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(57) ABSTRACT 

An apparatus for electrolyZing Water has an electrolytic cell, 
a pipe having noZZles for admitting Water into the cell, at 
least one anode plate disposed in the cell along a vertical 
plane, at least one cathode plate disposed in the cell sub 
stantially in parallel to the anode plate and facing it, and a 
pipe for letting out electrolyZed Water from the cell. The 
cathode plate has many through holes. The anode and 
cathode plates have therebetWeen a small distance de?ning 
a narroW passage therebetWeen. Water issuing from the 
noZZles ?oWs into the passage through the holes of the 
cathode plate. 
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FIG.2(a) 
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FIG. 4 
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APPARATUS FOR PRODUCING ELECTROLYZED 
WATER 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention relates to an apparatus for producing 
electrolyZed Water Which can be used for car Washing and to 
Wash agricultural products, sheeting, tableWare, cooking 
utensils, toilets, etc. effectively Without the aid of any 
detergent, or Which can be used as Water not causing 
oxidation. 

[0003] 2. Description of the Related Art 

[0004] There is knoWn an apparatus for electrolyZing 
Water in a cell having an ion-permeable diaphragm disposed 
betWeen the anode and the cathode to produce electrolyZed 
Water. City or Well Water, Which is an example of Water to 
be electrolyZed, contains positive ions such as hydrogen, 
calcium and magnesium ions, etc. and negative ions such as 
hydroxide and chlorine ions, etc. 

[0005] Hydrogen ions are attracted to discharge hydrogen 
gas at the cathode, and positive ions, such as calcium and 
magnesium ions, etc. are attracted to deposit scales of 
calcium, magnesium, etc. on the electrode surface. Alkaline 
Water is produced around the cathode, since hydrogen ions 
decrease by receiving electrons from the cathode and chang 
ing to hydrogen gas. 

[0006] On the other hand, hydroxide and chlorine ions are 
attracted to discharge oxygen and chlorine gases at the 
anode. Acid Water is produced around the anode, since 
hydroxide ions decrease by releasing electrons to the anode 
and thereby changing to oxygen gas. 

[0007] Alkaline Water produced as described is generally 
said to prevent the oxidation of blood and body ?uids, and 
used as drinking or cooking Water. It is also considered 
suitable for Washing, as it easily dissolves a detergent. 

[0008] On the other hand, acid Water is said to have a 
steriliZing action, and used for hand or face Washing, or 
bathing. Acid Water is, hoWever, loWer in diffusibility 
through lipids and other contaminant substances than alka 
line or city Water. It is, therefore, not suitable as Water for 
Washing aWay lipids containing bacteria, though it may be 
suitable for super?cial steriliZation. 

[0009] Thus, the knoWn apparatus produces not only alka 
line Water, but also acid Water Which is not suitable for 
Washing purposes. Therefore, it is not an ef?cient or effec 
tive apparatus for producing Washing Water. 

[0010] There is also knoWn an apparatus Which produces 
electrolyZed Water as ioniZed Water for car Washing by 
reacting Water With tourmaline sintered With a ceramic 
material. It is, hoWever, actually impossible to use tourma 
line for the treatment of a large amount of Water, since it can 
be used to electrolyZe only a very small amount of Water. 

SUMMARY OF THE INVENTION 

[0011] It is, therefore, an object of this invention to 
provide an apparatus for electrolyZing Water poWerfully to 
produce electrolyZed Water remaining neutral, but having a 
high Washing poWer, instead of producing alkaline or acid 
Water. 
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[0012] The above object is attained by an apparatus for 
producing electrolyZed Water from Water or an aqueous 
solution, the apparatus comprising an electrolytic cell (elec 
trolytic bath), an inlet pipe for forcing Water or an aqueous 
solution into the cell, an anode plate disposed along a 
vertical or inclined plane in the cell, a cathode plate disposed 
in the cell substantially in parallel to the anode plate and 
facing it, and an outlet pipe through Which electrolyZed 
Water produced in the cell is let out therefrom. The cathode 
plate has a multiplicity of through holes (at least 10, or 
preferably at least 20, or more preferably such a number of 
holes as covers substantially the Whole surface of the 
cathode plate), and is so close to the anode plate that a 
narroW ?oW passage is formed betWeen the electrode plates. 
The cell is provided With de?ecting means by Which Water 
or an aqueous solution is directed from the inlet pipe to the 
holes of the cathode plate. The de?ecting means causes the 
Water, or aqueous solution to ?oW through the holes into the 
?oW passage, so that the Water or the solution ?oWs through 
the ?oW passage. 

[0013] It is said that Water molecules form a cluster 
(aggregation of molecules formed by aggregating mol 
ecules) by hydrogen bonding Which behaves like a macro 
molecule. The electrolysis of Water, hoWever, forms oxygen 
gas, hydrogen gas and neW Water molecules as a result of 
chemical reactions shoWn by formulas (1) to (3) beloW. 

[0014] These chemical changes destroy the clusters. As a 
result, Water decreases its surface tension and increases its 
surface activity and thereby its diffusion through contami 
nant substances. ElectrolyZed Water contains a large number 
of ?ne bubbles, as of hydrogen and oxygen gases, etc. and 
oWing to cavitation (an in?nite number of ?ne and nearly 
vacuum cavities formed about the bubbles and producing an 
impact force When they are broken), the Water facilitates the 
separation of contaminant substances from the material to be 
Washed. 

[0015] It has been con?rmed that the electrolysis of city 
Water loWers its surface tension from 0.0722 N/m to about 
0.0716 N/m. 

[0016] According to this invention, Water or an aqueous 
solution is used as raW Water. As raW Water is required to be 
electrically conductive and contain ions in order to realiZe 
the chemical reactions according to formulas (1) to (3), city 
or Well Water is usually used as “Water”, though pure (or 
distilled) Water can also be used. An aqueous solution may 
contain salt, or citric acid. 

[0017] The amount of Water Which can be electrolyZed is 
proportional to the amount of an electric current ?oWing to 
the electrodes. It is, therefore, necessary to raise the amount 
of the current as far as possible to perform electrolysis 
poWerfully. According to this invention, the electrodes have 
a reduced distance therebetWeen to receive an increased 
current Without relying upon the application of a very high 
voltage. The distance betWeen the electrodes is usually 
required not to exceed 3.0 mm and is preferably from about 
0.5 to 2.0 mm. In this connection, it is desirable to employ 
a plurality of electrode units to obtain a large total electrode 
surface area. 



US 2002/0027070 A1 

[0018] The anode plate and cathode plate are so disposed 
as to extend substantially in parallel to each other and face 
each other to thereby have a substantially uniform distance 
therebetWeen, so that the surface of each electrode plates 
may contribute to electrolysis uniformly 

[0019] The “facing” each other of the electrode plates 
means that there is no diaphragm therebetWeen. 

[0020] The reduced distance betWeen the electrodes 
makes it difficult for Water to ?oW into the space therebe 
tWeen. According to this invention, therefore, the cathode 
plate has a multiplicity of through holes Which make it easy 
for Water to ?oW into the passage betWeen the electrodes. 
Moreover, de?ecting means is provided for directing raW 
Water toWard the holes of the cathode plate so that it may 
?oW into the passage betWeen the electrodes. The de?ecting 
means is preferably de?ned by a multiplicity of noZZles 
formed in the inlet pipe. 

[0021] Water entering the ?oW passage betWeen the tWo 
electrode plates ?oWs therethrough With bubbles and ?oWs 
out through other holes and the top clearance betWeen the 
tWo electrode plates. Therefore, the tWo electrode plates are 
disposed not horiZontally, but along a vertical or inclined 
plane to facilitate the ?oW of the Water containing bubbles 
therebetWeen. 

[0022] The electrolysis of Water produces ?ne bubbles of 
hydrogen and oXygen gases. These bubbles serve as nuclei 
for an in?nite number of ?ne and nearly vacuum cavities 
Which produce an impact force When they are broken. This 
phenomenon is called cavitation, and the energy Which is 
produced When the bubbles are broken eXhibits an effective 
Washing action. According to this invention, therefore, the 
outlet pipe is open at the top of the cell for letting out 
electrolyZed Water through the top of the cell, so that the 
bubbles may not stay in the cell, but may be let out With the 
electrolyZed Water. 

[0023] The deposition of scales of calcium, magnesium, 
etc. on the cathode plate gradually makes the ?oW of an 
electric current dif?cult and thereby loWers the ef?ciency of 
electrolysis. Therefore, it is necessary to remove such scales 
from the electrode surfaces by reversing the polarity of the 
voltage applied to the electrode plate automatically or manu 
ally after the apparatus has been in operation for a certain 
length of time (about 15 min.), or When it is not in operation. 
As the scales removed from the electrode collect at the 
bottom of the cell, the cell is provided at its bottom With a 
drain for removing the scales from the cell. Scales still 
adhering to the electrode surface can be removed by Water 
?oWing into the cell through the de?ecting means. 

[0024] The apparatus of this invention electrolyZes Water 
poWerfully, destroys clusters of its molecules, loWers its 
surface tension and raises its surface activity, as stated 
above. The apparatus produces electrolyZed Water Which is 
abundant in ?ne bubbles of hydrogen and oXygen gases, etc., 
and Which can be used as eXcellent Water for Washing oWing 
to cavitation, as Well as surface activity, even Without the aid 
of any detergent. 

[0025] Moreover, the electrolyZed Water is not divided 
into acid and alkaline Water, but remains neutral With the pH 
of the original Water. 

[0026] Moreover, the electrolyZed Water produced by the 
apparatus of this invention ensures the rustproo?ng of any 
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Washing apparatus and pipeline, since it has a an oxidation 
reduction potential of as loW as about —300 mV 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] FIG. 1(a) is a top plan vieW of an apparatus for 
producing electrolyZed Water according to a ?rst preferred 
embodiment of this invention; 

[0028] 
[0029] FIG. 1(c) is a front elevational vieW of a modi?ed 
form of the apparatus shoWn in FIG. 1(b); 

[0030] FIG. 2(a) is a top plan vieW of an apparatus 
according to a second preferred embodiment of this inven 
tion; 

[0031] 
[0032] FIG. 3(a) is a top plan vieW of an apparatus 
according to a third preferred embodiment of this invention; 

[0033] 
[0034] FIG. 4 is a perspective vieW of the electrode units 
in the apparatus shoWn in FIGS. 3(a) and 3(b); 

FIG. 1(b) is a front elevational vieW thereof; 

FIG. 2(b) is a front elevational vieW thereof; 

FIG. 3(b) is a front elevational vieW thereof; 

[0035] FIG. 5 is an exploded perspective vieW of the 
electrode units shoWn in FIG. 4; 

[0036] FIG. 6(a) is a front elevational vieW of an appa 
ratus according to a fourth preferred embodiment of this 
invention; and 

[0037] FIG. 6(b) is a side elevational vieW thereof. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0038] This invention Will become more apparent from the 
folloWing description of its preferred embodiments based on 
the accompanying draWings. It is, hoWever, to be understood 
that the folloWing description and the draWings are merely 
illustrative, and that the scope of this invention is de?ned by 
the appended claims. In the draWings, a plurality of ?gures 
employ the same reference numerals to denote the same, or 
corresponding parts. 

[0039] The preferred embodiments of this invention Will 
noW be described With reference to the draWings. 

[0040] FIGS. 1(a) and 1(b) shoW an apparatus for produc 
ing electrolyZed Water according to a ?rst preferred embodi 
ment of this invention. An electrolytic cell 1 contains a pair 
of electrode units U. Each electrode unit U comprises a 
cathode plate 2a or 2b having a multiplicity of through holes 
50 and an anode plate 3a or 3b facing the cathode plate 2a 
or 2b and having a certain distance A therefrom. Each pair 
of electrode plates 2a and 3a (or 2b and 3b) face each other 
and are disposed in parallel to each other substantially along 
a vertical plane. An inlet pipe 4 is located betWeen the tWo 
cathode plates 2a and 2b facing each other and introduced 
into the cell 1 from its bottom portion. A drain pipe 5 is 
connected to the bottom of the cell 1 for discharging Water 
therefrom. An outlet pipe 6 is situated at the top of the cell 
1 for letting out electrolyZed Water therefrom. 

[0041] The inlet pipe 4 has a multiplicity of noZZles 4a 
ejecting Water toWard the surfaces of the cathode plates 2a 
and 2b, and When Water is forced into the cell 1 through the 
inlet pipe 4, Water is jetted out from the noZZles 4a toWard 
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the surfaces of the cathode plates 2a and 2b. The Water jetted 
out from the nozzles 4a ?oWs through the holes 50 of the 
cathode plates 2a and 2b into passages 51 de?ned betWeen 
the cathode plates 2a and 2b and the anode plates 3a and 3b. 
Then, it ?oWs up through the passages 51 along the electrode 
plates, or ?oWs out through other holes 50 into the space 
betWeen the cathode plates 2a and 2b. The inlet pipe 4 has 
a closed upper end. 

[0042] If a voltage is applied across the cathode plates 2a 
and 2b and the anode plates 3a and 3b When the cell 1 is 
?lled With Water, While the noZZles 4a are jetting out Water, 
Water is electrolyZed to yield oxygen gas at the anode plates 
3a and 3b and hydrogen gas at the cathode plates 2a and 2b. 
These gases rise in the cell 1 through the holes 50 of the 
cathode plates 2a and 2b and the How passages 51 and are 
let out through the outlet pipe 6 With the electrolyZed Water. 

[0043] When city Water (raW Water) is used, city Water 
contains metal ions, such as calcium and magnesium ions, 
etc. Calcium and magnesium ions, etc. receive electrons 
from the cathode plates 2a and 2b to become calcium and 
magnesium atoms, etc. that are deposited as scales on the 
cathode plates 2a and 2b. That is, Water has a loWer 
oxidation-reduction potential as a result of a reduction of the 
calcium and magnesium ions Which it contains. According 
to an experiment conducted by the inventor of this invention, 
city Water having an oxidation-reduction potential of about 
+350 mV had an oxidation-reduction potential of about 
—300 mV as a result of its electrolysis carried out by 
supplying city Water at a How rate of 15 liters per minute and 
passing an electric current of 24 A to the electrodes. Thus, 
the use of electrolyZed Water produced according to this 
invention is effective for the rustproo?ng of any Washing 
apparatus and pipeline. 

[0044] The scales deposited on the surfaces of the cathode 
plates 2a and 2b, hoWever, bring about a gradually rising 
electrical resistance betWeen the electrodes. It is, therefore, 
desirable to reverse the polarity of voltage applied across the 
electrode plates, When required. Upon application of the 
reverse voltage, the scales directly contacting the electrode 
surfaces are deprived of electrons and begin to be dissolved 
again by ioniZation. Thus, the scales are separated from the 
cathode plates 2a and 2b and settle in the bottom of the cell 
1. After the ending of such voltage application, a valve 7 in 
the drain pipe 5 is opened automatically or manually to 
remove the scales With Water from the cell 1. 

[0045] The Water supplied through the inlet pipe 4 is 
drained Water off in a Zone spaced above the bottom of the 
cell 1. 

[0046] The cathode plates 2a and 2b are full of electrons 
hereby the cathode plates 2a and 2b are hardly oxidiZed, as 
long as the application of voltage thereto continues. On the 
other hand, in the state When a voltage is applied, the anode 
plates 3a and 3b are de?cient in electrons hereby the anode 
plates 3a and 3b easily undergo oxidation (rusting). There 
fore, it is advisable for the anode plates 3a and 3b to be 
formed from a material of high rusting resistance, such as 
titanium, etc. and coated With platinum, iridium, etc. A 
similar material and surface treatment are recommended for 
the cathode plates 2a and 2b, too, in vieW of the possible 
application of reverse voltage thereto for scale removal. 

[0047] It is desirable that the noZZles 4a provided on the 
side face of the inlet pipe 4 have a total open area Which is 
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larger than the cross sectional area of the inlet pipe 4, so that 
Water may be jetted out at a uniform pressure from all the 
noZZles 4a. 

[0048] It is effective to have a stirring device, such as a ?n 
for stirring, in the cell 1 to ensure that electrolyZed Water and 
the resulting gases be mixed uniformly With raW Water 
jetting out from the inlet pipe 4 to the electrode plates. 

[0049] According to FIG. 1(b), the cathode plates 2a and 
2b are electrically connected, While the anode plates 3a and 
3b are likeWise connected, so that a DC voltage may be 
applied from a single poWer source. It is, hoWever, likely 
that a different amount of electric current may ?oW from one 
electrode unit U to the other, if there is any difference in the 
distance A betWeen the electrode plates, their surface con 
ditions, etc. It is, therefore, desirable that an independent 
source of constant voltage is connected to each electrode 
unit and a function for controlling voltage is provided in the 
apparatus to ensure that the tWo electrode units be capable 
of electrolyZing a substantially equal amount of Water. 

[0050] Further, in order to undergo electrolysis With an 
equivalent amount in each electrode unit, the use of an 
independent source of constant current instead of that of 
constant voltage is more desirable, since it eliminates the 
necessity for any voltage control. It is effective to provide 
the outlet pipe 6 or inlet pipe 4 With a How sensor not shoWn, 
so that voltage may be applied to the electrode units only 
When the supply of Water from the inlet pipe 4 to the cell 1 
has been detected by the How sensor. 

[0051] The holes 50 of the cathode plates 2a and 2b are 
intended for facilitating the How of Water into the How 
passages 51 and the How of the resulting hydrogen and 
oxygen gases from betWeen the electrode plates. Therefore, 
they may be of any shape, such as round, cross, square or 
elongated, and for example, the cathode plates 2a and 2b 
may be of an expanded metal. 

[0052] The apparatus of this invention is primarily used 
for electrolyZing city or Well Water. It is, hoWever, also 
applicable to an aqueous solution of salt, sodium hypochlo 
rite or citric acid, so that a large quantity of chlorine gas may 
occur from the anode plates 3a and 3b to produce Water 
having a steriliZing or bleaching poWer. If a solution of 
sodium hydrogen carbonate or the like is employed, sodium 
hydroxide (caustic soda), as Well as carbon dioxide, is 
produced at the anode plates 3a and 3b to produce alkaline 
Water having a still higher Washing poWer. The electrolysis 
of any such solution, hoWever, requires the utmost care for 
Waste Water disposal so that no environmental problem may 
occur. 

[0053] A modi?ed apparatus is shoWn in FIG. 1(c). Its 
inlet pipe 4 does not have any noZZle as shoWn at 4a in FIG. 
1(b), but is provided With a V-shaped de?ector 52 Which 
directs Water from the inner end of the inlet pipe 4 to the 
cathode plates 2a and 2b. 

[0054] Another possible modi?cation may be a cell having 
a cyclonic structure for producing an upWardly Whirling 
stream of Water. 

[0055] FIGS. 2(a) and 2(b) shoW an apparatus according 
to a second preferred embodiment of this invention. 

[0056] An electrolytic cell 8 contains an anode plate 9 and 
a pair of cathode plates 10a and 10b each facing one of the 



US 2002/0027070 A1 

opposite surfaces of the anode plate 9 and having a certain 
distance A therefrom. A pair of inlet pipes 11a and 11b face 
the cathode plates 10a and 10b, respectively, and are intro 
duced into the cell 8 from its bottom portion. A drain pipe 
12 is connected to the bottom of the cell 8 for discharging 
Water therefrom. The cell 8 is provided at its top With an 
outlet pipe 13 for letting out electrolyZed Water therefrom. 

[0057] OtherWise, the apparatus is similar in construction 
to What has been described With reference to FIGS. 1(a) and 
1(b). The same reference numerals are, therefore, used in 
FIGS. 2(a) and 2(b) to denote the same or corresponding 
parts, and no detailed description thereof Will be repeated. 

[0058] FIGS. 3(a), 3(b), 4 and 5 shoW an apparatus 
according to a third preferred embodiment of this invention. 

[0059] The apparatus has tWo anode plates 15 and 16, a 
pair of cathode plates 17a and 17b disposed on the opposite 
sides, respectively, of the anode plate 15 and spaced apart 
from each other by a set of ?rst insulating spacers 21 and 
another pair of cathode plates 18a and 18b disposed on the 
opposite sides, respectively, of the anode plate 16 and spaced 
apart from each other by another set of ?rst insulating 
spacers 21, Whereby a pair of electrode units U and U are 
constructed, as shoWn in FIG. 5. The electrode units U and 
U, or the adjoining cathode plates 17b and 18b are spaced 
apart from each other by a plurality of elongated second 
insulating spacers 22, and the plates 17a, 15, 17b, 18b, 16 
and 18a are held together in a mutually spaced apart 
relationship by a plurality of insulating bolts 23 and 24. The 
cathode plates 17a and 17b are secured to a cathode con 
necting rod 27 by a conductive bolt 26 via a conductive 
spacer 25. Likewise, the cathode plates 18a and 18b are 
secured to a cathode connecting rod 30 by a conductive bolt 
29 via a conductive spacer 28. The anode plate 15 is secured 
to an anode connecting rod 31 by a conductive bolt 33 and 
is spaced apart therefrom by a conductive spacer 32. Like 
Wise, the anode plate 16 is secured to an anode connecting 
rod 35 by a conductive bolt 36 and is spaced apart therefrom 
by a conductive spacer 34. 

[0060] An inlet pipe 4 is situated under an electrolytic cell 
14 and has a pair of portions 19a and 19b inserted in the cell 
14 and facing the cathode plates 17a and 18a, respectively, 
as shoWn in FIGS. 3(a) and 3(b). Another inlet pipe 20 has 
an upper end Which is open at the bottom portion of the cell 
14. An outlet pipe 40 is situated at the top of the cell 14 for 
letting out electrolyZed Water therefrom. 

[0061] The inlet pipe 20 performs the function of the drain 
pipe 5 shoWn in FIG. 1(b) When reverse voltage is applied 
for scale removal. 

[0062] Water is electrolyZed if a voltage is applied across 
the cathode plates 17a, 17b, 18a and 18b and the anode 
plates 15 and 16 When the cell 14 is ?lled With Water, While 
noZZles 4a are jetting out Water. For further details of 
electrolysis and important aspects of construction and opera 
tion, reference is made to What has already been stated With 
reference to FIGS. 1(a) and 1(b). 

[0063] The apparatus shoWn in FIGS. 3(a) to 5 is featured 
by the compactness of the electrode units U and the use of 
a large number of electrode plates Which enable even a small 
apparatus to produce a large quantity of electrolyZed Water. 
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[0064] Amodi?ed apparatus may have four electrode units 
U so arranged that every tWo adjoining units U may have a 
pair of cathode plates facing each other in an appropriately 
spaced apart relation. 

[0065] FIGS. 6(a) and 6(b) shoW an apparatus according 
to a fourth preferred embodiment of this invention. 

[0066] The apparatus has a horiZontally mounted electro 
lytic cell 1 and an inlet pipe 4 extending horiZontally in the 
cell 1 near its bottom portion. 

[0067] While the invention has been described by Way of 
its preferred embodiments With reference to the draWings, it 
is to be understood that variations or modi?cations may be 
easily made by those skilled in the art. 

[0068] For eXample, the anode and cathode plates may be 
disposed along an inclined plane in the cell, though they 
have been described above as being disposed substantially 
along a vertical plane. 

[0069] Thus, any and all such variations or modi?cations 
are interpreted as falling Within the scope of this invention 
Which is de?ned by the appended claims. 

What is claimed is: 
1. An apparatus for producing electrolyZed Water from 

Water or an aqueous solution, comprising: 

an electrolytic cell; 

an inlet pipe for forcing Water or an aqueous solution into 
the cell; 

at least one anode plate disposed substantially along a 
vertical plane in the cell; 

at least one cathode plate disposed in the cell substantially 
in parallel to the anode plate and facing it, the cathode 
plate having at least 10 through holes; 

an outlet pipe through Which electrolyZed Water produced 
in the cell is let out therefrom; and 

means for de?ecting the Water or the solution to direct the 
Water or the solution from the inlet pipe to the holes of 
the cathode plate; 

Wherein the cathode and anode plates have therebetWeen 
a distance of 3.0 mm or less and de?ne therebetWeen a 

How passage extending along the vertical plane; and 

the means cause the Water or the solution to How through 
the holes into the How passage, so that the Water or the 
solution ?oWs upWard through the How passage. 

2. The apparatus according to claim 1, Wherein the inlet 
pipe has at least one portion inserted in the cell and having 
a plurality of noZZles for jetting out the Water or the solution 
toWard the holes of the cathode plate, the noZZles de?ning 
the means. 

3. The apparatus according to claim 2, Wherein one of the 
noZZles correspond in position to at least the loWer end of the 
cathode plate and the outlet pipe is open at an upper position 
than the top of the cathode plate in the cell. 

4. The apparatus according to claim 1, further comprising: 

another cathode plate having at least 10 through holes and 
disposed in the cell substantially in parallel to the anode 
plate and facing it, and de?ning one of a pair of cathode 
plates; 
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wherein the another cathode plate and the anode plate 
have therebetWeen a distance of 3.0 mm or less and 
de?ne therebetWeen another How passage extending 
along the vertical plane, the anode plate is interposed 
betWeen the cathode plates, the anode and cathode 
plates de?ne an electrode unit. 

5. An apparatus for producing electrolyZed Water from 
Water or an aqueous solution, comprising: 

tWo electrode units de?ned in claim 4; 

Wherein one of the cathode plates in one of the electrode 
units faces one of the cathode plates in the another 
electrode unit in a mutually spaced apart relation. 

6. An apparatus for producing electrolyZed Water from 
Water or an aqueous solution, comprising: 

an electrolytic cell; 

an inlet pipe for forcing Water or an aqueous solution into 
the cell; 

at least one anode plate disposed along a inclined plane in 
the cell; 
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at least one cathode plate disposed in the cell substantially 
in parallel to the anode plate and facing it, the cathode 
plate having at least 10 through holes; 

an outlet pipe through Which electrolyZed Water produced 
in the cell is let out therefrom; and 

means for de?ecting the Water or the solution to direct the 
Water or the solution from the inlet pipe to the holes of 
the cathode plate; 

Wherein the cathode and anode plates have therebetWeen 
a distance of 3.0 mm or less and de?ne therebetWeen a 

How passage extending along the inclined plane; and 

the means cause the Water or the solution to How through 

the holes into the How passage, so that the Water or the 

solution ?oWs obliquely upWard through the How pas 
sage. 


