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Title of the Invention: UPWARD-TYPE FILTERING_ APPARATUS
CHARACTERIZED IN LAMINATING METHOD OF FILTERING MATERIAL
Technical Field

[0001] The present invention relates to a filtering

apparatus for filtering water to be filtered ("to-be filtered
water", hereinafter) containing turbid materials, and more
particularly, to a filtering apparatus for removing turbid
materials having'relatively large particle diameters fronlfaw
water obtained from river, lake or dam, and to a filtering
apparatus for removing fine turbid materials such as
cryptosporidium from treated water which is treated by a slow
sand filter bed or a rapid sand filter bed.

Background Technique

[0002] A filter bed or a filtering apparatus which filters
to-be filtered water containing turbid materials is provided
with filtering material for'capturing turbid materials. As
the filtering material, there are relatively expensive film
and special filter element, but there are also inexpensive
filtering materials such as gravels and filtering sands, and
they can repeatedly be used if they are washed. The rapid sand
filter bed or the slow saﬁd filter bed provided in a water
purification plant includes filtering materials such as the
gravels and filtering sands. The filtering material of the
rapid sand filter bed includes layers of gravels laminated such
that particle diameters become smaller upward, and a layer of
filtering sands laminated on the layer of gravels and having
average particle diameters of 0.45 to 0.7 mm. . Flocculating
agent is injected into raw water taken from river, lake or a
dam, turbid materials are removed in a sedimentation basin to
some extent, bactericidal sodium hypochlorite or chlorine is
injected and then, the water is filtered downward in the rapid
sand filter bed. The filtering material of the slow sand

filter bed also includes a layer of gravels laminated such that



‘to-be filtered water containing turbid materials is provided with filtering
material for capturing turbid materials. As the filtering material, there
are relatively expensive filmand special filter element, but there are

al so i nexpensive filtering materials %uch as gravels and filtering sands,
and they can repeatedly be used if they are washed. The rapid sand fllter
bed or the slow sand filter bed provided in a water purification plant
-includes filtering materials such as the gravels and filtering sands. The
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Prior Art Document
Patent Document
[0003] | Patent Document 1: Japanese Patent No.3769561
Summary of the Invention
Problem to be Solved by the Invention
[o004] As described above, according to the slow sand
filter bed, delicious purified water can be obtained by the
| biological film, the rapid sand filter bed can efficiently
| filter purified water, and both of them are excellent. The
upward-type filtering apparatus can efficiently capture
turbid materials and thus is excellent. However, the filter
bed and the upward-type filtering apparatué have also problems.
In the case of the slow sand filter bed and the rapid sand filter
bed, the uppermost léyer of the filtering material is provided
with the layer- of filtering sands of minimum particles, and
the filter bed filters water downward. Therefore, captured
turbid materials are centered in the uppermost layer.
Therefore, there is a problem that the uppermost layer is prone
tobe clogged early. To clear the clog, in the slow sand filter



‘Problemto be Solved by the Invention [0004] As descri bed above, according
to the slow sand filter bed, delicious purified water can be obtai ned by
the biological film the rapid sand filter bed can efficiently filter
purified water, and both of them are 8xcellent. The upward-type filtering
apparatus can efficiently capture turbid materials and thus is excellent.
However,, the filter bed and the upward-type filtering apparatus have al so
problens. In the case of the slow sand filter bed and the rapid sand filter
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‘Means for Sol ving Problens [0006] To achi eve the above object, the present

i nvention provides an upward-type filtering apparatus conprising a pressure
container and filtering material which is placed in the pressure container
and which is made of gravels, filteritg sands and particles, in which if
to-be filtered water is supplied froma |ower portion of the pressure
container and is filtered upward, filtered water is obtained from an upper
portion of the pressure container. The filtering material conprises a
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conprisi n%?p@e%%%urreecgg g%hggrar‘i@ which is made of gravels, filtering
sands and particles, in which if to-be filtered water is
supplied from a lower portion of the pressure container and
is filtered upward, filtered water is obtained from an upper
portion of the pressure container. The filtering material:
comprises a filtering portion including a plurality of layers
which are laminated on one another such that particle diameters
thereof are gradually reduced from a lower portion toward an
upper portion of the filtering portion, and a filtering sand
flowing-out preventing portion including a plurality of layers
which are located on the filtering portion and which are

1aminated on one another such that particle diameters thereof



*6 fidtering material which is placed in the pressure container and which is
made of gravels, filtering sands and particles, in which to-be filtered
water is suppli ed froma I over portion of the pressure container and is
filtered upward, filtered water is obt ai ned from an upper portion of the
pressure container, wherein the filtering material conprises a filtering
portion including a plurality of layers which are |am nated on one anot her
sg;:? that part icle diameters thereof are gradually reduced froma | ower
p i on towar pe ortlo e Lte r a terin
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nvent | OB dgser ! Dede ikl GhAIh Ay 1h Al rlaPinidd L85EntARRAEal Us
accordin ¢l ai y m parti.c e of t hg
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Lgé?dlg%ggfgqﬁedlcwttaqr@},l nvention described in claimb5, in the
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n
an i nvent | on dE;CSuCSI‘I Qgtglplrzr.]sgl'@' 4! 6pressure container and filtering

materlal which is placed in the pressure container and which
is made of gravels, filtering sands and particles, in which
to-be filtered water is supplied from a lower portion of the
pressure container and is filtered upward, filtered water is
~obtained from an upper portion of the pressure container,
wherein the filtering material comprises a filtering portion
including a plurality of layers which are laminated on one
another such that particle diameters thereof are gradually
reduced from a lower portion toward an upper portion of the
filtering portion, and a filtering sand flowing-out preventing
portion including a plurality of layers which are located on
the filtering portion and which are laminated on one another
such that particle diameters thereof are gradually increased
from a lower portion toward an upper portion of the filtering
sand fléwing—out preventing portion, the filtering material
is charged into the pressure container such that the filtering
material reaches a ceiling of the pressure container, and the
to-be filtered water is supplied into the pressure container
under water pressure of 0.05 MPa or higher.
An invention described in claim 2 provides an upward-type

filtering apparatus comprising a pressure container and



*7 in the upward-type filtering apparatus according to any one of clains 1
to 5 a lower portion of the pressure container is provided with a to-be

- filtered water supply pipe having a supply pipe valve and with a drain pipe
having a drain pipe valve, an upper portion of the pressure container is
provided with a water pipe having a water pipe valve, a |arge nunber of

hol es are fornmed in a washing pipe, the washing pipe is enbedded in a |ayer
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portion afrthe preossumam@RBrhete FR¥SH (Qferthy MALEFFAPICHRTSES a
filteringpastiQn s nsludi v @ lsiald bundls hayens phrchebe dilsteated on
one anot her such that particle dianeters thereof are gradually reduced from
a | ower po¥t?oh Edvard ™h- upper portion of the fil tering portion, and a
filtering sand fdandigiptio preventing qpodeiser ibed dai Agaampt urdl i T3L of

| ayers which are | ocated on.the fi [ d anfl whisghiake $am nated
on one an‘bﬁ"?‘%?é's%e?ﬁfgtqz%lé%é?cargéald{a:{n%%garéﬁ_ e%ggof ar(:e glr adual l% i ncreased
froma | onenipentparnt i obarthger upberhe pbtlionins PPEEFPPE TR SThdf
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i ncl udi ngﬂﬂﬁ% iodte%tlg%%q{g Fs fisl ter edgbg the filtering portion, the to-be
filtered water is first filtered by the layer having large particle

di ameters and thesord eyt ke fidveartacbmatearciibekgueniipdm §,f intehed by

| ayers having snaller_particle dianeters, Turhi L Yreccaphyred by
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pressure peetaumer coandinke.to-be filtered water is supplied.into the

pressure hner unger yat g5 phessuigveht@oa5abBarabelli gheclaTnesef ore,
si nce the(itggto%l fil teggdowat e? i's supplied under high pressure, the



‘9 fidtering speed can be increased, and even if turbid materials are
accunul ated in the filtering material, it is possible to stably filter
water. That is, a large volune of filtered water can be obtained over the
long term At that time, since the filtering material reaches the ceiling
of the pressure container, it is possible to suppress a case where the
filtering material floats up by water pressure, and the filtering materi al
does not soar in the water. Therefore, even if the water pressure is
sufficiently increas it i bl L }nehd 0 the
ot her in*fén%/}?%ﬁfpvf%‘fgw-?%r%%@%%?ia:?éﬁi#%% %%cr?/}%{r%gsgiﬁoﬂrg}vm by a

r et ai nerofrerieimarl acaeh gt fovwst asoielad @k the [FFHBES é?‘?f&'sae”ﬁ%re t he

filteringg %‘ﬁ‘;ﬁ‘fﬁy% S W -Be WaheerRiesaLee. sﬁbFnyfpipe eeDngiang t o

this inven _ invention in which the filrering material is
char ged $vpRLY Heipe esalive 2BAt% Herd Hehl R HRtPE HP Y119 & i g HaRtE Sl

reaches {heveeidi RgpRir phetRbassirthe piitedisnare cbheafinktrei s groreided al does
not soar in the water and jt is possib t filt t
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di aneter —0 According to this, it is gos,s{]b‘%g to directly
Cfilter rannhmtepanikenle daviey QErthe R4 tEX IPIPORRYCT he fupRar HRE |
filtering;3opasabysasa@n KaRkAN & ity daTRierkiral sphaviingndethei deayn| ar ge
particle draneters. If water is filtered hy..such an . d- iktering
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mat eri al $roittlics tpopei Hl Eréredbbaier suppty edpsat £11bevedyaterbvaiel) of
about 10 degrees. _ Accor di ' [ si; bl : Q8! ¥rb@ EHbStitute
61§E§5F gg %?‘gt %Qlkg!ﬁng Inai:%rﬁgi kB Suﬁ?il@ﬁ ¥r

the filt#&Ffn e"rnvention for a conventional sedinentation
basi n, buhttelrspipe iswid putentkey ¥erbeestnPby PiRe ¥pAl¥PAnG ChSUFRTSH

RS 1 SRR | $ Bl @¥hdachupstvaRve als bhenstiovanand
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' , | ter bed, |t,|$ osmglet obtai.n an _gffect
that theifi tedbe fdd teredaatsrong TWPhHE ¢ (f%é’éﬂ? Si 199 PdPfinEC8ssary to
10 add afghephGaly AGEBE1L0 TaWawhker with tile posbihf £l tere@dwtert Apdcost and
eventual ly, it i S passible to obtain deliciou ri.fie . According to
the ot hetfenFenteort 1 iNe 4k i d-% preajfrﬁé)efrlcgnhg %%%)a%%\%{segl céc_)b\'r ding to
“claiml or 2, acobmidimen par tdrc|ienvenyionfdeser ihed e ngladft VondNcdnpri se a

| ayer of f.ilterin [ Ll i anpt er se 06nd LBwaldlAhbeThen, it
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ensure t Rtefafs puPPLied %‘P‘éruf?%e‘bﬁioﬁr%%éjd{.) f’éoﬁgf&%ﬁ%iaﬁ‘g&%ﬁ%@ ot her
inventi OﬁlpviafkéJ't%/pe filters, the filtering materials are back washed

and washing water is drained from lower portions of the first
and second upward-type filters, a lower portion of the first
upward-type filter is provided with a first to-be filtered
 water supply pipe having a first supply pipe valve and with
a first drain pipe having a first drain pipe valve, an upper
portion of the first upward-type filteris providedwitha first
water pipe, a lower portion of the second upward-type filter
is provided with a second to-be filtered water supply pipe
having a second supply pipe valve and with a second drain pipe
having a second drain pipe valve, an upper portion of the second
upward-type filter is provided with a second water pipe, to-be

filtered water is supplied from the first and second to-be



‘upward-type filtering apparatus according to any one of clains 1 to 5, a

| ower portion of the pressure container is provided with a to-be filtered
wat er supply pipe having a supply pipe valve and with a drain pipe having a
drai n pi pe val ve, an upper portion of8the pressure container is provided
with a water pipe having a water pipe valve, a |arge nunber of .holes are
formed in a washing pipe, the washing pipe is enbedded in a |ayer which is
adj acent to a | ower side of the mininumparticle | ayer of the filtering
portion, jf the_su valve an e r I r&s qpeped and
t he draj%ﬁﬁ?%ﬁegéwggz¥§ﬁgﬁ) ed by e@ WEQE? P?é?g §b§gr@|§55upplled
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fromtthg@égtngfptHg Ih{}gnghbherl ng material is washed with the to-be
filtered water and the to-be filtered water is drained f F metgl?ee? @in pi pe.
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filteredanmt gmadslaﬁugphnedeasem fhemf & kewen P e FfN YBPES . wat er

supply pi (?rscfg}fj%E YAl &7 JNESSHY 8aBb @lox@f’n%fp @"pﬂé\ﬂﬁﬂﬁné b@rfcllbﬁt and

second water “pl pé€S are in comminication with each oth mai n
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pi pe havilherefgier nien piteeReal Fé LtETEshndeEF t&nFﬁréldrllnlgst %éilm% econd
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Drawi ngs [,0013]Fl.0. 1sle'f§1gl§?1tﬂ?c§aﬂ.§télr€@ §8¢hionad éﬁtﬁﬂeoff:autemmjd type
filtering apparatus according t0 an enh nt of the res% ventlon

12 PoFtionp ACGpnd q thdisge W GiodaT RS W d-type
filteringapparad Use RACYAHNY rReapOiBefing material is charged into

the pressure container such that the filtering material
reaches a ceiling of the pressure container, and the to-be
filtered water is supplied into the pressure container under
‘water pressure of 0.05 MPa or higher. Therefore, since the -

to-be filtered water is supplied under high pressure, the



enbodi nent of the invention; Fig. 3 is a schenatic side sectional view of
the upward-type filtering apparatus and mnute air bubbles generating
apparatus which nmxes nmnute air bubbles into to-be filtered water
according to the enbodi nent of the ifvention; Fig. 4 is a schematic side
sectional view of a state where two upward- type filtering apparatuses

according to the enbodi nent of the invention are conbined by nmeans of a
pr edet er mi ned pi pe; '

filtering speed can be increased, and even if turbid materials
are accumulated in the filtering material, it is possible to
stably filter water. That is, a large volume of filtered water
can be obtained over the long term. At that time, since the
filtering material reaches the ceiling of the pressure
container, it is possible to suppress a case where the filtering
material floats up by water pressure, and the filtering
material does not soar in the water. Therefore, even if the
water pressure is sufficiently increased, it is possible to
filter water. According to the other invention, the filtering
material is forcibly pressed down by a retainer member or a
weight from above so as to suppress a case where the filtering
material floats up by water pressure. Therefore, according
to this invention, like the invention in which the filtering
material is charged into the pressure container such that the
filtering material reaches the ceiling of the pressure
container, the filtering material does not soar in the water
and it is possible to stably filter water.
[0011] Accord‘ing to the other invention, in the
" upward-type filtering apparatus according to claim 1 or 2, a
minimum particle layer of the filtering portions comprise a
layer of filtering sands having particle diameter of 0.1 to
0.5 mm. According to this, it is possible to directly filter
raw water taken from river, lake or dam, and the upward-type
filtering apparatus can capture turbid materials having
relatively large particle diameters. If water is filtered by
such an upward-type filtering apparatus, even if raw water has
a relatively large amount of turbid materials, it is possible
to obtain filtered water having turbidity of about 10 degrees.
According to this, it is possible not only to substitute the
filtering apparatus of the invention for a conventional
sedimentation basin, but also to sufficiently remove turbid
materials. If such an upward-type filtering apparatus is
provided upstream of the slow sand filter bed or rapid sand
filter bed, it is possible to obtain an effect that the filter
bed is less prone to be clogged. Since it is unnecessary to



'Figs. 5 are schematic diagrams for explaining operation of an apparatu
including two upward- type filtering apparatusgs accordi ng thepgnbodiient
of the invention, wherein (A) to (C) are side sectional views show ng
various operating nmethods; Fig. 6 i s18 schematic side sectional view of an
upward- type filtering apparatus according to another embodi ment of the
invention; and Figs. 7 are schematic diagranms for explaining operation of
an upward-type filtering apparatus accordi ng anot her enbodi ment of the

et ] g TS (D) dGed O and Wl SECH O USRI BRI OuS
the cost and eventually, it is possible to obtain delicious
purified water. According to the other invention, in the
upward-type filtering apparatus according to claim 1 or 2, a
minimum particle layer of the filtering portions comprise a
layer of filtering sands having particle diameters of 1 to 50

pum. Then, it is possible to remove minute turbid materials,

and to substantially completely remove cryptosporidium. For
example, if water which was filtered by the slow sand filter
bed, the rapid sand filter bed or other filtering apparatus

is filtered by such a filtering apparatus, it is possible to
ensure that safe purified water is obtained.

‘[0012] According to the other invention, in the

upward-type filtering apparatus according to any one of claims

1 to 5, a lower portion of the pressure container is provided
with a to-be filtered water supply pipe having a supply pipe

valve and with a drain pipe having a drain pipe valve, an upper
portion of the pressure container is provided with a water pipe

having a water pipe valve, a large number of holes are formed
in a washing pipe, the washing pipe is embedded in a layer which
is adjacent to a lower side of the minimum particle layer of

the filtering portion, if the supply pipe valve and the water
pipe valve are opened and the drain pipe valve is closed, and
if to-be filtered water is supplied from the to-be filtered
water supply pipe, filtered water which was filtered by the

filtering material is supplied from the water pipe into outside,
and if the supply pipe valve and the water pipe valve are closed
and the drain pipe valve is opened, and if to-be filtered water
is supplied from the washing pipe, the filtering material is

washed with the to-be filtered water and the to-be filtered
water is drained from the drain pipe. That is, it is possible

to efficiently wash a portion of the filtering material where

turbid materials are most prone to be accumulated, and washing
drain is discharged from the lower portion and is not discharged
from the upper portion. That is, it is possible to safely wash

the filtering material without contaminating the filtered



"Modes for Carrying out the Invention [0014] An upward-type filtering
apparatus according to an enbodiment will be described below. As shown in
Fig. 1, the upward-type filtering apparatus 1 includes a hol | ow pressure
contai ner 2 having a predeternined sHape, and a filtering material 3
provided in the pressure container 2. The pressure container 2 has a steel
pl ate having predeterm ned a thickness, and the pressure container 2
includes a cylindrical barrel 5, a domcal head 6 which is liquid-tightly

nmounted on_an upper poriion_ o he .el . ] ( whi ch
is 1iqui¥RtFHht I%%%n%éﬁ V@,’ﬁsé SV\é:rg%%r%tdl c%)’#tg]ﬂgtlﬁlegdgcggr f%[ égﬁ%%%‘% t he
pr essur ewabarai nerds2uhasceashry shERDANHE bY PISPAESCHAERLAG WBLEE- hi ghl y

reSiStangcégrEEBSrgglthe other invention, According to an invention
described in claim 7, in a filtering apparatus in which first
and second upward-type filters each comprising the upward-type
filtering apparatus according to any one of claims 1 to 5 are
combined, if filtered water is supplied from upper portions
of the first and second upward-type filters, the filtering
materials are back washed and washing water is drained from
lower portions of the first and second upward-type filters,
a lower portion of the first upward-type filter is provided
with a first to-be filtered water supply pipe having a first
supply pipe valve and with a first drain pipe having a first
drain pipe valve, an upper portion of the first upward-type
filter is provided with a first water pipe, a lower portion
of the second upward-type filter is provided with a second to-be
filtered water supply pipe having a second supply pipe valve
and with a second drain pipe having a second drain pipe valve,
an upper portion of the second upward-type filter is provided
with a second water pipe, to-be filtered water is supplied from
the first and second to-be filtered water supply pipes under
waterpressureof0.0SMPaorrdgher,thefirstandsecondwater
pipes are in communication with each other, and a water main
pipe having a water main pipe valve is connected to the first
and second water pipes. Therefore, as will be described in
detail later, it is possible to filter to-be filtered water
using the first and second upward-type filtersat the same time,
or it is possible to back wash one of the upward-type filters
using filtered water which was filtered by the other
upward-type £ilter. At that time, there is an effect that it
is unnecessary to separately store purified water for the back
washing, and a pump for the back washing is not required.
Brief Description of the Drawings
[0013] Fig. 1 is a schematic side sectional view of an
upward-type filtering apparatus according to an embodiment of

the present invention;



13 pressure. Since the pressure container 2 can easily be disassenbled, it
is possible to do nmaintenance on the filtering material 3, and to repl ace
internal parts. [0015] The upward-type filtering apparatus 1 of the

enbodi nent of the invention is charadferized in a |am nating nethod of the
filtering material 3. If the filtering material 3 is viewed fromits
function, the filtering material 3 can be divided into a lower filtering
portion 9 through which water is filtered, and a filtering sand fl ow ng-out

preventing portion 10 which is_ | am nated.gg t he f%&ﬁaefi%e%r&korh@ to hold
r

particles whi di@ongti 8t & t RELEMPEEN ng P5r t10n 950 t hat 'the particles do

not soarypwatdecypeer f£ilkerfingt erdppiEirus onadcondindes to planetthey of
| ayers which_are | aninated.an not her such that their particle
di amet er SUBRELHER ng%lgilef lnveggﬁg\%ér | ayer toward an upper Igyer of the

rom a
filtering portFbm. 93 The fi|sehengtiandidowsRgEeanapr AR i R§ poition 10

is |aninaged gn f] 404Ny PUS O Qs anthd nelhiudes aapkurslbbyesf |ayers
whi ch aré %rrnangﬁ’gg ofni%ﬁéef%%t heéé,such St,hat t heir rticle di €g§%grs
irlte

becone. | gegeratismapRaRrus M Bide s U SR r IRy o ring
sand | opi NG=QUE PAEMENMEAGraDg itan tHe efibadimentacdi theuimpentienhe | ayer

11 is disposed_in an;internmediate porti f L terd g Jmt ghkabk 3 and
sandwi ched bet f#&8n 4uppét Saﬂgmﬁgaxﬁrsp%%‘%/éggtﬁé’\?%ﬁgvjf%‘lr'té’g é_ar ticle di ameters.
Si nce t hewpartpeheddigpet ef sl odrime fapdnaardtupqror BICGRTRiBELof® skBFl er in a
direction in.which to-be fil ey fd oMsmbiheafl idyt enebfis| @ prone to
be cl oggSH?OQﬁH‘e&tnc%ft%gefi#ﬁ%\%@%aﬁd f1 ow ng- out gieventi ng portion 10
i s provi geedettiernipedy@iPeiparticles of the filtering portion 9 from

flowi ng outside,qkn & hix% epRefbiERt didgeahs | i ekpladndmigabp8raampnat ed in
this manner is cﬁarged such t,ha& the filterin matg_réal 3 ﬁ?ggg?ng
ceiling, of. ean APRAREISF TRELPFEETur FCont HRT 2V nce"the fiFtering
mat eri al 3 pas fcdidrda8sodesagidrdeabodtneryert the prodetteian netienaisr
pressure i.S applied to ta-be fjlter r e fi [ haly 3 1s
prevent edAf%-r BB] FrbaingLds 8FC %Ea%agg‘éirﬂi@‘ﬁg.Sﬁﬂﬂ%vﬁgﬁﬁ?ﬁﬁch Feri ng
appar at umekidst;he enbodi nent, the 14 filtering material 3 does not soar

in water not only atsthe timesof-fhtieridiidusedlsonall theewi et olinvwashi ng,
and the | am nated state 1s maintalned. [0016] The Pressure container 2 is
provi ded vgwand- 4ymeer filtering apparatus “according to anothér

embodiment of the invention; and

Figs. 7 are schematic diagrams for explaining operation
of an upward-type filtering apparatus according another
embodiment of the invention, wherein (A) to (C) are side
sectional views showing various operating methods.
Modes for Carrying out the Invention
[0014] An upward-type filtering apparatus according to
an embodiment will be described below. As shown in Fig. 1,
the upward-type filtering apparatus 1 includes a hollow
pressure container 2 having a predetermined shape, and a
filtering material 3 provided in the presSure container 2. The
pressure container 2 has a steel plate having predetermined
a thickness, and the .pressure container 2 includes a
cylindrical barrel 5, a domical head 6 which is liquid-tightly
mounted on an upper portion of the barrel 5, and a domical bottom
7 wh:i.ch is liquid-tightly mounted on a lower portion of the
barrel 5. Since the pressure container 2 has such a shape,

the pressure container 2 is highly resistant to internal



end 13 with a to-be filtered water supply pipe 14 through which water is
supplied into the pressure container 2, and with an outlet pipe 15 through
whi ch washing drain after washing the filtering material 3 is drained to
outside. In reality, these pipes 14 dhd 15 are coupled to each other as a
comon pi pe, and this comon pipe is connected to the |ower end 13 of the
pressure container 2. A punp 16 which supplies to-be filtered water under
water pressure of 0.05 MPa or higher and a supply pipe valve 17 are
provided in the to-he filtered mat up 1 r p al ve 18
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l"ayer. e filtered water ward through t f ring
sand f| oPAg- Riﬁtlfﬁ]eﬁFeWPilﬁB FRTFOHED t%ﬁdffg %’éh?gé)lﬂr%fqroélmggsr? E%%gr
~portion ehetherplEE8HR 868t sbAerir? thhreagdr t haheatfed tprpag2porsiate t he

to-be filt t h d turbid
mater i al 8 E%Eﬁaﬁaaﬁ% BLuBT RPN e PP SF ng bR FEn Sothacra be PiFtered

15 wat er ag@nhetabhgh lbati thei eganticle digaespsenpeeone sld shafErTal s are
accunul ated in_t I Jmt & ff ikhkekkngemaher pakt3ohs
washed. I@brdtg spe}g%fT %Jéa ?wéPg ff;r%)& lsaf sélgt opped and Fhe guté Eg EI pe val ve
17 is cl @sedTh&héigearingi Eén@a Q/@ngrQUBpEHEHenFﬁnEhPSrEfLQ e ’puPified

wat er s jLguer: %%ldyoﬁedﬁe E&q%trheagwpéﬁtl@nrm, aﬁdurudelu@ée%pﬂaramwrdl ng to
this, theéurl ied water fl ows %ngrd t hr ou ttlpe fllter |aI

Tur bi d APYEY SalFBlGAsAER wIRY™ V& Py TS i tWa ut Si ncé
speci fi ¢ gavavidle dﬁ.ahb&eﬁcurlbedomatmrgaézs ﬁmngenbcaerylgy’@attérwamﬁaﬁnt hat of
water, the turbjd matecials f T, Sevihe ihigl tering
mat eri al YRS wedhel. © %f{ i |%g¥vt%| ng thgmt g&bi’n eérsl'?% E s drai ?ed
through toertdreai A.0pi pEhds. 1$0@131]1nh@ua\pmralf:}selﬁvﬁ¥eﬂ AF Sp5RPFETs 1 of

the embodifent has.Aaftd el Yoot Dok oot | heappiteatbgnaatandadppr apd at e
filtering materia se ected as the filtering naterlq_éap:%ln ccordance

with use§aIFdwlCé’3@§5erbétWﬁﬁ@n YRRS Y- LPYE TS | FEEFT Tig % 's used
as an upwayd-iyRre fidherénd. apparidistivdi phrtikler siranem$r06bttélened from

river or the |like and renov onl rbi d vi | ar ge
particle %H]aqﬁjé?%poﬁﬁlﬁﬁpgegﬁﬁgineyaﬂ#eﬁrleo% theS;k%{zg%lgﬁ Iggkrﬁ?iéﬁctd \Fé y g
t he m ni nian psrdd @da&:draf&bwlsl thef Hi heelr dss d elsgyprose t@lk@%rqlmy%ds

havi ng parrﬁé&% ggf q_:rlsltoefrl @rllstaq%é) -3 JWind Jod@W MRSt iy fddAterad by the

fllterlnga aV|ng su tering portion 9, even.if turbidity
of the raw wateprioyit@d ortiighprevensst madidhesof of h&hei et M er i s

| overed t f’\? +&& 30 fooQ{ @f@ﬁpﬂl@ o'uf;sriaw vat@f t5iéi kneoadmeytt, heche |
upwar d- té tering apparatus th ng'POdI ment _befor.e thg %_\% ter is
treated byilEeriRGWR &t Pt éf“mbgatﬁﬁdmﬁ 15 PRSI 45 TR B S5 here is

an effeCttltlé?'é‘ttﬁehffﬁ't‘é\ﬁ!ﬁ@ndlafcleh:hall bejde@df&deéfwcrea.mldlgsamdef i,| adredred are
| ess prone to he clo

The upvvard SLyp t be used
as an upwareft tfRe BEY %%é’r’ﬁenﬁo AFué V\/n:g% %eﬁﬁoégglggé)%%porl ium In
this case3 ﬁslmﬁne®fa$)adés¢nbﬂsecﬂlaa/bcngepa@‘t¢lclﬂef@m@@@@“hﬁeq WSO pinis
provi ded as_the i BLMYPLRILE Ghe oA%er £k rddiqidids Srisg POTEéOMS.

material 3 is prevented from floating up or from soaring. In

the upward-type filtering apparatus 1 of the embodiment, the



16 As such particles, it is possible to use ceramc particles, netal
particles or glass particles for exanple.  If the filtering material 3 is
formed as described above, since it is possible to reliably renove the
cryptosporidium the upward-type fill€ring apparatus 1 can be used for
further treating water which was once filtered by the filtering apparatus,
the slow sand filter bed or the rapid sand filter bed. The upward-type
filtering apparatus 1 can be used as a filtering apparatus which can

effectivel conpose or c.mmtter. M Yy, m

parti cl efl}%";ﬁe‘?”ﬂ “&ﬁ‘t?rh’eagfn‘if (&R por%?éoxﬁ %Pﬁgééréarggwtf Jtlgﬁgrr?a?eﬁs earth.

Parti cl esidorad nfilterthat bohcebss ear thehiisea AfeaaghenGhattid ¥ ni nut e

hol es ar forngaéj |£|tatl{|§ Qr&l%fﬁ@éli[x@&m ng the di atomaceous earth, a surface
Ing t his, aerobic bl?:te“a ar;T prone

area therdd ar ge. Accor
br eed, ot@@lﬂ]c rrattéiiha PrESEUre. BENERLREF el YR PECY ShpFobrt

deconmposggly %&d‘ﬁﬁh'é £Bogs bl Eté@e@%aie& gebbaiyoppeudl f:hﬁdughtvénch

0019] Fi ows an upward-type filtering a aratus I 0 a
[secon]d e‘g@e@lﬂﬁeﬁtsuﬂi@%ﬁ%\dr% e PFFF@Hrﬁg CRBSArEETs 21 Egllq‘?‘Owﬁéﬂlgaeﬁcond

enbodi meght 16t Hpipé 1y ivirapnamatich ehsaingddyidesbrat nigashengpvles d- t ype
filterin aratus .1 of the. t: [ Mg $cRAVLEDO Shedd ar

oper at i oﬁ%fggjella%sf’?agtna eaola Jfl% r%én%%gs Eg Jf%ggnd exSI ana |gon t her eof
Wil be piipesetld Thé upwerd- cwpliedlt@r?an@ha%b]a?ﬁt%% 3 ' CYRMPH PR ond

embodi nepyf i s, dif e ey YRE tfHd tiekierg aapasacbﬂstﬁeof t he
first en%}lgl é&ﬁ&ﬁﬁ é%{]om%]ﬁ:g poi nt%:sCi ftl rst dlf e E ffft@:‘é s that

the fil terﬁaguﬁat@?nfaalraelr’@ -nof YR §6WREE L}Pﬁljteffe terThg material 3

reaches {hee¢eihdds vﬂitéﬂqepﬂ@m& efconbal Mea ér Hngndreasdcensiuleprbwdl nent,

a retainer plate 26 is provid

r et ai ner PpPE ¥ D6k Bitss 85036 t\,be?/ sprl ngs i’g%tr%gj gétéﬁc%% di ng to

this, theipelierimy dminfnr lpa.lpesvaivpr £8sbtel miownided . inather §saabnBePeof hol es

are for in the ret r,-pl | er, WAl weRRrPagssthtodgh the
Hﬁggr R co Yiai ng t h%q‘u Wi P

holes b ppernost |layer the filteri n% sand

f1 owi.ng- outtspdevelrﬁlﬂgnnéfztpdr tticorPL OUBRA TN AN P ads Ohr ddtfh PRESABFEs. 1n

the secop 5 gllrn@nt al so, to-be f||tered wat er i-s sent into the pressure
e

cont ai ner r water pressure of 05 .MPa or her, bu ai ner
pl ate 26 [@roéﬂént s t hBnf | PPEXRhd Rat é’rfl al P f rW?‘?‘gaW%% hig&égg

different 'r%ttu'§1tahﬂioxtd1ﬁ1§ @obehé idntkerdidnest Bﬂ.litﬂpﬁpldﬁsmrp@em ahd the
out | et p'tl%r%t ﬁ%g%% géﬁkéﬁﬁh'e&ﬂ?%?ﬁu&hf pér‘?ésé!{pgaﬁ%t iPeNGh1¢eand are

enbedded errng portion I ar ge nunber of
hol es t hnaughs mpenédtam@etrﬁe |dreriod pi@ce VadnNg dBal® PerEehr e THGr REBPI n t he

pi pes 14 139 ?]q%efaétpe% 388 écg b %q.l't@x@aewéférﬁaéqs@%gﬂ.h.édblﬂdﬁﬁﬁralﬂért hat the

upwar d- type er1ng appar atus he secand Jrent ex t he sane

ef fect apnessuns ofhe - AbWAPA-QI pd Ihet -er ARGOXFPRFat Bt D 6o P
enbodi ”E@llﬂéké&@aHBMQshb@Qlfed £ £6th RY18RpArEittsi drl ocﬁfthé\@rsse@rr@

nbodi t, th t t 3 dd t
Dlate 26 HRIHASE bf aselobyf LS ot i TS DA 1bRs 50 TRLoryo  8F, KR,
filteri n@flnﬁi@d‘iraj mate&iall@ mipeesed dTwrhdddnatye ol pkedocdidiedetn wéisght .
Here, the éﬁ%‘fr E)}é‘g Qég{ es?S%gQﬁay}[ :Haed bl dyel theQEto%rtﬁé £3 1teriQlg | i mi ted

to the reét Hrags e springs any_ .nenber can be
used onl ypoftidni < pogsi Wasausianes et tthe The t &4 T eGi@meF F55%m

floating 4ip. AGALAS! AU e PLeBsteroh supekind fiadeedd byeried statiore
[0020] I n the upward-type filtering apparatus, ]1 4 onl

filtering portion 9 and turbid materials are not centered only
inaparticular layer. The filtered water flows upward through
the filtering sand flowing-out preventing portion 10 and is
sent out from an upper portion of the pressure container 2
through the water pipe 21. Since the to-be filtered water is
sent by the pump 16 under pressure, even if turbid materials

are accumulated in the filtering portion 9, the to-be filtered



. of the u

‘upward-type filtering apparatus 1' of the enbodinents, the to-be filtered
water to be supplied can also be deformed. That is, bactericidal agent such
as sodi um hypochlorite nay be mxed into the to-be filtered water which is
supplied to the upward-type filterindbapparatus 1 or chenical agent nmay not
‘be mxed into the to-be filtered water. Wen sodi um hypochlorite is m xed
into the to-be filtered water and the to-be filtered water is supplied to
the upward-type filtering apparatus 1, since nmicrobes do not breed in the
filtering material 3, there is.an_effect .t hat f] i igal 3 1is

| ess pr o¥eE®% ‘B%ncF’EQBiH E?\‘?etfltlﬁgrlegng rft(;:frr‘—’ﬁ 1#&% cn{é%%(r:ea:&agw;nlﬁﬂif not

m xed angaterbgléi hter adcuatidatied sopphieeditlyartieg Mrtgsiald-Xygd'$iltering
appar at us, m crobe i fid t ey { 18Nde ke p cal
filnms ar’gl#)?ﬁ’blag T?ﬁé?ﬁl{gf%asle%, t%gréléii sﬁgggef ,e?t“?%g? gr ani Qd)&rr%%ter i's
deconposeé isysthppbicindcbel SUPDIE PiPRevai e diess SFLAFeE hi PG fi | ns
are aefosiﬁg byt Lf 16 At Of @xy@en d nadatded puritieed ovdtees i 14 er ed

wat er is small, bi of-Logi cal filnms are only thinly_forned anéré)ésg@%éc_natter
can not sevrerepdnt|ePe dEFhpbied. "#FeEufiRT e o%ﬁg%ﬁ iS5 m xed into the
to-be fihtepedinat es @nds | htnd eud fiidd emeerwil owsi downppt dethreughe |
upward-type filtering apparatus.l, /i i ! i Ya&&¢ med and
organi c gg?t Erltgrd i@ggﬁﬂlﬁﬁdgéon%%gﬂégg rﬁ?%?]@%ég%oﬁfs?t\ﬁ%ﬁﬁéwa?d- ype
filteringoappardt by dhehhehibied tvatar bwn sépeecasPeriifif ghp¥ity of
configuration, 8.4 ' gtbAfet a8 Hat BEOVWAEEH, UpStream
g&&%%@%‘?%%%in%qa@ lgrﬁ%f%gﬂ?égﬁg a mnute ai bubblg

gener at | rheatpaadu B RHIE reRWERwaF ¢ %‘ﬁ‘B‘BT']égyof "g‘ef“'r ah? br f‘%ss i's
provi ded ¢iiR +Lhe ¥ Rk 3l BUbR Gasgeder akhogrt ank138ingd thentugbigpe

m nute air bubbl és generatin ar at described. in panese Pat ent
Publ i cat méﬁeméaés?g?fwr(a}@ﬁg?’?@%“ﬁhﬁb% byedAs 1he ninute air
bubbl es gemasati ng appar aipisa:29- fygre eXaipeeinghegramatiss whi @f sEREs to- be
filtered water, to the_to-be f] e f/va{: PRLY RP6 kdiKler phassure is
al so pr oﬁ\aﬁ’ggiﬁn}?qtheg?f?mﬁ evéfééggbgﬂ es .géﬁégati n a&%ggnk 28, Accor di ng to
this confapgioatiiate tid-liering oederidlers sedreéeseaf theotthESHiAbte air
bubbl es ratiing tank G- §i bybhkes . of FdP &Ra®Ple, nwaea mhred into
t he to- bgn%fr%xﬁtéirle \/\grgearlgg?fthe m n:tLJte ai_r .bubbl %ga%ener ating g@g@reat us 29
such t hatupsardubme s ibetinD GRRAG Hork 15THE s 25 O PPERET er
i ncl udi n&ifﬂﬂé&tiengaih&%}lﬁymt@@ WBisHpEiilecdrteo tdwe wmbver debypened| faoing

‘the

apparatus 1 throug ..pu 6_and the to-b i l1e pi pe
14. Si nc&IWE H% t'thFBbJrJe]ge gg%&sﬁ??‘?g?%n?ﬁymgﬁgkgg En %ge\gﬁ%ql%ug%?g?& fl ow
t hrough thel £t 1xteTy NG ret pataicBe togetdtarsy ah upReHe 1pYPrPednNFat er and
the air bubhl es. do no i ra fi 'k 75k ARE i Ok 1 511 4 ha tie- be
filtered %gltbceerrjinrgzlﬁu%ée%%ﬁu?f’i in %?ft'_ ot!x%%g\nl%bi ol_% cal fi r%%nad gf aer obi c
bact er i a fomnediskilavky pErietteRinGEmds BAVAGIRAE 1Ghe §1aRE & or e,
F(ngggi Klef’@ftd?fl iebtdlg_, %ﬂr.beflﬁiféﬁrﬁﬂté\@t% fﬁl@éfé%k@,ntdne dedarease.

xt, an upward-type filtering apparatus in whic tarning
mat er i al I@*@%‘ﬁl%ﬁéi RvERI Fdted %#’?e%jgg%é’é’é 68t EH@@%%%%‘% will
; i rst ly hee Q%Cfab%ﬂel% asflijdclt gltik:cni;gmzpaltweu'_suj:hid\my@ft be Lﬁ:wla‘:ﬁiietgpe
iltering apparatuses la.a 0 e re nd is
shown in ‘& .r4’.‘sl—£?‘§‘?redol" ?sa%%%%digb ?ﬁrﬁ%_s Eﬁlezeﬁbégg%mq?ﬂgchelﬁel ong to
the firstfupyaredt yye thd tepvagd appae atfds texingn RPRRr3 S ihdde@t FR/nbol s
of member 3, Whach-RE 808,10 Lhe 266 Apdedpvas detypecd b atidics Rapasaidis 2.

First and®5econ ered water_supply pipes, 1l4a and 14b |y to-be
filtered fateertiedhandthe ?ﬂﬂ}@ﬁﬁﬁﬁ@jﬂh%ﬁ&ngﬁgpet%FFFe??ﬁﬁnéﬂigggfuses | a
and | byl 4r@ﬁ&gcg%eéyowggsnaihfﬁitfaﬁdx?éaca?ﬂ tme bi;mzﬁ'#ditﬂmdff\ﬂlmrmlly

pi pes a an are branc 0 ro o-he fil" ply

mai n pi peaB% WEiSéh PEORRhetHi g’& %iﬁﬁ‘-i%@ puﬁ‘Belélplws?rér tg&‘p%e | n’%t%%?o- be
filtered wpherasSuppl kedrhibe ppa Bd arFupstrandypecbhdteuppyyappaeavafves 17a
and 17b are.provided in the firs eco t.Q- LLiered sEpply

pi pes 14aWQh§ 1&5?“?@?%e%¥¥9%?§93£?$s aéndqgéégﬁ’ d%%%%'p?pé%ﬁ%gg and 15b
are connepheditoekhratingtpantiske chichngpverslcfy peteidq e A5 RPpatdedses | a
and 1b, respehLl ¥ehymudfatiistc ath seconddiain splperiagyporibanand 18
are providedin e ?lrs. and second drain pipes 15a and 15b, respectively,
and the first and second drain pipes 15a and 15b nmerge with a drai nage main
pi pe 32. First and second water pipes 2la and 21b are connected to the
first and second upward-type filtering apparatuses la and | b, respectively
and are in conmunication with each other, and are connected to a water main
pi pe 33. A water main pipe valve 34 is provided in the water main pipe 33.

[ 0022] An operation of the filtering apparatus including



‘the -.conbi nation of the two upward-type filtering apparatuses la and Ib will
be described. First, to-be filtered water is filtered in the foll ow ng
manner. That is, the first and second supply pipe valves 17a and 17b and
the water main pipe valve 34 are oped€d, and the first and second drain

pi pe valves 20 18a and 18b are closed. In Fig. 5 (A) , the opened state is
shown in white color and the closed state is shown in black color. The punp
16 is operated. To-be filtered water is supplied fromthe first and second

to-be filtered water. ly, pi 14a, 4 | & St A0 d
upuelr d- (9PePFrPt BEF hi ApRar AELCRaPTE S0 | 57 THe O BLL T ITa e seder is
upwar d fibteledadtrinighs t be follaser i paroackes alfor3waR B and fi stant

out si de %Egg‘g%ﬁgg‘;@%ﬁgr%% §e§8”90§@é§{ ?E'&éécga‘!ﬁeangb&é,mm@ghiﬁ he wat er

main pip predetermn tering tine is elapsed, one of the
first andssoearibbmace- t59eldR}yf eFPRGVEpprat GE¥RPEPRFd I s ATk washed

and the {j h&?&i-'ﬁgp@atﬁrlit@ﬁr%a Ash @ e1 Washebe Wid tiwer steotider
upvvard-tzge iltéring apparatus I'b is to lgé:wasgied‘P a hshog\nlﬁl{%lrﬁlg. 5 (3)
. the fiFseasdpsl Wihde VAEGE MBS aRBCEh ST dY&i i pe-varve 18b are
opened, ap@atheusccend suppl yapd pki vty odVpr the thpdd danfnfplperval ve
18a and th r main_pi V- : C ¥ fiyag t Bksa to-be
fil teredk\?ét'\é\?%ﬁg Vﬁ%??e%ﬁ%{?n%f%%ﬁ%%ﬁé 0- be Sf;ﬁl ?eérlglgémg%gg sup%l y pipe
14a to t fieltiersnoupwerdatysewhicherhRgeAppaEAVASY| @SGABPPSSf PYER1EE, and
the filt t efol ' e fihd Stiehes pRie Aka 1y erhe1seeond

wat er pi glé% f\t%a Tﬂg%e%ng@%ﬁ%g%iay\'/\@ter ils suPpIpiF%ld’f to thegfsecong
Upvar d- t gpe fELLERTHRT apRRtEQs Pb, 1ainBfPovRE t ALGEGIACROYS | £8F Fig _
mat eri al palrdeuewardrmiAgt the, dieohatéeueantienhdacle fasheset hbati|tering

material 3b. Turbid terials which are, accumul i pt il teriAng

mat eri al S3H9Y &ﬁ%ﬁ&kﬂ % St Hlte?nwti hlﬁiﬁ%r%%}gvg %gsaﬁgré%ggdpglgned from
t he secodd atioiarguye Eabrthand aar euthfaiceed atreaoutbeteothr égghlekgedr ai nage
mai n pi pe 32. t t:her ; e LI dHerdsdane bir-bharng
apparatu chri@qgogget%v\l/}s'hgg?ggécs ?\}nérll}% é;cé%% (© 6?0-1%élhe secgnd uppl y

pi pe val wettdr andhesof bestirered pageryhf POPRRP Lt OpeHEFOTPRESH; 1 st

supply pigy vl g s idie S&6 Uk i de Pi @povd| ier I8be@ndatde. wat er nain
pi pe valve 34 are cl osed. Accordi ngeto t hi.s e ered_wat er

t 0- it IS
suppl i ed FdWAk he se€dAd SuFprYsSph UPHWQ"HBetglgﬁgréggoﬁgpﬁﬁ\%}ﬁ-type
filtering appaicardSngd 88d 4 s ddddrel eémbaddmene .f i | (Treed upwaed - tgbe

filtering apparatus 1' of the second embodiment is a filtering
apparatus.obtained by deforming the upward-type filteripg
apparatus 1 of the first embodiment, members having similar
operations are designated with the same symbols and
explanation thereof will be omitted. The upward-type
filtering apparatus 1' of the second embodiment is different
from the upward-type filtering apparatus 1 of the first
embodiment in the following points. A first different point
is that the filtering material 3 is not charged such that the
filtering material 3 reaches the ceiling of the pressure
container 2. In the second embodiment, a retainer plate 26
is provided on the filtering material 3, and the retainer plate
26 is biased downward by springs 25 and 25. According to this,
the filtering material 3 is pressed downward. A large number
of holes are formed in the retainer plate 26, filtered water
can pass through the holes but gravels constituting the

uppermost layer the filtering sand flowing-out preventing



‘is sent fromthe second water pipe 21b to the first water pipe 2la. The
filtering material 3a of the first upward-type filtering apparatus la is
back washed with the sent filtered water, the washing water is drained from
the first drain pipe 15a and is drai Aa8d to outside through the drainage
mai n pi pe 32 [0024] I f the back washing operation is conpleted, the first
and second supply pipe valves 17a and 17b and the water main pipe valve 34
are opened, and the first and second drain pipe valves 18a and 18b are

closed. If the punp 16 is operate it s ssible to-filter agai n.
If the VEBPYEECR740 F7B, DE¥a R{T O%E%ltl%% B@gaﬁﬁlfig ét efr % rtl:té'1 c%%%% | er
havi ng aetbo@iment alsqossibee itlcemadowatetald geandiper LBEIREAISITRack wash.

If the first_and sec - 1 h+-d e5E NG tarsasi dide@ndol are
conbi nedc?ﬂE?ﬁPnggn%gc??Pnoﬁ %EI%P%%&S& p%ggiab?geﬁ%év\%%h e%si |y _but al so
there isthe neeginer plate s mueyers thedthdter ingon5eReRL, 3 " Ih exanpl e

of an uppaprdetype i | tof i dg-appatakysreapahlsimd £asthicvasie ng e
filtering material "3, an upward-type filteri a Qﬁgaéus.lcé alc‘scoréj%ng to a
third enbddtrERE 3588 eg‘%HP%sWr%‘g Fﬁeaﬂ%lr trg'?? ng ter PAPS3 Wi tH' T o- be
filter eds\é@heégéﬁlyl ﬂaﬁlcascihbfed.th'éhepn@maudet)qwtfaiﬂrtemi219 amdpareus | c of
- the third e i.ment s.a . confli i Si M : walk :

filteri nﬁmggggﬁgt%f&ﬁagjfoweﬁeg??’reg;g %%%Elﬁeﬁg%bgﬁgaﬁnﬁ FiAg:.[é%ggne'nber s

exert i ngnuhbesact hpkesttiorough ivss ¢o-tise fdgiered ypeeri phdrdHyLAppar at us
1 of the ftifs L O8N, 3 \gnatednd tis the papBosyskol sedAimashi ng
pi pe 38 P%Fguéﬁg\r;ﬁ?gh%ol%?% %ﬁqﬁshi n T wat eréi S gu pJai det olt he
filteri ngheorrkommm efsilie ywidarstany s Fgﬁ %P?*’%r@ﬁﬁ%ﬁge lfﬁeﬁ%g

upwar ?'_ t g@,?)aijaltﬁgr h_mg%_@ptg@é Q,_:Iétso?)ﬂéd:_e(ﬂ{bd%@ijﬂﬂ;j@ke&jﬁkl)dlﬁeahmehbféect o
speci fica t he_washi ng _pip S edded in yer r m ni mum
particl eaisagéf"tﬁf & HB%?TP‘PI'EWﬁg b%g?’f%ﬂgQa 7t tlllg ]?r? %gﬁgcg%?ggo t he

m ni num paibdddhentayern lthe Apwanrge typeb i loeringl appanatuerl hefehao are
fornmed in the washi ng. pi 3 ng .t Q- USRI . WAt iiS 1 pLesked into
the fil t?ﬁcr?&dha?@i??gf‘rplegg’ 38({1?16?0391%%F %gnl?]ol ﬁégE%gl%t i arlt% icTes,

‘const i t utdowpwehe brayde BFtabnendlads 2 WHEAS RivFes glé B¢ FPEHERe hol es

40. In “}[% %.%ﬁmgqit@%ati%e\@,ertrﬁ e Mad EnPbma e PLAYI Bledaynbehe wat er

Pipe 21 proessed gox?vlpn?v;g;[il 1:%? aogrgggtg%;lceia &nght'. | 't}?e[fen,g the member
which presses down the filtering material 3 is not limited to
the retainer plate 26 biased by the springs 25, and any member
can be used only if it is possible to prevent the filtering
material 3 from floating up against water pressure of supplied
to-be filtered water.
[0020] In the upward-type filtering apparatus 1 or the
upward-type filtering apparatus 1' of the embodiments, the
to-be filtered water to be supplied can also be deformed. That
is, bactericidal agent such as sodium hypochlorite may be mixed
into the to-be filtered water which is supplied to the
upward-type filtering apparatus 1 or chemical agent may not
be mixed into  the to-be filtered water. When sodium
hypochlorite is mixed into the to-be filtered water and the
to-be filtered water is supplied to the upward-type filtering
apparatus 1, since microbes do not breed in the filtering
material 3, there is an effect that the filtering material 3
is less prone to be clogged over the long term. When chemical-

agent is not mixed and to-be filtered water is supplied to the



rapparatus I c of the third enbodinent wll be described. Wen to-be filtered
water is to be filtered, as shown in Fig. 7(A), the supply pipe valve 17
and the water pipe valve 36 are opened. The drain pipe valve 18 is closed.
The punp 16 is operated. Then, to-belfiltered water is supplied fromthe
to-be filtered water supply pipe 14 to the pressure container 2 under water
pressure of 0.05 MPA or higher. The to-be filtered water flows upward
through the filtering material 3, and is filtered and the filtered water is
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r adi US generating apparatus 29 such that air bubbles exist 200/mL or
more. The to-be filtered water including minute air bubbles
is supplied to the upward-type filtering apparatus 1 through
the pump 16 and the to-be filtered water supply pipe 14. Since
the air bubbles are sufficiently minute, the air bubbles flow

| through the filtering material 3 together with the to-be
filtered water and the air bubbles do not hinder the filtering
operation. Since the to-be filteredwater includes sufficient

oxygen, biological films made of aerobic bact_:eria are thickly



-of 4 cm Area of cross section: radii 4 cmx 4 cmx 3.14 = 50.24 cn2 (2)

Mnimum particle layer 11: thickness of 10 mm- ceramc particles of
particle dianeters of 1 to 50 pm A product "ceram csand" produced by
Yugenkai sha Takeori Kougyousho was ud@d as the ceramic particles (3) Water
pressure of to-be filtered water: 0.1 MPa B. Experinent: Tap water was
poured into an experinental water tank,

formed in the filtering material 3. Therefore, organic matter
in the to-be filtered water is efficiently decomposed.
[0021] Next, an upward-type filtering apparatus in which
the filteringmaterial 3 can easily be washed will be described.
An example which will firstly be described is a filtering
apparatus in which two upward-type filtering apparatuses la
and 1b of the embodiment are combined, and is shown in Fig.
4., Here, "a" is added to symbols of members which belong to
the first upward-type filtering apbaratus la, and "b" is added
to symbols of members which belong to the second upward-type
filtering apparatus 2b. First and second to-be filtered water
supply pipes 1l4a and 14b supply to-be filtered water to the
first and second upward-type filtering apparatuses la and 1b, .
respectively. The first and second to-be filtered water
supply pipes 1l4a and 14b are branched off from the to-be
filtered water supply main pipe 31 which is one pipe, and the
pump 16 is provided in the to-be filtered water supply mai.n
pipe 31. First and second supply pipe valves 17a and 17b are |
provided in the first and second to-be filtered water supply
pipes 14a and 14b, respectively. First and second drain pipes
15a and 15b are connected to the first and second upward-type
filtering apparatuses la and 1b, respectively, and first and
second drain pipe valves 18a and 18b are provided in the first
and second drain pipes 15a and 15b, respectively, and the first
and second drain pipes 15a and 15b merge with a drainage main
pipe 32. First and second water pipes 21la and 21b are connected
to the first and second upward-type filtering apparatuses la
and 1b, respectively and are in communication with each other,
and are connected to a water main pipe 33. A water main pipe
‘valve 34 is provided in the water main pipe 33.
[0022] An operation of the filtering apparatus including
the combination of the two upward-type filtering apparatuses
1a and 1b will be described. First, to-be filtered water is
filtered in the following manner. That is, the first and
second supply pipe valves 17a and 17b and the water main pipe

valve 34 are opened, and the first and second drain pipe valves



24 a predeterm ned anobunt of pseudo particles of cryptosporidiumwere added
and they were stirred sufficiently. Then, the water in the water tank was
pressuri zed by the punp 16, the water was sent to the upward-type fllterlng
apparatus 1 under pressure and filteed. As the pseudo particles of.

cryptosporidium a product "cryptracer" (registered trademark) produced b
Ni hon Koken Kogyo Co., LTD. and Japan water research center was used. C. Y
Result: (1) Filtered water was checked, and the pseudo particles of
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the first and second to be filtered water supply pipes 14a and
14b to the first and second upward-type filtering apparatuses
1a and 1b. The to-be filtered water is upward filtered through
the filtering materials 3a and 3b and is sent outside from the
first and second water pipes 21a and 21b through the water main
pipe 33. | '
[0023] If predetermined filtering time is elapsed, one
of the first and second upward-type filtering apparatuses la
and 1b is back washed and the filtering materials 3a and 3b
are washed. When the second upward-type filtering apparatus
1b is to be washed, as shown in Fig. 5(B), the first supply
pipe valve 17a and the second drain pipe valve 18b are opened,
and the second supply pipe valve 17b, the first drain pipe valve
18a and the water main pipe valve 34 are closed. According
to this, to-be filtered water is supplied from the first to-be
filtered water supply pipe 1l4a to the first upward-type
filtering apparatus la and is filtered, and the filtered water
is sent from the first water pipe 2la to the second water pipe
21b. The sent filtered water is supplied to the second
upward-type filtering apparatus 1b, and flows through the
filtering material 3b downward. That is, the filtered water
back washes the filtering material 3b. Turbid materials which
are accumulated in the filtering material 3b flow downward
together with filtered water and are drained from the second
drain pipe 15b, and are drained to outside through the drainage
main pipe 32. On the other hand, when the firét'upward-type
filtering apparatus la is to be washed, as shown in Fig. 5(C),
the second supply pipe valve 17b and the first drain pipe valve
18a are opened, the first supply pipe valve 17a, the second
drain pipe valve 18b and the water main pipe valve 34 are closed.
According to this, to-be filtered water is supplied from the
second supply pipe valve 17b to the second upward-type
filtering apparatus 1b and is filtered, and the filtered water



‘Second Experinent [0028] A test was carried out under the same conditions as
those of the first experinent except that water pressure of to-be filtered
water was set to 0.05 MPa. C. Result: (A) The pseudo particles of
crypt ospori diumwere not found. (B) Blltering speed/h or day was as
follows: 168nmiday It could be confirnmed that in the upward-type filtering
apparatus 1 in which the mninmmparticle |ayer 11 was made of particles of
particle diameters of 1 to 50 tm to-be filtered water was reliably

filter edis %rle%tc rf¥g¥not§lggrslgéclﬁ% %ﬁ:errebhggl 51561{@\@.% first water pipe
21a. The filtering material 3a of the first upward-type
filtering apparatus la is back washed with the sent filtered
water, the washing water is drained from the first drain pipe
15a and is drained to outside through the drainage main pipe
32.
[0024] If the back washing operation is.completed, the
first and second supply pipe valves 1l7a and 17b and the water
main pipe valve 34 are opened, and the first and second drain
pipe valves 18a and 18b are closed. If the pump 16 is operated,
it is possible to filter water again. If the valves 17a, 17b,
18a are operated by a predetermined controller having a timer,
it is possible to automatically and periodically back wash.
If the first and second upward-type filtering apparatuses la
.and 1b are combined in this manner, not only it is possible
to wash easily but also there is no need to store washing
purified water. ' _ |
[0025] Next, as an example of an upward-type filtering
apparatus capable of easily washing the filtering material 3,
an upward-type filtering apparatus 1cC according to a third
embodiment capable of washing the filtering material 3 with
to-be filtered water will be described. The upward-type
filtering apparatus 1c of the third embodiment has a
configuration similar to the upward-type filtering apparatus
1 of the first embodiment. As shown in Fig. 6, members exerting
the same operation as those of the upward-type filtering
apparatus 1 of the first embodiment are designated with the
same symbols. A washing pipe 38 through which to-be filtered
washing water is supplied to the filterihg portion 9 of the
filtering'méterial 3 is embedded in the upward-type filtering
apparatus lc of the third embodiment. More specifically, the
washing pipe 38 is embedded in a layer under the minimum
particle layer 11 of the filtering portion 9 which is in
adjacent to the minimum particle layer 11. A large number of
small-diameter holes 40 are formed in the washing pipe 38, and

to-be filtered water is injected into the filtering material



‘Expl-anation of Symbols [0029] lupward-type filtering apparatus 2pressure
container 3filtering material 5barrel 6head 7bottom
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3 through the holes 40 but particles constituting the layer
37 can not enter the washing pipe 38 from the holes 40. In
the third embodiment, a water pipe valve 36 is provided in the
water pipe 21. ' '

[0026] An operation of the upwafd—type filtering
apparatus lc of the third embodiment will be described. When
to-be filtered water is to be filtered, as shown in Fig. 7(a),
the supply pipe valve 17 and the water pipe valve 36 are opened.
The drain pipe valve 18 is closed. The pump 16 is operated.
Then, to-be filtered water is supplied from the to-be filtered
water supply pipe 14 to the pressure COntainer 2 under water
préssure of 0.05 MPA or higher. The to-be filtered water flows
upward through the filtering material 3, and is filtered and
the filtered water is sent from the water pipe 21 to outside.
If turbid materials are accumulated in the filtering material
3, the filtering efficiency is deteriorated. The filtering
material-'3 is washed in the following manner. That is, the
pump 16 is stopped and the supply pipe valve 17 and the water
pipe valve 36 are closed as shown in Fig. 7 (B) . The drain pipe
valve 18 is opened. Next, to-be filtered water is supplied
from the washing pipe 38 under water pressure of 0.05 MPa or
higher for example. According to this, to-be filtered water
supplied from the washing pipe 38 flows through the filtering
portion 9 downward. At that time, turbid materials
accumulated in the filterir_lg portion 9 also flow downward
together with raw water. That is, the filtering portion 9 is
washed. Most of turbid materials are accumulated in the
minimum particle layer 11, the layer 37 under the minimum
particle layer 11 and in the vicinity thereof, but since the
washing to-be filtered water is injected to the layer 37, it
is possible to efficiently wash the filtering portion 9.
Further, since the water pipe valve 36 is closed, the washing
to-be filtered water does not flow to a location higher than
the filtering sand flowing-out preventing portion 10. That
is, washing drain after the washing operation flows only

downward. The washing drain is drained to outside through the



25 9filtering portion 10filtering sand flow ng-out preventing portion
1lm nimum particle layer 14to-be filtered water supply pipe 15drain pipe
16punp 17supply pipe valve 18drain pipe valve
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outlet pipe 15. If the washing operation is completed, the
filtering operation can be resumed. However, even if the
washing operation is repeated by this method, if minute turbid
materials are accumulated in the minimum particle layer 11,
the filtering efficiency is gradually deteriorated. 1In such
a case, the filtering material 3 is washed in the following
manner. A predetermined amount of filtered water which was
filtered by the upward-type filtering apparatus 1c¢ is stored
in an external tank or the like. The pump 16 is stopped and
the supply pipe valve 17 is closed as shown in Fig. 7(C). The
water pipe valve 36 and the drain pipe valve 18 are opened.
The stored filtered water is supplied from the water pipe 21
into the pressure container 2 under predetermined water
pressure. According to this, the filtered water flows through
the filtering material 3 downward and at that time, turbid
materials in the filtering material 3 are also washed away
‘downward. That is, the filtering material 3 can be washed.
Washing drain after the wash is drained to outside through the
outlet pipe 15.

First Experiment

[0027] In the upward-type filtering apparatus 1 in which
the minimum particle layer 11 is made of particles having
particle diameters of 1 to 50 um, to make sure that to-be
filtered water is reliably filtered and cryptosporidium is
reliably removed, the following experiments were carried out.
A. Conditions:

(1) Shape of the pressure container 2: circular having radius
of 4 cm _

Area of cross section: radii 4 cm x 4 cm x 3.14 = 50.24 cm?
(2) Minimum particle layer 11: thickness of 10 mm: ceramic
particles of particle diameters of 1 to 50 pm

A product "ceramicsand" produced by Yugenkaisha Takeori
Kougyousho was used as the ceramic particles

(3) Water pressure of to-be filtered water: 0.1 MPa

B. Experiment: |

Tap water was poured into an experimental water tank,



‘2lwater pipe 26retainer plate 28m nute air bubbles generatin '

air bubbl es generating apparatus 38washing pipe 269CLAINB ?C;:Pﬁli?nkEUte
upward-type filtering apparatus conprising a pressure container and
filtering material which is placed i B the pressure container and which is
made of gravels, filtering sands and particles, in which to-be filtered
water is supplied froma |ower portion of the pressure container and is
filtered upward, filtered water is obtained froman upper portion of the

pressur ea. Cp?:rétdaeltré%rm’in\g%egt?lgtr{nt of pseudo particles of cryptosporidium
were added and they were stirred sufficiently. Then, the water
in the water tank was pressurized by the pump 16, the water
was sent to the upWard-type filtering apparatus 1 under
pressure and filtered. As the pseudo particles of
cryptosporidium, a product "cryptracer" (registered
trademark) produced by Nihon Koken Kogyo Co., LTD. and Japan
water research center was used.
C. Result: _
(1) Filtered water was checked, and the pseudo particles of
cryptosporidium were not found. It could be confirmed that
the cryptosporidium could completely be removed.
(2) At that time, water of 7,573 cm® was filtered for 6 minutes.
The filtering speed was 7,573 cm®/50.24 cm?/6 minutes = 25
cm/minute. Therefore, the filtering speed is 25 cm/minute =
15 m/h = 360m/day.
Second Experiment
[0028] A test was carried out under the same conditions
as those of the first experiment except that water pressure
of to-be filtered water was set to 0.05 MPa.
C. Result: |
(A) The pseudo particles of cryptosporidium were not found.
(B) Filtering speed/h or day was as follows: 168m/day

Tt could be confirmed that in the upward-type filtering

apparatus 1 in which the minimum particle layer 11 was made
of particles of particle diameters of 1 to 50 um, to-be filtered
water was reliably filtered, and cryptosporidium was reliably

removed.

Explanation of Symbols

[0029]

1 upward-type filtering apparatus
2 pressure container

3 filtering material

5 barrel

6 head

7 bottdm



the filtering material conprises a filtering portion including a plurality
of layers which are | am nated on one anot her such that particle dianeters
thereof are gradually reduced froma |ower portion toward an upper portion
of the filtering portion, and a filte&bing sand fl ow ng-out preventing
portion including a plurality of layers which are |located on the filtering
portion and which are | am nated on one another such that particle dianmeters
thereof are gradually increased froma | ower portion toward an upper
portion of the filterjng sand fl ow ng-out preventing portion, the filtering
material 9i s charged $3tTHRI presst?® contai ner such that the filtering
materi al 1peaches a ceilteging $dmed pf bswing-cont pkagentang portiont he t o- be
filtered ter is supplied i p re contai ner under water pressure
of 0.05 a or highéﬁgnTTT%jﬁ%giigmeu%ﬁgég-tyge filtering apparatus
conprisi hg a pressureochoat i heere@dvater eFVRPLHaPEPPal which is placed in
the pressure contai ich is made of gravels, filtering sands and
particlezg in mhichn%%?ﬁgd?¥P%ered water is supplied froma |ower portion
of the pRéssure contR#ARr and is filtered upward, filtered water is

obt ai nedifrom an uppefippdyt bopeotalirie pressure container, wherein

the filtering material_ conprises filtering portion including a plurality
of layer<8ahich are 55%%ﬂ2£éaeoﬁa§%% anot her such that particle dianeters

t her eof ane gradual | yatedupgédefrom a | ower portion toward an upper portion
of the filtering poriipn, d Ll tering sand fl ow ng-out preventing
portion ?ﬁcluding a %.ggé ??ypg?£%a ers which are located on the filtering
portion &8d whi ch ar®inahenatsdbehRbsRE. IRBEKBLINI7E&RKN that particle

di anet er s, ot her eof arg;gnaduakkybiiBpleasgentiramiag ewparpetisi on toward an
upper portion of the filtering sand fl ow ng-out preventing portion,

the to-bé8iltered wWiRERIPE EgBﬁlied into the pressure container under

wat er pressure of 0.05 MPa or higher, and the filtering material is
forcibly pressed down by a retainer menber or a weight from above so as to
suppress a case where the filtering material floats up by water pressure.
[daim 31 The upward-type filtering apparatus according to claim1l or 2,
wherein a mninmum particle layer of the filtering portion conprises a |ayer
of filtering sands having particle dianmeter of 0.1 to 0.5 mm [Caim4] The
upward-type filtering apparatus according to claiml or 2, wherein a

m ni mum particle layer of the filtering portion conprises a | ayer of
filtering sands having particle



‘diameters of 1 to 50 [tm [COaim51 The upward-type filtering apparatus
according to any one of clains 1 to 4, wherein air bubbles of dianeters of
80 p.mor less are mxed into the to-be filtered water, and they are :
supplied to the pressure container. 2pCl ai m 61 The upmard type filtering
apparatus according to any one of clains 1 to 5 wherein a |ower portion of
the pressure container is provided with a to-be filtered water supply pipe
having a supply pipe valve and with a drain pi pe having a drain pipe valve,
~an upper portion of the pressure cepb r is provided with a water pipe

- having a water pipe valve, a large nu er of holes are fornmed |n a washing
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val ve i stbegeaBsurrl contedngs ARt e WS Bade O EBBT’F—ZE f#%ﬁ?ﬁ‘en?o be

filteredg %&grarﬂlpﬁlﬂtlwl@% {hlviered teaber £ Wbt ehedam tfat b.ersmippylecﬂle
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plpﬁ vaIupwaﬁdoﬁem$dfraddwater01beObta@eﬁédfrQB At ePPes BAppLPRd°from t he

washi ng e e fi te l,-oss, washed with the to-be filtered
ghg Brﬁgs re Eﬁﬁkgq8g§ Mh% 3}

wat er e fiTtered water ained fromthe drain e. [aim
71 A fllterlngthppénétaglnﬁ Wﬁﬁ@ﬁlﬁh%ﬂomﬁﬁf%ﬁﬁxﬁuﬁ%&ﬁ@ﬁ%P$yﬁgrg?PPers each
conpri si gglct]_galﬂ ey Q;‘J_%QJt'}) Tcﬁf G ARPAiRL ¢ty RSOl dhngatedaoy one of

clains 1 to mbi_ned,
another such that partl e_Le diameters thereof are gradually
reduced from a lower portion toward an upper portion of the
filtering portion, and a filtering sand flowing-out preventing
portion including a plurality of layers which are located on
the filtering portion and which are laminated on one another
such that particle diameters thereof are gradually increased
from a lower portion toward an upper portion of the filtering
sand flowing-out preventing portion, the filtering material
is charged into the pressure container such that the filtering
material reaches a ceiling of the pressure container, and
the to-be filtered water is supplied into the pressure
container under water pressure of 0.05 MPa or higher.
[Claim 2] An upward-type filtering apparatus comprising a
pressure container and filtering material which is placed in
the pressure container and which is made of gravels, filtering
sands and particles, in which to-be filtered water is supplied
from a lower portion of the pressure container and is filtered
upward, filtered water is obtained from an uppér portion of
the pressure container, wherein
the filtering material comprises a filtering portion
including a plurality of layers which are laminated on one
another such that particle diameters thereof are gradually
reduced from a lower portion toward an upper portion of the
filtering portion, and a filtering sand flowing-out preventing
portion including a plurality of layers which are located on

the filtering portion and which are laminated on one another



if filtered water is supplied from upper portions of the first and second
upward-type filters, the filtering materials are back washed and washi ng
water is drained fromlower portions of the first and second upward-type
filters, a | ower portion of Lhe first upward-type filter is
provided with a first to-be filtered water supply pipe having a first
supply pipe valve and with-a first drain pipe having a first drain pipe
¥?Lg$ mg? upper portion of tre first upward-type filter is provided with a
er pipe, ower or ion _aof _the secon fil
i s provigteeh et PatdsiE fidaB‘&tﬁ E%‘gﬁeﬁgt e spp uafl%p\%w ng (g secgﬁgl
SUFD' y pfﬁ&n\@ll\tﬁre&ngowthfbnaﬁeeandchxdnzpperpppe‘them nf§ theetoktewkd n pi pe
val ve, p ortion_of the d-type filter is provided with a
second VERR gf-ﬁﬁlng out pFSV%e gtg g\ﬂ%{eryr)s suppl i ed fPomthe first
and second t o-tiee ftid e el Metmsd smﬂﬂry igi pél?P&hGérl Pe?h%rlé’é%%ﬁ‘ér%f 0. 05

g/zghogt Ecégggélaggeuflﬁég wQEQrSEEQQ%u%t S BI.R&S MPEE or HGRIRAEH)I Gaid on with

connected to th]éeffié‘éeaggég@éégglﬁgrélg |§| é’sﬁ"?Ly @ensspe&edg"%ve '3
retainer member or a weight from above so as to suppress a case
where the filtering material floats up by water pressure.
[Claim 3] The upward-type filtering apparatus according to
claim 1 or 2, wherein a minimum particle layer of the filtering
portion comprises a layer of filtering sands having particle
diameter of 0.1 to 0.5 mm. ,

[Claim 4] The upward-type filtering apparatus according to
claim 1 or 2, wherein a minimum particle layer of the filtering
portion comprises a layer of filtering sands having particle
diameters of.1 to 50 pm. :
[Claim 5] The upward-type filtering apparatus according to
any one of claims 1 to 4, wherein air bubbles of diameters of
80 um or less are mixed into the to-be filtered water, and they
are supplied to the pressure container.
[Claim 6] The upward-type filtering apparatus according to
any one of claims 1 to 5, wherein a lower portion of the pressure
container is provided with a to-be filtered water supply pipe
having a supply pipe valve and with a drain pipe having a drain
pipe valve, an upper portion of the pressure container is
provided with a water pipe having a water pipe valve, a large
number of holes are formed in a washing pipe, the washing pipe
is embedded in a layer which is adjacent to a lower side of
the minimum particle '1ayer of the filtering portion,

if the supply pipe valve and the water pipe valve are
opened and the drain pipe valve is closed, and if to-be filtered
water is supplied from the to-be filtered water supply pipe,
filtered water which was filtered by the filtering material
is supplied from the water pipe into outside, and

if the supply pipe valve and the water pipe valve are

closed and the drain pipe valve is opened, and if to-be filtered
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water is supplied from the washing pipe, the filtering material
is washed with the to-be filtered water and the to-be filteréd
water is drained from the drain pipe.

[Claim 7] A filtering apparatué in which first and second
upward-type filters each comprising the upward-type filtering
apparatus according to any one of claims 1 to 5 are combined,
‘wherein

if filtered water is supplied from upper portions of the
first and second upward-type filters, the filtering materials
are back washed and washing water is drained from lower portions
of the first and second upward-type filters,

a lower portion of the first upward-type filter is
provided with a first to-be filtered water supply pipe having
a first supply pipe valve and with a first drain pipe having
a first drain pipe valve, an upper portion of the first
upward-type filter is provided with a first water pipe,

a lower portion of the second upward-type filter is
provided with a second to-be filtered water supply pipe having
a second supply pipe valve and with a second drain pipe having
a second drain pipe valve, an upper portion of the second
upward-type filter is provided with a second water pipe,

to-be filtered water is supplied from the first and
second to-be filtered water supply pipes under water pressure
of 0.05 MPa oxr higher) the first and second water pipes are
in communication with each other, and a water main pipe having
a water main pipe valve is connected to the first and second
water pipes. '



