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~ Background of the Invention

Field of the Invention- _
The present invention relates primarily to a water circulation system for a multiple

mineral bath which is suitable for the stimulation of the cells of the skin and nasal cavity.

Related Technology

The present inventor has, in the past, invented mineral solutions for the stimulation
of skin cells (Japanese Patent No. 1597430 and Japanese Patent Laid-Open No. Hei 3-
240730). These mineral solutions, absolutely without the fear of side effects, are able to
stimulate the cells of the skin and the nasal cavity, and are remarkably effective in treating
_baldness, pigménmtion, and various ailments such as stomatitis and hay fever. In addition,
upon further research, the inventor discovered that the solutions were most effective when
used in a bath. : _

 As filtration devices for water circulation baths of the prior art, the “Sterilization
Apparatus For Use With Bathtubs" given in Japanese Patent Laid-Open No. Hei 2-108794
and the "Bath Water Sterilization and Cleansing Apparatus" given in Japanese Pateht Laid-
Open No. Hei 3-192 are to be mentioned. Both are apparatuses which stenlxm and filter the é
. " water while the bath water circulates. '
However, in order to use the special solution which contains multiple minerals with
the circulatiori baths of the prior art, many problems remained.

- First, the metallic portions of the circulafion devices tend to corrode quickly, and
they become unusable in three to six months.

Second, the time required for the filtration of the mineral solution increases greatly.
That is, because the mineral solution used for the bath has a much higher viscosity than the
water usually used for baths, jams result in several points in the filtration device, and the
- required filtration time lengthens. Furthermore, for the same reason, the reverse washing

procedure inside the the filtration device also requires more time, \ )
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mcel | s (Japanese Patent No. 1597430 and Japanese Pai 8ntS BHEEITaagrBEEN _
No. Hei 3- 240730). These nineral solutions, absolutely wi{f hout REFAACES of
*side effects, are able to stinulate the cell's of the skin ‘amd—te masar
cavity, and are remarkably effective in treating bal dness, pignentation,

and various ai | TH, When'SEriRsing ﬂﬁmlh@b%ﬁaﬁi sBﬁ:Yio{l]EtH@ﬁenliﬂné‘ﬁi&EvtxéeQBf thlépon
further research, { he }.e&ventor i scover.ed e solutions were

ef fecti ve RUIEARgEJgss gffegtys, (For example, if thenumbegief hagtega jnbathy water using cuI at i on
bat hs of tdvemplliodwater is 1 £ 168 pePindl! dhk liili toWhich the bacteria can be held upon

sterilization by the sterilization devices of th_e prior art is a bacterial count of 9-x 10°.
Accordingly, for the sterilization of the multiple mineral solution, the effectiveness of the

sterilization becomes further minim'ized.to the point of impracticality.

Summary of the Invention. -

In light of the above-mentioned limitations of the prior art, the present invention has
as its object the production of a water circulation system for a multiple mineral solution bath
“; : which has as its features the ability to repeatedly use highly viscous solutions containing
e multiple minerals as circulatory fluid, the elimination of jamming, the requirement of only
short time durations for the filtration and reverse cleansing procedures, and sufficient
effectiveness in sterilization.

- Brief Description of the Drawings

Figure 1: An outline of the first preferred embodiment of the present invention.
Figure 2: An outline of the filtration device of the present invention.

Figure 3: A side view of the electrolytic sterilizer of the present invention.

Figure 4: An enlarged top view of the electrode panels of the electolytic sterilizer. ~
Figure 5: An outline of the second preferred embodiment of the present invention.

ter

Detailed Description of the Invention

In order to meet the objectives given above, the circulation systein circulates the
multiple mineral solution released from the bathtub through non-metallic pipes, through a.
hair collector and a filtration device, sterilizes the solution using an electrolytic sterilization
device and returns the solution to the tub. The electrolytic steriliaztion device employs
several electrode panels which lie perpendicular to the direction of flow. The filtration
device consists of a cylinder, the parts of which come into contact with the solution having a
rubber lining, the inside of which is provided with a dish upon which is laid sand for use as
a filter, a hair collector being applied on the circulation route between the upper part and the’
lower part of the portion above the sand, and a reverse cleansmg cxrculatlon route being

Provided beneath the sand. '
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“us For Use Wth Bat ht ubs” gi ven in Japanese Patent
ppar amLAngen

*108794 and the "Bath Water Sterilization and C eansing
sin Japanese Patent Laid- Open No. Hei 3-192 are to be nentl=s
appar atuses which sterilize and filter the water while the bath wat er
circul ates. However, 'in order to use the special solution which contains
multiple mnerals mﬁth the circulation baths of the prior art, many
pr obl ens renai niaén efmbodiment bﬂheﬁtvahddrstmtﬁlﬁétim&ieofcehm stainlesy skl limed dami ces

t en d to cop Egeq'?n e 'p&l%o\/ls w%ere it comes into contact with the solution, and in the hair collector
- uses vinyl chloride where it comes into contact with the solution, in order to eliminate
corrosion. |

In another embodiment, the electrolytic sterilization device uses an electrode panel
composed of a titanium alloy and formed into a mesh, through which a current of 1 to 3
. amperes is run. In such a case, oxygen is produced.at the positive electrode due to

electrolysis. The electrons in the oxygen atoms go from the ground state to an excited state.

In this case, the composition and construction of the electrode panel lowers the energy

threshold of the excited oxygen, and can be thought of as acting as a catalyst. The excited
“’ . oxygen oxidizes the cell walls of the bacteria, forms a radical molecule, and kills off the

: bacteria.

In yet another emodiment, for the mineral solution, bath water with dextran, glucose,
and sodium chloride is used. |

In the final embodiment, for the mineral solution, one or more of the following;

pullulan, starch suifate, mannitol, dextrin, cyclodextrin, carrageenan, mutan lentinan,
calcium chlonde, and hydroethyl starch; is added.

Description of the Preferred Embodiments of the Invention

Following is a detailed discussion of the preferred embodiments of the present
invention using the figures as a reference.

Figure 1 shows the present invention according to the first preferred embodiment.
Reference numeral (1) represents the bathtub which uses a multiple mineral solution as the
bathing water. The solution which is released from the tub (1) after use is reused after
circulation through hair collector (2), filtration device (3), and electolytic sterilization device
(4). For the pipds in the circulation route, non-metallic pii)es are used. In this case, the use
of plastic materials such as vinyl chloride for the non-metallic pipes is planned, but it is also
possible to use other non-metallic materials which can withstand corrosion, such as

ceramics.
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_ ecome unusable in three to six nonths. Second, the t WRd T QT
W& filtration of the mineral solution increases greatly. [lThat i*%ifgg%
stthe mi neral solution used for the bath has a -nuch higher \iseesity 1RhR3
wat er usually used for baths, janms result in several points in the

filtration devjc nd t ltration tinme |engthens. Furthernore,
for the sanme rgﬁgﬁ?ﬁ ‘:EQ{éJZSr %J%’r#ﬁ the; Rasts hich qomne; 1 Copfactwith the
- filtrati ogplgion. CFheablution exhiuhrxeaelm&frbmm tub (1) first passes through hair collector
(2) and then is moved by filtration pump (3A) to the filtration device (3). |

Filtration device (3) is made of stainless steel, and inside the tank, the portion which
contacts the solution has a rubber lining. In this case, the use of $S-41 with a rubber lining -
is planned. As shown.in the figure, the reverse cleansing tank (5) is attached to the filtration

“device (3). In addition, the solution which has passed through the filtration device (3)
circulates to the electrolytic sterilizer (4). .

g = pem—————— o

In this case, solution reaches the electrolytic sterilizer (4) through cartridge filter (6).
Cartridge filter (6) is made from vinyl chloride identically with the hair collector (2).
' ” .. Additionally, between the cartridge filter (6) and the electrolytic sterilizer (4), the temperature
of the circulating solution is able to be controlled through heat transfer device (7) and hot
water tank (8).

Figure 2 shows the filtration device (3) of the present invention. Inside the filtration
device (3), sand for use in filtration is kept. This filter sand is laid upon the dish (4) attached
to the inside of filtration device (3), and filters the solution which flows from the upper

~ portion to the lower portion of the filtration device (3). As shown in the diagram, dish (4) is
located next to the flange (3b) of filtration device (3). Additionally, in the upper portion of
the filtration device (3), an agitator (3B) for the agitation of the inside of the filtration device
(3) is attached.
Hair collector (3E) is attached above the filter sand, on circulation passage (3c).
” . Reference numeral (3d) represents the circulation pump. The use of PVC material for hair
collector (3E) is planned. ' . -

Reverse cleansing circulation route (3F) is attached to the tank underneath the filter
sand. This reverse cleansing circulation route (3F) is connected to the reverse cleansing tank
(5) through reverse cleansing pump (5A).

Figure 3 shows electrolytic sterilizer (4). This electrolytic sterilizer (4) contains
several electrode panels (4A) lain perpendicular to the direction of water flow. In the figure,
four such electrode panels (4A) are shown. Between electrode panels (4A) of opposite
polarity, graphite (4B) provided with holes is placed as a spacer.

\
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, When sterilizing the multiple mneral solution, t i Tg'tSeSﬁHLEiELTK;é?Don l;!.
"ces of the prior art are less effective. For exanple, | '
\bafteria in bath water using normal hot water is 1 x [err] per m, t he
lifit to which the bacteria can be held upon sterilization by the

sterlllzatlond s of the or art is bact er t of
eff'lee ectrode panels F84,‘&)arcconstructe in a mes t‘lasa}uonC and com%osed of a[ err]

titanium alloy (see figure 4). As shown in the-figure, the electrode panels are put together so
as to interchange the positions of the holes in the mesh.

HHET UI

Chart 1 shows the experimental results if four electrode paneis (4A) of thickness 2
mm with a spacing of 25 mm are used. The electrolytic sterilizer (4) was provided with a
voltage of 2.8 V/cell, a current of 2.0 A, and a flow rate of 1.3 Vmin and the data was
measured continuously over time. It was shown that the number of bacteria in the solution P
. could be drastically reduced from 2.1 x 103 per ml to 65 per ml.

Chart 2 shows the results if the same conditions are applied to a solution P from
; which sodium chioride has been removed. In this case, with the number of electrode panels
"‘* is increased to six, the number of bacteria could be reduced from 2.3 x 103 per ml to 66 per
ml.

s araBes e e . o ———— e

The primary condition for the effectiveness of the sterilization procedure of the
present invention is the amount of current flowing through the fluid; a power input of 20 to
80 W and a current of 1 to 3 A at each electrode panel (4A) seems to be ideal. However,
there is the possibility that the amount could change dependmg on the shape and composmon
of the electrode panels (4A).

' The multiple mineral solution contains dextran, gldéose, and sodium chloride; and,
depending on the situation, pullulan, sulfate starch, mannitol, dextran, cyclodextran,
carrageenan, mutan, lentinan, calcium sulfate, or hydroethyl starch may be added.™

' ' Figure 5 shows another preferred embodiment of the present invention, in which the
solution P goes from the hair collector (2) to the pump (2A), through ;l}e flow measurer (11)
and gets filtered at filtration device (3). The solution which has been filtered at the filtration
device (3) flows through the heat transfer device (7) and the chlorine sterilizer (12), then gets
sterilized at the electrolytic sterilizer (4), and retums to the tub (1) throtigh filter (10).
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Lo t on becomeﬁurther m ni;
Wpracticality. Summar m@i{g ﬂ In light of*°f =
tations of the priorart ﬂ””"rventlon has as its Obj ect the

proguction of a water circul atlon system*for a multiple mneral solution

B which has as its features the ability to repeatedly use highly viscous
tions qatisichimedisul ti ple minerals a3 circulatory fluid, the
Il nation of janm ng, the requirenent of only

1. A circulatory bathing-system for use with a multiple mineral solution which has as its -

" principal features:
(a) pipe means, composed of non-metalhc material, for circulating soluuon released

from a bathtub; :

(b) an electrolytic sterilizer for disinfecting sald solutxon comprising several

electrode panels lying perpendicular to the direction of fluid flow;

- (c) a hair collector for removing hair from said solution; and

(c) a filtration device for removing impurities in the solution, comprisinga cylinder
provided with a rubber lining on the portions thereof which contact said solution, a dish
provided inside said cylinder onto which is laid sand for  filtering said solution, a
circulatory route provided above said filter sand connecting to said hair collector, and a
reverse cleansing route provided below said filter sand.

2. A circulatory bathing system for use with a multiple mineral solution according to claim
1,in which stainless steel provided with a rubber lining is used as the material for the
portions of the filtration device which contact said solution, and vinyl chloride is used as the
material for the portions of the hair collector which contact said solution.

3. A circulatory bathing system for use with a multiple mineral solution according to both
claims 1 and 2, in which said electrode panels of said electrolytic sterilizer are composed of a
titanium alloy and constructed in a mesh shape, and an electric currentof 1 to 3 A flows
through said electrode panels.

4. A circulatory bathing system for use with a multiple mineral solution according to any of
claims 1, 2, or 3, in which the multiple mineral solution is bath water containing dextran,

glucose, and sodium chloride.

5. A circulatory bathing system for use with a multiple mineral solution according to any of
claims 1 through 4, in which the multiple mineral solution further contains one or more of

the following: pullulan, sulfate starch, mannitol, dextrin, cyclodextrin, carrageenan, mutan,
lentinan, calcium chloride, or hydroethyl starch. /
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predent invention. Figure 3: A side view of the ‘electrolytic sterilize of
the lpresent invention. Figure 4. An enlarged top view of the el ectrode
panel s of the electolytic sterilizer. . )

Abstract of the Disclosure

The present invention is a bath which circulates and recycles a multiple mineral
solution. The solution is released from the bathtub, filtered at the hair collector and the
filtration device, sterilizled at the electrolytic sterilizer, and returned to the tub. Non-metallic
pipe is used along the circulation route. The electrolytic sterilizer employs several electrode
panels which are placed perpendicular to the direction of flow-of the solution. - The filtration

- device features a rubber lining in the portions which come into contact with the solution, and
has inside of it a dish onto which is lain filter sand. With the use of this invention, it
becomes possible to repeatedly use and reuse a highly viscous solution containing multiple
minerals as the recycling fluid, jams become infrequent, the filtration and reverse cleansing
procedures become less time consuming, and the solution can be effectively sterilized.

Figure 1
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Detail ed Description of the Invention In order ne&-aQ,%
ves gi ven above, the circulation systemcircul ates e—Htt pl-e 1|
m nefal solution released fromthe bathtub through non-netallic plpes

throfjgh a hair collector and a f||trat|qg7deV|ce sterilizes the solution
using an electrolytic sterilization devi and .returns the solution to the
tub. JThe el ectrolytic steriliaztion device enploys several el ectrode panel s
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consists of a cylinder, the parts of which cone intg ;Qpl FEN
lution having a rubber lining, the inside of which | prov Eg%FEﬁEE

upon which is laid sand for use as a filter, a hair

ed on the circulation route between the upper part and the | ower part
of tihe portion above the sand, and a reverse cleansing circulation route
g provi ded beneath the sand 2/7
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' enbodi ment of the invention, the filtration devi cf pges, st-aln
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thefsolution,. and in the hair collector uses vinyl chlori
intd contact wth the solution, in order to elimnate corrosion. In another
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ed of a titaniumalloy and fornmed into a nesh, throﬂg n_a
cogment of | to 3 anperes is run. In such a case, oxygen i ced @
posktive el ectrode due to electrolysis. The electrons in tlke= IaT=YaulV: | ‘_j
go fromthe ground state to an excited state. In this case, the conposition

and|construction of the electrode panel |l owers the energy threshold of the
excirt ed oxygen, and can be thought of as_acting as a catalyst. The excited
oxygen oxi dizes the cell walls of the 6ZZteria, forms a radical nol ecul e,
and kills off the bacteria.
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ntion according to the first preferred enbodi ment. Reference FFmRcaED

: represents the bathtub which uses a multiple mneral softttTomras—the
bat’hing water. The solution which is released fromthe tub (1) after-use is
reused after circul ation through hai% zollector (2), filtration device (3),
and el ectolytic sterilization device ( ). For the pipes in the circul ation
route, non-netallic pipes are used. In this case, the use of plastic
materials such as vinyl chloride for the non-nmetallic pipes is planned, but
it is also
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sol ution. The sol ution which is released fromthe tub (1) fjF FEEMENT SHEET
t hrough hair collector (2) and then is noved by filtration _($Q Hffﬂgbe
filtration device (3). Filtration device (3) is nade of in &8 ot ‘IJ attd
i nside the tank, the portion which contacts t he sol ution has a rubber
lining. In this case, the use of SS-4T %With a rubber |ini ng is planned. As
shown in the figure, the everse . .c|l eansin ( R ched to the
filtration device (3). Firguiation Syste W@F%M%ﬁbassed t hr ough
the filtration device (3) circulates to the electrolytic sterilizer (4).

Background of the Invention

Field of the.Invention-
The present invention relates primarily to a water circulation system for a multiple
mineral bath which is suitable for the stimulation of the cells of the skin and nasal cavity.

Related Technology

The present inventor has, in the past, invented mineral solutions for the stimulation
of skin cells (Japanese Patent No. 1597430 and Japanese Patent Laid-Open No. Hei 3-
240730). These mineral solutions, absolutely without the fear of side effects, are able to
stimulate the cells of the skin and the nasal cavity, and are remarkably effective in treating
baldness, pigmentation, and various ailments such as stomatitis and hay fever. In addition,
upon further research, the inventor discovered that the solutions were most effective when

used in a bath.

As filtration devices for water circulation baths of the prior art, the "Sterilization
Apparatus For Use With Bathtubs" given in Japanese Patent Laid-Open No. Hei 2-108794
and the "Bath Water Sterilization and Cleansing Apparatus” given in Japanese Patent Laid-
Open No. Hei 3-192 are to be mentioned. Both are apparatuses which sterilize and filter the
‘water while the bath water circulates.

However, in order to use the specxal solution which contains multiple minerals with
the circulation baths of the prior art, many problems remained.

- First, the metallic portions of the circulation devices tend to corrode quickly, and
they become unusable in three to six months.

Second, the time required for the filtration of the mineral solution increases greatly.
That is, because the mineral solution used for the bath has a much higher viscosity than the
water usually used for baths, jams result in several points in the filtration device, and the
required filtration time lengthens. Furthermore, for the same reason, the reverse washing
procedure inside the the filtration device also requires more time.
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I'n this case, solution reaches the electrolytic sterilizer E g%htyﬁwro%:r
cartridge filter (6). Cartridge filter (6) is made fromvin %gh 'HgdSUL Jog8

=

Ldentically with the hair collector (2). Additionally, bet
cartridge filter (6) and the electrolytic_sferilizer (4), the tenperature
of the circulating solution is able to be controlled through heat transfer
device (7) and holhindtwhen mnkzxggﬂle Iﬁulgpleemﬂeml’mhnmnrme Btetilization devidesofeke ( 3)
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filtration |s
rm ot water 15 1 X 10° per ml, the limit to which the bacteria can be held upon
sterilization by the sterilization devices of the prior art is a bacterial count of 9-x 10°.
Accordingly, for the sterilization of the mult1ple mineral solution, the effectiveness of the
sterilization becomes further minimized to the point of impracticality.

Summary of the Invention. .

In light of the above-mentioned limitations of the prior art, the present invention has
as its object the production of a water circulation system for a multiple mineral solution bath
which has as its features the ability to repeatedly use highly viscous solutions containing
multiple minerals as circulatory fluid, the elimination of jamming, the requirement of only
short time durations for the filtration and reverse cleansing procedures, and sufficient
effectiveness in sterilization.

Brief Description of the Drawings

Figure I: An outline of the first preferred embodiment of the present invention.
Figure 2: An outline of the filtration device of the present invention.

Figure 3: A side view of the electroljtic sterilizer of the present invention.

Figure 4: An enlarged top view of the electrode panels of the electolytic sterilizer.
Figure 5: An outline of the second preferred embodiment of the present invention.

Detailed Description of the Invention

In order to meet the objectives given above, the circulation system circulates the
multiple mineral solution released from the bathtub through non-metallic pipes, through a
hair collector and a filtration device, sterilizes the solution using an electrolytic sterilization
device and returns the solution to the tub. The electrolytic steriliaztion device employs
several electrode panels which lie perpendicular to the direction of flow. The filtration
device consists of a cylinder, the parts of which come into contact with the solution having a
rubber lining, the inside of which is provided with a dish upon which is laid sand for use as
a filter, a hair collector being applied on the circulation route between the upper part and the
lower part of the portion above the sand, and a reverse cleansing circulation route being

provnded beneath the sand.



. t0 the inside of filtration device (3). and filters the sflRERIGCHRFFNHEHEST
flows fromthe upper portion to the |lower portion of the fliltati i
b Iy

(3). As shown in the diagram dish (4) is located next tollt

of filtration device (3). Additionally, in the upper portion of the
filtration device (3), an agitator (3B) for the agitation of the inside of
the filtration device (3) is attached. Hair3collector (3E) is attached
above the filter sand, on circul ati on passage (3c). Reference nuneral (3d)

represents the ci T C 4! ambo nt Of th;:r Pneveth't?oen, &e‘ﬁ%&ﬁ&aﬂ&f&wsﬁml@&i steel lined with .
rubber in the portions where it comes into contact with the solution, and in the hair collector

- uses vinyl chloride where it comes into contact with the solution, in order to eliminate

corrosion.

In another embodiment, the electrolytic sterilization device uses an electrode panel
composed of 2 titanium alloy and formed into a mesh, through which a current of 1 to 3
. amperes is run. In such a case, oxygen is produced.at the positive electrode due to
electrolysis. The electrons in the oxygen atoms go from the ground state to an excited statc.
In this case, the composition and construction of the electrode panel lowers the energy
threshold of the excited oxygen, and can be thought of as acting as a catalyst. The excited
oxygen oxidizes the cell walls of the bacteria, forms a radical molecule, and kills off the

bacteria.

In yet another emodiment, for the mineral solution, bath water with dextran, glucose,

and sodiuml chloride is used.

In the final embodiment, for the mineral solution, one or more of the following;
pullulan, starch suifate, mannitol, dextrin, cyclodextrin, carrageenan, mutan, lentinan,
calcium chloride, and hydroethy! starch; is added.

Description of the Preferred Embodiments of the Invention

Following is a detailed discussion of the preferred embodiments of the present

invention using the figures as a reference.

Figure 1 shows the present invention according to the first preferred embodiment.
Reference numeral (1) represents the bathtub which uses a multiple mineral solution as the
bathing water. The solution which is released from the tub (1) after use is reused after
circulation through hair collector (2), filtration device (3), and electolytic sterilization device
(4). For the pipes in the circulation route, non-metallic pipes are used. In this case, the use
of plastic materials such as vinyl chloride for the non-metallic pipes is planned, but it is also
possible to use other non-metallic materials which can withstand corrosion, such as

ceramics.
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-circulation route (3F) is connected to the reverse cleansi Pank

t hrough reverse cl eansing punp (5A). Figure 3 shows electrolytic sterilizer
(4). This electrolytic sterilizer (4) contains several electrode panels
(4A) lain perpendicular to the direction of water flow. In the figure. four
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PPOS solution. The solution which is released from the tub (1) first passes through hair collector

(2) and then is moved by filtration pump (3A) to the filtration device (3).

Filtration device (3) is made of stainless steel, and inside the tank, the portion which
contacts the solution has a rubber lining. In this case, the use of $§-41 with a rubber lining -
is planned. As shown in the figure, the reverse cleansing tank (5) is attached to the filtration
device (3). In aiidition, the solution which has passed through the filtration device (3)
circulates to the electrolytic sterilizer (4).. ' : S

In this case, solution reaches the electrolytic sterilizer (4) through cartridge filter (6).
Cartridge filter (6) is made from vinyl chioride identically with the hair collector (2).
Additionally, between the cartridge filter (6) and the electrolytic sterilizer (4), the temperature
of the circulating solution is able to be controlled through heat transfer device (7) and hot

water tank (8).

Figure 2 shows the filtration device (3) of the present invention. Inside the filtration
device (3), sand for use in filtration is kept. This filter sand is laid upon the dish (4) attached
to the inside of filtration device (3), and filters the solution which flows from the upper
portion to the lower portion of the filtration device (3). As shown in the diagram, dish (4) is
located next to the flange (3b) of filtration device (3). Additionally, in the upper portion of
the filtration device (3), an agitator (3B) for the agitation of the inside of the filtration device

(3) is attached.

Hair collector (3E) is attached above the filter sand, on circulation passage (3c).
Reference numeral (3d) represeats the circulation pump. The use of PVC material for hair

collector (3E) is planned.

Reverse cleansing circulation route (3F) is attached to the tank undemeath the filter
sand. This reverse cleansing circulation route (3F) is connected to the reverse cleansing tank

(5) through reverse cleansing pump (5A).

Figure 3 shows electrolytic sterilizer (4). This electrolytic sterilizer (4) contains

several electrode panels (4A) lain perpendicular to the direction of water flow. In the figure,
four such electrode panels (4A) are shown. Between electrode panels (4A) of opposite

polarity, graphite (4B) provided with holes is placed as a spacer.
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.titanium-alloy (see figure 4). As shown in thefigure; the
are put together so '
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The electrode panels (4A) are constructed in a mesh fashion and composed of a
titanium alloy (see figure 4). As shown in the-figure, the electrode panels are put together so

as to interchange the positions of the holes in the mesh.

- Chart I shows the experimental results if four electrode paneis (4A) of thickness 2
- mm with a spacing of 25 mm are used. The electrolytic sterilizer (4) was provided with a
voitage of 2.8 V/cell, a current of 2.0 A, and a flow rate of 1.3-Vmin and the data was
measured continuously over time. It was shown that the number of bacteria in the solution P

. could be drastically reduced from 2.1 x 103 per ml to 65 per ml. .

Chart 2 shows the results if the same conditions are applied to a solution P from
which sodium chloride has been removed. In this case, with the number of electrode panels
is increased to six, the number of bacteria could be reduced from 2.3 x 103 per ml to 66 per

ml.

The primary condition for the effectiveness of the sterilization procedure of the
present invention is the amount of current flowing through the fiuid; a power input of 20 to
80 W and a current of 1 to 3 A at each electrode panel (4A) seems to be ideal. However,
there is the possibility that the amount could change depending on the shape and composition
of the electrode panels (4A). '

The multiple mineral solution contains dextran, glucose, and sodium chloride; and,
depending on the situation, pullulan, sulfate starch, mannitol, dextran, cyclodextran,
carrageenan, mutan, lentinan, calcium sulfate, or hydroethyl starch may be added.

Figure 5 shows another preferred embodiment of the present invention, in which the
solution P goes from the hair collector (2) to the pump (2A), through the flow measurer (11)
and gets filtered at filtration device (3). The solution which has been filtered at the filtration
~ device (3) flows through the heat transfer device (7) and the chlorine sterilizer (12), then gets
sterilized at the electrolytic sterilizer (4), and retumns to the tub (1) through filter (10).
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conditions are applied to a solution P from
What is claimed is: '

1. A circulatory bathing-system for use with a multiple mineral solution which has as its .
principal features: |

() pipe means, composed of non-metallic material, for circulating solution released
from a bathtub; |

(b) an electrolytic sterilizer for disinfecting said solution, comprising several

electrode panels lying perpendicular to the direction of fluid flow;

(c) a hair collector for removing hair from said solution; and

(c) a filtration device for removing impurities in the solution, comprisinga cylinder
provided with a rubber lining on the portions thereof which contact said solution, a dish
provided inside said cylinder onto which is laid sand for  filtering said solution, a
circulatory route provided above said filter sand connecting to said hair collector, and a
reverse cleansing route provided below said filter sand. '

2. A circulatory bathing system for use with a multiple mineral solution according to claim
1, in which stainless steel provided with a rubber lining is used as the material for the
portions of the filtration device which contact said solution, and vinyl chloride is used as the
material for the portions of the hair collector which contact said solution.

3. A circulatory bathing system for use with a multiple mineral solution according to both
claims 1 and 2, in which said electrode panels of said electrolytic sterilizer are composed of a
titanium alloy and constructed in a mesh shape, and an electric current of 1 to 3 A flows
through said electrode panels.

4. A circulatory bathing system for use with a multiple mineral solution according to any of
claims 1, 2, or 3, in which the multiple mineral solution is bath water containing dextran,

glucose, and sodium chloride.

‘5. A circulatory bathing system for use with a multiple mineral solution according to any of
claims 1 through 4, in which the muitiplé mineral solution further contains one or more of
the following: pullulan, sulfate starch, mannitol, dextrin, cyclodextrin, carrageenan, mutan,
lentinan, calcium chloride, or hydroethyl starch.

" This Sheet Has Been R
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Water Circulation System for a Multiple Mineral Bath

Abstract of the Disclosure

The present invention is a bath which circulates and recycles a multiple mineral
solution. The solution is released from the bathtub, filtered at the hair coliector and the
filtration device, sterilized at the electrolytic sterilizer, and returned to the tub. Non-metallic
pipe is used alohg the circulation route. The electrolytic sterilizer employs several electrode
panels which are placed perpendicular to the direction of flow-of the solution. - The filtration
device features a rubber lining in the portions which come into contact with the solution, and
has inside of it a dish onto which is lain filter sand. With the use of this invention, it
becomes possible to repeatedly use and reuse a highly viscous solution containing multiple
minerals as the recycling fluid, jams become infrequent, the filtration and reverse cleansing
procedures become less time consuming, and the solution can be effectively sterilized.

Figure 1
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(b) an electrolytic sterilizer for disinfecting

@

EI.%
oy 2
)
D @
?‘
§m
Ly
EQ

3

4 FIG.3

-

NN NN\
\
4C~

48
_4an

-I- \
-4

N

N

k 41 AN

7
an
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reverse cleansing route provided below said filter sand wherein said

el ectrode panels of said electrolytic sterilizer conprise a titanium all oy
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Wwith a multiple nmineral solution according to claim1,
lining is used as t

stainless steel provided with a rubber
‘[the] portions of the filtration device which contact said @latﬁ;m.mmgga

vinyl chloride is used as the materi al
coll ector which contact said solution.
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(aimended) A circulatory bathing systemfor use with a nullgﬁPL?ﬁﬂﬂg%Ts”E
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dextran, glucose, and sodlun1chlor|de 5. {arfended? AciYcul atory bathing

system for us@LHEE, CLAINS: e n1nera| sol ution according to [any of

1. (amended) A circulatory bathing system for use
with a multiple mineral solution which has as its’
principal features:

. (a) pipe means, composed of non-metallic
material,'for circulating solution released from a
bathtub; _
| (b) an eiectrolytic sterilizér for disinfecting

said solution, comprising several electrode panels lying
perpendicular to the direction of fluid flow;

(c) a hair collector for removing hair from
said solution; and

[(c)] (&) a filtratibn deviée for removing
impurities in the solution, comprising a cylinder
provided with a rubber lining on [the] portions thereof
which contact said solution, a dish provided inside said

cylinder onto which is [laid] lain sand for filtering

said sdlution, a circulatory route provided above said
filter sand connecting to said hair collector, and a
reverse cleansing route provided below said filter sand.
wherein said electrode panels of said electrolytic
sterilizer comprise a titanium alloy and are constructed
in a mesh shape, and an electric current of between about
1 to 3A flows through said electrode panels.
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manni fol, dextrin, cyclodextrin, carrageefan® nutdn, Sl ehti hiPatecal
chl oride, or hydroethyl starch. 7 '
2. (amended) A circulatory bathing system for use

with a multiple mineral solution according to claim 1,
(in which]_wherein stainless steel provided with a rﬁbber
lining is used as thé material for [the] portions of the
flltratlon device which contact said solution, and vinyl
chlorlde is used as the material for [the] portions of

the hair collector which contact said solution.
Please cancel claim 3 without prejudice.

4. (amended) A circulatory bathing system for use
with a multiple mineral solution according to [any of
claims 1, 2, or 3 in which] either of claims 1 or 2,
wherein the multiple mineral solution is bath water

containing dextran, glucose, and sodium chloride.

5. (amended) A circulatory bathing system for use
with a multiple mineral solution according to [any of
claims 1 through 4 in which] claim 4, wherein the
multiple mineral solution further contains one or more of
the following: pullulan, sulfate starch, mannitol,

~dextrin, cyclodextrin, carrageenan, mutan, lentinan,

calcium chloride, or hydroethyl starch.
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Water Circulation System for a Multiple Mineral Bath

Abstract of the Disclosure

The present invention is a bath which circulates and recycles a multiple mineral
solution. The solution is released from the bathtub, filtered at the hair collector and the
filtration device, sterilized at the electrolytic sterilizer, and returned to the tub. Non-metallic
pipe is used aloﬁg the circulation route. The electrolytic sterilizer employs several electrode
panels which are placed perpendicular to.the direction of flow-of the solution. -The filtration . ..
device features a rubber lining in the portions which come into contact with the solution; and
has inside of it a dish onto which is lain filter sand. With the use of this invention, it
becomes possible to repeatedly use and reuse a highly viscous solution containing multiple
minerals as the recycling fluid, jams become infrequent, the filtration and reverse cleansing
procedures become less time consuming, and the solution can be effectively sterilized.

Figure 1



