SPECI FI CATI ON  WATER PURI FYI NG MATERI AL, WATER PURI FYI NG MEMBER, WATER
PURI FYI NG APPARATUS AND WATER ClI RCULATI ON UTI LI ZI NG SYSTEM Field of the
| nvention The present invention relates to a water purifying nmaterial fo
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
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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 1s 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
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tank; nuneral 2 a circulating water utilizing unit such as a sw nm ng pool
or a bath; nuneral 3 a discharge outlet for the circulating water; 4 an
overflow water 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 circuylating. vvater filter;. and 1;2 an
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ci rcul at i ngolfladterg ¢Hanhelz ISFEQCMIEIIMUI% whiepwslléaing tahke; € an ovkalowngatert er
collecting tank 5 Aft er passing through the hair-catcher 7 and the
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13. Coagul afiedla€@s vt RS aﬁﬂqzraan@smﬂodayw;tt&eﬁrte]r culating water filter 11,
and chlorine for sterilizing is injected by the automatic chlorine injector

15. This circulation is carried out by neans of the circulating water punp 9
and the valve 17.. Overfl ow wat er irculati wat er utilizi.ng unit
2" ows i nto- ¢ Nt EP1ikRERlogs 1 dbis S GIAE P ERE A tsfidat or
col l'ecting ghapAhlvés 1A 4n@r18 Adsweny through the hair-catcher 8 and the
overflow watér filter 12, the overflow water flows into the unit 2. During

this process, coagulant to coagulate stains and contamnants is injected
fromthe coagul

Femoved by the BheeRRURIIGEGIeY ARepend ahardeRItgHT Abe PBHEt SPBMA [ 21 ng s
injected by,fheRYoe! LEnsRk Ynit™e AoWsShifPthelGrculating 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

mjector 15.

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

Overflow water from the circulating water utihzing 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 chlonne for

sterilizing is injected by the automatic chlorine injector 16.

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



The circulation is controlled by the punp 9 and the valve 17. -2 In
addition to the above, a water receiving tank 1 is used to replenish the

wat er, whi ch has been consunmed 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 nm ng
pools, 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 n ral, 41 represents
a cooling watgllpzi%gﬁ}?n gtrpgraipv%za ga%5%f3?%¥;mtgm?lﬁé‘S%&lgogF?pr{WI%]héhegox; 44 a
filling matgitbalwhicift hadb¥@! esnsudide arrdodiscHadged dutsideC ONbwNGateRiLsuppliegul ating
punp; 48 a heat exchanger; 49 a place to be cooled; and 50 a water supply.
Further, vdtoneshe watgraresaivangetankddto thgtarculagingpratek reltectiog tank $i 1 1i ng
material 44 fromthe sprinkling box 43 in the cooling tower 42, and the
water is mxed with the air, which is sucked fromthe side of the filling

material 44 by Abe fR0lafiflg Ween! d&npehe tirkhigNse davs diRhigteNsdAGmink | | 1 N9

material 44. Then, water s cool ed down as iggﬁ%oses |'at ent heat ofgl

vapor i zat i qoolsabakhing faodisies,ostn., iantooling ey stameusing alcodbngtodverl iokmownt o t he
cooling water tank 41 via the valve 51. The cooling water is then sent to
t he heat exchanger 48 by the cooling water circulating punp 47. The

i nfl ow ng cool i r.ecel Rol 3 : [ }Eaﬁ en war ned
up at the pl aceﬁ%gwghg Sgs&glbgﬁlﬁ?rg’?%ef% Tlag{% g?%gﬁ*} §§1{:1g t}g\@nﬁg&l icﬂ%?'s t hen,

cooled dowmn. On the contrary, the cooling water itself is warned up by the
heat and is circulated to the cooling tower 42. A part of water is |ost due

to, the causes shicthexgircsiasimgraysiesh imFEh Znsderence numeral 41 represents a cooling

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 matenal 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 1s lost due to the causes such as evaporation when mixed



-3 with the air at the cooling tower. New water is supplied through the
wat er supply 50 via the valve 52. In the water circul ating systens as
descri bed above, rusting occurs in the apparatuses and pipes. Inorganic
substances in the water are deposited in the apparatuses and pipes, and
scal es gather. Al so, algae often develop. Further, bacteria gather in the
slinmes, which are sticky substances caused by bacterla in the water, and
bacteri a arvetfameoanp aetuneoolingdpywae AVRY skferas supphadsthipughnidervater supplbl em
to sterlll ﬂb %Zthese substances and bacteria (in particular,

Legi onel | a §‘@h ?ﬂﬁ Which may cause severe pneunmpnia). In the water
circulating systemin such as swimm ng pools or bathing facilities where
water conmes into direct contact with human bodies, mneral nmaterials such
as sand and pebitbe watebeisedating systems as d@ﬁ?r%d\ﬂ@g'é@ atuls@ng peanrs implee  por ous

synthetic resin have been c ent .. on used_.as _a fil for the
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of puri fy'fapgaﬁaﬂﬁe%wn e@lms&w RS Ao, ﬁ%ﬁgldﬂft%h'd?:geﬁa e egbani nants is
i njected om the coagul ant inj ector 14 and’ chliorine for Sterilizing is

i nj ect ed f hacterihegatiseurtinrthe |shm®b,l whicheire sfickyt substiceOaatised hyt beeterivaimcthei n t he
cool i ng syste?n% (%3'9%3 t he coo npgr tower, it has _been qsed that water is
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on the rel axing an s cause m nus |o €’ m nus ion

conpri ses dzeggmllncpnemo;)hﬂy,nwmmmgi dayseaslene @hemmmfa) wat er nol ecul es (H20)
, and it is expressed as [z (H20O n 1.

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 1ons. The minus ion comprises oxygen ion Oz ~
surrounded by a plurality of water molecules (H.Q), and it is expressed as [0z ~
(H:0) - 1.

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



Together with the mnus ions, plus ions are also generated in the sane
anount, which conprise hydrogen ion H surrounded by a plurality of water
-4 nolecules (HBO , and this plus ion is expressed as [H (HLO n] . These
m nus ions and plus ions are generated in the same anount, and the m xture
of these ions is called plasma cluster ions. It has been confirned that

m nus ions not onl ve l.axjng and refreshing_,effects on the human body
but al so h‘ﬁ@@c\‘lﬁo&%g?ea’éﬁ{ ﬁ%%?glsdﬂn h%FJFl?l‘ePﬁ_ﬁdt?ﬁeE{{ ﬁ%fojd'gi tion to the
favorabl e effects on human bodies, it has been denonstrated that m nus ions
result reducing water evaporation. and discoloring for vegetables in a
refrigerator. Thesesmimnsiodennd phs 0Rs areapérerhtedtin waé samecinenmt eamel thet er s
associated with mnus.ions are as snall as possible. The plasma cluster

i ons chang®oitee ek thgse ipns 1scaklgdoplasma g gP8%-i nin on the surface of
influenza viruses. It is confirnmed that the plasma cluster ions stop the
functions of viruses and have the effects to prevent influenza infection by

i nactivating vigs HeeaontinéSaat Mikeiods watdndnhese rdetinpand 2dfredtdfl?, page
63). It is also confirned that the plasma cluster ions have effects to
reduce gatffests oy the hamantbody byt plsadave dwmble sfe¢ti @pchad.nus i ons and pl us
ions can be generated by electric discharge or through collision of water
drops agai nst each other. As the sinplest nethod, discharging nethod has

been frequent! yyppes in HauRVA o tAE FRRraHIB LG s RNRIAEBodiES | indad BEerdi schar ge,
and there are problens in that ozone has offensive odor and strong

oxi di zi ng derhomstrated thad diunite monsmieselt abdwins wattr evaporatios edd fdscolpeingriat | ng

m nus ions and .pl us )
_ vegetab'?es in a refrigerator.

v;
It 1s 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 1s also confirmed that the plasma cluster ions have effects to reduce

gathering mold,

It is already known that these minus ions and plus 10ns 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,



ions. As the mneral substances, natural mneral substances such as
tourmaline, -5 anphibole, and granite porphyry are used, and artificial

m neral substances such as ceramc balls are used. Disclosure of the

I nvention To overcone the above problens, it is an object of the present
invention to provide water purifying nenber for generating m nus ions, plus

ions, and plaspa, clyster, ions, and al sq to, prgvide a ter purifyin

appar at us éﬁﬂ)h@%t"@a A P?WBYWS% b?r“%g‘i'q%(j’aﬁjfmn?‘ﬁ Fﬁlé%%)%@érs“ﬁbg? fying
menber aCC%EanF][QbEH theypigesent invention, a material which ceranmic powder
is kneaded wth a p?astlc material with |ow specific gravity, is formed in
such a manner that the water purifying nenber has |arge surface area and

hi gh void ratio, and does not entangle with each other. In the water
puri fying rpgesurs s sheiimgniiglt he present invention, ceramc powder nixed

in it generatespim,Disol8Nfe BhYS pbdiking APE B BSAR: & MR Esdr® ARl (fBkes
I'TDGC|€CUSBI’SI’TB.? n e wat er

the size of water I"er”. purifyi appar at us
accor di ng tRo¥ile wat@saitifyingvasibenfortde@ei@ing minde ibhs/ iphgs WREer plssma
accommpdated in a water-passing_ contalner nmade of corrosion-resistant netal
and is fil lchtstemions, aWalso Wopsayide hwatastprining coptatysednd ¥ Slatgrepurifieg shape
of the contaipner,can. be, adequately adjusted depending on the place where it
is used. | el RALSEbri fying apparatus according to the present
invention, the water purifying nenber filled in the container up to about
70% of the internal volume is stirred up by the flow of the water to be
purified, whichinphssestet puniygly membeatetordmgrtofthe pgesemp anaentisn, Amateriadsul t
t h(e wat er pvbllg.llcﬁ %érrz]a%‘lig%g\?v%{ar }sskrPera gg r\;s;[lt‘.hI z{] })l%sgg ?r%terial 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 a2 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 1s 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.



contact with the water to be purified and the functions of the water
purifying nmnmenber can be fulfilled to the utnost extent. -6 In the water
purifying systemaccording to the present invention, the water purifying
apparatus as described above is arranged at an adequate position in the
water purifying system In the water purifying systemaccording to the
present invention, the water purifying apparatus is arranged at the
adequat e posi t ilonhe arateropuifymlg systean acgudingytpribe pressas snveanobetheavateed out .
Brief Description of the Drawings Fig. .1 is a schematic draw ng of . a
conventi on& %awséﬁr‘gﬁ%doﬁpog?il? fi’iriaﬁ%e‘is%w %ciﬁquﬁegposgx NAhE chemat i ¢
drawi ng of v&t&oﬂﬁﬁ?f ig(gﬁ,@{elﬁ_ype cooling systemusing a cooling tower; Fig. 3
shows an exanple o nco figuration of a water purifying nenber according to
the present invention; Fig. 4 shows an exanple of a container to accommpdate
the water purifyi menber,_ according to the present invention;, Fig. 5 (a)
to Fig. 5 (d) dnahe seater PURAHRS FSIP AEFRIIG O HNA FFO3eDt TBYAGRROMS BItERe vt or
puri fying r’ﬁm\;g I i i i .an; ooy shows an
exanpl e of "a {l%r pu‘?{lafL> 3?%%‘9 g%pa?tg{hﬁzﬁ%g%%re ﬁ’f’ﬁfgd"? ba?cﬁg&%geg%tg i nvention.
BEST MODE RORGGARPMICNG CAilbd IdarridMialfTl ON  Description will be given bel ow on
enbodi nents of the present invention. Fig. 3 shows an exanpl e of
configuration of a water purifying nmenber 20

Brief Description of the Drawings

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 mvention.

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- « -olefin
copolymer with specific gravity lower than 1 and mixed with calcined ceramic
powder at the mixing ratio of 10%. Its specific gravity is about 1.01. This specific
gravity can be adjusted to an adequate value of about 1.4 by changing the mixing

ratio of the ceramic powder.



according to the invention, which conprises polyethylene or ethylene- a
-olefin copolynmer with specific gravity lower than 1 and m xed with
calcined ceramic powder at the mixing ratio of 10% Its specific gravity is
about 1.01. This specific gravity can be adjusted to an adequate val ue of
about 1.4 by changing the mxing ratio of the ceram c powder. -7 This water
purifying menber can be obtained by the foll ow ng procedure: (1)

Cer am c- m xed plastics are nol ded in a cylindrical shape. (2) The

ceram c-m xed astl hecllndrlc ape, are ¢ hel | i cal and thin
along its radiu hgé’v Qbeﬁﬁ?%ﬁfié’ﬁpﬁnge%%f ﬁfen}g)yowtr% PrHfE é'f\'lfgl i cal
material thys 0@éx%hﬁ@-%1kéd ﬁéﬁ@aﬂeﬁh@ld@dﬁz@h@yﬁﬁdﬁcﬁ@ﬁl&ﬂ@ along the central

axis of the cyI i nder. (4) The helical material fornmed into the formof the
saddl e is ti@)stBae ceramiotiingd phistiescn the eyiindrical shapesarediut dellically aind tisach

turn of the helix. The ter 0 thys forned has a | arge
surface area andObhes ‘Y}ﬁﬁﬁ?lt@i‘ %%WPW%%%%%@P gurface in contact with
the water @) berulhkfiieSdhaithus 88GhATE BHGheFRifo BokRRE aREHIB Aordgpenal or

to be purified and the water purifying nmenb . Because it has hi gh
void ratio, thecenttabpxismfbke pyliidered cont acts satl sfactorily with the

f f th t f Al d f. th t i fyi
morbor 20 ol nbpe BelEy st Al TaBned fita 8¢ fortior e Byis tREsteR it g b
i nterl ocking beg: t%ﬁn"i@%&%e%‘f {Mﬁ?& @mﬁﬁf ﬁ%l?e esult, the water to

e ct W ?fh

be purifiedis a in goo conta e water purlfylng menber
20, accordingly, |nus ions, plus ions, and plasnma cluster ions are
generated. This contributes to the reduction of the size of water molecul e
cluster, which thesaigrspurifpigsmenbpe 2) dhgeformed has a large surface area and has

a sufficiently large contact surface in contact with the water to be purified. Thus,
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, inus 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 1s 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 1s easier to cut.

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



As the cylinder to be cut into the helical material, a cylinder with

di aneter of about 10 - 35 mmis generally used. Its shape may not be
cylindrical and may be in formof a prismwth polygonal cross-section. The
cylinder made by kneading the ceramc powder is hard and slippery on the
surface, and it is not very easy to cut it into the helical shape by

hol ding the ends and by rotating it. However, if the prismwth polygonal
cr oss- sect ipunifyisg auvphasdiccondingtoctie) pwesans 1BYRNLIORL g. 4 shows an exanple of a
contai ner 21 for accommodating the water -8 purifying nmenber according to

t he present invention. The water purifying nenber container 21 shown in Fig.

4 conprises a Tl waet%rpuzﬁ’yiﬂg%exﬁﬁexcwn&ﬁﬁ&om %E@Jvﬁtiﬁﬁ%pﬁécfrﬁlﬁﬁée%d‘r metal such
as stainless steel, wth a bottom 23 and a top 24 both nade of

cor r osi on- rogbnddrad®t mpde vbraresloneesistansperiforated metadheucly ks athanlesz2steelch as
stainl ess steel , and e ter rifyi nber. 20 1 cco dat ed .t herein.
Zhch of - noled a3ofam 5 gndd 6k 2ot ald T EduShispaesiobnf RedIREEER ¢ ' hat
does not ald \@a&é,ﬁ y fyd K t fa; dody the
wat er puri#@%&%nb rﬁ%%ulﬂsg‘#w%eggup tSOS%a lb%%d)%yg@?ﬁgﬁ%ggf I nt er nal
vol ume of t20eis asedremogated ftheregn.menber contai ner 21. Fig. 6 shows an exanple

of a water purifying apparatus, in which the water purifying nenber
container 21 in the cylindrical shape as shown in Fig. 4 is acconmobdat ed.

The vater pur i fi40,ARRRL 34 US BB R Redtheerlif i@ nlTBlh bOdY £

designed in a cylin ape,” provi an 1n e water to be

purified atdoek@oeallPRthe dataf pﬁrﬁf?in?i embér 207 tepassathrondt, &b tBR therwitee
purified water at upper ortion of the side of 27. In the present
enbodi nent ,purigngaeemberuzQ fs/fillggl 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



apparatus 26 is conprised in the circulating water filter 11 and in the
overflow water filter 12. The positional relation of the inlet 28 and the
outlet 29 nmay be reversed. Also, these may be arranged on upper and | ower
portions of the apparatus instead of its side, e.g., on the bottom 30 and
the top 31. These positions can be adequately sel ected depending on the
conditions of use. Specific gravity of the water purifying nenber 20
accomodat &d0i and Hs yabigher Fiani theispgeifie gesntycerivatene T, gl theesfill watehie wat er

Cpect 11 ¢ g oReg dhpk InéitRlf sty pd oPPfonl 3 e Waedh SR AR g

menber st aygntafnel @ner portion of the water purifying nmenber container 21.
The water to be purified flows in through the inlet 28 of the water
purifying apparatus 26 under the above arrangenent, and the purified water

flows out thr h the outlet..29.. The infl ow . f.| ows ward fromthe
| ower portion A s‘f’"&tgrtt?lg’e\ﬁé{‘tngr%gﬁlfﬁsflf}‘itﬁﬁ”“ﬁp@%éﬁ%&%@f évg.?%e[}u Y8 this
wat er, theaiﬁ‘&fr%s BUrdey tRE IR S g et PURNEE pRWRKGWAIRr fID®sWRper portion
in the water” purifying mnenber container 21. As a result, the water
purifying meobel tioutdets29.r et infowingswater flowswarard from the logvemrmobiern
container 21. Aé'l descri bed .above, thg‘)wa er purifyi nmenber, 20 has a | arge
contact sisdgEeNRigT PHE apparatug 26, pgethar w § watersthe Wal§r up in the

wat er to be, purifi idny 1 i sfactor b Lt -0
purifi ed. un%éeéiﬁﬁ?qerr%o nlﬁgﬁtsﬁ(cg)dngl,)&p uts%,) @%n@{pbgﬁgméfn 211? n@gc‘y\%éfélrlﬁ@bn%g are
gener at ed. nRynbdrecoactin@n®l.ofAst hessalt, tlenwater peurdying ndmbet 20 ismirealilyp ¢l ust er

is to be smaller. Surface active effect . caused by the smaller size of the
wat er nol edifide Bieywrisr PusiiERg Mamler, cORfNSheh,

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 1s 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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slime and al gae, which cause bacteria gathering, are renoved, and purified
water wth good quality can be obtained. Also, rusting and scal es gathering
are suppressed. Further, contam nant naterials in the water to be purified
are stuck in the water purifying nenber 20 and are renoved. To the purified
wat er thus obtained, chlorine is injected by automatic chlorine injectors
15 and 16 respectively to conply with the regulations on the residual

chl ori ne concenkheaganfigurationfithe waer prnfemg wembar contamer d1apeordingdal at i ng

o i 1t el | S n addit
U the et fkpRgebbfEhtibh B HF do8Rufh T ST LaR u o3 e M Shove.
JP- A- 7- 757 1Rriglis€ hesestus Nahit@raceshhedates the WakecpirifyBigraéider ednthiner wat er

purifying nmenber container 21 according to the present invention can be
adequat el y 2del Eht eonfiguration malides imapdsdiiadn ththaneiladricy shpe as ghewppan Hidis,

whi ch acconmodat es the water purifyi menber container 21. The

confi gur at iT;E cpaical,shapeyd 5%?‘?%% @/agﬂ?et%gneﬁ?%aﬁ(?%fn E}%Ee&%sawteldn Fig.
4, a coni cabnzhaifipe as SBERANTFiRI5 REY;a hyrhRRldP HaRSaS W I Flg! §: (cP; &) ; @
truncated conical shape as shown in Fig. 5 (b) ; a pyram dal "shape as shown
in Fig. 5 (acyuncated pwatidel chepdapshcawn daFigsba@®.as shown in Fig. 5 (d).
Further, the water purifying nenber container 21 may be provided as a water
purifying apparatus in the circul ati ng water passage, independently fromthe

circul ati ng wat 0] i ; . i.ng tank 6,
the circulati nlgl%eﬁé#ﬂefe%fteg%wh%%g r{l e ég)égl{”%rg%v\i % g{e Iﬁ}Hdgg %% . In

addi tion, twemplelyinguappayiteg imenbércubnitigaiaer padsapadyintiepententhy édnpthet he
wal | surface of the circulating water utilizing unit 2, on the circul ating
wat er di schgrlgEng wates callechng gfﬁ‘lkt hehewwerapwataresollegineank fy thidannel 4

wi t hout pl %‘fﬂcﬂl%txhé 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 1t

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 1s 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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in the water purifying apparatus 26. In case of the cooling systemusing the
cooling tower as shown in Fig. 2, the water purifying apparatus accordi ng
to the present invention is arranged on the water sprinkling box 43, the
wat er tank 45 and the cooling water tank 41. If necessary, it may al so be
provi ded 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 systIADrISI QLAIMBD 8at er heating system the
wat er purifying apparatus according to the present invention is arranged in
t he hot water storage apparatus. -11 WHAT IS CLAIMED IS 1. A water

puri fying ter P 9 ight %
A1203, 3 V\? ghtAtVaL‘F’"zBﬁQﬁ@ %‘%tenca?ﬁf éé}qég%azgma t9 23 r@%ﬁq $o elﬁg MO,
K20 and CaQyeight % RBOE'3 Weight ¥ morraﬁ@srwelghwﬁcaommrm@ r@ﬂﬂﬁlﬁér hé&ig tal ni ng
73 weight % Si02, 15 weight % A1203, 3 weight % Li 20, and 3 weight % Co03,
and the reng@d&zO adiGrO.MyO, K20 and CaO, is mixed in polyethylene vmth t he
m xing ratio being 10 weight % for the ceram c powder, and 90 wei ght % for
the polyethylene. 3. A water purifying menber according to claim2, wherein
specific gravityx Wiier 5%5}11\@&%&9rwﬁafeﬂgcéﬁﬁﬁ@bowaerlceﬂtauﬂn A3 MR 8t 7
purifying menber, wherein ceramc powde containing 73 weight % |02 15
wei ght % A1%03, 153Wﬁ®hgl% AV s j I?@elgm%baﬁa@dﬂ weghO% Cald, aridethe ewmiaimdler

Pn?;?ggwgroatb%%@r&% 9\%? &nbx g‘gmbﬁr‘]edtel%h k)@]%)ﬂ?ge H’g’ilkdti‘fe m&#@%‘m& tl&) for

the ethyl engaisht 9 for the ceramic powder, and 90 weight % for the polyethylene.

(_
3. A water purifying member according to claim 2, wherein specific gravity of

said water purifying member 1s 1.01.

4. A water purifying member, wherein ceramic powder, containing 73 weight %
Si0:, 15 weight % ALQs, 3 weight % Li:0, and 3 weight % CoOs, and the remainder
being Mg0, K:0 and Ca0, i1s mixed in ethylene- o -olefin copolymer with mixing
ratio being 10 weight % for the ceramic powder and 90 weight % for the ethylene-
a -olefin copolymer.

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

said water purifying member 1s 1.01.

6. A water purifying apparatus comprising a perforated-metal, for

accommodating a water purifying member,
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a -olefin copolynmer. 5. A water purifying nmenber according to claimd4,
wherein specific gravity of said water purifying nenber is 1.01. 6. A water
purifying apparatus conprising a perforated-netal, for acconmobdating a

wat er purifying nmenber, -12 wherein said nmenber conprises ceram c powder,
containing 73 weight % SiO2, 15 weight % A1203, 3 weight % Li20 and 3

wei ght % C0C3, and the renmi nder being MO, K20 and CaO, being m xed with
pol yet hyl ene, wihekeintrgidhingimbgr ﬁamipﬁses)@rﬁgnqpowerropomua@n@?&mecgm&mer and

90 % for t | d t
U Ty ng. SERaCARGLERt s O gte 8 % BFO-Te Prefafibdd Bt Rifigeer
appar at us. pdingMy¥@! RO RHA Ida0, rb@ufgpm.reawﬁ mﬁ@ﬁ@fﬂy&éﬂ& vﬁtlpﬁfefl%béﬁ§%tﬁﬁt al for
accomodating a water purlfyl ng nmenb erein said nmenber conprises

ceramni ¢ potheiag,10chrfonths aﬁgralmc mwgtm a%l 98|%)20r e peyethyleseAn203, 3 wei ght %
Li 20, and 3 weight % the nder bei n O, bei ng
m xed with et hyfigfBemye Ié‘??‘i‘gl gt SHBPE%P% %P/D%Hqug 7%&5 %
for the cepyMgeRAMRSL eam Par aQﬁSt he et hyl ene- -ol efin copol yner; and
sai d rrenberlﬁ{qsfle Mqﬁ llnn salad %t er purifying appar at us up to about 70 % of
t he internal voI ume of said apparatus. 8. A water circulation utilizing

system usin ilter ich is conprised of a orated nmetal and
agcommdat sga%w&’ 1118 aRPAIRE RIFRURE:A pert 0’&%&%‘5 -Bistaldar acoepimpefating

conpri ses taining 73 weight % Si 2, 15 wei ght % A1203, 3
wei ght % Lfg aﬁ%‘@%@&@ggo CQ03, and the renainder

wherein said member comprises ceramic powder, containing 73 weight %
Si0:, 15 weight % Al:0s, 3 weight % Li.O, and 3 weight % CoQs, and the remainder
being MgO, K:0 and CaO, being mixed with ethylene- o -olefin copolymer with the

mixing ratio being 10 % for the ceramic powder, and 90 % for the ethylene- o
-olefin copolymer; and
said member is placed in said water purifying apparatus up to about 70 % of

the internal volume of said apparatus.

8. A water circulation utilizing system, using a filter which is comprised of a
perforated-metal and accommodates a water purifying member therein,

wherein said member comprises ceramic powder, containing 73 weight %
Si0;, 15 weight % AlL:QOs, 3 weight % Li:0, and 3 weight % CoOQs, and the remainder
being MgO, K:O and CaO, being mixed with polyethylene with the mixing ratio
being 10 % for the ceramic powder, and 90 % for the polyethylene; and

said member ts placed up to about 70 % of the volume in the filter.

9. A water circulation utilizing system according to claim 8, wherein said

system is a water circulating swimming pool system.

10. A water circulation utilizing system according to claim 8, wherein said

system is a hot water circulating bathing system.
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bei ng MJO, K20 and CaO, being m xed wth polyethylene with the mxing ratio
being 10 % for the ceram c powder, and 90 % for the polyethylene; and said
nenber is placed up to about 70 % of the volunme in the filter. 9. A water

circulation utilizing systemaccording to claim8 , wherein said systemis
a water circulating swinmng pool system 10. A water circulation utilizing

system according to claim8, wherein said systemis.a hot water circulating
bat hi ng sysibm A-wafer gircplagen ghligng system eOLHNg t9 LN s§ s WhRTYR 881ddi ng to

claim8, wh i.p:sai : L irculating cooling system 12. A water
circul ati on%?‘%‘ﬁi@?r?g“’%‘%ﬁ%%%‘%‘% %gsgégﬁ'fi |ter which is conprised of a

perforated-netal and acconmopdates a water purifying nenber therein, wherein
sai d nenber conprises ceram ¢ powder, contajning 73 weight % Si 2, 15 wei ght
% A1203, 3 Wi ghtwater crolaten ughmggmte% asg, a gh@f whichris eampased obai ng Myo,

K20 and CaQ, _bejng m ' I - - i | r..aith the mxing
rati o bei ngpﬁrgor%egarpeﬁéﬁgn%é%ﬁrég 5%5%3{3?%‘@ r@%“%:’ﬁ%’%? %(E?Feé?#yl ene- a

-ol efin copol ymgherdndaigahémberbehpliSesidezgnit povdd, abapining07dameigtit e vol ume
inthe filter. 13. A water circulation utilizing systemaccording to claim

12, wher ei nSkhi tb weight nAld:a3 weenglrt %ilndl andi hyesght PriGog:pavl theyremamder4. A
t i ti tilizi t di.ng,.to claiml2, i n_.saj.d

oL Rl 2By B AR b Sohek b5 e Leh on

utilizing syskg ﬁﬁ?ﬁéiﬁggg] %ffclyﬁh?é fBraic YHRI& Indd0 W, (&Y fleCthiend yat er

circulating cooling sys
-olefin copolymer; and

said member is placed up to about 70 % of the volume in the filter,

13. A water circulation utilizing system according to claim 12, wherein said

system 1S a water circulating swimming pool system.

14. A water circulation utilizing system according to claim 12, wherein said

system is a hot water circulating bathing system.

15. A water circulation utilizing system according to claim 12, wherein said

system is a water circulating cooling system.
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