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DESCRI PTI ON SEPARATOR AND SEPARATI ON METHOD Techni cal
Field [0001] The present invention relates to a device

and separation nmethod 5 for separating solids
N

contai ned in drainage water flow ng through s
pipes or in liquid circulating through an in-p

I

*

wast ewat er treatment facility or the |ike—BackgrobHe™

Art [0002] O drai nageped rai nwat er fl ow ng
into a sewerage 10 system : al g m&gn urban area, part

| SEPARATOR ANDBEPARAEIONMETHOParth - by

facilities for storing or infiltrating rai nwater,

ViédlenichPFigdt is discharged to rivers. Solids such
as sedinent, a variety of garbage, papers, and fallen

| 0093 Bhe piesendl ihVehiti6n ralat¥@ieh dhvatdagd JeE%%c% hibthod

the séwerage system after dropping onto the

sforf separatidgf soUdngcdhtadied ey @rainages wdtae ef %ﬂ’%i
t hose sol i dg are di scharged to the ievers, et;l?wey _?hrrough

cseveeragetpipes ortianiiqaid eirculdtirigdh evrouleban Hhoplafie wastewater
rainwater storing-infiltrating facilities, it will

heeatmeenicfaedtgior the likeequent |y per f or m mai nt enance of
the facilities; therefore, they will cause
dBaekgrounrdertn terns of cost. Furthernore, rainwater
is temporarily 20 stored underground w t hout renoval
of0062]i @€ dminageaivater snchtas agawatenlowirtghéntol &esdvagrage
fl ood counterneasures against torrential rain, and the
s3ysitem laid iwan erbare etsa, partis sporedeith opdischarpgds inte the earth
weat her_ to be discharged to a river; on that
dey: atacalities dRev storing o dnfilfzating raiswaterj mehilanthislest is
discharged to the river, so as to cause the river
ehargsdcinriversiat Sehidsnsuchnas rsediment,pa| varigtynof garbage,
probl em Az_ means to avoid the water contam nation
aPRPE R ARG Aalien lesyies are snixed netherraiwatsr dreinage flowing in

the sewerage system after dropping onto the ground surface and flowing
on the ground surface, and if those solids are discharged to the rivers,
they will cause water contamination; if they flow into the rainwater
storing-infiltrating facilities, it will become necessary to frequently
perform maintenance of the facilities; therefore, they will cause
disadvantage in terms of cost. Furthermore, rainwater is temporarily
stored underground without removal of solids in a rainwater storage
tank or the like for flood countermeasures against torrential rain, and the
stored rainwater needs to be pumped up during fine weather to be
discharged to a river; on that occasion, however, the solids are also
simultaneously discharged to the river, so as to cause the river water
contamination and environment pollution problem. As means to avoid

the water contamination and environment pollution, a separator of

_ RN
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*@0002* _ drai nage water to separate the solids is
provided in part of the sewerage system [0003] It is
common practice to use a screen or a filter as a
device for separating and renoving the solids in

drai nage water, but they are likely 5 to be cl ogged

b ' i nt b th f. A
Sreifas St el R UL BaFaVifeH S anrt of s duerage
g ale a hori zontal swirling flow (swrl) by energy
o%%e‘drai nage water influent 1into a separation

P03 e Rl BacfieE D SU°D PR P Kl b £devieR for
R 308 e Vinphg spitdh HErsfrage Vel Rl ey’ arB licely
o BY eaogPel 1% SORAR°RTcRRY alfiefhiebefEoroBh ARG A

didItition! tof fHist ?ﬁoﬁ%ﬁ?rﬁt Qr lsogaraﬁgf ;@6 ife ;gPi generate a

separation and Capture of f tin n

shéfizohit@] B@iﬂtﬁ{%’g%gv &sl@irpioc%gghe%ebf ﬁlé’&fh%ag%%er influent

Patent Litera esc a separat or as

cRbi ) sépaaatieh thhR, WtHddtngse bpyo%ieg@ﬁ 29 eNEdAe ,ﬁ%ﬂd to

the screen separation nethod. The separation tan

Peseiratel the esodideriey thd swirtin! flow, @.ﬁdathefl&id\@ﬂ%ép?rat%x% of this

cylindrical screen is disposed in the | ower pa

ttypes &pafiort ¢xamphs) kiradé hagné IFleedSép Rivaliabld $6m UFT Inc.,
section, drainage water 20 is supplied in a tangent

dGeentangn fllowevby whiks tiberdepatatohepegiig aé4s9n mdidtdhance
to generate a swirling flowin the tank, solids are

skecausead tnyusdef tise fitien odissppesp it isrdithieult fvethedseparator to
and only the drainage water is nade to pass to the

operforta securdseparation. arjdOfireef diutatingt andfineesolids of size
Japanese Patent Application Laid-open No. 25 8-141326
to be removed.

[0004] On the other hand, Patent Literature 1 describes a separator as a
combination of the swirling flow generating method and the screen
~separation method. The separation tank in Patent Literature 1 is
configured as follows: a cylindrical screen is disposed in the lower part
of the separation tank with a circular plane cross section, drainage water
is supplied in a tangent direction from the upper part of the separation
tank to generate a swirling flow in the tank, solids are separated by the
screen disposed in the lower part, and only the drainage water is made
to pass to the outside of the screen. |
[0005] Patent Literature 1: Japanese Patent Appliéation Laid-open No.
8-141326

Summary of Invention
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Sunmary of Invention 2 Problemto be Sol ved by the

I nvention [0006] In the case of the conventiona
separator as the conbination of the swirling flow
generating nethod and the screen separation nethod,
however, a drainage supply pipe needs to be connected
in the tangent 5 direction to the circul ar periphera

Btabldin e SERAEHY e UM 0, Connecti on ot an

RO AROkShe O HRERRVERUGHAN sirrn b, fiibbmdipation of

PSS PRSP e85 SRR 30 oS0 P, s
e it Sl sl UL BBl e tangen
REEBSGSH 5418 St BPHEFISIAATY B SRS 0 nd i
368 sasssi] GMpfoM U o 108 TPMrfccton at an

| Asuahieednile tiRethd qeribiiraP WhRe | dduséh ashé -ylindrical

drai nage water line 15 provided al ong a passage i

PdcBén O complét kPstrubRn€ ahd posed S ]Ibﬁj‘tﬁ&h SR} eds8 inldifit.

instal lation space along the pipe Tine direction, but

| [:?00$7]0$itn©e theeforegsing beparaber hastthb! tiichilreSRAgRnkfate the
the transverse direction perpendicular thereto s

| hovizental Fowirlihgs flovas dan, reijogreal ar ¢amet igitglation area in a
conventional separator has great restrictions on
steamsverse directibr penpéradicalarao ppipeediré@id00B] general, when

. Therefore, the present invention has been acconplished

i theoseparator is dinstallede iprthiel eniddie us the tdwempeesystem, a
and the problens about the installation space and

pdyaénagemeater ineialonge stweets rori thealike,commdtonr the s%miator is
it is an object of the present invention to provide a
ningtallede pa rtheomiddled of ep pripei line merchods a5 dzaimapat ivater line
thereto. 25 Means for Solving the Problem
provided along a passage in a plant or the like, there is a sufficient room
for the installation space along the pipe line direction, but it is often the
case that the installation space in the transverse direction perpendicular
thereto is limited. For this reason, the aforementioned conventional
separator has great restrictions on selection of the installation place.
[0008] Therefore, the present invention has been accomplished in order
to solve the problem in use of the screen and the problems about the
installation space and pipe connection in the conventional separators,
and it is an object of the present invention to provide a novel separator
and separation method as a solution thereto.
Means for Solving the Problem

[0009] A first separator according to the present invention to
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[0009] A first separator according to the present
invention to 3 acconplish the above object is a
device for separating solids contained in influent
l'iquid, and the separator conprises a separation tank;
a partition plate partitioning an inside space of the
separation tank into an inflow chanber and an outfl ow

"RRTREDlsH (8 RBFTle Boit R evidkoral Shbtating AaligS ‘Sntdined
ﬁﬁ’eﬁﬁﬁkgﬁﬁqi%% sl T Bt diEr &ﬂ“&%}?ﬂév%ﬁc%aﬁéf%m 2

Bitist ot A B i a8 Hohed, PP s sinafion Yepk nto an
]{Ii]mng ag%?lﬂ f! it aR"BuGRE Rahters o SEfkdr? plOFRREG: the

[ttt B0 HAGROISBIBANRIC e i LS Phamogrs gnd
adﬁhﬁa%ec bafEt T8 b@Na0th& cﬁﬁﬂw Q“H be%h Whie¥in We inflow

I'I'ptital shape having a |'ongi t udi akis an

tél@e[iﬁlé@f 3¢ lp%i/ﬁled%v fh ar%tﬁﬁén&&i't aﬂ‘or% gﬁg? %Bﬁ | swirling

rectangul ar on the |qU| I'nlet side an Cl rcu ar

ofloWén ¢he GRMEE cPdiRir E%' dx%vei“ﬁﬁg Q’l'ﬁ@ Pﬂﬁléi‘ﬁ”l‘i%ﬁl‘dof’r m the

plate is disposed so as to be para to or |ase

f igoidainlen ginduiheadindtheaktédn is d sea rhléﬁ% d $iddifdce of the
inl'et at the inflow chamber is fo

Imgﬂmgdﬂowltha@cfonged_ wherei n the d| scharge outl et at
the outflow chamber is fornmed at the other

| i (Judi seddondnsepa?tol A9 khe fArst Reparasepwiairein tte séfaration
second separator wherein the screen conprises two
standeiss famedvndtiearplahe crossasstion ofps evctdaguke e or an
they are parallel to each other or so that a distance
belf iptinal tshape devirg se dongittdindl sbdnemd o crathersd asigl or a
inlet. [0012] A fourth separator is any one of the

f fectangwlar-einculare shape orectarifulaheowi thet Hagudr éslet i side and
conposed of a vved%e Wi re screen in which a

circular on the discharge outlet side, wherein the partition plate is

disposed so as to be parallel to or biased from a longitudinal direction,
wherein the liquid inlet at the inflow chamber is formed at one
longitudinal end, and wherein the discharge outlet at the outflow
chamber is formed at the other longitudinal end. |

[0011] A third separator is the second separator wherein the screen
comprises two screens and wherein the screens are provided so that they
are parallel to each other or so that a distance between them decreases
with distance from the liquid inlet.

[0012] A fourth separator is any one of the first to third separators
wherein the screen is composed of a wedge wire screen in which a

plurality of wedge wires with a wedge-shaped cross section are arranged
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plurality of wedge wires with a wedge-shaped cross
section are arranged 4 in a vertical direction and
wherein a part of an inner surface of the inflow
chanber is conposed of heads of the respective wedge
wires. [0013] Afifth separator is the fourth
separator wherein axis |lines extending fromthe heads

RSB PR SR A S S e
R e T
SR P T S i v
SR i e 6 1 SR i e B
AT, nd AP T TERRER S e B
kWi i ; fs ber. .
BRSO RS LG O o

AP LRt oSS e LB A0 gk AR e

at” an upper portion o

thertipdl 9% iMHd fibSy, Provi ded at a portion where the
swrling flow ascends froma |ower portion in the

| [0 10y AhariRT segaifrdist ARyl bABI §f it%l%eﬁrs@gg Bhag! §é15nhdﬁtors

gap i s provi ded between an”end of e gul unit

awbef¢iphe salidvaisthaigenbiitdt 1sherovitied i dt% Hoptenm Sreihds;
20 [0017] A ninth ?ergparator igrany one of the first Itnglow
etldrhbegeparators wherein an overfl ow section to

establ i sh communi cati on _betvveen_ the inflow chanber
aj00 I3 eAossvienthy separdter is anyr onedefitled fhst WOREKth separators

portion of the partition plate and wherein the
dwhebeingedrain loettlet $s provided ad awdttora ofahe duaflpneviedthber.

oil or floating solids fromflow ng 25 thereinto.

[0016] An eighth separator is any one of the first to fifth separators
wherein the liquid inlet is formed at an upper portion of the inflow
chamber, wherein the guide unit is provided at a portion where the
swirling flow ascends from a lower portion in the inflow chamber
toward the liquid inlet, and wherein a gap is provided between an end -of
the guide unit and a peripheral wall on which the swirling flow ascends.
[0017] A ninth separator is any one of the first to eighth separators
wherein an overflow section to establish communication between the
inflow chamber and the outflow chamber is provided at an upper
portion of the partition plate and wherein the discharge outlet is
provided with a weir to prevent oil or floating solids from flowing

thereinto.

[0018] A tenth separator according to the present invention is a device
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[0018] A tenth separator according to the present
invention is a device 5 for separating solids
contained in influent Iiquid, and the separator
conprises a separation tank; a partition plate
partitioning an inside space of the separation tank
into an inflow chanber and an outflow chanber; a

o SRR 1%, SoRFaRBA I, BBk isid, Bl B Fepegator
FARHRASSE Y sEphh KARER,PAERLAE o sAPROARE Gl insie
kL0 BB P SRR WL BRI 8 oo
SNBSS #) Sclefn icided ' M PERSGH Pier d ¥ Rling, body
SR8 o0 ok kbl T OB L 5 lover
ﬁ??{‘amlfé?ﬁ *aégddgéx}igggmﬁ Fbirhed Gt fth@mvﬁd%r%?%gw aldifpply

edge thereof exte

| g tfolRed! diethdl ket clfariiBely arftNd JRERAICR SufEPRTHA At the

section for solids influent through e openi ng par

i utfowRthadibédrh evisren dhé Taidh haniterl Q,O%&]Vi_&eﬂ IWith a guide

separation net hod accor di ng to the present invention

i ¥nid to gehbede horertieglgwirling Bow igsthedivist chagbep b?'_ reversing
influent liquid, and the Separation nmethod conpfi ses:

ban ivefuentodirectiapef i infhemtrligiidofrom SRPAIFSLY Part, Akerein
a partition plate partitioning an inside space of 'the
sthgasatenrist disposed aleng ianfidewfadeaobehe andtiaal swiflimgpyflow
chanmber, a 20 screen provided at the partition plate,
afdrimpd 1h thel ftstfohambkeraand hdower|edge thieeedfoextends atleast to
di sch.ar_é;_e outlet formed at the outflow chamber,
fiendivagding bedy, and vehéreln agdépasition sebtonnfor sslids influent
chanber by reversing the liquid influent fromthe '
| thgaugh ithe epenimgipart ps fermiedyat the stcomd chmmben een

di sposed along a side face of the swirling flow thus

f . AXarst sepaatiansmethndl segending to the presgnt snvémtion is a
first ge aration method . L.

method for separating solids contained in influent liquid, and the

separation method comprises: by means of a separator comprising a

separation tank, a partition plate partitioning an inside space of the

~ separation tank into an inflow chamber and an outflow chamber, a

screen provided at the partition plate, a liquid inlet formed at the inflow
chamber, and a discharge outlet formed at the outflow chamber, forming
a vertical swirling flow in the inflow chamber by reversing the liquid
influent from the liquid inlet; and separating solids by the screen
disposed along a side face of the swirling flow thus formed.

[0020] A second separation method is the first separation method

wherein the screen is composed of a wedge wire screen in which a
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wherein the screen is conposed of a wedge wire screen
in which a 6 plurality of wedge wires with a

wedge- shaped cross section are arranged in a vertical
direction, wherein a part of an inner surface of the

i nflow chanber is conposed of heads of the respective
wedge wires, and wherein axis lines extending from

REr aR RIS R S WRREH Rl St v appomged
ARV yeBlod o BT i &aR o Tincr Bl Fao B8 theinflow
SBleRter, ISoRRRN, PYHORR, R I Elef e Ve ifey and
TheIn PSR IR A A% BRI OL R desbrn wedee

ks tORatd di@ul h@yiRredf abd ?fY%l\il?ﬁq Y&V@Qr(f Q‘?io%ﬁfrﬁeeam side

unit for formng the vertica Ing flowin

igfftheWoemedbeitioa dwei¥Rhgif@wt he influent Tiquid from
the liquid inlet (e.g., sewage water flow ng through a

5024 1veA athérDiseparaticic iasthodvd [ b |
é[he |IY\E%, effl ugnt froma breaeet}l)?f g?@%%?ﬁ%ﬂ%dn%hod
omhendin G avdragdpattitler diathéter ofaheisodidsab BS separ@bd%s in
[iquid') and in that the screen is disposed along the
ghdeahge ef A0 puheosinrhi ng fl ow forned. By adopting the
systemof formng the vertical swirling flowin this
effeets, oftthe Invemtéon i s arranged 20 al ong the side face

of the swirling flow generated in the verti cal

di002e] i Bine dirst s¢paretar ef the prekentsinviengienhsyr chaddetdriveed in
flowing liquid, flow approximtely in parallel along
tthet the xfhowohasehpreistprpvided witl theguidotnitsoatfoaning the
to the screen, they will be readily swept off by the
svarticeh gwirlingnfloso 1aghaonflow cheseber bygiewersing thbenfluent
area of the screen needs to be 25 increased in order
tlequighdrare thes liguad edendepy fsemagec avaser Shpmaing i thnough a

sewerage pipe, discharge water from a paper mill or the like, effluent
from a brewery or the like, and so on, which will be referred to
hereinafter as "flowing liquid") and in that the screen is disposed along
the side face of the swirling flow formed. By adopting the system of
forming the vertical swirling flow in this manner, the screen is arranged
along the side face of the swirling flow generated in the vertical
direction and therefore the solids, together with the flowing liquid, flow
approximately in parallel along the screen; consequently, even if the
solids attach to the screen, they will be readily swept off by the swirling
flow, so as not to cause clogging. If the area of the screen needs to be
increased in order to enhance its processing performance of separation,

the length of the screen can be increased in the pipe direction and thus
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the length of the screen can be increased in the pipe
direction and thus 7 there is no need for a large
installation area in the transverse direction

per pendi cul ar to the pipe direction. [0023]
Furthernore, a line such as a pipe to be connected to
the liquid inlet can be connected in a nornal

SHEFE LA 9B DR LR 1S Mud o o UGS e ivection

SPOHED IR BIFORIHEH o1 7 i Be comecty on

TR K TpE RSP AR POl 6 S v
LR BOTATES A0 M, SRR G e
S  f $5. bl 10 861 3045 a1 Volncton
PURRhRe Sy T (URERELON SUChohs iR, SORREElt 34 design

bﬂhggggféﬂ(pfesqﬁ%tﬂool@gkgg@[i nal direction, wherein the
liquid inlet at the inffow chanber is 15 forned at one

lt ﬁ)gm'ﬂ uThealecend . sepatatéheizfi Bet E@nﬁ%’ééfégfti heahRUfit®R! séfarator

outfl ow chanbér is forned at t her

| whetdindhe %b{)mﬁon'rtb.hk is fortheduyRhithe pdefdticss@@8Mon of the
increase in the processing performance of separation

beectargnidas shape émthe eligticabthdphehae i lanbReda i
di rezct:t%gl on. [%3025] Thg@ltlhiard s%%ar a{r%?mgannge didlxis and

cthef irgnsatsaaxid) orsheordtagndaatiotulke shapeaicotampaiat bA the
separation tank is formed wth the plane cross section

ofiquitk inlet sategahd rcishdge oar thehdisehbrgy bodet sikpewherein the
having the longitudinal axis and transverse axis, the

spamidron: phatesissprfvided socaseosbanphrbel tooor diasednfrom the
are proyvided so that they are parallel to each other
olongitudinal directiafi, swharsn hevigridtindet atethecimsy whiamber is
distance fromthe liquid inlet. 25 This configuration
pErmed at pee Jongitudinad epds fandnwhereinfthe afischargeroutiet at the
outflow chamber is formed at the other longitudinal end. This
configuration permits easy increase in the processing performance of
separation by increase in the length of the screen in the pipe direction.
[0025] The third separator can be configured as the second separator
wherein when the separation tank is formed with the plane cross section
of the rectangular shape or the elliptical shape having the longitudinal
axis and transverse axis, the screen consists of two screens and the two
screens are provided so that they are parallel to each other or so that the
distance between them decreases with distance from the liquid inlet.
This configuration permits the processing performance of separation to

be nearly doubled, when compared with the single screen case, without
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be nearly doubl ed, when conpared with the single
screen case, wWithout 8 increase in the size of the
separation tank, and arranges the flow center of the
flowwng liquid in the central part in the |ongitudinal
direction to allow the vertical swirling flowto nore
readily separate the solids, wthout deviation of the

A AR 0 e
o PR Bl GO ECR
ARG e el 5‘3}4‘?"&3?‘ AR T CtS'Fﬁgf@a%ﬁEgewAlds,
U R ey
T R4 AL b
Sﬁrﬁ’ﬁ) g%ratgrsc%fekéiﬁrﬁﬁ S eE?al%%e@ Ese éf@%%% Wirt "Rreen in

er 1s COfT'pOSG

screen ang so t a%%ggarc\?g?/gs ape OFH%E %f%ggge%ﬂggf sgctlon

SireARf8Agé® ihoh® deltRial ZRRMomS Wd b g Eb&gsdse 4 Bt of the
fl ow ng I|qU| d supplied fromthe supp y p

finRr sqirfate ft e infowo chfbereds Qhé\" h&adC 'b?etﬁeafé’spectlve
readily peeled off by the swirling flow Fo [

reedes wirée wedge wire screen can be operated in a

cl oggi ng-resistant state. 20 [0028] The fifth

SHI0RAt The @8 dfethio Wddgerwiteaerédie aflowd SFRepRT s’%{p@fatlon of

usi ng the foregoing wedge wire screen, in which

afihe sblideasfwelin t Béncahedsepatatohés c6afigatdd/so ﬂﬂigﬁe surface
wires toward the distal ends thereof can be inclined

t ofithredintfloow dhansherdawosipisedfioft the Hewdzask ﬂl@fﬂesp@dtlve wedge
swirling flowand in which the axis lines fromthe

hedrks adnstitetingtheovédge waxkgsci2bn windeso thaethe drbgy shape of
di stal ends can be inclined in the opposite directions
tthe heads is arranged to form a horizontal swirling flow in the flowing

liquid supplied from the supply part, even fine solids attaching to the
wedge wire screen are readily peeled off by the swirling flow. For this
reason, the wedge wire screen can be operated in a clogging-resistant
state.

[0028] The fifth separator can be configured as the fourth separator
using the foregoing wedge wire screen, in which the axis lines from the
heads of the respective wedge wires toward the distal ends thereof can
be inclined toward the downstream side of the formed vertical swirling
flow and in which the axis lines from the heads of the respective wedge
wires toward the distal ends can be inclined in the opposite directions to

each other according to the upper flow and the lower flow of the vertical
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each other according to the upper flow and the | ower
flow of the vertical 9 swirling flow This
configuration maxi m zes the Coanda effect and allows
high I'iquid passage efficiency to be maintai ned, even
in the screen part disposed along any side face of
the vertical swirling flow [0029] Furthernore, since

BRSPS SR ARSRGB rDhehed SEOPSMY i pme
MR AT, Padihed listRy ok i WiaipPprl Sren . the
SHAC PRy LD RIS 05004 T BE S BBy R

Gopn)saanid, Shkel e KB ot ial MRAOYr e
Segpang st i /AR i RO LIS R e

RRVHstEEarh AdiHe oFfthe Brmea  8eHinth A6, he erxﬁg‘?ﬁ the ﬁega?is on

porosity of the screen becones very ’“snal ecause

r | skl : 9 def
nc apasin A8 ing iR AONCMIGRL: TR leof

S“to several ten

TheloWeiRhsbert fforartBan the 0bnd & StHeL BBadR P thk @Bwnstream
smal | because of the high |iquid passage efficiency,

Wide.h Fon thidireysor, uhkhawirtionpflonw fdothlé9rvith thBeprojecting
device. [0030] The sixth separator can be confi gureéd
andanwienebyfthe owings liquid ibi éfficiaebapailiedsinbeslis by the
the solid discharge outlet is provided at the bottom
dfoarda ieffdctvse lanbesubstantialty nihcgasattherapesture ratio of the
effectively 20 applicable, for exanple, to the case
viceeen.t h@hsegfarayt even df ithst pbdosityoof thbes@eewriskconmnes very

in that case, the solids accunul ated on the inflow
cimaalb ebecaiude efadetreasé snhgape off slitm tohellewt for separation of
di scharge outlet to the outside on an as-needed

tradids. otg abcut jevenal mecremdicretmesenanl tamntierametersythedirea
as_any one of the first 25 to sixth separators
viletl recreen @aai he deptesmpl peeatisge of athet highb diquadh passage
efficiency, which can achieve further compactification of the device.
[0030] The sixth separator can be configured as any one of the first to
fifth separators wherein the solid discharge outlet is provided at the
bottom of the inflow chamber. This configuration is effectively
applicable, for example, to the case where the separator is installed on
the ground, and in that case, the solids accumulated on the inflow
chamber side can be discharged from the solid discharge outlet to the
outside on an as-needed basis.

[0031] The seventh separator can be configured as any one of the first
to sixth separators wherein the drain outlet is provided at the bottom of

the outflow chamber. This configuration is effectively applicable, for

10
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the outflow chanber. This configuration is effectively
applicable, for 10 exanple, to the case where the
separator is installed on the ground, and in that
case, on the occasion of suspending the operation of
the separation tank and cl eaning the inside space of
the inflow chanber w th the solids accunul ated, the

R B L
A b @eGy O Be” Grerithe OF | sHhpariding S Pberebioof the
SR SR s TR T 1 Sortf of g AR08, SBamer
F8F e, UGR RERARGR B B3l Hastf sphiblnd th sotics
oRginefrin tRCiHlow R0y (45sARIES, BBk heiotFren 1o the
O e TR0y B SE RSl fhegefore the
SRR UL R TR W BHiC 8 20el A WHTEh, the
a§sIed o bé 0FRhtd SR lelio@aP is provided between the

end of the ide unit and the peripheral wall on

W00t The ebtith afét@WcﬁﬁQ%@énﬁ%uf&lsﬁ -%Jg_g%gem first to

nost of the ascending swirling flow asce ong the

ofififiesepapators WHeriarthetliqiidoini& i9F8rined e ehe @1@?@9 %bﬁ‘ﬂion of
wall is pushed toward the 20 peripheral wall t he
othedinflow tchambstec whaseini the %ﬂidwwﬁﬁ & prdbeded i tltSportion on
with relatively large specific gravity out of those

f wdath nheaswidinge flost i axgends frbm sherlowg phrwirerther inflow
the flow rate decreased region, they will Tose their

achambengofvarde the lijuid ddenvwand twirepeinh théeggmpis besvided
this reason, the solids can be accunulated In a

r bgiveeerbteend d thapuadd urdnhand She perheralowallf 6o whibh the
region to the outside on an as-needed basis.
swirling flow ascends.

[0033] When the gap is provided between the end of the guide unit and
the peripheral wall on which the swirling flow ascends as described
above, most of the ascending swirling flow ascends along the guide
unit, but part thereof close to the peripheral wall is pushed toward the
peripheral wall on the guide unit to decrease its flow rate. When solids
with relatively large specific gravity out of those floating and circulating
in the swirling flow enter the flow rate decreased region, they will lose
their ascending force to drop downward through the gap. For this
reason, the solids can be accumulated in a region below the gap and can
be taken out from the region to the outside on an as-needed basis.

[0034] The ninth separator can be configured as any one of the first to

11



10

15

20

25

[0034] The ninth separator can be configured as any
one of the first to 11 eighth separators wherein the
overfl ow section to establish comunication between
the inflow chanber and the outfl ow chanber is

provi ded at the upper portion of the partition plate
and wherein the discharge outlet . is provided with the

e BBt ¢ h'%h%?{?gé'f ?%;Q%f% ovlvig? Seeiar o "eStblish
f‘?‘ﬁ@hﬁ%ﬁ?é@g@ ib'{fj%‘:lgﬁ%gﬁ'w ﬁ?}?ﬂ%@&? n%fﬁ*ﬁff ﬁﬁ?ﬁ&i&wp b i
| ?p ovf)"nolnf“ to.f1owinto - the
ﬁﬁﬁ%{%ﬁpwﬁf kﬁ?ﬁ o sy Qgpiaéﬁ,raft%ﬁﬁs} !

screensscan gelngge F%H. lgléethgl‘g{%ﬂ‘i E&o&teh’gngtﬁl? |06y\ﬁoatmg
By P N

SRR (s BN 0 RERhh FRafy Teln, B she e Plluses ol

overf Into the out er can

. ( r ! (
D e SIS et 990l il R OOIARRIR, o
S rihaf; j td ' :
2RSS Ol infoh RphAE, 1 AR RS Mgty wit
i thiel flewdRgc S ' Nhe h&al

o HovABgqRld FllingdRPPRSS ulbuighithe Stieehn@ahTbe ditade to

apvérflowdnto theooupflehechihbetli VFditherdesy, shke thadititrge
i nfl ow chanber into the upper first chanber and the

| outtet meprovidetDwithatheeweirt toeprenent tiee 9Rdr fleatims seklids from
the dividing body, the supply part fornmed at the
f flosting Ithetednto, dinel oilher floatiharsotide wvegflotdngdttcthd betflow
out fl ow chanber. When the separator is confrgured in

t thambencen bet preventdd fions bpaigtisthargddiehrouphtthe discharge
chanber are guided through the opening part fornmed at

t onetlefi t0 thierdpwostyearhsidéie second chamber to drop (or

be 25 di scharged) and since on that occasion there is
n0HeThs utesthnséparatarr of the present invention comprises the

separation tank, the partition plate partitioning the inside space of the
separation tank into the inflow chamber and the outflow chamber, the
screen provided at the partition plate, the dividing body dividing the
inflow chamber into the upper first chamber and the lower second
chamber, the opening part formed at the dividing body, the supply part
formed at the first chamber, and the discharge outlet formed at the
outflow chamber. When the separator is configured in this manner, the
solids separated in the first chamber are guided through the opening part
formed at the dividing body, to the second chamber to drop (or be
discharged) and since on that occasion there is no other substantial force

to again raise the solids in the second chamber, there is no 'possibility |
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to again raise the solids in the second chanber, there
is no possibility 12 that the solids ascend through
the opening part and return to the first chanber
which is the major part to separate the solids. This
decreases the percentage of solids separated by the
screen, staying while entrained on the swirling fl ow

D e e
SRR o Rl s SR T rases
BB Re T O 55 R i i
b i 08 ISt Bt RETHR GRYE e B es o
BP0 MISP St USGTHITR, S aPHPSeA AR soic
S5 SR LD ke e LSS I e (e

SO ot Scnt o ke biSofehon e

oW I n para

a)NEL-HBSrd R RBp a6 AGS. foE & vest&dIe sm&gaggoéylﬁl the

ItTkely to attach to the screen, so as not to

c 0 . c . > 0 . L
IR O e can el HiRch! Sidar v
airlléy, Gdi fi5 keparatd Phe 3bHds By &H@_sbf@é}ﬁuﬁg?eé' aﬂSﬁ%'tﬁB side

perpendi cul ar” to the pipe di'rection. [00 The sécond

stiver ef ithe foriwll sedrlihe fldw. f ilhsthe eppasition nighbadof the
20 wherein the screen used is conposed of a wedge wire

spresent inveniotnl) sincepthier serédry iodispeded alorigthebidence of the
wedge- shaped cross section are arranged 1n the

vewirlingl floir gen¢rated wbrtically, sh@aolidef tddethémwéth the flowing
surface of the inflow chanber is conposed of the
hhquid, dlowhe parafet tlorg thedgerean rsesfacan the sbBdsiare tihes less
axis lines fromthe heads of the respective wedge
wlikely @hattactntalthdecreens s asmid toleansefclaggingnahdrthd solids
toward the downstream side )
contained in the flowing liquid can be efficiently separated, without
need for a large installation area in the transverse direction
perpendicular to the pipe direction.
[0037] The second separation method can be the first separation method
wherein the screen used is composed of a wedge wire screen in which a
plurality of wedge wires of the wedge-shaped cross section are arranged
in the vertical direction, wherein a part of the inner surface of the inflow
chamber is composed of the heads of the respective wedge wires, and
wherein the axis lines from the heads of the respective wedge wires
toward the distal ends thereof are inclined toward the downstream side

of the formed vertical swirling flow.
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“of the formed vertical swirling flow 13 [0038] The

use of this wedge wire screen permts efficient
separation of fine solids as well. Since the
separator is configured so that the surface of the
i nfl ow chanber is conposed of the heads of the
respective wedge wres constituting the wedge wire

nd.so at the arr.ay shape of 5 the . heads is.
iﬁbiﬁ@é@@ B3¢ 8 Et.“é WEFSS BTG FCLERAPSTRY LS ¢ldigient saparation of
RSt n VAL o (S searatig i sobetrdsauthel e surface
S Bl ot
SRR PREERIE PR, weteR Firehtbrke et fied T e shage of
HRE R kvl Rt e hBrgBRER SR TP wiigufhetFlawing
AR IR R, B8, ekl L PR HrSeSd Baghingyto the
OO AR rekie roRARy BRefid bRy B¢ R Mlie flow, (Fopshis
FEOLT TS ioPES i ShiBth O PERHRELAY (RBeindikifton

gtdtect, so as to substantially increase the aperture
ratio of the screen. Therefore, the liquid passage

§00B9] aavhardioRe EReednOd 1QKeN ] +§‘ frBf 93RS Hia ht%hfe the

solids are decreased so as to enable separation o

2spedtivis We‘dg[@bwﬂﬁessﬁ)\mr@ tHe AiPAEERES atd iRAHER koWald the
0 ere the

m croneters. 040] There are many cases

shyvenstreamafide ofethibr formedsywirdifieUAbR the RAHs Uf tHeSheads on

like is enployed in order to separaté and renove fine

ghe i visstedanti sidensf elie Cswiﬁllin% afiew préfest anter e §Akide of the
particularly, in terns of strength; "whereas the wedge

uihflove chasrbarsererthaf theeendpafather hoids be Hee doMnstream
i nvention can be one nade of stainless steel

side. For this reason, the swirling flow collides with the projecting
ends whereby the flowing liquid is efficiently pulled into slits by the
Coanda effect, so as to substantially increase the aperture ratio of the |
screen.  Therefore, the liquid passage efficiency can be increased even
if the géps of the solids are decreased so as to enable separation of the
solids of about several micrometers to several ten micrometers.

[0040] There are many cases where the separator of a membrane
system using fiber or the like is employed in order to separate and
remove fine solids of micrometer order, and it has a problem,
particularly, in terms of strength; whereas the wedge wire screen used in

the separator of the present invention can be one made of stainless steel

or resin, so as to drastically resolve the problem of strength.
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or resin, so as to drastically resolve the probl em of
strength. 14 Brief Description of Drawi ngs [0041] Fig.
1 shows a first enbodi nent of the separator, wherein
(a) is a plan view and (b) an A-A cross-sectional
view of (a). Fig. 2 shows a second enbodi nent of the
separ at or, V\hereln (a) 5 |s a plan view and (b) a B-B

RERTIERNRA00 of Feaimgs) %Sre?ns?z)“.i‘ ' Plan

VWJZ“@@% 3 o 5. AT BRORh SRR e lhlal® vifedin ) is
SPEREVBRY sﬁﬁibiﬁéfﬁ%?ﬁfﬁ%ea a@wi%"zdefrﬁ ss 4

o 1l o5 EE 4B SR8l M, herein o
AP AR B (B B e o B BOOEE D Vi cun of

. VedgeFiy. BeSRERESMhEY crhBol @ﬁtﬂo%ﬂgé*bépéfa@éli WIERP (a) is

and (b) perspective view o W re’screen

a8 plArPVRAy BHhANHIE QT CEYRL et %@v cﬁf‘(‘ﬁ Fig. 7

is a partly enlarged cross-sectiona ‘of wedge

wires PBid Airkdlhfed PAYRAS OSf Wi Lﬁdé%ﬁﬁ ut Ehge)itéslsmn

shows a fifth enbodiment of the separ at or, erel n

i &nd B)M'eﬁﬁnipl@%faadglﬂﬂdb ith @ncéﬂéﬁsﬁﬁf?b&'oi‘ 3mall @cuate
of (a). Fig.. 9 shows a sixth enbodi nent of

gixgeat or, wherein (a) is a plan view and (b) an E-E
cross sectional view of (a). Fig. 10 shows a seventh

embodi nErg. 6f ishe partilatoposs-séetional view lshowmgaa fourth
view and (b) an F-F cross-sectional view of (a).

Fembotlimshovef de esepatrdtogrindiviiet af ihflows Gcﬂﬁm&b@rf and an
mgl(le{fﬁl)vg chamber are modified in their lower part.

Fig. 6 includes (a) a perspective view of a wedge wire screen as
viewed from a front thereof and (b) a perspective view of the wedge
wire screen as viewed from an obliquely upward direction.

Fig. 7 is a partly enlarged cross-sectional view of wedge wires
and a slit forming a wedge wire screen.

Fig. 8 shows a fifth embodiment of the separator, wherein (a) is
a plan view and (b) a D-D cross-sectional view of (a).

Fig. 9 shows a sixth embodiment of the separator, wherein (a) is
a plan view and (b) an E-E cross-sectional view of (a).

Fig. 10 shows a seventh embodiment of the separator, wherein
(a) is a plan view and (b) an F-F cross-sectional view of (a).

Fig. 11 shows an eighth embodiment of the separator, wherein

(a) is a plan view and (b) a G-G cross-sectional view of (a).
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(a) is a plan view and (b) a G G cross-sectional view
of (a). 15 Fig. 12 shows a ninth enbodi nent of the
separator, wherein (a) is a plan view and (b) an HH
cross-sectional view of (a). Reference Sings List
[0042] a extension 5 d gap e accunul ation section 1
separator 2 separation tank 2a inclined surface 10

SZrL 38 P RBCUATHR oMb Bhora e @
7

vvel fﬂgéé'l pagll kﬁarge &0% %g{rlgnép\’&wég(a P: screen

Eﬁeﬂﬁ‘@ﬂ@e%ﬁﬁ?ﬁ}ﬁ sllts 8c support rods 25 8d heads

[0042] a ~ extension

d gap

e accumulation section
1 separator

2 separation tank
2a inclined surface
2b lid

3 inflow chamber
4 outflow chamber
5 partition plate

S5a overflow section
6 liquid inlet

6a short pipe

7 discharge outlet
Ta short pipe

7b weir

Tc discharge line

8 | screen, wedge wire screen
8a wedge wires

&b slits

8¢ support rods

&d heads

8e, 8f ends
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8e, 8f ends 16 9, 10, 10a guides 11 gui de body 12

di scharge outlet 13 drain outlet 5 12a opening 12b
lid 13a pipe 13b opening/closing valve 20 supply
part 10 21 punp 30 first chanmber 31 second chanber
32 dividing body 33 opening part 15 34 lid 35
overfl ow section 36 deposition section Best Mdes
for Car hg ut the.lknvention [0043] The best-node
embodi nen 2 he BHEEENt invention will be 20
describ bel ow on tha E@ s of the draw ngs. The
descriptton her ei i EEPO | be mai nly based on

exanpl egy of drai na h as sewage water, but
1 ohould be. not o RdER Sutfel ng liquid to which
t he prepent [ nvent('gg{t'h bﬁﬂgppl icable is not limted to

t he dral’hage water present invention is

appl i ca to any f s liquid containing 25 solids
to be sg%% at ed. d&%ﬂg

12b - lid

13a pipe

13b opening/closing valve
20 supply part

21 pump

30 first chamber

31 second chamber
32 dividing body

33 opening part

34 lid

35 overflow section
36 deposition section

Best Modes for Carrying out the Invention

[0043] The best-mode embodiments of the present invention will be
described below on the basis of the drawings.. The description
hereinafter will be mainly based on examples of drainage water such as
sewage water, but it should be noted that the flowing liquid to which the
present invention is applicable is not limited to the drainage water but

the present invention is applicable to any flowing liquid containing

solids to be separated.

Embodiment 1
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Enbodi nent 1 17 [0044] Fig. 1 shows the first

enbodi nent of the separator according to the present
i nvention, wherein (a) is a plan view and (b) is an
A- A cross- sectional view of (a). The separator 1 has
a separation tank 2, a partition plate 5 partitioning
an i nside space of the separation tank 2 into 5 an

(o oo Artovis B A28 Sabouliieng BTt skhpibuer Sfcaing to
Inegs P ERGASHBEIS e ind BAF Uik aBR (HP5S B A cross-
ReBioRA BTG, SoEE DeRard bR T AT, BeBbth tank, 2, o
SRR Sid SHerdiotid B8 in g ek S8 e B RBEh bR S nto
IE BG4 (et 2 o HiSR] cHAEPSEAT6 31480 bR fprmed
it fin’ SERANPHHC0F TR ke ) At o Bhschbde Miffler 7
Aorfidd Rldfappeligas loggrulg QuRlbGFLRAABLAL. Shd B BErMIZP Blate

r'ect angul ar e and circtlar on

t4eg grg&ﬁaea a6itlR 4t dcBders 8 I8 THSCrRBRW AlayBe LRAh&d fitctly to
be de of C )

a material, for exanple, ncrete, stee

RRR péripledral &idlf pages thy iralionankesi Wi idi
ool ylgt h§| T e e seg?égtaiol?nl ke WithdoP pisviding the

tRAE phatee s, tdhel HePdadtée, tthBkscrebi QUAlsBdséRethgs the
earth 20°so as ' to fit the pipe, but the upper part
t gn platesposed in the ground surface and is
closed by a lid (not shown) such as a detachable iron

pl0045] ThO46bafiod tarhi @ shdwh i Bomsl st Fofned WitPUIBlane

hole with its axial direction .per.pendi cul.ar to t he

ber bher al vl | of the. Separati on tonk 2 Sand 5 sharte ®
pirprséarse sxis, but the plane cross section may be an elliptical shape or
a rectangular-circular shape rectangular on the liquid inlet side and
circular on the discharge outlet side. The separation tank 2 may be
made of a material, for example, concrete, steel, FRP (fiber reinforced
plastic), or resin such as polyethylene. When the separator 1 is
installed in a sewerage pipe, the separation tank 2 is buried in the earth
so as to fit the pipe, but the upper part thereof is exposed in the ground
surface and is closed by a lid (not shown) such as a detachable iron
plate.

[0046] The liquid inlet 6 consists of a through hole with its axial
direction perpendicular to the peripheral wall surface, which is formed

in the peripheral wall of the separation tank 2, and a short pipe 6a is
coupled to the liquid inlet 6. The discharge outlet 7 also consists of a
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coupled to the liquid inlet 6. The discharge outlet 7
al so consists of a 18 through hole with its axi al

di rection perpendicular to the peripheral wall

surface, which is fornmed in the peripheral wall of the
separation tank 2, and a short pipe 7a is coupled to
t he di scharge outlet 7. Pipes or the |like

TSI S R T 5
O%fﬁﬁ% & WEERs q‘é}m?ﬁ el L of the Pedfintion tank 2,
%i‘f behafl s 7B R foimieR gaggh%gp S0l ad et g the

it sttt B eb¥ergd i e 1R bp bireeMGLIE ARG shor
SR 0 S T A P
'1 %U'Iéjah&‘ 't@tcoﬁneétﬁa ﬁ'i}% dppapd lﬂ%rcﬁi:édt wld&gﬁi; giiﬁ or to

for turnin wrlin | ow ascen

Pl o the horlzontal di recti on.
ve ret (IHE g‘iﬁlgw\,@*tiet T

ing flowis formed in the inflow chanber

&aoxﬂﬁypfdwae@ LNTEE 'tHG iAAbWP BhRnbleP 8SSredith %?gla%? ggcﬁde b for

ere is a gap d provided between an en

Otirflih gl e Mibwing Hﬁgido Refl@énta {h@Borl%hﬁﬂ dif&ction ﬁom the

svmrllng fl ow aSce and a solid accunul ation part

| Rquidiniee6! fo a8 dewhivar@ difsttien], ay h‘&@aﬂ@%ui’de 10¢for turmng
gui de 10 has the main body part formed in an arcuate

Sﬁmpﬁomﬂﬁah qext hasing tarmedt dodinwardnadd reb@mning toward the
hori zont a dlrectlon I's provided at the arcuate tip

t hquibinleTl6¢ togun dpsvadd dibectioreanthy Peider 004 dBfl thhing the
inclining flat plate nenbers. [0048] The gui des 9,

1owirlitg dlow escemdingpfalengrather pediphéral walymbethe horizontal
steel, FRP, resin such as pol yethyl ene, or concrete.

| direttéonr edenertiaatsvirtin gtflownisi fortriedeth the imtew2ehdraber 3
formed in part of the bottom on 25 the liquid inlet 6

sbyduamgromoting aittsarhaf gheseighides79,s10e10a. t Aere is a gap d

ngoa\;lgtaliogetween an end of the guide 10 and the peripheral wall on
which the swirling flow ascends, and a solid accumulation part e is
formed in a lower region below the gap d. The guide 10 has the main
body part formed in an arcuate shape and an extension a extending in
the horizontal direction is provided at the arcuate tip thereof. The
guides 9, 10, 10a may be provided by inclining flat plate members.
[0048] The guides 9, 10, 10a can be made of a material, for example,
steel, FRP, resin such as polyethylene, or concrete. In the present
embodiment, an inclined surface 2a is formed in part of the bottom on

the liquid inlet 6 side and on the discharge outlet 7 side in the separation

tank 2, so as to further enhance the vertical swirling flow forming
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tank 2, so as to further enhance the vertical swirling
flow formng 19 action. [0049] The partition plate 5
is provided so as to be biased fromthe |ongitudina
direction of the separation tank 2. Nanely, as shown
in Fig. 1 (a), the end of the partition plate 5 on
the liquidinlet 6 side is 5 fixed at a position
closer to one peripheral wall in the transverse
ALK i on of the separatlon tank 2, while the end

}f@wm‘@p&@g{f B i Dol o et oot the
URRETBi Airedion Sh P sfe%.%r%?&é‘ fiéfc"-ﬂ pﬁ@wégdié’ shawn in
ool 5% i 6f e Rirtdpn Ine‘&?émdf%%ﬁo%de s
et dre BhOTER clo% OSrc'e}e%”%é%ﬂn%e?L iﬁéltﬁs ‘rifiverse

HirfiEa ﬁ}%%%fﬁﬂ? ﬁﬁ%%@? % ﬁ%%%%%b@%geﬁ fiyBe gischarge

RS T BB R By
ol;'het fendveis WEﬁ’re%ﬁoh of 'ﬁﬁems aﬁ%a'noﬁ' h?' ﬁﬁ:ok}ytpgs{ gg’zf’son the

nmachi ni ng, ] y use
RUER gl TR AINSAE B AR g

RIS effs%%%*‘? Iehienginal Catts Ahen WA Fim ﬁ?g ie.
Siak& frenbehse m&&g&w&nﬁr edifréétﬁoﬁolapas théreSore 3198 | §§een 8

with an average particle dianeter about several

hvaded ettferé®t LisMalso | provedétBsse ahs etd Obé‘sﬁla%eﬂ’e the
W re screen suitable for separation of such soli

T getudimdllitdetfdry. 1 uses the wedge wire screen. The
wedge wire screen will be specifically described

ﬁJOS\\A&A d’gge \[/smafﬁ(;elﬂsgﬁgg%e gsé@bahgo@aq%rm%d Yiget¥] S¥feeh made
of perforated metal obtained by punching a metal sheet of stainless steel
or the like so as to form small-size holes by press machining, which is
generally used in this field. However, if the thickness of the metal
sheet needs to be several millimeters, the diameters of holes to be
processed in the thickness can also be several millimeters; for example,
in the case where the solids to be separated are fine solids, e.g., solids
with an average particle diameter of about several micrometers to 1 mm,
it is desirable to use a wedge wire screen suitable for separation of such
solids. The example of Fig. 1 uses the wedge wire screen. The
wedge wire screen will be specifically described below.

[0051] Fig. 6 (a) is a perspective view of the wedge wire screen 8

(which is used as the screen 8 in Fig. 1) as viewed from the front
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(which is used as the screen 8 in Fig. 1) as viewed
fromthe front 20 thereof, and Fig. 6 (b) a

per spective view of the medge wire screen 8 as viewed
froman obliquely upward direction. The wedge wire
screen 8 is constructed by arranging a plurality of
wedge wires 8a of a wedge- shaped Cross section in

Dot &nfloma?@?agf%fégeﬁ G @é%wgag%wff@é’ Shteen 8 as
h
rgffgv%ﬁﬁ&megofeﬁwe&/i@vk%rcfﬁ ?Pﬁe“rﬁgem%@éa@%‘%%p” cen §
?asaé‘l?ssﬁ%*&ﬁ@tﬁai 5&%{1%@&%‘%%1@“%1@ of & d FRE SR ofa prpeee-
%%?f%&?éés%ﬁ%fﬁsﬂ%@ip sty fiinds 95! Hp rﬂlsijﬁrﬁﬁ "afiabout
RUHIREAR ke fﬁﬁeﬁﬁf%‘%t%a%ﬂgf’%hﬁﬂﬁé%a; Fach wedge
- =
Eg{nteeletg | gsﬁ aftz)o SO t altoqt%‘i) axl a?dssgerb ﬁogﬁvgﬁdlﬁg% the
“ﬁﬂ@i?gfgﬁﬁ.@%@ﬁﬁﬁﬁ%ﬁ%@bw o HRRLIT Bhosion
SRR praP insgfihl, B!, sthifled sWRIGS W B S@agﬁdsut 8b
t ormng the’wedde wre screen 8 shown
6 forh&d ﬂ"ﬁﬁ’@@vé@g@%m@%eﬁ’éeﬂ Beomﬁg $a§§‘a¥é99f S19dof about 10
section are arranged in parall o edach other at
Hﬁﬂetbefl”hﬁﬁd Butt §lldwkSoARA tﬁérﬂéﬁﬁﬁgoﬁﬂﬁﬁﬁ%mﬁﬁmg solids

ereof forma part of thé surface o e inf

cmrauer thaxilse SlitwidtBGoPask. Welge wvedeeRireYsceeene8 dad Qhown

fromthe surfaces of the heads 8d are inclined toward
t ire Figwn lst(fo?,aris Proeid¥d tabethee phititddn Splatd iNGof Ly the axial

di rection ong the inside surface of the inflow

c darebtion dfi eathowedge yire 8arapmsed withntlengérical ikeeen of the
the swirling flow direction L and the surface: of each

heephrationtank®.i n the range of 3 to 8, normally, at

about 25 5. _
[0052] Fig. 7 is a partly enlarged cross-sectional view of wedge wires
8a and slit 8b forming the wedge wire screen 8 shown in Fig. 6. The
wedge wires 8a of the wedge-shaped cross section are arranged in
parallel to each other at predetermined intervals and surfaces of heads
8d thereof form a part of the surface of the inflow chamber. Axis lines
S of wedges normally extending from the surfaces of the heads 8d are
inclined toward the downstream side of the vertical swirling flow
direction along the inside surface of the inflow chamber 3 indicated by
arrows L. An angle a between the swirling flow direction L and the
surface of each head 8d is set in the range of 3° to 8°, normally, at about
5°.

[0053] When the axis line S of each wedge wire 8a is inclined as
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[ 0053] When the axis line S of each wedge wire 8a is
inclined as 21 described above, an end 8e of the head
8d on the upstreamside of the swirling flow projects
into the inside of the inflow chanber 5 nore than an
end 8f of the head 8d on the downstream side. For this
reason, the swirling flowcollides with the

Rk R P Epad V&!Low ﬁ@tsa’@a%u side of the

S SRS b s e 7S
b 4Pk A AT i eon, e
S supst

ek GeSRif R Brdisourt 8o M olench wdes wire sa
itgs%e?ﬁﬁﬁs Sl quﬁp &%ﬁﬁ%§3§ag%erefore

B ST (T, T T i o

3 CEnbRuR PG, I kb 90 15 gﬁ«?% PR i
AR i By Rl 55T S R ARt B o

el RS ARG RY ﬂ%%g@fgfg%r%é% BeagVhen
Vbé&nﬁéé EOR1b] t@rlﬁ'lsf)l%%'tﬁﬁql(i]ﬁ'i mg?éﬂésagetagﬁbseﬁgea'éb%\leo the

adlrectlono t ho int

pebfmhhBE dafi lbé‘?ﬁ §<F>Va%fa céﬂh‘id@xoable

dovvnstream Si de % the verti cal svmr |ng

deveCeven iptendit §hdenisi Iﬁﬁde %fxtxte?ﬁe grﬁﬂaﬁw iARaRe o %eparate

i ndi cated by the arrows. hown in Fig
(the.firge splade i s forned above the partltlon pl ate 5
Thi s space, as described above, fornms an overfl ow

60544 rThe wddgecwirenicheera8 shoiows Fighels sediRmed indb tipper
or the |ike causes oil and 25 floating solids,

]E?%%,e\,ﬂmr piatts @n batlysidesoont tedurfdazyi arcar it shedize part in
the vertical direction. The axis lines S of wedges extending normally
from the surfaces of the heads 8d in the upper part of wedge wire screen
8 are inclined in a direction opposite to a direction of those in the lower
part of wedge wire screen 8, and each axis line is inclined'foward the
downstream side of the vertical swirling flow direction along the inside
of the inflow chamber 3 indicated by the arrows.

[0055] As shown in Fig. 1 (b), a space is formed above the partition
plate 5. This space, as described above, forms an overflow section 5a
functioning as follows: when a heavy rain or the like causes oil and

floating solids, together with a large amount of flowing liquid, to flow

into the inflow chamber 3, the overflow section 5a makes the oil and
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into the inflow chanber 3, the overflow section 5a
makes the oil and 22 floating solids, together with
the flowing liquid failing to pass through the screen
8, to overflow into the outflow chanber. [0056]
Furthernore, as shown in Fig. 1 (a), a weir 7b is
prow ded on the outflow charrber 4 side of the

HESAGI R e o TR 5 b
”ber%%r Ve eeg 3%8931%6}32 2ction of
bmpﬁvﬁﬁ%@f%@é g iy fgaviap‘ypu > Biavised on the
BRI BHtBRE 4, e Bﬁrtflepfehﬁ]@f B iﬂl%n‘%{?r 7b
BIMERLT Y o B ot SR, Bher1Bifer Hife the Soutflow
S&?&rht)bf 15J|o¥n fl:féqu\?;\% @i%%ﬂg%ﬁ EHI%W ?pjx ¥ %éargF outlet to the

horizont

c e being restrlcted on both sides thereof
b§6¥5?‘§ fémma

surtace of the partltlon plate 5 (and the

;gj(ﬁaﬂe ]lblla ﬁ the 28%’5‘?5?. (.)gn? Jvﬂ??e.described
OBRRW. eméﬁ%x? ovhhg 1%‘ @%%gggi;égdﬁgﬁfgﬁé;ﬂﬁf&@érhgside of

bei ng gui strea

| tHhU etﬂp@augbﬁ&gﬁauid sl S%rrgfn%ﬂ étCthefdrPg%r;dtagpagmé fflow

Iovve part the i'nfl ow chanber y an

26hahbew. 3 14 iedicated & wﬁf AR HRRW, B HAéWin ﬁﬂﬁ%ﬁlho%ﬁﬂs the

liquid then ascends |'e being guided b

upeitidrsviviide 6w iMedé tReiiRAow q:%améfrgherspe%bﬁwfys the
|ts direction by the guide 10a to again f

pEleed dlowing liqied HpHgonedlt fdwé hig Itlmé |t§pfpéfhgﬁﬁebf the

3; everﬂc?swlrllngf l ow’is continuousl

I mﬂdsvw thdrhber Ghavhiky baings réserigteds ohhieothuBidlex tfhfare(ﬁ5by the
flowing |iquid continues.

surface of the partition plate 5 (and the screen 8) on the inflow chamber

3 side and the peripheral wall surface of the separation tank 2 opposite
thereto; the flowing liquid descends while being guided by the
downstream guide 9; the flowing liquid then changes its direction to
flow through the lower part of the inflow chamber 3 as indicated by an
arrow, to return to the upstream side; the flowing liquid then ascénds
while being guided by the upstream guide 10; the flowing liquid further
changes its direction by the guide 10a to again flow horizontally in the
upper part of the inflow chamber 3; the Verticai swirling flow is
continuously formed in the inflow chamber 3 as long as the supply of
flowing liquid continues.

[0058] Since the gap d is provided between the end of the guide 10 and
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[0058] Since the gap d is provided between the end of
the guide 10 and 23 the peripheral wall on which the
swirling fl ow ascends as descri bed above, a part of
the ascending swirling flow close to the peripheral
wal |l is pushed out toward the peripheral wall to
decrease its flowrate, and solids with rel atlvely

6 Partpicral ot o iish ik oVaeling SAGH" rGhnsly 5 daseibed
APk PE R Bsbeliif it iR G HoB 9 ShE PefiphPenl wal
A5 Ed o Pnfard B BRbARea AL, BCOETaSE 16 AF8CHREe, and
%%Ziffs' with FHEVELY BEaRRi? ARNIO0IR HEE oBiling force

pr ov egn&%nﬁlgf ?)gzgtlfagbﬁr(gﬁrga%/&g %BJI} ﬁge@(ﬁgﬁ q\gﬁward
Eg??u%‘?%%%é 11 2 mbfaiE S o B e solids
53! Forrheasif! & hgﬁ réekiehabellyl the0eds O | Tfié SG5ifds thus

the separati nentation e

Fictunfulatdd HeevmePeaddX %"%@ tﬂfceﬁ hsutIty q.ﬁ ]&%tg‘fo‘ﬁh Bﬂt an as-

the extension a and Fi'g. 4 (b) exanpl e
didediedhsid.t h the smal |l arcuate extenS| on a. Either of
these guides 10 of Fig. 4 (a) and (b) . can be used in

t[0059] €Fled cuidVehaoin a28udt@®@in Hodyyandiis rov1ded with a

swrling fllowcirculates in the |nflow chanb

desrézérally abrichdiag dextasionhe s tHe readf |t1§?t!i‘eb§ When this
regarded as a flux of flow, the top surface of the

féxtensibntd & pavidedgand htvaction eﬁebtoalohgnﬁ@ extEhﬁana[ B{the
the liquid inlet 6 descends as guided by th

dOvasda edfect gisi add@l aludirpe pushing hhe qnirt ©f &w tadding flow
during return to the upstream 25 side through the

| daee tpthe pefiphbmliwall soverdrtherpeipheral hallpsbess to increase
the separation and sedimentation effect of solids. Fig. 4 (a) shows an
example of the guide 10 without the extension a and Fig. 4 (b) an
example of the guide 10 with the small arcuate extension a. Either of
these guides 10 of Fig. 4 (a) and (b) can be used in the present.
invention.

[0060] The vertical swirling flow circulates in the inflow chamber 3 as
described above, and when the swirling flow is regarded as a flux of
flow, the top surface of the flux of the swirling flow during horizontal
flow from the liquid inlet 6 descends as guided by the downstream
guide 9 and becomes the bottom surface during return to the upstream

side through the lower part of the inflow chamber 3. On the other

hand, the bottom surface of the flux of the swirling flow during the

24



10

15

20

25

hand, the bottom surface of the flux of the swirling
flow during the 24 horizontal flowfromthe liquid
inlet 6 descends as guided by the downstream guide 9
and becones the top surface during return to the
upstream si de through the I ower part of the inflow
chanber 3. Then the screen 8 is p03|t|oned so as to

&ée”d AL Bk %, SRl T dsifedt o3 i by the
BB G b RES e o obfide fRelecifn o e
bkt ey %ﬂﬂﬁﬁ}%f&@%ﬁ%’%ﬂaﬁ? Ao FBamDeP 3, oThen
(B ih of1tF ARG anoaf b PUD, bt fll Bideofve of the
t%}”ﬁﬁﬂ%ﬁ&ﬁ@ el P b o AR iuof| AEFTEIH el e

ORI ERE s 8@%%@6 SARE BN B 1By o
SPRARECRRLCEE e GefRldl SvidfnpClibw FAME] adsRABRH Bove,

t he so S prevente m passi ng 1

o4 f<§ '(?wa!gﬁtgﬁbﬁ’grﬁésﬁvl? ghﬁoéﬁ §£b58tlﬁ‘o‘h 'ﬁfeefmfr'ééhd@ S the

he vetlca |ng oW as

I
t Gepflw EchnbeP ., OqQﬁ;S'ﬂHWF%W?%reen fue ihids tﬂéeoﬂtﬂow

attached to the surface of ut since t

Sehi£fBed 4 ii§ HiidadIBeretnIthioRich e idschapse tdiﬁlet 7 to be
vertical swirling flow, the solids attachi gto he

sdiseRargedane theededmiicahy dille yP'théCpipeswi slhlce otHd Phesent

so 20 as not to cause clogging of the screen
[ &0B3dient heesthd dedgerwitleadraen i81as kige lsﬁlfdeﬁVS @B afdsefibed

3 onthe swirling flow, solids with relatively |large

saleovd, it igableitd \eflieently wpadar! dven fiapeslitieds iwell.he
bot t om part of the inflow chanber 3 by gravity,

W062sOnl theet otteerf hared, sthiel sslids prevattedi freird@atdiag into the

m;g%vw?cméri 4?1 b;?t{m ngZﬁSempﬁ? 2:3&1112:12 ﬁ%@legﬂg ImtefIISSV chamber 3
on the vertical swiﬂing flow as they are. On that occasion, some of the
solids are attached to the surface of the screen 8, but since the screen 8
is disposed along the side face of the vertical swirling flow, the solids
attaching to the screen 8 are peeled off by the vertical swirling flow, so
as not to cause clogging of the screen 8.
[0063] Of the solids circulating in the inflow chamber 3 on the swirling
flow, solids with relatively large specific gravity become gradually
deposited in the bottom part of the inflow chamber 3 by gravity,
whereas floating fine solids circulate inside the inflow chamber 3 for a

considerably long time. However, the fine solids circulate inside the

inflow chamber 3 and even with long-term operation of the separator 1,
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i nfl ow chanber 3 and even with | ong-term operation of
the separator 1, 25 an accunul ated anmount thereof is
only an extrenmely small anount in conparison with the
i nner volunme of the inflow chanber 3. Therefore, it
is |l ess necessary to decrease operation suspension
interval of the separation tank device 1 for cleaning

f th ti tank 2, d th 5 ari )
SRR Wb A i gmoun i

h t.h d enbodi t th t '
O Ry ST G SR Vol 0 thenERyY Faaiber 3 v asretore,
sectional view of

3E s Bl acfesian B Qi Sisc Miemts suspeiion: Merof the

SeBAE ?%ﬁi?ﬁé‘?wggrfélﬁﬁl&%eirﬂa i Eﬁ#ﬁﬁ@éﬁ?’%ﬁigﬁ there
. . i de 9,

SR T O Rkl e came manner asin the

%ﬁ] I ig. 1. Therefore, the same portions as
t o?g)dl%[r?%ﬁg. 1 are denoted by the sane reference

U0 i G SRl i
?ﬂ_ﬂ?ﬁg:}g%g%?t i %eﬁﬂS#PvJHérghggagﬁs eBlan! Few AR ?ﬁof ga%’fB Bross-

ate wt a verti Cross section

RUOAL VaEANSE Yl STHE separasr o OT1MG LB BRfbodiment is

t hereof, and on nds o e respective partition

RIiEfeenbidhE the Eﬂh@ﬁ%& ¢ . 1airpng%é!t‘w% Y&eEhS ¥ aRFI9&H and

20 The guide 9 in esent e i ment al so serves

afowneRedmandshef theawio séreens8edrescoupldd€o eWBh other through
partition plates 5 are arranged so that the distance

hbeveeidet eandieles otb@sputttil chrigned i 98 §difie! maHhEr as in

inflet 6 toward the downstream side, and thus the two

sheestanplepod¥iglell aThefefore erenind poptohs Gk hokk & Fsg, 1
5 are also arranged so that the distance 25 between

E%ﬁ,a”??@?“ﬁ';‘ab”h” sdmdirefereneef syanbokeir Rigi @, iatlderedundant
description is omitted herein.

[0065] The guide 9 in the second embodiment, as shown in Fig. 2 (b), is
composed of a U-shaped plate with a vertical cross section of an arcuate
shape and side plates closing two sides thereof, and one ends of the
respective partition plates 5 are coupled thereto along its vertical edges.
The guide 9 in the present embodiment also serves as a part of the
partition plates 5. The two partition plates 5 are arranged so that the
distance between them decreases with distance from the liquid inlet 6
toward the downstream side, and thus the two screens 8 provided at the
respective partition plates 5 are also arranged so that the distance

between them decreases with distance from the liquid inlet 6 toward the

downstream side. The inside space surrounded by the two partition
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downstream si de. The inside space surrounded by the
two partition 26 plates 5 and the guide 9 constitutes
the inflow chanber 3 and the inside space surrounded
by the outside of the two partition plates 5 and the
guide 9 and the peripheral wall of the separation tank
2 constitutes the outflow chanber 4. 5 [0066] The

Sﬁé{q%{%ér&dftgé E0E Gststfues %i&ﬂ?ﬁ gméb%“ﬁ St the inside
SBaeb A aisded by B8 PuBia RERTR Resliflan bletesnS and the

e

| 5 hothe liquidinlet 6.f h
 BOPEF S ane O RbHeRR Bt bR e sPParRtoh HRk ZreonShipes he

Sy SPRpEPY, 10 L oL, Torms the 10 vertical L

SPRBEL ) B Y S 2l ks
10 Wi Bl ane A GRS Bk RReL ROAL pipe i
AR, SRSp IR BEL LR KB RIBRARTop pats
CHIERSI? B2 RO HBE ONoRDCA” K010 Qe b BT AE intlow

WHARBePB thReintisitedaBy aHi Qﬁo@@;thtehﬂ)br%ﬁllgﬁgﬁﬁﬂ&.sfqrms the

direction by the guide”10a to again swirling

fye&aicaPSAImMoa bW frisfdd fHe il *hHRTIRY ?Qﬂﬁleoﬁeihgeresn'icted
inflow chanber 3. 20 [0067] The screens 8 provided at

tdxe botl sidst thereof BY aheswo pakiti phaes S @ir@lnﬂm? lfsEreens 8).
w, a

respective side faces of the vertical swirling ow,

Painely, theesupplied! flowihg diyudd hiveizohbilby flowd i thdupper part

screens 8 into the outf$ow chanber 4, and the fl owi ng

lofithd frfdownghantbert Be ioudiédcends haiky beingsgeikled by the
therefromthrough the discharge outlet 7 to be

ddewhstroma gwideh®; tenditwhanpesdisictiondo péss i the. loWer part
present enbodi nent al so uses the
of the inflow chamber 3 as indicated by an arrow to return to the
upstream side; it ascends from there while being guided by the upstream
guide 10; then it changes direction by the guide 10a to again form the
swirling flow horizontally flowing in the upper part of the inflow
chamber 3. |
[0067] The screens 8 provided at the two partition plates 5 are arranged
along the respective side faces of the vertical swirling flow, a part of the
swirling flow passes through the two screens 8 into the outflow chamber
4, and the flowing liquid flowing into the outflow chamber 4 passes
therefrom through the discharge outlet 7 to be discharged to the

downstream side of the pipe. The present embodiment also uses the

wedge wire screens 8 as the two screens 8 or uses the two screens 8,
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wedge wire screens 8 as the two screens 8 or uses the

two screens 8, 27 whereby even fine solids can be
efficiently separated, with little deviation of the
solids in the flowing liquid to either one of the

screens 8. The partition plates 5 can al so be

omtted, and in that case the screens 8 also serve as
the partition plates, 5; thus the.two ends thereof 5
avaerahye gvep épm| sedidso cane beeeffiptantly eeparaseds nwith little

488 Bl o s O 0 e
3o e 5, B I o B
ot AR HRs Dbtk SRR S o greror
A S SRR AT 3! AR5 e

ran o that they are parallel to each other from
?thg g‘ﬁﬁgfﬂsd inlet 6 toward the downstream si de; thus

R ot s s 'ar b o 50 arranged so that they are

RO i 3, SRS MC g ERIB Qe e ol b8 ipe to
P10 BicRefiP iVentlin, Suh&R6h R 15 3 pRRSPRVEARATHNR GoC cross-
KRl VIERRT o). \THE lariy | F HER ibb Bl is
:xﬁl%d?ﬁgﬁi&? giéirng@ge 8% th'88fbddim egg)g Tagad %gﬁei@%ggrém in the

€ sane re e signs, and r escri I on

[ ' r 8¢ [ 9 : I on 143

U g GO a1 20 A i
T ed e Bl

P ST ) e S e o

aligaiiaales 06 t avardheheli ddvan@ieeam side; thus the two screens 8

provided at the respective partition plates 5 are also arranged so that
they are parallel to each other from the liquid inlet 6 toward the
downstream side; and a guide body 11 comprised of a plate member of a

rectangular shape extending horizontally is provided in the middle part

- of the inflow chamber 3; the other part is configured in the same manner

as in the example of Fig. 2. Therefore, the same portions as those in
Fig. 2 are denoted by the same reference signs, and redundant
description is omitted herein.

[0069] When the function to form the vertical swirling flow of the
flowing liquid supplied through the liquid inlet 6 is compared between
in the case where the two screens 8 are arranged so that the distance

between them decreases with distance from the liquid inlet 6 toward the
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bet ween t hem decreases with distance fromthe |iquid
inlet 6 toward the 28 downstream side as shown in
Fig. 2 and in the case where the screens 8 are
arranged so that they are parallel to each other from
the liquid inlet 6 toward the downstream side as
shown in Fig. 3, there is no substantial difference

bet ween them, but. the ]iguid, passage rate through the
Wesigeamaie b Shme i i 2 Anainhe e SHERRIRE Soreens §

AT e S H ORI e B st
PSRBT e iERg S 48. 7S B
S el e ol p B ol bt S
€5l B R, A N o
ST S LT RS e R s
P PR SR SR g P

[
CRSSEES i SR AV Bt Y Bfgmber
5 A ERRS e son SRR B e YD AP wppe
T e e P T SR e TP fauid is

}‘gﬁhiﬁiekﬂ witle defianea dedibRat b’tttw*é@hhtheoﬂommﬂo@ngom the

ower wedge wire screens 8, the axis lines s extending

fligmd htdeh6adwadd thé ddwendtesnaidy ¢n WRE Appék spacSabove the
toward the distal ends thereof in the upper parts of

vegige biods $treedsth8 apwardcilonedrotrowhe dgtifdle 9 toward the
di scharge outlet 7 side (downstream side of the

P S, o ko e gty 0,
as to more readily and securely form the vertical swirling flow.
[0071] The screens 8 are the wedge wire screens 8, the wedge wire
screens 8 are divided into upper and lower parts, and the guide body 11
is fixed in a state in which it is sandwiched at the division position
between them. In order to efficiently fulfill the Coanda effect at both
of the upper and lowér wedge wire screens 8, the axis lines s extending
from the heads 8d of the respective wedge wires 8a toward the distal
ends thereof in the upper parts of wedge wire screens 8 are inclined
toward the discharge outlet 7 side (downstream side of the swirling

flow), and the axis lines s extending from the heads 8d of the respective

wedge wires 8a toward the distal ends thereof in the lower parts of

29



10

15

20

25

wedge wires 8a toward the distal ends thereof in the

| oner parts of 29 wedge wire screens 8 are inclined
toward the liquid inlet 6 side (downstream side of
the swirling flow). Nanely, the axis lines s from the
heads 8d of the respective wedge wires 8a toward the
distal ends thereof in the upper and |ower parts of
we ae wire screens _8 are. 5.jnclined (i)n t he, opposite

dVedee i Be tsﬁreé’&’éhsotaﬁ%rm&é@&ddlﬁb’af e uma r Inlg} Sy side
?B%y%}s%%a‘?m“sfdaq“g the swisling How e dypmIaLy: @t dinescFom
e et S &%zies&gg%% E@éhg%;v&‘g%é Crtpward s 5L enas
FbERn N 180 RABP . itk Jebierr AT, Al meted i resrgenu S are
35Ftindd hiing drTES, detSing t&%&ﬂ ity gLaGreag sSithe upper
il b @%Q@W%Efeth%?%%%n?Ps%%@ﬁ@ﬁw Can al 50
ARRRITT: ool PGt & lEatdly, PEfthiba thE wéige wige screens
B oHeBOut Eﬁ%ﬁff‘g@ﬁi@lﬁa eﬁﬁé’ld%lﬁé”%gf#%@sﬁ%ﬁéﬁs%ﬁ%%d Abpve,
&gﬁ fn @%ﬂ%‘&?ﬁ? ich Cﬁ&;@'aﬁﬁ &g%h}él&éa ﬁ#&wgﬂam%%&hons
OB Tl wift Soleths hibaﬂﬁgﬁ%éhéu?igﬁ??ﬂﬂ | ks, gitached to the

t ixeaciBRSNEBACk GORTHI BUltS 6r fHieliRE.esent i nventi on,
which is a nodification of the lower part of the

073} Thephbde Hod lplﬂsteﬂth@
';U'Z'gg 2 orgr@ﬁli thgdexarrpl e of %9@13 én%ﬁ?dh?%af?&%ﬂ@ be

Ssnete Syl el i The, grosat ol ol
badditionallytuse thefdidde clienset iBFig 2. Furthermore, the partition
plates 5 may also be omitted in.the present embodiment and in that case,
the screens 8 also serve as the partition plates 5 and their two ends are
coupled directly to the peripheral wall of the inflow chamber 3 and the
guide 9. |
Embodiment 4
[0074] Fig. 5 is a partial cross-sectional view showing the fourth
embodiment of the separator according to the present invention, which
is a modification of the lower part of the inflow chamber 3 and outflow
chamber 4 in the example of Fig. 2 or in the example of Fig. 3. The
fourth embodiment is different from the example of Fig. 2 or Fig. 3 in

that a tapered portion is formed at the bottom of the inflow chamber 3, a

bottom of the tapered portion is provided with a solid discharge outlet
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bottom of the tapered portion is provided with a solid
di scharge outlet 30 12, and a drain outlet 13 is
coupled to the peripheral wall part in contact wth
the bottom of the outflow chanber 4; the other part is
configured in the same manner as in the exanple of
Fig. 2 or Fig. 3. Therefore, the illustration of the

S s B R O et

SRR 8F Bie bt RahBE: S Tnd PrhiEparisicgufigured
B, Sap RGBS b e BPBTO L Fild o7 B e TR efore,
R IRRG0Y; 0 oSl oBR TR B Rl el BT R the

f - opened and closed, and the solids in the
i%%%{’)%géhanber 3 can be discharged to the outside by

? ur tsﬂ enggdcflgér:ren gI osu%glgggzll }’1n g?%gf; to %g‘it‘éﬁ]ar gél ﬂ hggd to
S |

S el R R M e e
20 O 0G0 B ' QA LU St gl 1 i

stispdistEon Y ghaip! eThbrdifsBHalg@agu%ﬁ'lQ Ish&arrngiorﬁed of an

separator 1 is installed on th ound. The
oopérEingliPd ané A 428 tBht 8ldxeBehe bpRndi aAf that can Ige 2fE)eely

openi ng/ cl osi ng val ve 13b provided therein, and th

repened nad cipsed, iand fige sepidsain ahet Biffow EldinBer 3 can be
di scharged fromthe outflow chanber 4 to the outside

bgfischergedgot the opsiderty/ ep@singghedid/¢2b13b. Enmbodi ment
5 [0077] Fig. 8 shows the fifth enbodi nent of the

sEHEHEt Dhe alranr ditbet 1D in 2he foerthreerbodimenteistused. in order to

wherein (a) is a plan view and (b) a D-D cross-
discharge remaining water from the outflow chamber 4 through the
drain outlet 13 to the outside on the occasion of performing internal
cleaning, maintenance, or the like with the operation of the separation
tank 2 being suspended, for example, in the case where the separator 1
is installed on the ground. The drain outlet 13 is composed of a pipe
13a and an opening/closing valve 13b provided therein, and the

remaining liquid in the separation tank 2 can be discharged from the

outflow chamber 4 to the outside by opening the opening/closing valve
13b.

Embodiment 5
[0077] Fig. 8 shows the fifth embodiment of the separator according to
the present invention, wherein (a) is a plan view and (b) a D-D cross-

sectional view of (a). The separator 1 of the fifth embodiment is a
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sectional view of (a). The separator 1 of the fifth
enbodinment is a 31 nodification exanple of the
enbodi ment of Fig. 3, and is different from the
exanple of Fig. 3 in the position of the liquid inlet
6 formed at the inflow chanber 3 and in the
arrangenent relation of the guides 10, 1 Ga, and the

BafcRien stupgl oPtheEniididend SETilne. 504 & @it from
R0l G Floh S RSt of e LEBR nlud Togned at the
N S
A Bt R A A o
L TR A 0y M, A W
P A S S AT s

) .e., at the left 'corner of the bottomin
the 1 nflow chanber 3. Furthernore, the guides 15 10a

C{@@W‘Sﬂ Sd tRE ﬁ‘fﬂ{: Bo@iné:BS ﬁ@tlﬁkﬁopﬁﬂwd}egh?;seéﬁ’ﬂaﬁon

l'ocations, the right corner tom an

'dotiibinedRls 666 BRd #tfopbR pait 19 ¥l q%.fli&.-zbl[ 097 liquid

The flowng ITquid influent fromthe uidinle

dasaiesds forned Ae tﬂéﬂﬁ%ﬁéﬁ‘ paaBeitheSnfldw chatifer %d(sga%giﬁk?auy,

right by the guide 10 at " the left 20 corner of

bkatd portddn ofehe Mid 2), ety fldwihg lidui { i
t he gpvvarrél directi 0139 by the qgui degl %alagt?&tnhgfe?i ftﬁo1nlet6

ciower detvriviedbot Then C%ﬂliﬁei $0 tondpiiedt BF et ihelihé@ plate is
| eft by the guide 1 at the right upper corner; as a

rmovided Eetheepoditioh eppositento ftheiqudshen6i $.ef oatmaek left
in the inflow chanber 3. 25 [0080] The flowng liquid
i cornee of the bottonaib¢he hifewsetrtarhbendgh Futhermore, the guides
10a comprised of inclined plates are also provided at two locations, the
right comer of the bottom and the right upper comer, in thé inflow
chamber 3.

[0079] The flowing liquid influent from the liquid inlet 6 descends in
the inflow chamber 3; it is turned to the right by the guide 10 at fhe left
corner of the bottom of the inflow chamber 3; it is then turned to the
upward direction by the guide 10a at the right corner of the bottom; it is
further turned to the left by the guide 10a at the right upper corner; as a
result, the vertical swirling flow as shown is formed in the inflow
chamber 3.

[0080] The flowing liquid in the inflow chamber 3 passes through the

screens 8 (wedge wire screens 8) formed along the side faces of the
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screens 8 (wedge wire screens 8) forned along the side
faces of the 32 swirling flow, into the outflow
chanber 4 and it is discharged through the discharge
outlet 7 to the outside. On the other hand, the solids
prevented from passing into the outfl ow chanber 4 by
the screens 8, ~circulate .inside the inflow chanber 3
on the v rtica{

OBudr o e A8 28, L Sy
e B TSRS M R
AP B0 S 5 oS SRR 88 Sreens
o S B0 0 o o
S 1419 O b o3 Vorb 044 Bk B o B, s of
(5l 27398250 B SBEHHAE SR o ATRRF B 5, o, el
S B0 | TBTSSBaicher SAARE il birboddhy ciBlfgdred as

04k &ibed aBBYe tiE emﬁ{dgﬁ%l %ﬁ%l;c%}_ﬁe QngHé?_Eﬁ?éj vk ht?hez #ving

manner as In the ex 1 g. erefore,

S ; ' in Fig. 8 are denoted by the
Sgg’glm’éﬁ i%daﬁ'of%ﬂfgfpfs?’

reference sy and redundant description is
OFmbSdintas n- 20 [0082] In the sixth enbodi ment, the
| ower part and the right part of the separation

cpoo&i nFig.? ghews e tegAbbairetooPt i

S ruct]ureg, t he inf?gyv&tghegﬁw%beguge and th;]éeé’%i&{r ?’ﬁogv'c\}ccordmg to
cthaeTE@é efit deertivr)Rehéretn ¢8) 198 plam visiQ -
di sc arsge path 7c is forrrgd) bet\}\)/een t he E}ﬁr?s{b eﬂv\% lEhecross
apectidreal oviesi @€ (ol | Thehsegdrawirny dff eHe dix@ASSthBediment is a

through the screens 8 25 (wedge wire screens 8) and

f trayvdifigatioh extangple wiffthewmbediveentdof Fig. 8 and is different from
the example of Fig. 8 in that a discharge path 7c is provided outside the
discharge outlet 7, and the other part is configured in the same manner
as in the example of Fig. 8. Therefore, the same portions as those in
Fig. 8 are denoted by the same reference symbols, and redundant
descripﬁon is omitted herein.
[0082] In the sixth embodiment, the lower part and the right part of the
separation container 2 are constructed in a double wall structure, the
inflow chamber 3 and the outflow chamber 4 are formed inside the
inside wall, and the discharge path 7c is formed between the inside wall
and the outside wall. The flowing liquid passing through the screens 8

(wedge wire screens 8) and flowing into the outflow chamber 4, is

discharged through the discharge outlet 7 into the discharge path 7c with
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di scharged through the discharge outlet 7 into the
di scharge path 7c wwth 33 a vertical cross section of
L-shape, and is discharged through the short pipe 7a
formed in the vicinity of the end of the discharge
path, to the outside. The separator 1 of the sixth
enbodi ment configured as described above can be used

£ SRR B ATy AT Sheberh s dieharied froueh the shor
A AR G T T,
AL LRI S i AR AR s
P RSIEONE AL ST B BB e
AT PR ol Sofich Tk IR ABR wlfly,

:ﬁﬁﬁﬁ;({]iﬁﬁ%ryent relation of the guides 10, 10a, and

e other part is configured in the sane nanner as in

tl[gﬂ)t%aﬁ@ e1gf sﬁbgzs %heT@%V@ﬁg{ eembﬁgiﬁ‘l@ﬁ? BP! e ns%g%f‘ator

sein Fig. are denoted byt same reférenc

SYCHRRHRe R 'the PrRAVAIERIenABHC rvivﬁetréﬁﬁ%dgqf g:;%{ageﬂe 5&% {b) an

[0084] I™n the seventh enbodi nent, t I'nl et

| BJf Of - : PEL OfHehgess | 1 o fhk h
e ohiong WPRTPRDL R FeRuaford of tht Meventh

f é@BodirBeRPiaiRhér ﬁ%diﬁb@tiénte_@(ﬁhleplé of hRt@hbbditfeof Fig.
20 illustrated, to the liquid inlet 6. Nanely, the

8 anidrig diffetérd fromsthppbiaesble o Pig, ein el po¥itbamIhe $iquid
by maki ng use of a difference between liquid Ievels

i mlehe forpedyatthetinZ@vartaniber B ahdfihothiecAaahesment Aflation
exanple of the supply part 20 is a water tank or a

t afikhé quideorldyel 0d, pndchesotier pateis ponfipdesd in the same
pretreatment systemfor separating relatively |arge
2mannkr ds iauthe esarhpld efl HigaBes Bhereforegrthe same portions as
‘those in Fig. 8 are denoted by the same reference symbols, and
redundant description is omitted herein.
[0084] In the seventh embodiment, the liquid inlet 6 is formed at the
lower part of the side wall of the inflow chamber 3 and the flowing
liquid is supplied from a supply'part 20 like a tank or a water tank as
illustrated, to the liquid inlet 6. Namely, the flowing liquid is supplied
into the inflow chamber 3 by making use of a difference between liquid
levels in the supply part 20 and in the inflow chamber 3. An example
of the supply part 20 is a water tank or a tank for storage of processing
water provided in a pretreatment system for separating relatively large

solids such as fallen leaves and papers.

[0085] The guide 10 comprised of an inclined plate is provided at the
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[ 0085] The guide 10 conprised of an inclined plate is
provided at the 34 position opposite to the liquid
inlet 6, i.e., at the right corner of the bottomin
the inflow chanber 3. The gui des 10a conprised of
inclined plates are also further provided at the

ri ght upper corner and at the |eft wupper corner in

t he.j.nfl h 3...The flowing |iquid inf t 5
i S B B S 6 S o e b Binaer e
Yl b8 8RS by 57, IS0 ehtiar ot Solised of Pltined
R DR A A L
el oER it the bBS Belier 35 T eadlowitE lifidriuent
t . ej i . . .di to
(A FOROATAN bl S, SRR BY BTG s feencs
_ ) . , : _
i°hs efL RBERE (RER, B Phe Kuige T0sithe PO P it
, , r . ¢
O oo TRARARE e Uphirivart) dRECbH U WFBARe 15 5t g0 1ot
. . , 3 .
S P R Ao
95 Tetmedlih the iAABW SrAbet 9, L he same manner as in the
exanpl e of Fig. 10. Therefore, the sane portions as
thetRdihent @ 10 are denoted by the same reference
synbol s, and redundant descriptionis 20 omtted
. 7 il oal e c o .
irtﬁ)loga] 6Fii[gs(')q1ég ogrhnqa‘gs gjtma?he tg?%t om o% thethien%?gkv“\é1 tgﬁ 'gg%%rrdmg
3o thiedpriebent invention| whieréin ()8 RPplagdvietwahd #b h U@ Eross-
[iquid supply punp 21 as shown, or fromthe supply
psectio2@] vaswsoDi). i MThe Gepdfitot 4 bAehé et émbedifent is a
The guide 10 conprised of 25 an inclined plate is
gmmliiﬂeaiim exaenplesof ithe enbodiment oft Rig.| 101uind igldefferent

from the example of Fig. 10 in the position of the liquid inlet 6 formed
at the inflow chamber 3 and in the arrangement relation of the guides
10, 10a, and the other part is configured in the same manner as in the
example of Fig. 10. Therefore, the same portions as those in Fig. 10
are denoted by the same reference symbols, and redundaht description is
omitted herein.

[0087] In the eighth embodiment, the liquid inlet 6 is formed at the
bottom of the inflow chamber 3, and the flowing liquid is supplied from
a flowing liquid supply pump 21 as shown, or from the supply part 20
as shown in Fig. 10, to the liquid inlet 6. The guide 10 comprised of
an inclined plate is provided at the position opposite to the liquid inlet 6,

i.e., at the left upper corner in the inflow chamber 3. The guides 10a
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i.e., at the left upper corner in the inflow chanber

3. The guides 10a 35 conprised of inclined plates are
al so further provided at the right upper corner and
at the left bottomconmer in the inflow chanber 3.
[0088] The flowing liquid influent upward fromthe
liquid inlet 6 is turned to the right by the guide

il of dined e frd oL BVRG iraptiét BEBIA PP pper
Db bt HE I ol oo i e WM GR = 1

IP0BBL s 'Y Y HARKT ibBulht Tibard it B, Bibid dntet 6 is
Aol 19 TE R bASREHIAS 10k 18 thfl BESEPR g dqupyyard
Hiceciih 8! 8 GRS 00 Hr A rleh ugpdt, FEEET ERAERE, it is
FoPReflit@mel Pt RE: BERRE 3@ 108Nt a’%g lg?q%cﬁcgérhi ddrBBr; as a

plate 5 partitioning the T nside sp

sepalt atth® vértiokl Awilifs 6w RE! NOWASIEC i

the outfl ow chanber 4I?gthe screens 8 i)rg%g% fai:lt@]tiﬂemﬂow _
RMamberon pl ate 5, a dividing body 32 dividing the

i nflow chanber 3 into a first chamber 30 and a second

q0a8vEFigl .1 2ashewe the ainthr émbddiveredf the separaibr hdtdrding
body 32, the supply part 6 fornmed at the first chanber

30, thengreksbat itivesitiongevinsteire(ay if aroress-séctidital aded 8lng an
chanmber 4. The 20 supply part 6 is conposed of a

tHrHudirebtibn ofidb) iand i(b) S5de oveks-seétivte viewsdlong an I-1
chanber 30 and the discharge outlet 7 is conposed of a
tdirectipn ofiéh)e nade in the peripheral wall of the
out fl ow chanber 4. [0091] The short pipe 6a, for
0890 eT'he separatanheliasethe separatipst tasdn?, thepartitien plate 5
sewer age systemis connected to the SuD&ﬁ part 6 and

t

tpestitivhisgdhe mispde Fpace of etheoseparatidn A owe ttheainflow
pcilfa?n{)gr %ogg Ctthgdo&t%ow echamber 4, the screens 8 provided at the
partition plate 5, a dividing body 32 dividing the inflow chamber 3 into
a first chamber 30 and a second chamber 31, an opening part 33 formed
at the dividing body 32, the supply part 6 formed at the first chamber
30, and the discharge oﬁtlet 7 formed at the outflow chamber 4. The
supply part 6 is composed of a through hole made in the side wall of the
first chamber 30 and the discharge outlet 7 is composed of a through
hole made in the peripheral wall of the outflow chamber 4.
[0091] The short pipe 6a, for example, to be connected to an upstream
pipe of a sewerage system is connected to the supply part 6 and the

short pipe 7a to be connected to a downstream pipe is connected to the

discharge outlet 7. The short pipes 6a, 7a may be omitted in certain
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di scharge outlet 7. The short pipes 6a, 7a may be
omtted in certain 36 cases, and the pipes of the
sewerage systemor the |ike may be connected directly
to the supply part 6 and to the discharge outlet 7.
[0092] The separation tank 2 can be nmade of reinforced
concrete, netal, fiber reinforced plastic, or the

i, e o S s o
el 34008 ol S 1Sl B3 G 7
mﬁzweg@smm; B e B RelbrbPea,
A e o iu%e*zs R —
S0 AR AR T O, AP 8 by i
LD i A e
B g AN LR, m"f%%gﬁw?@ﬁé 3 Ffigdntow

il et e Setpat e miow
SéﬁdrHEelaB?m ANdhees ou{ﬂ)@\%”]:héi‘ih e:F“4S %Bﬁ{tﬁﬁnféétté e&mﬂ éa%h other

provi ded h the weir 7b the weir 7b prevents

tﬂh@oﬁ%lﬁroug.}?ﬁé@ §paRat 'aBBvéOiHe‘i'ﬁ Al tRe! u }E}g &%@é""fﬁgms an

out the 'di scharge outlet 7 to stream

soverflomiescttiont 359 TheseveBownse?idn REMAMGtTREhS ﬁs tidBows:
out fl ow chanber 4 can be taken out and renoved from

twhehop hevppeit bg th8dikd daddeson 1arpeapPoRRt iGH ﬂoatmg solids
occasi on. 0094] The partition plate 5 with the

saideod & aerpuyadly hﬁb%taloﬁ%r Wwith aanwheeri iodehe inflow
space of the separation tank into the inflow

cttearhber, thendvetftowusédtion Gambleowd theash ¢canobaflondaned the
corrosion 25 resistant netal, fiber reinforced

pbatftow, chambéred |sokas torpreventtiodnflent chamber 3 from being

filled and clogged with the solids and others.

[0093] The discharge outlet 7 is provided with the weir 7b and the weir
7b prevents the overflowing floating solids and oil from flowing out
through the discharge outlet 7 to the downstream side. The floating
solids and oil remaining in the outflow chamber 4 can be taken out and
removed from the top by opening the lid 34 on an appropriate occasion.
[0094] The partition plate 5 with the screens 8 arranged thereat
partitions the inside space of the separation tank 2 into the inflow
chamber 3 and the outflow chamber 4 and can be made of corrosion-
resistant metal, fiber reinforced plastic, or the like. In the embodiment

of Fig. 12, the two parallel main surfaces of the partition plate 5 are
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of Fig. 12, the two parallel main surfaces of the
partition plate 5 are 37 conposed of a small-w dth
frame and the screens 8 are arranged inside the
frame. [0095] For this reason, nost of the function to
partition the inside space of the separation tank 2

into the inflow chanber 3 and the outflow 5 chanber 4

s 'pl aye y the. scr 8. The partiti.on plate 5 can .
b@rﬁsﬁ¥¢<§ e?w@élt‘ﬁla{ﬁﬁ?é%mﬁ&n the atPresasE! Wrecamanged inside
fixed to the inner wall of the separation tank 2. It
i e Trameyer | possible to fix two ends of a screen 8

HoloB s Bt FERR, Sk ot fuicRRRS sratifighytis invidgpace
i SRR 5 o YA b B
TR Aol Bleed B, BRLeGeRRS 8, Y THRGpareiith blate'sy ban be
AL et B PRBhG T el Befet SbHE SR el of
R ERrafoR SRhEP: It X' BobFehPRESIPRN Lo T D hilS'of
Rt 8, WA £ LAl SEDRLE of SBGBRIaiREly IR tex wail
f of e sfﬁiﬁ?@@ﬁ tatk 2T8%d ngitlg% c?aségg?@ ScrdRfleg %iﬁgaserves as the

materi al®, for exanple, resin such as

I RIdHRRES. concrete, or the like. 20 [0097] The
di vidi ng body 32 of plate shape dividing the inflow
cEm%quﬁe lsﬁp?lyt pért’d formedh A eIfirdP cARfh ‘?aosi%%?lsigured to

chanbér 31 exténds fromthe side where the supp
PRéizEntablyf QUpPld. theoflbWen® ARAsHt Bof piRe i
Photizentally AIP1Y. theploWN@RAGK' Rof R Rt (oF theCfirst

dehareber i30. 0 Previdedeneanthd paetitiohaples S5 asn dRE CothRedide
above, the first 25 chanber 30 and t'he second chanber

3Where ther fkevinigt ialidostpplieéd from the supply part 6 moves
horizontally in the upper part of the first chamber 30 to collide is the

guide 9 for making the moving flowing liqui.d smoothly descend and
thereby smoothly generating the vertical swirling flow in the first
chamber 30. The guide 9 can be made of a material, for example,
steel, FRP, resin such as polyethylene, concrete, or the like.

[0097] The dividing body 32 of plate shape dividing the inflow
chamber 3 into the first chamber 30 and the second chamber 31 extends
from the side where the supply part 6 is formed, to the opposite side
thereto in the inflow chamber 3. When the inflow chamber 3 is
divided into the upper and lower chambers as described above, the first
chamber 30 and the second chamber 31 are formed with almost the

same plane area and a deposition section 36 for solids is formed by
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sanme plane area and a deposition section 36 for solids
is formed by 38 making use of the internal space of
the second chanmber 31. This dividing body 32 can be
made of a material, for exanple, steel, FRP, resin
such as pol yet hyl ene, concrete, or the |ike. [0098]
The dividing body 32 of the plate shape is

TS yise. G dhe; Wik, Spae o0t Hagoseqand {bamderi AL This
SRTpl Bk AR O Sl ORI, L, e
(downst rream sj dq%l)x' These %%u des 91 erate in
J5&HLSuGh %pﬁhf Ylﬁgea%‘?l?cd'_ ©fOTthe 1gtF-de 9 provi ded
fabﬁ)?!%it i;ﬁﬁb Giyidie bOdy ort 'fgg‘p@tgf‘sﬂ%sgdé%ogfﬁgp%mh%nged
' 30..10099] T 8 .
30 R oSSV TRERBEE R B Bt are
SPGBl eSS S, AR B s i
ChEARL ARPERPARIEHEESe s WhePie” (ABRSEOMESLY Thess
P bpbeesn SABRSAL LIPRL koA 5,80 BRBvided
SO0 0ot 8o e BEATHRG! BSio RO St he
%ﬁf%a%%l{rigeﬂéwﬂ%e%fs cfafitis %d? the dividing body
32, 1.e., In e center between the two edges. The

ItO [ﬂga)ggfﬁeis@rééiﬁ i ekt EndlivepGEAIR) <o ad Qo thee] esaiarezggvith the

3 shown in Fig. 12 (a) are separated fromt

t #Rpeedoesedgest bE tHed‘p'I‘atéisfkﬁ?bi dividing lhl§‘o&9' Vigiipo tRodyidth

32, but, wthout always having to be'limted to this,

f direeienpl.e, wittetHonwe dggéséd\ etlpes ikl HirdLrish ?e?geﬂﬁicular
t he opening part 33 may be nmade coi ncident with the

o e borakt gy, et s i, poas s

stheaetat, i gl theirslowetsedges are in contact with the bottom of the
second chamber 31. The opening part 33 for dropping the solids from
the first chamber 30 to the second chamber 31 is formed in the center of
the guide 9 on the supply part 6 side in the dividing body 32, i.e., in the
center between the two edges. The two edges in the width direction of
the opening part 33 shown in Fig. 12 (a) are separated from the two
edges in the width direction of the dividing body 32, but, without
always having to be limited to this, for example, the two edges in the
width direction of the opening part 33 may be made coincident with the
two edges in the width direction of the dividing body 32.
[0100] The below will describe a method of separating the solids

contained in the flowing liquid, by the separator 1 of Fig. 12. The
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contained in the flowng liquid, by the separator 1 of
Fig. 12. The 39 flowing liquid supplied fromthe
supply part 6 into the first chanber 30 noves

hori zontally as indicated by an arrow in the upper
part of the first chanber 30; it then descends while
belng gui ded by the guide 9; it is further guided to

iy fod Sbgied saahs: el o éfri%qﬂhageﬁfw%ﬂék%én@er 30
b°d§?s3 ﬁnmefari%oa{’ ey e erighidn e Hpnet pert of the firs
%ﬂﬂpﬁémﬂ@ t 8@” ”&h{l “élﬂlgS&Y@sﬂ 9 i e lgacidt i

%té'g%ﬁge% é)?é ; O rillﬂg 'béltﬂ)& élﬁl&e%](t%leh%&ﬁ% gu1dge 9in
‘i\’&ér {eu} Rortfrd o §Pﬁeeﬁldt<5}f ycaRBlg hdy 25t i passes in
fthésl%)l oW qug@fedf ve%‘?@ggv&g Hi]ll nghl%ln{rilet g@&#el Bé{OW the
%ﬁiﬁaﬁpﬁgmer ASSEENqbIE BV RRB ol T b flow the
SR Bk 61 B PIRSISpld Rt BESHERGIEY M uide o

@ﬁéu@@ gdige ¢ B prghi 2 SW Ritinae af B'tl?é’i" & 'ofCtHé $ib/ling

fluent™ fromthe sup part verti cal

%d 309 fiPYhik Smﬁﬁﬁ@f %h@dvér@i%'af’ %vshPl?nog fAdwti sCﬂﬁE’ﬁ@d in the

nd an anount of the flowng |[iquid equivalent to

aﬂllo lpid iR Y fikdiadtR@ibdd 3G through the screens 8
into the outflow 20 chanmber 4. [0102] The verti cal

j@lﬂl] nOnf thevotbier hdhdf/\gértl of theeflowiak ﬁ;\.ﬂﬂb@ém%ﬁll?%wulmg

escri bed above and en the swirling flowis

rigodied@est ahambdr B0 Abwsf thesugh hie top soteémr® ififo theoutflow
flux of the swirling flow hor| zontally flowi ng from

t¢learhberidd andl ent that ®cgasidag thy doirdsdovniainehin gihiedflo%ing
to 25 descend, and it becomes the bottom surface

dlugiridg alretmaptutemi tand separated on the surfaces of the screens 8

without passing therethrough. As long as the flowing liquid is influent
from the supply part 6, the vertical swirling flow is generated inside the
first chamber 30 and an amount of the flowing liquid equivalent to an
inflow amount thereof flows through the screens 8 into the outflow
chamber 4.

[0102] The vertical swirling flow circulates in the first chamber 30 as
described above and, when the swirling flow is regarded as a flux of
flow, the top surface of the flux of the swirling flow horizontally
flowing from the liquid inlet 6 is guided by the downstream guide 9 to

descend, and it becomes the bottom surface during return to the

~ upstream side through the lower part of the first chamber 30. On the
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upstream si de through the [ ower part of the first
chanber 30. On the 40 other hand, the bottom surface
of the flux of the swirling flow flowing horizontally
fromthe liquid inlet 6 is guided by the downstream
guide 9 to descend, and it becones the top surface
during the return to the upstream side through the

| o&%#&i’%éﬁé é?tpgﬁgfl hefach er@ﬁg&f: érivBling oy figwing
REPRRES trofouR Tadinfte i< %Bd%fﬁay fle dotslieam guide 9
oRF RYEHRE Gadiis RIS PRE 40p; Siiface e b BRI T the
ARG SBEhEO 80 0N e oF b ERG. Mg The
SfereBho Ry %ﬁ%ﬂf’g‘"’%ﬁaﬂﬂg{@% WQL’ %ﬁgﬂéﬁ%#&?%%éﬁig Y4t and
dﬁgﬁéﬁ Sitfacks dIERAlihe MW R deRPriBea! 1 10 he

GEPIQT%I Egé[ggﬁtﬁﬁ %%’gecon?ﬁhét?%er gqﬁ lﬂfe Wsﬁggvﬂ})eﬁcreem 8
LAY pRONITOmTREhetverieal fwirllife, ABLECTHE splids such

t ¢ sahd Qhﬁ@;%%lé& ofhendes OrCele SWirlidg ?Lofvb nglld MI&doAhem

descri bed and part of the swr OW passes

t fcd ot H@oﬁﬁﬁ‘ﬁf@h@ seBbRd émnse&t f3'10V¥il6ﬁge & ri)arlzgf the

[ 0105] When e screens 8 used are
sfloedng tiquidpahedigh fihee opehitls partwsBl .orf Nthe way of the
configuration increases a fate of circulation of “th
f imuvepadritgdso e tdbposived lin nbief depusition Recfibhs3o Qﬂ&ﬁ’@eiecond
30. However, an absolute anount of fine solids is
sohitband leveThé fflovimyg tiguid livfleentnintd thef decohdcéteariber 31
30, the separation process can be continued for a |ong
Zpamsmdmjomgh ttheescaeehs Busxiehdipgs¢s the swcobldechamber 31, to
practical use. On the

flow out into the outflow chamber 4.

[0104] The screens 8 provided at the partition plate 5 are arranged
along the side faces of the vertical swirling flow formed as described
above, and part of the swirling flow passes through the screens 8§ into
the outflow chamber 4.

[0105] When the screens 8 used are the wedge wire screens to separate
fine solids as well, this configuration increases a rate of circulation of
the fine solids on the swirling flow in the first chamber 30. However,
an absolute amount of fine solids is small and even if they circulate in
the first chamber 30, the separation process can be continued for a long
period of time and thus it poses no problem in practical use. On the

other hand, the flowing liquid passing through the screens 8 and flowing
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ot her hand, the flow ng |iquid passing through the
screens 8 and flowwng 41 into the outflow chanber. 4
fl ows through an opening part forned at the bottom of
the weir 7b, to the discharge outlet 7 and is

di scharged therefromto the downstream pi pe. [0106]
The upper spaces of the inflow chanber 3 and the

i B on s SRR £ 2BTI13En "% Sngink Bk Fammed at the
(R F (8, FRR Uy thE TisiihrdR (el ' i, gischarged
Bt B Rt R AR chamber 4 to stay there.

{0T0RL Tl PAUERE e, 8P (RE tRo R pdinbef [ ih i ottlow
HBEPECE thhfini ot ih et WG, BCTBh Yo V4 By, gBetion
511 o disssibPR gbbyey RIRERTL e arloul (61 ASRHNE <Phids and ol

ﬁtgggﬁ?rgﬁ[%%a%e%&d YAt %airﬁﬁél%?sﬁﬁ? iatgl@ ﬁﬁi&\ﬁicl?arﬁﬁer 3,

_ _ ng the deposited solids to th
%Te?'&%_r%w ront YEE RAAGW §RAPI5Tht@ thd bt Or&&rﬁ‘l@er-4

appfopriate occasion. A discharge nethod is,

eppa stk thesd) omeadib@ﬂokﬁngpﬁaaﬁﬁg Jolills34nd GAY &fd BibdK by
upper“part of the separation tank 2, to insert a

sthet welr b p@xd fhiendé et tiwwt Mtouﬂbugheth@rxﬁabmgadﬁtle’ﬁ to
into the second chanber 31, 20 and To punp the

ditbecdowestreghiside.upward fromthe deposition section 36

by a suction punp or the like to recover them Another
nEX109q As the flowingi 1tii@ia1rdie$emlrig/cdm'ﬁiu&d dvet d Iorighgeriod of
bottomor the |lower part of the side of the second
clinyebiey thelsepacatopdn théenmearti oigalids degodited irathd deposition
di scharge the deposits to the outside. 25 Industri al
AggaitionaB6| it the second chamber 31 gradually increases and raises a

need for discharging the deposited solids to the outside while
suspending the separation process on an appropriate occasion. A
discharge method is, for example, an operation to open the lid 34
covering the upper part of the separation tank 2, to insert a suction pipe
from the top through the opening part 33 into the second chamber 31,
and to pump the deposited solids upward from the deposition section 36
by a suction pump or the like to recover them. Another method is to
provide an opening/closing lid in the bottom or the lower part of the
side of the second chamber 31, to open the opening/closing lid, and to
discharge the deposits to the outside.

Industrial Applicability

[0108] The flowing liquid to which the present invention is applicable

42



10

15

[0108] The flowing liquid to which the present
invention is applicable 42 can include, for exanple,
rai nwat er and general drainage water flowing from
houses, roads, and fields into the sewerage system
factory effluents, restaurant kitchen sewage, sewage
fromneat-processing plants, industrial water, and so

on. .Thcg &ée ent i nventi.on its al é_o Se%péri cabl e t%) flowi

B O ATl CHITS SharFIeRd T eptiis ery, oving
ﬁg%%@qgesbrr&ﬁg% aﬂ&ls&begdsc : aiﬂﬁ? n?%?l@gﬁoﬁys%%giécmry
B
R R
Sl % v ARE P i B0M AP BBl M., machine

Pl iR (Y WHRLS i8S UUHSnTRAWASR oft Prewery wastes

ective e Of water resources, ¥t I's necessary

. . f 1 i .
SR HIEoh St BRA305F M AP alt AR BRIl yf rects
o h 1 ¥ . J e .
RIS OSRRAL id o KSIERT coliind: HERRD iquic
r SYTRY Sephitite SOliUY Srom éhﬁi)&hﬁé’“cﬁﬁta{iiﬁﬁilgsﬁﬁg%l'ﬂ@énﬁsﬂowing

possi bl'e, and the present inventio
idsed différehh Specific! @AVIRES ahd sepifdte the TN HLGId of

I
water. Therefore,” the present |nven?l on can be
pthef karadt g?ek_siﬁ@ gﬁvitzfipémﬂ*théim&fe, Sot ivistet Re@RfBe Aheasures
many industries. 43 CLAIMS 1. A separator, which is a

dend effdoives aperoft waters fdsotiscer) it dk nestessary! ftf keidve toxic
liquid, said separator conprising: a separation tank;

asybstanddsosuch! ad ehyperfingi solidy @ ibwteiea s@rt aarpfadva@ced
separation tank into an inflow 5 chanber and an

owedtnoentcisacheied sut byeemenibrade drédtnidie grathd likenfor that

purpose; in order to efficiently perform it, it is desirable to remove the

solids in the flowing liquid as many as possible, and the present
invention is also applicable to the pretreatment in reuse of such waste
water. Therefore, the present invention can be preferably used in

separation of solids in each of many industries.
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plate; a liquid inlet fornmed at the inflow chanber;
and a discharge outlet fornmed at the outflow chanber,
wherein the inflow chanber is provided with a guide
unit for formng a vertical swirling flowin the

i nfl ow chanber by reversing the 10 influent |iquid
fromthe liquid inlet, and wherein the screen is

di sposed along a side fa e swrling flow thus
fornmed. 2. The separator ﬁgmgg to claim1, wherein

sdot Tonepaaoh BTy 4 GBKIBC LY Scpafnrtelas Sontaiped in
A AT R sl SRENERE U o Fariion
obfie bfhini 8RR, BF 10 nbifariEi G, g gy intiow
ACpADPED 217, Ao ik et & Rrec BOFiASY B 1By Pitition
WREHETE lichid BHISE foffhe AP BV AR T R YU lischares quilet
f eiiBad at tHé”@utf%RV%hHﬁfbe}rongi tudi nal end. 3. The

separator according to cl’aim2, wherein the screen

Conpri S@herdMOLRE h?ﬁb;ﬁl %]]:i’eﬁ?‘(l)akp gsa jﬁbgﬁ]églr rieh g%i;]cge? glgit for

so that they are par or so

difsirAReea RRINEANSWREAR SRSk Sasee Wildw %haﬁﬁf&ge% %@f&' 2 the

the liquid inlet. 25 4. The separator accordi 0 an

oRefl@éntcli @hidsfrdnd fhégliﬁw h%'s'ﬂ ARE wiRFEREhd §c1§éefrg§%ﬁ§posed

of a wedge wire screen in ich a plurality o

wehtggy wisid%sfauétdfthe\sfaﬂﬁmdg fRive ghed fAsineédection are
|

arranged in a vertical rection, and a part of an

i AnerTlseisepaaterf a¢durdiny towlghanherhdrein geeRepahtdN tank is

heads of the respective wedge wires. 5. The separator
aformeld vith @ plaaerordss véuticai of axiestdnigidar sidpndi afl elfiptical

fromthe heads of the respective wedge wires toward

dshape hewitg 4 hengitfidinal axis and a transverse axis, or a rectangular-
circular shape rectangular on the liquid inlet side and circular on the
discharge outlet side, wherein the partition plate is disposed so as to be
parallel to or biased from a longitudinal direction, wherein the liquid
inlet at the inflow chamber is formed at one longitudinal end, and
wherein the diécharge outlet at the outflow chamber is formed at the
other longitudinal end.
3. The separator according to claim 2, wherein the screen comprises
two screens, and the screens are provided so that they are parallel to
each other or so that a distance between them decreases with distance
from the liquid inlet.

4. The separator according to any one of claims 1 to 3, wherein the

screen is composed of a wedge wire screen in which a plurality of
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are inclined- toward a downstream side of the forned
vertical swirling flow, and the axis lines are
inclined in opposite directions to each other
according to upper and |lower flows of the vertica
swirling flow 6. The separator according to any one
of clains 1 to 5 wherein a solid 10 discharge outl et

BB P B R anstl chfs. BEFfigR e, agtinged”in
SefEaiRedidl %n@#b%ﬁéoéﬁﬁﬁi%ﬁﬁ%&:@éqﬁﬁ%%%%&%ﬁér is
JorfpBistof s ot MRS R wede®Mlteh, ' ¢ he 2&:“3

S ST ok oPTRYAefeato RIRE 4 WMUASESB TR EhleMRing
PPl R RSP, R0 o8R8 ends thercot
REE RBRRSH t¥Rlakd A doWHstfeahl 81 oF'the FoHRN %ﬁﬁ%ﬁ%wming
9. The separator according to any one of clalns to

8510%,“ 8h&'the aRis BHe¥BE ﬁ#ﬂﬂ‘xe;cﬂi% &?Bg%ﬁe ‘Eﬁfe%?i'o;'@ ?ﬂ gach other

communi cati on between the | anber an

Uecor@NpaBARRE dntl Rivet BISEhs S tBB verReAl éwfrhhgm&&. the

partition plate, and the discharge outlet Is provided

V.t NTheWephrdtOr adécYdens t@ahyUnd dPelaimg 1SR 5 dWhEk&di a solid
flow ng thereinto. 10. A separator, which is a device
fdisclsaparonitionds providedcennatbotied dfithedaflodw thgmber.

liquid, said separator conprising: a separation tank;

] .paiThietseparatot atcondinig té aapiong cficlaitas detoseawberfinta@rain
separation tank into an inflow 45 chanber and an
aoutidtdspedraidedrat sabottoreof theavitflesy @haidberpartition

pl ate; a dividing body dividing the inflow chanber

i 81t oThe seppeatof iacebrditigatthanyaoek aflclaens detwdd wherein the
chanmber; an opening part forned at the dividing body;
diguidpinlepas fofmedeat an upperfporsionc béirtherinflowl chantber, the
di scharge outlet formed at the outflow chanber,

guide unit is provided at a portion where the swirling flow ascends from

a lower portion in the inflow chamber toward the liquid inlet, and a gap

is provided between an end of the guide unit and a peripheral wall on

which the swirling flow ascends.

9. The :sepérator according to any one of claims 1 to 8, wherein an

overflow section to establish communication between the inflow

chamber and the outflow chamber is provided at an upper portion of the

partition plate, and the discharge outlet is provided with a weir to

prevent oil or floating solids from flowing thereinto.

10. A separator, which is a device for separating solids contained in

influent liquid, said separator comprising: a separation tank; a partition

plate partitioning an inside space of the separation tank into an inflow
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wherein the first chanber is provided with a guide
unit to generate a vertical swirling flowin the
first chanber by reversing an influent direction of
the influent liquid fromthe supply part, wherein the
screen is disposed along a side face of the vertical
swrling flow forned 10 in the first chanber and a

505850, A5 S0aSL0oe A SEBlort b edth B Heiion
oBletioF iuiilhe B0 ARABRRE AP iAok, ERanPeirinia) apigper first
[ Pife! e IBHAF sBRoRT, ko EoNE PRI reft TEhed at the
Ve, OBETE aent BRI AT HE Sl "and
iﬁ%%@%@&ﬂ&%ﬂl{éﬁo&tqﬁ%@ﬁggw %lgil[ggp r and an outfl ow

a screen provi ’ition plate, a
i Schar ECRIP) BREIRSE ol BOVRRER il gfide unit to
(Gt 3 9l SuBTE G ¢ (0ot D8R ) lering an
O o e i o IRy PG A Psrein the

f1 S:lt’!rB@l‘i' is d%pobed #6RERAi1e Fad® btk Fesped Nerlife ARy Tormed

, Wherein the screen is conposed of a wedge"wre
stz eles firgt Whiaeitber @dimaldwir @dgeeddeedy ERfend3Satdabt fo the

wedge- shaped cross section are arranged in a vertica

ddivédingobody, pard wherein i ) ndgpositidmcsectiont Fer isolideWinfluent
chanber is conposed of heads of 46 the respective

vintgaghitheopeainb partds formeed ax tignsédund eleambbe heads
of the respective wedge wires toward distal ends

t her edX separdtion imethod;, owhich ds cownsthwhrfosi sépapdtindi&olids

formed vertical swirling flow 13. The separation

neomfathext dor thfheeritoliquied, nsdid, sepanation arcthudr egeprising: by

particle diameter of the solids to be separated Is in

t meanangk aokeparafon comprising a separation tank, a partition plate
partitioning an inside space of the separation tank into an inflow
chamber and an outflow chamber, a screen provided at the partition
plate, a liquid inlet formed at the inflow chamber, and a discharge outlet
formed at the outflow chamber, forming a vertical swirling flow in the
inflow chamber by reversing the liquid influent from the liquid inlet;
and separating solids by the screen disposed along a side face of the
swirling flow thus formed.
12. The separation method according to claim 11, wherein the screen
is composed of a wedge wire screen in which a plurality of wedge wires

with a wedge-shaped cross section are arranged in a vertical direction, a

part of an inner surface of the inflow chamber is composed of heads of
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the respective wedge wires, and axis lines extending from the heads of
the respective wedge wires toward distal ends thereof are inclined
toward a downstream side of the formed vertical swirling flow.

13. The separation method according to claim 12, wherein an average

particle diameter of the solids to be separated is in the range of 10 um to

1 mm.
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