SPECI FI CATI ON WATER PURI FYI NG MATERI AL, WATER PURI FYI NG MEMBER, WATER

PURI FYI NG APPARATUS AND WATER CI RCULATI ON UTI LI ZI NG SYSTEM Fi el d of the

| nvention The present invention relates to a water purifying nmaterial for
purifying water to be utilized through circulation and also relates to a
water purifying nenber with the water purifying material mxed init, a

wat er purifying apparatus to accommpdate the water purifying nenber, and a
water circulation utilizing systpRCIBRSADIONIND Art In swi nming pools and
bathing facilities, water or hot water I1s circulated and wused. In such a
system filters and sterilizers are adopted. These apparatuses are required

for the facili sed to use.
A'so, in a coolAiPR SIBRrdINEII THRIAL REATER BFRIFAA G AP RIBR S e T2

| arge size air-conditi gyl %H?P‘YIN‘@ sugRp i nto direct contact
with the air, and the \i\.ulgtg?ﬂfg often co%%énﬁﬁated. I n using hot water, when
distributed to a pl ur WATER CIRCHEATIOMN UTHRIZENGaSYSEEM at ed tenperature is
first stored in a hot water tank. It is thus, often difficult to nmaintain
the hot water in the hot water tank in clean and non-cont am nat ed

conditi OQ?leIH'o‘FthéLhﬁ}éﬁiﬁ’éna” arrangenment of a water circulating system

general |y used I'n SW mm ng pool or in hot water bathing facilities. In

the circul atiTig 1snesé1ﬁrmVexeticmrmlutes b aevatér purifgpngemeteirial forvatrfying ecei vi ng

tank; nuneral 2 a circulating water utilizing unit such as a, sw nm ng pool
or a water to be utilized through circulation and also relates to a water purifying

member with the water purifying material mixed in it, a water purifying apparatus
to accommodate the water purifying member, and a water circulation utilizing

system.

Background Art
In swimming pools and bathing facilities, water or hot water is circulated and
used. In such a system, filters and sterilizers are adopted. These apparatuses are

required for the facilities where unspecific number of persons are supposed to use.

Also, in a cooling tower to cool down the circulating cooling water in a large
size air-conditioning system, water is brought into direct contact with the air, and

the water is often contaminated.

In using hot water, when distributed to a plurality of places, hot water at
elevated temperature is first stored in a hot water tank. It is thus, often difficult to
maintain the hot water in the hot water tank in clean and non-contaminated

condition.

Fig. 1 shows an arrangement of a water circulating system generally used in

a swimming pool or in hot water bathing facilities.

In the circulating system, reference numeral 1 represents a water receiving



R

bat h; nuneral 3 a discharge outlet for the circulating water; 4 an overfl ow
wat er collecting channel; 5 a circulating water collecting tank; 6 an
overflow water collecting tank; 7 a hair-catcher in the circulating water;
8 a hair-catcher in the overflow water; 9 a circulating water punp; 10 an
overflow water punp; 11 a circulating water filter; and 12 an overfl ow
water filter. Further, coagulant injectors 13 and 14; automatic chlorine

i nj ectorgpls @ggﬁl 26 aféi'ﬂiati@' ¥&@r LfiliFag uh® SHch ddSeewindfigpdot 6t at i ng water,

after being arged fromthe outlet 3 of the circulating water utilizing
unit 2, bdthysurertab3tahdiscliargeibatlétrgr the eircudatingwatenp4 anveglow Matesr passi ng
through the hair-catcher 7 and the cirgulating water filter 11, the water
is circuf ]Leéﬂn%ﬁléﬁmleﬁ\%sa Fﬁ?@a?%wéfq&?ﬁgﬂ%ﬁahﬁﬁﬁvp il W@%eddnit 2. During
this progeetng ?v!aaﬁﬁjr-kﬁcﬁ&aﬁ%at&cﬁtaﬁhgsvﬁéﬁ 8CP RhiREhIABE i thfe | nj ect ed
fromthe coagulant injector 13. Coagul ated contam nants are renoved by the
ci r cul at oveyflowmewater;fd 4 twculdting watbrqhiny; 10 overfowrwater pumpi $1anj ect ed by

t he automatic.chl ori injector 15. This ci.frculation is carried out by
means of af‘ﬂ’éatmgrwlégﬁﬁﬁ :*#gtlgarba}z&;ﬂgwa%ﬁer ﬁh@nval ve 17. Overflow water from
the circulating water utilizing unit 2 flows into the overflow water
collecting tank 6 via the overflow water collecting channel 4. After

passi ng t hr ofigitheh)eobgilantcajectors 18 andd 4t hetomaticfdhboringaingectdrs| theandl2, t he
overflow water flows into the unit 2. During this process, coagulant to
coagul at £6;nd alvesrld andoht ane Wt s is | njected fromthe coagul ant injector
14 and coagul ated stains and contam nants are renoved by the overfl ow water
filter 12, and chlorine for sterilizing is injected by the automatic

chl ori ne i nj bt @ircliating heater, aftet béing discharpedtifrom Itiel obttet ef thenp 9 and t he

valve 17'circulating water utilizing unit 2, flows into the circulating water collecting tank 5.
After passing through the hair-catcher 7 and the circulating water filter 11, the
water is circulated and flows into the circulating water utilizing unit 2. During this
process, coagulant to coagulate stains and contaminants is injected from the
coagulant injector 13. Coagulated contaminants are removed by the circulating
water filter 11, and chlorine for sterilizing is injected by the automatic chlorine

injector 15.

This circulation is carried out by means of the circulating water pump 9 and
the valve 17.

Overflow water from the circulating water utilizing unit 2 flows into the
overflow water collecting tank 6 via the overflow water collecting channel 4. After
passing through the hair-catcher 8 and the overflow water filter 12, the overflow
water flows into the unit 2. During this process, coagulant to coagulate stains and
contaminants is injected from the coagulant injector 14 and coagulated stains and
contaminants are removed by the overflow water filter 12, and chlorine for

sterilizing is injected by the automatic chlorine injector 16.

The circulation is controlled by the pump 9 and the valve 17.



In addition to the above, a water receiving tank 1 is used to replenish the
wat er, whi ch has been consuned and di scharged outside. New water is supplied
fromthe water receiving tank 1 to the circulating water collecting tank 5.
As a circulating systemusing the circulating water simlar to sw nmm ng

pool s, bathing facilities, etc., a cooling systemusing a cooling tower is
known. Fig. 2 shows a conventional type cooling systemusing the cooling
tower. In the circulating systemin Fig. 2, reference nuneral 41 represents
a cooling water tank; nunmeral 42 a cooling tower; 43 a sprinkling box; 44 a
filling materlhadditioARodheabeve, aamiter 26ceiving tankAl isausasoto reglenighetheci r cul at i ng

punp; 48 a heat .exchanger; 49 llace,to he coql eq; and, 50 a .e; supply.
Further, W&¢rvé‘§’1‘§‘lh%§n @f%ﬁ@ﬁgéngggeaé’“g%&?'n A vxfa(t)ertlﬁesuppfqu ng
materi al ffbﬁ'nﬁidé)%f GeSAVInBhnINg tB e ¢FchiBtiAd Vat&Gletingd Rr5.42, and the
water is mxed wth the air, which is sucked fromthe side of the filling

material 44 by the fan 46 when the water flows down through the filling
materi al 44. Then, ter i s cooled down

.1t loses latent .heat of
vapori zat i on, A greglains syieRSIg H’et?ig"\ﬁ’f“&w’ltﬁﬁﬁuﬁ FRSINRUBE | nt o t he
cool i ng e -\/d h i 1 en sent to
the heat PEsHEatb R RGN Bl e T O e R o
i nfl owi ng cooling water receives heat fromthe water, which has been warned
up at the place 49 such as a puilding, a factory, .etc. anii whi ch is then,
cool ed down. X 2 §howdACPRySRtopRltyps SoPkRg Sestern ysingthe coolipg tomer-up by t he
heat and is circulated to the cooling tower 42. A part of water is |ost due
to the causes such as evaporation when mxed with the air at the cooling
tower. New wdhethe icircalating ispsteinninofigh2 | feferenteehumerid4y repfesents 4 beolingl ve 52.

water tank; numeral 42 a cooling tower; 43 a sprinkling box; 44 a filling material;
45 a water tank; 46 a fan; 47 a cooling water circulating pump; 48 a heat exchanger;

49 a place to be cooled; and 50 a water supply.
Further, valves 51 and 52 are used.

Water is sprinkled to the filling material 44 from the sprinkling box 43 in the
cooling tower 42, and the water is mixed with the air, which is sucked from the
side of the filling material 44 by the fan 46 when the water flows down through the
filling material 44. Then, water is cooled down as it loses latent heat of
vaporization, and it goes down into the water tank 45 and flows into the cooling
water tank 41 via the valve 51.

The cooling water is then sent to the heat exchanger 48 by the cooling water
circulating pump 47. The inflowing cooling water receives heat from the water,
which has been warmed up at the place 49 such as a building, a factory, etc. and
which is then, cooled down. On the contrary, the cooling water itself is warmed up

by the heat and is circulated to the cooling tower 42.

A part of water is lost due to the causes such as evaporation when mixed



In the water circulating systens as descri bed above, rusting occurs in the
appar at uses and pi pes. Inorgani c substances in the water are deposited in
the apparatuses and pi pes, and scal es gather. Al so, algae often devel op.
Further, Dbacteria gather in the slinmes, which are sticky substances caused
by bacteria in the water, and bacteria are also present in algae and
slines. Is an inportant problemto sterilize and renove these substances

It
and bact gétjhatpé' ﬂ%&icﬁﬁfin@;‘r towdrE INEREk ARy E"ﬁlﬁ#ﬂ@ﬁ' itf?]l%ugli"@h@ Qva@ays%g e severe

pneunoni he water rculating systemin such aS sw nm ng s or
bat hi ng 56 at fhietvabs Sthere water cones into direct contact wth human bodi es,
mneral materials such as sand and pebbles; fibrous materials such as
vegetabl e fiber; and porous synthetic resin have been conventionally used

as a filter | f | | .at A : i nt overfl ow
water fil terﬁ??ﬁg?{%r@cgfagggggé%ﬂé %u##%?%%%e’\%\&/aﬁl ]&c&ﬁ{;égm ﬂ(I‘}gagul ant for
coagul at hpparithsescand pipesnaihergasicisnpstahes infthewatéreareadepobised ini thieect or 14 and
chlorine for steriljzing is injected fromthe ut onat i c CE_U orine injector
16. On t ARPagAtHees Hhpipes, Andifealed 8rthey s%lg@,eam?s% eI oFURGe ower, it has

b _ o . . . Y
o es. - G gHARE i BiccHon s, Mo A Wtk Sbafledsohus bRy Bakeohh if e 107
years, alafd amhbivderibae aliepresent Dralgdeandslanesg Iaiscan giparsintng effects

caused by m nus ions, The mnus jon conprises oxygen ion 02 surrounded by a
pl ur al i t prablemde sterise aadiremoyethyse subgenres and ba@g%% dimgpagticylany  (H20) n] .

amount ¢ bRl s i Bt P S BB RD o U el 1y o vt er
nol ecules (MD), and this plus ion is expressed as [H (H2O nv .
In the water circulating system in such as swimming pools or bathing

facilities where water comes into direct contact with human bodies, mineral

materials such as sand and pebbles; fibrous materials such as vegetable fiber; and

porous synthetic resin have been conventionally used as a filter material for the

circulating water filter 11 and the overflow water filter 12 for the purpose of

purifying the water. Also, coagulant for coagulating the contaminants is injected

from the coagulant injector 14 and chlorine for sterilizing is injected from the

automatic chlorine injector 16.

On the other hand, in the cooling system using the cooling tower, it has been
supposed that water is not brought into direct contact with human bodies, and the

treatment by using chemical drugs is adopted.

In recent years, attention has been focused on the relaxing and refreshing
effects caused by minus ions. The minus ion comprises oxygen ion O: ~
surrounded by a plurality of water molecules (H:0), and it is expressed as [Q: ~
(H:0) »].

Together with the minus ions, plus ions are also generated in the same

amount, which comprise hydrogen ion H* surrounded by a plurality of water



These m nus ions and plus ions are generated in the sane anmount, and the

m xture of these ions is called plasnma cluster ions. It has been confirnmed
that mnus ions not only have relaxing and refreshing effects on the hunman
body but al so have favorable effects on hair. Further, in addition to the
favorabl e effects on human bodies, it has been denonstrated that m nus ions
result reduci ng water evaporation and discoloring for vegetables in a

ref ri ger atgdéculdst ()G and ithie phuk o id espreabecas bH! (He@)es. nol ecul e cl usters
associated wwth mnus ions are as snall as possible. The plasma cluster

i ons change the structure of protein hemagglutinin on the surface of

i nfl uenza vi r’I‘h%gé mihﬁs ioés%gggl%%@qg%%ggé&?t&l A SheSdfbuntONR a#eop t he

functions of vitTuses an 0 prevent i nfluenza iInfection by

i nact i vatphiRgry iof tsesk Uoad isaalléSpbisidalkdiesterdonst r oni cs, Cctober 21, 2002, page
63). It is also confirmed that the plasma cluster ions have effects to
reduce gathering nold. It is already known that these m nus ions and plus

(i ops - agai ms it Bapech st SR ISFTRRRT hate B Rn Bt "o

been freggeatlon theedmanidwdydiut alsodtie faRratile effeosrat kar.duri ng the di scharge,
and there are problens in that ozone has offensive odor and strong

oxidizing action. In addition, mneral substances are used for generating

Cubstances editietinfiEin GombRvdtblE e PR RRAT BoaBSLREL EUTE  Boca. and
artifici gemphétestel tBataainaBq6ss Fasalt rRducifie wWatérCevapbration aad WkdlorAgset osur e of

the I nvention ) .
vegetables in a refrigerator.

It is considered as desirable that water molecule clusters associated with

minus ions are as small as possible.

The plasma cluster ions change the structure of protein hemagglutinin on the
surface of influenza viruses. It is confirmed that the plasma cluster ions stop the
functions of viruses and have the effects to prevent influenza infection by
inactivating virus function (See Nikkei Electronics, October 21, 2002, page 63).

It is also confirmed that the plasma cluster ions have effects to reduce

gathering mold.

It is already known that these minus ions and plus ions can be generated by
electric discharge or through collision of water drops against each other. As the
simplest method, discharging method has been frequently used. However, ozone
may be generated during the discharge, and there are problems in that ozone has

offensive odor and strong oxidizing action.

In addition, mineral substances are used for generating minus ions and plus

ions. As the mineral substances, natural mineral substances such as tourmaline,



To overcone the above problens, it is an object of the present invention to
provi de water purifying nmenber for generating mnus ions, plus ions, and

plasma cluster ions, and also to provide a water purifying apparatus and a
water purifying systemby using it. In the water purifying nenber according
to the present invention, a material which ceram c powder is kneaded wth a

pl astic materi al vm'th Iow speci fic gravity, is forned in such a manner that
t he wat eampHiboley b Ia@é e Wnlagtfidaemineraltsubs@hcesthrat i o, and
does not ent an e vvlth each ot In the water purifying nmenber according

to the pr:@@gm llparatuses, ceramc powder mixed in it generates m nus ions,
pl us ions, and pl asna cluster ions and nakes the size of water nolecul e
cluster smaller. In the water purifying apparatus according to the present
i nvent i opjsddi@ravet &tle InREhtidyi Ng menber is acconmopdated in a water-passing
contai ner made of corrosion-resistant netal and is filled up to about 70%
of the inter Al ovesenmae the abayel nrablentshi is lansbiest of Hie presenl imgentiehtobe

adequat el ust ed d endi n t he a er he wat er
purifying ¥°a"géa ater pu dggmq{%)elrgoﬁ g%ned'g %éﬁ?xm%@ﬁ’tllslgﬁ%q% ggc\l,\giaé ta purifying
menber filusgg lbﬁs tah@ alONbFrowite UPwiter pRAHing’ Apaeitus ARd ankfeP plrifgine i s
stirred up by the flow of the water to be purified, which passes through the
wat er  paystemibyusipgéitr at us. As a result, the water purifying nenber is

brought into good contact with the water to be purified and the functions
of the water purifying nenber can be fulfilled to the utnost extent. In the

vat er purifyipghs vat@PuriFiag héafbdrOadchrliny &1 preBdftiThi@itiont AenaEHEr
purifying apparatus as described above is arranged at an adequat e position
in the wdidrcqremicpowderdykneaded with a plastic material with low specific gravity,

is formed in such a manner that the water purifying member has large surface area

and high void ratio, and does not entangle with each other.

In the water purifying member according to the present invention, ceramic
powder mixed in it generates minus ions, plus ions, and plasma cluster ions and

makes the size of water molecule cluster smaller.

In the water purifying apparatus according to the present invention, the water
purifying member is accommodated in a water-passing container made of
corrosion-resistant metal and is filled up to about 70% of the internal container
volume. The shape of the container can be adequately adjusted depending on the

place where it is used.

In the water purifying apparatus according to the present invention, the water
purifying member filled in the container up to about 70% of the internal volume is
stirred up by the flow of the water to be purified, which passes through the water
purifying apparatus. As a result, the water purifying member is brought into good
contact with the water to be purified and the functions of the water purifying
member can be fulfilled to the utmost extent.



In the water purifying systemaccording to the present invention, the water
purifying apparatus is arranged at the adequate position, and optimal water
purifying process can be carried out. Brief Description of the Draw ngs Fig.
1 is a schematic drawi ng of a conventional type water circulation utilizing
system Fig. 2 is a schematic drawi ng of a conventional type cooling system
using a cooling tower; Fig. 3 shows an exanple of configuration of a water

puri fying meniehe vAtEOHEHiHMgFstdhe a0cRERR o Y Préseaninvehton, Ahefeaer an
exanpl e of a container to accomodate the water purifying  nenber according
to the pipasifning appesatus @8 defirihedsboyy is arrmged & andeguals Rosiion Bxthepl es of
the container to .acco date the water purifying nenber according to the
present iTAEMPHIUNINESYSICNE g 6 shows an exanpl e of a water purifying
apparatus according to the present invention. BEST MODE FOR CARRYI NG QUT
THE I NVENTI ON Description will be given bel ow on enbodi nents of the present
i nventi on. Filg.the vettempurifyingxeystrne acfordingftp ghe présent ofveation;t the water f yi ng

ot hyI en-PUstiRE appatELus gp BTG 46k A0RENT POSTPRI SRBEr ViR 1 and i xed
or avi ty AR BARE cal BB ok T T Gravity can be adjusted to an
adequate val ue of about 1.4 by changing the mXxing ratio of the ceramc
B?\gggamgéesf Iﬁ%ggﬁg#&{ﬂg Bgdmrreﬁgsber can be obtained by the follow ng
Fig. 1 is a schematic drawing of a conventional type water circulation utilizing
system,
Fig. 2 is a schematic drawing of a conventional type cooling system using a
cooling tower;
Fig. 3 shows an example of configuration of a water purifying member
according to the present invention;
Fig. 4 shows an example of a container to accommodate the water purifying
member according to the present invention;
Fig. 5 (a) to Fig. 5 (d) show other examples of the container to
accommodate the water purifying member according to the present invention; and
Fig. 6 shows an example of a water purifying apparatus according to the

present invention.

BEST MODE FOR CARRYING OUT THE INVENTION-

Description will be given below on embodiments of the present invention.

Fig. 3 shows an example of configuration of a water purifying member 20
according to the invention, which comprises polyethylene or ethylene- o -olefin
copolymer with specific gravity lower than 1 and mixed with calcined ceramic
powder at the mixing ratio of 10% * 5%. Its specific gravity is about 1.01 =+
0.02. This specific gravity can be adjusted to an adequate value of about 1.4 by

changing the mixing ratio of the ceramic powder.



(1) Ceramc-m xed plastics are nolded in a cylindrical shape. (2) The
ceram c-m xed plastics in the cylindrical shape are cut hellically and thin
along its radius so that a helical material is obtained. (3) The heli cal
material thus obtained is formed into a formof a saddle along the central
axis of the cylinder. (4) The helical material fornmed into the formof the
saddle is twisted in winding direction or in reverse direction for each
turn of the helix. The water purifying nenber 20 thus forned has a | arge

surface area and has a.sufficientl arge.cont agt rface in contact with
the water to Hasates P‘&Efymgﬁﬂ?,n%eﬁﬁ%HL‘EB ‘iaﬁ'@l?ﬂ%yaﬁ‘ebéﬂﬂw Hfgf‘%é’éﬁ' t he wat er
to be purifi e 3 IR MAAY ; 91‘?1?({11 cause it has the high
voi d ratidolf) ?ﬁeeﬁ% er tdgﬁggﬁ%ﬁ#?fr{%‘lg&g%ﬁct S Cég?lll@f%act orily with the
surface of2)t HEhevedrami@mixdd/plastioseintthe cglindridad shapermte caf heleallynandethipuri f yi ng

menber 20 are not,expesed to the surface, an t.hig prevents entangling or
i nt er| ocki ng BAEHREFdIEESQEhata mategia B€dAs 3 result, the water to

be puri T1 @Y IPndhisd bfdial'dRud ORGinEant Aind ivlh & Rt VP4 Shadibldn!cig member
20, accordingly, mnus 1ons, plus tons, and plasnma cluster 1ons are
gener at ed. Thieatrabatis iob tieesylindet.he reducti on of the size of water nolecule

cluster, ich otherw se tends to be larger. As the cylinder.to. be cut into
the heli c% il heligal matenyaliforarad ipte thefoamcifdhe seddig id tynstesl in windkng | s

general ly useﬁ:ec'ti‘bﬁ Oﬁf’ilggv&gg di]%%%&?fpﬁga%@?'?ﬁﬁ‘?rthﬁgﬁlmy be in formof a

prismw th polygonal croOSs-Séectl e by kneading the
ceram c powder is hard and slippery on the surface, and it is not very easy
to cut it into the helical shape by holding the ends and by rotating it.
However, if tHee wateramrifying r@@nggo%’%tht@rf@@se%b& 7 darge Sutaempired andthags easi er

Lo CUl. "l gt e P YRp@ Bl Rlrficd in BofQ0 P The SedcYo BOSRIRILAY the
good contact can be kept between the water to be purified and the water purifying
member 20. Because it has the high void ratio, the water to be purified contacts
satisfactorily with the surface of the water purifying member 20. Also, ends of the
water purifying member 20 are not exposed to the surface, and this prevents

entangling or interlocking between the water purifying members.

As a result, the water to be purified is always kept in good contact with the
water purifying member 20, accordingly, minus ions, plus ions, and plasma cluster
ions are generated. This contributes to the reduction of the size of water molecule

cluster, which otherwise tends to be larger.

As the cylinder to be cut into the helical material, a cylinder with diameter of
about 10 - 35 mm is generally used. Its shape may not be cylindrical and may be
in form of a prism with polygonal cross-section. The cylinder made by kneading
the ceramic powder is hard and slippery on the surface, and it is not very easy to
cut it into the helical shape by holding the ends and by rotating it. However, if the

prism with polygonal cross-section is adopted, it is easier to cut.

Fig. 4 shows an example of a container 21 for accommodating the water



purifying menber according to the present invention. The water purifying
menber contai ner 21 shown in Fig. 4 conprises a cylinder 22 made of
corrosion-resi stant perforated-nmetal such as stainless steel, wth a bottom
23 and a top 24 both nmade of corrosion-resistant perforated-netal simlar
to the cylinder 22 such as stainless steel, and the water purifying nenber
20 is accommodat ed therein. Each of holes 25 perforated on the

per f or atm@ifying aherber decondiny ® thezmresdmtinvetnmm. not al | ow the water purifying
menber 20 to pass through, so that the water purifying nenber 20 is filled
up to about 70% of the total internal volume of the water purifying nenber

contai ner 2 ' : 14T YAt ratus, in
whi ch t he mﬁ%‘?wheﬁfﬁ‘?w\r?g Iﬁnél;mnger C(Igaﬁ{)g%lgrs :il?’] t 'e‘ié(:/dm%rgﬁgal shape as
shown i neylih@er 22 inade a€ comosidatredstailperfarhexd-metal Syéings staimesstateel26 shown in
Fig. 6 has a main body 27 desi g}ned In_a cylindrical sgépe (ﬁrovi ded an

inl et 28withia hotfema3 and adop @4 hokh madg ofcorrpgigpresisiant perfomtedmetalde of 27

and an out} f Q. Lfle r ' : i de of 27.
In the p?@%&oztz]ﬁb%flmé,)%%eésmgﬁ E@ésgusrt ‘?‘%‘y#ﬁgﬁ‘rea‘ﬁ’%g? ytu ﬁg’ng%mltegﬁcegrrpri sed in
t he circay gtdcoemitigted fthédett. 11 and in the overflow water filter 12. The

positional relation of the inlet 28 and the outlet 29 may be reversed.
Al so, these may be arranged on upper and | ower portions of the apparatus

i nstead of j I,d 0 3 31 se positions
can be adqu%@e&J‘oi%ﬁ Z%gggor%gep&e%g F‘ﬁegbélgépeﬁeg’r@g%é?{]ﬁlo%‘%ﬂo 316% @%Speci fic
gravity d@estno aléw ehe Ratdrf p’dﬂfﬁin?ﬁﬁ&ﬂbeﬁﬁo 86 passnmeaigh so thithee Waiter

puri fying rsre.nber container 21 placed in thepvvater 'pggl?ifyi ng apparatus 26 is
about purifying member 20 is filled up to about 70% of the total internal volume of the

water purifying member container 21.

Fig. 6 shows an example of a water purifying apparatus, in which the water
purifying member container 21 in the cylindrical shape as shown in Fig. 4 is

accommodated.

The water purifying apparatus 26 shown in Fig. 6 has a main body 27
designed in a cylindrical shape, provided an inlet 28 for the water to be purified at
lower portion of the side of 27 and an outlet 29 for the purified water at upper
portion of the side of 27. In the present embodiment, the water purifying
apparatus 26 is comprised in the circulating water filter 11 and in the overflow

water filter 12.

The positional relation of the inlet 28 and the outlet 29 may be reversed.
Also, these may be arranged on upper and lower portions of the apparatus instead
of its side, e.g., on the bottom 30 and the top 31. These positions can be

adequately selected depending on the conditions of use.

Specific gravity of the water purifying member 20 accommodated in the water
purifying member container 21 placed in the water purifying apparatus 26 is about



1.10 0.02, and this is higher than the specific gravity of water. Thus, in
the still water, the water purifying nenber stays at |ower portion of the
wat er purifying nenber container 21. The water to be purified flows in
through the inlet 28 of the water purifying apparatus 26 under the above
arrangenment, and the purified water flows out through the outlet 29. The

I nfl om ng water flows upward fromthe | ower portion inside the water

purifyi ng mpRanaAand bhis TOHRFhEE thani the spbiific \wedvty, oft wetenat Bius, inuttief yi ng
menber 20 is pushed upward to the upper portion in the water purifying
menber cehiflavater, tha waper purifpiag|memberestals af lopier iPeytieohieowatero i s stirred
up inside .the water purjfyi menber contai ner 21. As descri bed above, the
wat er pu |l%“}?§ﬁ}%rc° %"'#égbqa | arge contact surface with the water to be
purified, and it is stirred up in the water to be purified, it contacts
satisfactorily with the water to be purified. As a result, mnus  ions, plus
i ons, and pl dEreawatendo de pusified flowsgertbraugbdhe Bylet B8 ofthe waterdiurifisge i ons,

the size of wat mol ecul e cluster is to be.smaller. Surface active effect
caused” byPPHELS A Valer Ehe Bbde Frdtesical E) WE CEH tet IPEE GE | vat ea.  And
then, sl ifRgRRfe 8LH&E29 Wi inAGHRE WA 86id upMahe FoRDtheloXek pORIGAD, and
purified water wth good quality can be obtained. Al so, rusting and scal es

gat her i ngnsideetheswpter pusifidng Fpparitas 26c ohogathemawithrthisewatgk sthierwatee wat er to be
purified are.stuck '

Pur 11 od FHERURE Firbes s pusbe B o' the pRpeboitiondy it e PEBIRor i ne
rosi dual MERPEPnkinE AR S YRSl fhe Ry bulift MY R SR o he
ci r cul at iingidevetieewaten tpulifying gnenatwir| cohtadeerAich as a swi mming pool or a bath.
In addition to the nethod to obtain the water purifying nmenber 20 as
As described above, the water purifying member 20 has a large contact

surface with the water to be purified, and it is stirred up in the water to be

purified, it contacts satisfactorily with the water to be purified. As a result, minus

ions, plus ions, and plasma cluster ions are generated. By the actions of these

ions, the size of water molecule cluster is to be smaller. Surface active effect

caused by the smaller size of the water molecule cluster is activated. And then,

slime and algae, which cause bacteria gathering, are removed, and purified water

with good quality can be obtained. Also, rusting and scales gathering are

suppressed. Further, contaminant materials in the water to be purified are stuck

in the water purifying member 20 and are removed.

To the purified water thus obtained, chlorine is injected by automatic chlorine
injectors 15 and 16 respectively to comply with the regulations on the residual
chlorine concentration. Finally, the water is sent back to the circulating water

utilizing facilities such as a swimming pool or a bath.

In addition to the method to obtain the water purifying member 20 as
described above, JP-A-7-75712 discloses another method.
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descri bed above, JP-A-7-75712 discl oses anot her nethod. The configuration of
the water purifying nenber container 21 according to the present invention
can be.adequately selected to suit the shape of the water purifying
apparatus, which accommodates the water purifying menber container 21. The
configuration may be, in addition to the cylindrical shape as shown in Fig.
4, a conical shape; a rectangul ar parallel epiped as showmn in Fig. 5 (a) ; a

truncated Cpré ealfigabaim éheRaier pivifying membey containey 2aricdaidinghtape as shown
in Fig. 5 (c) ; or a truncated pyramdal shape as shown in Fig. 5 (d).

Fur t her ,the ipeesgat éveption cgn hg adeqistely selectaderswiti theeshape ot Water as a  water

e A AR el . oS L :
P F cul B Aapatase! wbith e ometatet it Wbl PRESRARpebBEE PRRARRE ik,
the cirgul ghinenfi@irgtiod May®e, inladdfich td1eheOMintition shapehs showerin F2g. 1 n

addition, the water purifying nenber container 21 nay be arranged on the
wal | sur4, aceeonistl shapera recthngulargpanaliedepiped as showgn imFig. 3, (anattamcatedcul at i ng

¢ hout SoRIE MRS shivmih Kk SRoL il SRE AT TSl B B e
cooling asﬁfﬁﬁ&%dl?irﬂﬁﬁﬂdl%hﬁ hd BRWIPNEFigas @hown in Fig. 2, the water

purifying apparatus according to the present invention is arranged on the
wat er sprinkling box 43, the water tank 45 and the cooling water tank 41. If

necessary, i | so pe pravided on the, passage of the er, which
ciroul at o Todhes D Vet uRindie dhemiber RGO TN dePTORPR 3 provi ded an
appar at ' ] : N a hot
water  heiiPh Budhld Hpapths IEUR ctatngtharet Basap IRALIOVARF IR e 2
present dirculaning ovatescallecting éahk 5, theevediowantar collectangetank i dhat us.

circulating water filter 11, and the overflow water filter 12,

In addition, the water purifying member container 21 may be arranged on the
wall surface of the circulating water utilizing unit 2, on the circulating water
discharge outlet 3, or on the overflow water collecting channel 4 without placing it

in the water purifying apparatus 26.

In case of the cooling system using the cooling tower as shown in Fig. 2, the |
water purifying apparatus according to the present invention is arranged on the
water sprinkling box 43, the water tank 45 and the cooling water tank 41. If
necessary, it may also be provided on the passage of the water, which circulates
the place to be cooled 49.

In a case where there is provided an apparatus for storing hot water in a hot
water supply system or in a hot water heating system, the water purifying

apparatus according to the present invention is arranged in the hot water storage

apparatus.
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VWHAT IS CLAIMED IS: 1. A water purifying material for generating mnus ions,
plus ions, and plasma cluster ions, said material containing SIiQ2 in an
amount of 73 4% A1203 in an anount of 15 4% Li20 in an anmount of 3 4%
and CO03 in an anount of 3 0.5% and the remai nder being MO, K20 and CaO.
2. A water purifying nmenber for generating mnus ions, plus ions, and plasma
cluster ions, wherein ceramc powder, containing SiQ in an anount of 73

4% A1333 in an anount of 15WHAZ IBiCIAIMERASanount of 3 4% and CoQ3 in
an anount 2;‘ 3. 0.5%.and the {emai nder bei ng. OIKZO and O _is mxedin
pol yet hyk-en WWP@W@%@%W@‘EB g fRinuE RIS, plusjans, 4nd g wder, and
90  5%diqked fofis POkY Rl # Bntathind\SHBiR lanPitfidurt R g3 RNIG, AERAAGANG tO claim
2, wherein specific gravity of said water purifying nenber is 1.01 0.02.

4. A watammountiof 1§i-hgd%ekbOrinfapramyeunsrofiidi rrg 4, rand Gafhsip apl amoundre$ 3 and pl asna

cluster io wherein ceram ¢ powder, ..cont aining SiA2 in an anount of 73

4% A12&8%%”%8%%@3@3&56‘%&%3@1 wiaﬂgg%‘d;munt of 3 4% and Co®B in
an anount of 3 0.5% and the remai nder being MJO K20 and CaO is mxed in
ethylene- a -olefin copolymer with mxing ratio being 10 5% for the ceramic
powder ahd 98 wdiés punfyirigemembet foregenaratmigahinus gons [pjuserons,5nd/plasmar

purifying nmenper according to claim4, wheregin.specific grayity, of said
vat er  puiiSteh I9§SnEREIEIN FrAfUQROWELTH SONTGINNE JifzdR aﬁlﬁmqw%’ﬁ%e%bé%’
accommodalhig Ol AlM 180EPLYS 1D i aPERbANH1TeoBl anf CHOPRl £, each of
sai d hol'es bei ng I'n such a sizé that the water purifylng nenber cannot pass
t hr ough. amfound 0fi@t £r 01596, andithg remainder beingvMpOaKiM@nd Gagiis atixedmor di ng to

cl ai m 6, . . . . . .
polyethylene with the mixing ratio being 10 *= 5% for the ceramic powder, and 90

*+ 5% for the polyethylene.

3. A water purifying member according to claim 2, wherein specific gravity of
said water purifying member is 1.01 = 0.02.

4. A water purifying member for generating minus ions, plus ions, and plasma
cluster ions, wherein ceramic powder, containing Si0: in an amount of 73 *+ 4%,
ALQO:s in an amount of 15 = 4%, Li:O in an amount of 3 = 4%, and CoO: in an
amount of 3 * 0.5%, and the remainder being MgO, K:0 and Ca0, is mixed in
ethylene- « -olefin copolymer with mixing ratio being 10 = 5% for the ceramic

powder and 90 + 5% for the ethylene- « -olefin copolymer.

5. A water purifying member according to claim 4, wherein specific gravity of

said water purifying member is 1.01 = 0.02.
6. A water purifying member accommodating container comprising a
perforated-metal with holes, each of said holes being in such a size that the water

purifying member cannot pass through.

7. A water purifying member accommodating container according to claim 6,
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wherein the water purifying nmenber is accomodated inside. 8. A water
purifyi ng menber accommobdati ng contai ner according to claim?7, wherein the
wat er purifying nmenber is placed in the water purifying nmenber container up
to about 70% of the total internal container volune. 9. A water purifying
apparatus conprising a perforated-netal, for accomobdating a water
purifying nenber, wherein said nenber conprises ceram c powder, containing

Si Q2 in herdHIHE Wabdr phitifythPmérhB&Bisi decanimdamedtingifle 15 4% Li20in an
amount of 3 4% and Co I'n an anount of 3 0.5% and the renmai nder being

MO, 1{20 and CaO being m xed wth polyethylene, with the mxing ratio

being 10_ 5%/for, the ..ceram ¢ powder nd. 9 5% f qr. I | ene. 10. A
vat er pufi fyithyates Pacying mespbs iasclc?@mé’%ﬂg?g g?%t?lélgg ﬁg(ioérl{iﬁggg c?e@%:lgyrmodati ng a
vat er pUkdteydil $h&WERE' purifpiRigeh8mbér 1 placeddn the Rpitérs perifyiigamembppwder
containing SIQ2 in an IDarmurglt of 73 4% A12G8 in an anount of 15 4% Li20
in an ancomtaingf up to ahout M ofsins total mteraaigontaingr wlumesy, and the renai nder
bei ng MJO, K20 and CaO being nmxed with ethylene- a -olefin copolyner with
the m xing ratio being 10 5% for the ceram c powder, and 90 5% for the

ethyl eneg a -Latdrpuripaky tulsleonﬁa_d@mgf% pEHb@b@iriedd), foki | i zi ng system
using a water purifying nemper therein or a filter conprised of a
per f or at adecomehedatingtreweten peaifyingrendmeherconpri ses cerami ¢ powder, cont ai ni ng
SSA2 in an amount of, 73 4% A1203 in an anmoynt of 15 4% .Li20in an
anount of 3 ORISR GETPeF KOmRTRRLEFRTS PaVOT: 9talRg It Féal nder bei ng
MO, K20 -Dejop IA POXRCanirh BuRObHIS! BY 1469 idd 1Dk ARolhibg £ati o being
10 5%f3?[{b§ﬂtegp?eraer%q?:’ %lg?der, andu90 5% for 't he po?yetﬁlﬁyl ene.

4%, and CoO:s in an amount of 3 + 0.5%, and the remainder being MgO, K:0O and

CaO0, being mixed with polyethylene, with the mixing ratio being 10 = 5% for the

ceramic powder, and 90 + 5% for the polyethylene.

10. A water purifying apparatus comprising a perforated-metal for accommodating
a water purifying member,

wherein said member comprises ceramic powder, containing SiO: in an
amount of 73 £ 4%, Al:O: in an amount of 15 + 4%, Li0 in an amount of 3 *+
4%, and CoO: in an amount of 3 = 0.5%, and the remainder being MgO, K:O and
CaO, being mixed with ethylene- « -olefin copolymer with the mixing ratio being 10

+ 5% for the ceramic powder, and 90 = 5% for the ethylene- a -olefin copolymer.

11. A water circulation utilizing system, using a water purifying member therein
for a filter comprised of a perforated-metal,

wherein said member comprises ceramic powder, containing SiO: in an
amount of 73 = 4%, Al:Os in an amount of 15 &= 4%, Liz:O in an amount of 3 *
4%, and CoO: in an amount of 3 = 0.5%, and the remainder being MgO, K:0O and
Ca0, being mixed with polyethylene with the mixing ratio being 10 £ 5% for the
ceramic powder, and 90 = 5% for the polyethylene.

12. A water circulation utilizing system according to claim 11, wherein said
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12. A water circulation utilizing systemaccording to claim11l, wherein said
systemis a water circulating swi mmng pool system 13. A water circulation
utilizing systemaccording to claim11l, wherein said systemis a hot water
circulating bathing system 14. A water circulation utilizing system
according to claim1l, wherein said systemis a circulating cooling system
15. A water circulation utilizing system using a water purifying nmenber

t herei n systemadis faj water cireWatiag §Wﬁ@mglgplé90ﬂ SVHEB- net al , wherein sai d nember
conprises ceram ¢ powder, containing SiQ2 in an armunt of 73 4% AhG3 in

an amount of 15 4% Li20in an amount of 3 -~ 4% and CoCB_ in an anount of
3 0.5% 18nd A Kter *IFRUREGH ubiEizing fecdfdiagdo claa® 11heihegeifiisaiid Wi t h
ethylene- a -olefin copolymer wth the mxing ratio being 10 5% for the

ceramc pﬁkﬁ@rlsadm\mer g%ulmngbaéh@grﬁysm a -olefin copolymer. 16. A
water circulation utilizing systemaccording to claim 15, wherein said
systemis a water circulating sw mmng pool system 17. A water circulation

utilizi ngqsygl GHateRereumtiby uhﬂzﬁh%y@ﬂe%acédﬁﬁﬁglt@ chthdl1, Whekdsafl @ hot water
circulating bathing system 18. A'water circulation utilizi ng system

accordi ngysternalsalmcnmtmg/rceohmgnswem systemis a water circulating cooling
system

15. A water circulation utilizing system, using a water purifying member therein
for a filter, comprising a perforated-metal,

wherein said member comprises ceramic powder, containing SiO: in an
amount of 73 = 4%, Al:0s in an amount of 15 = 4%, Li-O in an amount of 3 =
4%, and CoO:s in an amount of 3 £ 0.5%, and the remainder being MgO, K:O and
Ca0, being mixed with ethylene- o -olefin copolymer with the mixing ratio being 10
% 5% for the ceramic powder, and 90 *+ 5% for the ethylene- « -olefin copolymer.

16. A water circulation utilizing system according to claim 15, wherein said

system is a water circulating swimming pool system.

17. A water circulation utilizing system according to claim 15, wherein said

system is a hot water circulating bathing system.

18. A water circulation utilizing system according to claim 15, wherein said

system is a water circulating cooling system.
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