvte in said liquid.

The sterilizing method as claimed in claim 8 , whereln szid vibration motor is

vibrated at a frequency of 1¢ to 200Kz,

The sterilizing method as claimed in claim 11, whereln said sterilizing merallic

compound is titanium oxide film formed by surface oxidation treatment

member or titaniim alloy member.

The sterilizing method as clairaed in claim 8 | whersin said liguid is vibrationally

stirred while irradiating said vibration vane and/or said vibration vane f

member with ultraviolet-iight.
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