FKOEI 0901PCT DESCRI PTI ON OPENI NG CLOSI NG DEVI CE TECHNI CAL FI ELD The
present invention relates to an opening/closing device used in a flow
passage such as a sewage system BACKGROUND ART 901 pe/rc! osi ng
device used in a fl ow passage such as a sewage system%as conventl onal |y
been known (refer to Japanese Patent Application Laid-Cpen No.

2004- 300895), for exanple). This opening/closing device dans the flow
passage while a valve is cl osedDEBGRIPEJ@®Nage i s accunul ated downstreamin
the fl ow passage. If the water level in the fl ow passage exceeds a
predeterm ned water level due to a rainfall or the like, the valve is
brought into an open state, water flows to the downstream of the flow
passage, and the accunmul aORENBYGAGEOSINGDEVISH away. In other words, the
fl ow passage can be cl eaned. It should be noted that a float is used
to detect whether the water |level of the flow passage exceeds the
predeterm ned water level or not (refer to FIG 1 of Japanese Patent
Application Laid-COpen No. 2004-300895), for exanple).

TECHNICAL FIELD

The present invention relates to an opening/closing device used in a

flow passage such as a sewage system.

BACKGROUND ART

An opening/closing device used in a flow passage such as a sewage
system has conventionally been known (refer to Japanese Patent Application
Laid-Open No. 2004-300895), for example). This opening/closing device
dams the flow passage while a valve is closed. Then, garbage is
accumulated downstream in the flow passage. If the water level in the flow
passage exceeds a predetermined water level due to a rainfall or the like, the
valve is brought into an open state, water flows to the downstream of the
flow passage, and the accumulated garbage can be flown away. In other

words, the flow passage can be cleaned.

It should be noted that a float is used to detect whether the water
level of the flow passage exceeds the predetermined water level or not (refer
to FIG. 1 of Japanese Patent Application Laid-Open No. 2004-300895), for

example).



FKOEI 0901PCT Mor eover, there is known such a configuration that
frame colums are erected on |left and right sides of the valve, |ock

nmechani snms are used to | ock the val ve to the left an((jasﬁkgjt;llggbgi}g},lcol ums

so as to prevent the valve fromopening (refer to " Japanese
Pat ent Application Laid-Open No. 2004-300895), for exanple). In this case,
the float and the | ock nechani sns are operationally associated with each

ot her, and Ifmmov@ Qhei@Y@'kn'oﬁrri BacK laovw iTaaRaeRn’ B8aNEAnRY cSpaeds the
predet erm ned water level, the lock by the l'ock mechanismis rel eased,

resul ti ngeieteétod onale\ﬁeaﬁ@ergmgsxd&’@ef tled vaBiedldckofechosismEshanisd®o ar e
connected with each other in order to sinmultaneously release the lock in

t he | ocHocletianabestorthedefit ave rightrfpamdeadlonnt e defd peovént ithetvalveane

col ums. It is further known that, if the water |evel decreases
whi | e t Hfeomabpening brederedo FHESyah vand 6 raft dapadeseo Ratent | Applicatiat e by a
spring (refer to FIG 1 of Japanese Pateslt Appl i cation Lai d- Open No.

2004- 30@9)Op¢mN%>2é}9&r%9089 , favi exagagle). t hethisi easey @hﬁecﬂ@@thdhtlee
configuration that the force eneaed by the sprin mcreases in the state
in whi cHO?lﬁén apdspg fb‘ﬁeﬂpelﬁl URESOgated Emtfwm% er, and ififfiever, if
the water i ncr eases e float 0 te slo The Iock
echani SHREEAFYRL BrENe JoW Febener bershesipr ser il ProfF GBI atfom v and
the | oc S ckI There.th robl em t hat the val ve
does noii%%eﬁﬁ Jogkit” Bhe I oS i, N 8RR TN RBB B ¥ et 1 on
to qui Ciﬁp\én?ﬁ)f.n PRE 16 LUE- rlght lock mechanisms are connected with each other

in order to simultaneously release the lock in the lock mechanisms

respectively provided on the left and right frame columns.

It is further known that, if the water level decreases while the valve
is opened, the valve is returned to the closed state by a spring (refer to FIG. 1
of Japanese Patent Application Laid-Open No. 2004-300895), for example).
In this case, there is provided such a configuration that the force generated

by the spring increases in the state in which the valve is open.

DISCLOSURE OF THE INVENTION

However, if the water level slowly increases, the float will operate
slowly. The lock mechanism operationally associated with the float then
operates slowly, and the lock is not released quickly. There thus poses a

problem that the valve does not open quickly.

It is therefore an object of the present invention to quickly open the

valve.



FKCEI 0901PCT According to the present invention, an opening/closing
device includes: a gate that receives a flow of a fluid, and can fall
toward a downstream side of the flow a fall preventi opggyRipobhpler events
the gate fromfalling by supporting the gate; a support release unit that
rel eases the support for the gate by the fall prevention unit; a first
float that is arranged on the upstreamside of the gate, and is snmaller in
specific gravity than the fluid; a surfacing prevention unit that prevents
the first float fromsurfacing; a second float that is arranged on the
upst r eam si de Astontding g4t ethd spresentigotvealtione ahe opensig/élosiatg devicd s

smal ler in specific gravity than the fluid; and a surfacing-prevention

rel ease ingliudeshat gatd dhaegeceiwes|a iflay fofom Huid.ashdgcat faHetewawha f | oat ,
the prevention of the surfacing of the first float by the surfacing

pr event idoRvnstream ide of the Hloweyup daltpreveation writtithias nrevents the gataul ting
fromsurfacing.of . the first f]oat. . According to. the thus constructed
openi ng/é’?@#ﬂ&l%ém%‘??oglﬁ%@ée a4 3 SUPROTEGIp5¢ Unit thAHTelaASeTHE | al |
toward a downsiream sid t flow. . .A fal.l. pr.eveptio nit prevents the
gate fr GHPPAR, ThgRByactbae 4 wedehtipe it BEN Rorthalds whpRell cases

t he suppor . f , L, i Lrst f t is
arrange oEnhet ﬁés'%g% ?%Q%Og%fgé%%%&?#éd g%? e%ﬁtg%gﬂi% g}s:{crfriﬁzl éear ht{ynéhsaﬁlem iC

gr avi ty 30 LietChit frevBntidn @i Ra PRXRALL Ol HOLL ARKENSR! Suliienk T st

float fromsurfacing. A second oat I's arranged on the upstream Side of
the gat g sd@ndMANBdt 3R dd t18d ups@ahm Had dfThe Bk, Gk drfas@QEI fiC
gravity than the fluid. A surfacing-prevention release unit rel eases,

resul ti ngholve aiie st dangand is RmARGaRdsgdeifad graviey phgy ehé ifridphntihe
surfacing of the first float by the surfacing prevention unit. The support
r el ease surfdcing pactdntidre delease unith ghdtr celeasesf aesulgingf friohe stirfasing bbHat .

FKOEI 0901PCT According to the opening/closing device of the present
i nvent i ahe savenflaflvatprthecpreventioni of by sswfgsong of ther fisstefloat thiyethownst r eam
side of the gate. Accordi ng to_the opening/closing device of the

present Surfacmg qreveridons upmidr twhereimdbeusnpparhyreleaseayait i astivgtad for t he

ate b ulling.the faJl, preventjon _unit toward an outside of the flow.
g y r%sultgngg from sur acm% of t‘fle tllrst float.

According to the thus constructed opening/closing device, a gate
receives a flow of a fluid, and can fall toward a downstream side of the flow.
A fall prevention unit prevents the gate from falling by supporting the gate.
A support release unit releases the support for the gate by the fall prevention
unit. A first float is arranged on the upstream side of the gate, and is
smaller in specific gravity than the fluid. A surfacing prevention unit
prevents the first float from surfacing. A second float is arranged on the
upstream side of the gate, is arranged above the first float, and is smaller in
specific gravity than the fluid. A surfacing-prevention release unit releases,
resulting from surfacing of the second float, the prevention of the surfacing of
the first float by the surfacing prevention unit. The support release unit is

activated resulting from surfacing of the first float.



According to the present invention, the opening/closing device may include
a suspensi on nenber that suspends the first float, and include a portion
whi ch ascends resulting fromthe surfacing of the firspridmRigo1Megrei n the
surfacing prevention unit may include: an abutting portion that is |ocated
above the suspension nenber, and abuts agai nst the suspension nmenber if the
ascendi ng portion of the suspension nenber ascends; and a fixing portion
whi ch rot at ablAccbrdiag tbhheaipening/glosing device of ahp@resant mivientionstlsd at i onary
with respect to the flow. According to the opening/closing device of
t he pr eé};ﬂt prevestivhomnittmey ssuppeet agsprfacenni the dewnstregm sideuoftize
rotatable portion which can rotate about the fixing portion, wherein the
abuttinggadertion rotates by an angle by which the rotatable portion
rotates; and the surfacing-prevention release unit may include a drive unit
that noves the rotatable portion resulting fromthe surfacing of the second

fl . di he . i.nventi.on, th eni | osi

cevrce my | ndkSoR e 258 AROBREPhe VAR o S bt B BB, b on
e SRt BRI e LB O Bre PP Lk OOHRERRGE P BALL' o
support ﬁ”‘?{’@?gﬁéﬁ‘ﬂ%ﬁlggugahg0?%(11‘9%“ ng the fall prevention unit

toward an ou ow, an e support release unit nmay be coupl ed
to the descending portion, and pull the fall prevention unit toward the
outside of the flowin response to a descent of the descending portion.

BRI EF DESCRI PTA v g THdEt HRPYE NG invention FtESopdhiig/ElosiHeCdevibs Inblshe

di agranms descri bing an overvi ew of an operation if an opening/cl osing
devi ce linabedy didigpefisian sishoskimeit ohsgemelspiitesfinét floxgndndnineladprovi ded in
sewers 100U, 100L, a diagramif the water |evel of the sewer 100U is |ow
(FI G 1(p)rtionawHichgaseenid$ resdtingt froml theedwifdcingof shedirst (104t, ivehénetm easi ng
(FIG 1(b)), and a diagramafter the water |evel of the sewer 100U reaches
or exceethe supfacig erevenddon eveit mAYGinclgd¢cpn; abutting portion that is

located above the suspension member, and abuts against the suspension

member if the ascending portion of the suspension member ascends; and a

fixing portion which rotatably fixes the abutting portion to a portion which is

stationary with respect to the flow.

According to the opening/closing device of the present invention, the
surfacing prevention unit may include a rotatable portion which can rotate
about the fixing portion, wherein the abutting portion rotates by an angle by
which the rotatable portion rotates; and the surfacing-prevention release
unit may include a drive unit that moves the rotatable portion resulting from

the surfacing of the second float.

According to the present invention, the opening/closing device may
include a descending portion that is coupled to the suspension member, and
descends resulting from the ascent of the ascending portion of the suspension

member, wherein: the support release unit may release the support for the



FIG 2 is a perspective view of the opening/closing device 1 (in a state in
whi ch the gate 10 is standing upright); FIG 3 is a perspective view

of the opening/closing device 1 (in a fallen down stat ltd@,g, PRie 10);
FIGS. 4(a) and 4(b) include a drawi ng of the opening/ cfg‘g%g elvi ce 1

viewed fromthe upstreamside (FIG 4(a)), and a drawi ng of the
openi ng/ cl osing device 1 viewed fromthe downstreamside (FIG 4(b));

FI GS. 5(gatebychlllihy the €ald ipdleventens uait fokardpenoungidd oBihrdIAevAk®tHe and are
a left side view (FIG 5(a)) and a right side view (FIG 5(b)) fromthe

upst r earsuppantdpadease unit may He dupded $o dhe elebesrghidg fpoetiony haw pfll ehe

nei ghbor hood of the surfacing prevention unit 44 of the opening/cl osing
devi ce Ifall preventigh @Gnit7tavearsl gleaondeidenoft therpaieresporsedn ndescengbbor hoods
of fall preventign units 20a, 20b while the gate 10 is standi ng upright;
FIG 8 itheglascepdingingstionew of the opening/ closing device 1 fromthe

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1(a) to 1(c) include diagrams describing an overview of an
operation if an opening/closing device 1 according to an embodiment of the
present invention is provided in sewers 100U, 100L, a diagram if the water
level of the sewer 100U is low (FIG. 1(a)), a diagram if the water level of the
sewer 100U is increasing (FIG. 1(b)), and a diagram after the water level of
the sewer 100U reaches or exceeds a predetermined level (FIG. 100(c));

FIG. 2 is a perspective view of the opening/closing device 1 (in a state
in which the gate 10 is standing upright);

FIG. 3 is a perspective view of the opening/closing device 1 (in a
fallen down state of the gate 10);

FIGS. 4(a) and 4(b) include a drawing of the opening/closing device 1
viewed from the upstream side (FIG. 4(a)), and a drawing of the
opening/closing device 1 viewed from the downstream side (FIG. 4(b));

FIGS. 5(a) and 5(b) are side views of the opening/closing device 1, and
are a left side view (FIG. 5(a)) and a right side view (FIG. 5(b)) from the
upstream standpoint;

FIG. 6 is an enlarged front view of a neighborhood of the surfacing
prevention unit 44 of the opening/closing device 1;

FIG. 7 is a plan view transparently showing neighborhoods of fall
prevention units 20a, 20b while the gate 10 is standing upright;

FIG. 8 1s a right side view of the opening/closing device 1 from the



FKCEI 0901PCT upstream standpoint if the water |evel (denoted by WL.) of
the sewage Wis | ow, FIG 9 is aright side view of the
openi ng/cl osing device 1 if the water |evel (denoted 3 e sewage
Wi ncreases, and exceeds the top end of the first flogFKygéfm?g?ijt e second
float 16 is approximately above the water |evel of the sewage W

FIG 10 is a right side view of the opening/closing device 1 if the water

| evel (dgngiedn kyaMipoint of tHhwasavrgel (endesEBsa¥.If Wbt Bigd se thes second
float 16 surfaces; FIG 11 is an enlarged front view of a

nei ghborlbowod of the surfacing prevention unit 44 of the opening/closing
device 1 if the surfacing prevention unit 44 rotates; FIG 12 is a
pl an vi ew t r addpaeastd xight eidengewedfheapentnisy/clokingédeviat Il iftlee emttéon units
20a, 20b while the gate 10 is fallen_down; FIG 13 is a draw ng of
the operleve)/@ppetedddsu¥ile of the seweae MY ansrensesi amdserceads theltop endinEpar ent | y
shows th Cf?nm:tf rotatt{}):%n shaft 28, and further shows the first rel ease
action Jfetirstdloati h i theosasond fleptsEe itirRprdmately ahoye theywader ond

rel ease ,act, unit (rqtation unit 29a and descending portion 24a), the
falling lﬁY"el\)‘g&pFéﬁwé‘ Pt'$’ 20b, 20a, the first support release unit 22b, and

t he second su t.f el ease,uni.t; 22a; FIG ,14 is r.ight .side view of
t he openi ng/ _cﬂﬁg'n g e te Sdfl? eerYVh%f E}é%\/gagn\ﬁ%égsﬂgoaﬁwf'g@af%hﬁe
downstr SFer! l@@él (denoted by W.L.) of the sewage W increases further, and the

second float 16 surfaces;

FIG. 11 is an enlarged front view of a neighborhood of the surfacing
prevention unit 44 of the opening/closing device 1 if the surfacing prevention
unit 44 rotates;

FIG. 12 is a plan view transparently viewing neighborhoods of the
fall prevention units 20a, 20b while the gate 10 is fallen down;

FIG. 13 is a drawing of the opening/closing device 1 viewed from the
downstream side, transparently shows the common rotation shaft 28, and
further shows the first release action unit (rotation unit 29b and descending
portion 24b), the second release action unit (rotation unit 29a and
descending portion 24a), the falling prevention units 20b, 20a, the first
support release unit 22b, and the second support release unit 22a;

FIG. 14 is a right side view of the opening/closing device 1 after the
sewage W has flown toward the downstream side;

FIGS. 15(a) and 15(b) are side views of the opening/closing device 1 if
the gate 10 is fallen down, and are a left side view (FIG. 15(a)) and a right
side view (FIG. 15(b)) from the upstream standpoint;

FIGS. 16(a) and 16(b) are side views of the opening/closing device 1 if
the gate 10 is slightly raised, and are a left side view (FIG. 16(a)) and a right

side view (FIG. 16(b)) from the upstream standpoint;



FIGS. 15(a) and 15(b) are side views of the opening/closing device 1 if the
gate 10 is fallen down, and are a left side view (FIG 15(a)) and a right
side view (FIG 15(b)) fromthe upstream standpoint; 6(a) and
16(b) are side views of the opening/closing device 1 i]f?Kt%%mgﬁggcl IS
slightly raised, and are a left side view (FIG 16(a)) and a right side
view (FIG 16(b)) fromthe upstream standpoint; FKOEI 0901PCT FI GS.

17(a) and 17(PIGS.47¢)0end 1208 0t sidevieReyifithedpeaingcReuiLdevicd i it he gate
10 is further raised, and are a left side view (FIG 17(a)) and a right

si de vi etle(datE&10%E faythet raisedlhandpat relef sidanipoi(FIG. anth)) and a rifh€S. 18(a)
and 18(b) are side views of the opening/closing device 1 if the gate 10
stands updé gtew (BHE BHb))drémfthesimhéredrewtdd@int;3(ra) ) and a right side view
(FIG 18(b)) fromthe upstream standpoint. BEST MODE FOR CARRYI NG QUT THE

| NVENTI ON FIGY|186) andi)8thy aresjde wiemisdef thieapeammss/dosirg dévige anf over vi ew
of an operation if an opening/closing_device 1 according to an enbodi nent

of the phesgaie ]i%%ﬁfiﬁdwri@tpla&ﬁi%@dail?ftﬂ%ﬁ@“lg@@- w(gai),a@d@i@ahhmif t he
wat er | evel of se OoU.is low (FIG 1(a)), a diagramif the water

| evel ofSlg?u‘éleé’% '1%)&0‘?‘&&%‘5&“1@@ IsF@&H‘{IB}-), and a diagram after the
wat er | evel of the sewer 100U reaches or exceeds a predeterm ned | evel

(FIG 100(c)). Though a gate 10 of the opening/closing device 1 is shown,

ot her conponents of the opening/closing device 1 are omitted in FIGS. 1(a)
to (c).

BEST MODE FOR CARRYING OUT THE INVENTION

FIGS. 1(a) to 1(c) include diagrams describing an overview of an
operation if an opening/closing device 1 according to an embodiment of the
present invention is provided in sewers 100U, 100L, a diagram if the water
level of the sewer 100U is low (FIG. 1(a)), a diagram if the water level of the
sewer 100U is increasing (FIG. 1(b)), and a diagram after the water level of
the sewer 100U reaches or exceeds a predetermined level (FIG. 100(c).
Though a gate 10 of the opening/closing device 1 is shown, other components

of the opening/closing device 1 are omitted in FIGS. 1(a) to (c).

First, the sewer 100U is located on the upstream side, and the sewer
100L is located on the downstream side. The opening/closing device 1 is
installed between the sewer 100U and the sewer 100L through a manhole,
which is not shown. The water level of a sewage W flowing in the sewer
100U is usually low (refer to FIG. 1(a)). On this occasion, the gate 10 is in
an upright state, and receives the sewage W (a type of fluid) flowing through
the sewer 100U. The sewage W is then dammed by the gate 10, and the
sewage W does not flow in the sewer 100L on the downstream side.

Garbage G is then accumulated in the sewer 100L.



First, the sewer 100U is | ocated on the upstream side, and the sewer 100L
is located on the downstream si de. The openi ng/cl osi ng devi celis

instal l ed between the sewer 100U and the sewer 100L thg Ep@blol e,
which is not shown. The water |evel of a sewage Wflovm ng I'n P e sewer 100U
is usually low (refer to FIG 1(a)). On this occasion, the gate 10 is in an
upright state, and receives the sewage W(a type of fI uid) flow ng through
the sewer 100U. The sewage Wis then danmed by the gate 10, and the sewage
W does not flowin the sewer 100L on the downstream side. Garbage Gis then
accurul at ed i ©u hhiss eversici)Olhe whlteEN&EQ16TCThe sewage OV floivingdaagieon, the
wat er | evel of the sewage Wflowing in the sewer 100U i ncreases due to a
rai nf al Iseprertll9@U irceegqsesfdare tooa Faidfal Ob)the likecmeferftotHl&. idb)er Ther] of the
sewer 100U reaches or exceeds the predetermned |evel (refer to FIG 1(b)),
t he gat éf the fwertes lenalof thedsever $eWHgreavhes onexteeds threepredatermotid t o t he
sewer 1Q0L. @s a result, the gar ba8e G accumul ated in the _sewer 100L is
flown adayel Gefer ﬁP\EIQfe\]\B?)) tbegagaAOdalle ﬂeyneand the sewagp@.V flowssfram

per spective view openl n osi, ng dev 1 (in tate | whj ch the
gate 10 % %W&ﬁ&oﬁb tpthegpaYyer @ 3As & %?SH %SPF ?S:‘e%c&}fn‘t ‘i

a(a) andodRBeReE AURE s T ep Crnd Ru® Spuer P BB b fadBide 2 ui cved from

the upstreamside (FIG 4(a)), and a draw ng of the opening/closing device
1 viewed fromthe downstreamside (FIG 4(b)). The openi ng/ cl osi ng

device 1 inclyges 2t1P g%tsﬁﬁé&ve & EF G %ﬁ%ﬁy%&%si%ﬁevﬁ?qoﬁﬁ%@ﬁ%t Ion

12c, a plate oat a sec oat | oat support 30, a

bot t om flﬂlv(a;ﬁiéﬁ‘t%&ga@e houestdddaak dp@&gﬂ 3G s é’BBﬁpreEhQ@RnévU‘%ﬂﬁe 34U, a
top ful crum 36, a suspension nenb 8, a suspension fulcrum40, and a

pl ate S5Qpening/clositited@dte 11GniasfAlen dowmdadatyof tiee faaeOXOIRIGS: 4A2h, 12b
standing by the gate 10, and the bottom portion 12c arranged at the bottom

of the gaid4@) inahdle s d‘xawhhgrof phe topahlig/closbrgedetnye theiepledt froiithélhe gat e
10 receives and dans the water flow while standing upright (refer to FIGS
2). Howewsstredrh sile (FGerd(aByeindof dizevingt eff the opening/cdasog davidethe fir st
float 18 and the second float 16 s rface the gate 10 falls toward the
downst r edaweildeom4he doMenstrasm Ssiﬁ:&‘ BR. sewage Wflows downstream (refer
to FIG 3).

The opening/closing device 1 includes the gate 10, frame columns 12a,
12b, a bottom portion 12c, a plate 14, a first float 18, a second float 16, a float
support 30, a bottom fulcrum 32, a lower float insert 34L, an upper float
insert 34U, a top fulcrum 36, a suspension member 38, a suspension fulcrum

40, and a plate 50.

The gate 10 is surrounded by the frame columns 12a, 12b standing by
the gate 10, and the bottom portion 12¢ arranged at the bottom of the gate 10,
and is further partially covered by the plate 14. The gate 10 receives and
dams the water flow while standing upright (refer to FIGS. 2). However, if
the water level of the water flow increases, and the first float 18 and the
second float 16 surface, the gate 10 falls toward the downstream side, and

the fluid such as the sewage W flows downstream (refer to FIG. 3).



FKOEI 0901PCT It should be noted that the left side is the upstream
side, and the right side is the downstreamside in FIGS. 2, and 3.
Moreover, it is assuned that the specific gravities of i oat 18
and the second float 16 are smaller than the specific Efrigb\?ﬁ?qd?bﬁ?qﬂhe fluid
which the gate 10 is receiving while standing upright. Mreover, the first
float 18 and the second float 16 are arranged on the upstream side of the
gate 10. Further, the second float 16 is arranged above the first float 18.
It should be noted that the float support 30 is arranged below the first
float 18 and iIs shoukbbe mdthé thaarmbecleftusitlelizbtheThpsirenar sidegaind tisert 34L
is fixed to the bottomfulcrum 32 of the float support 30. The | ower fl oat
i nsert 3ghtesidends the tHbensteancaideiimediGon, 2,anddi 8. i Mderdowdr,i 1t ©s t he
first float 18 fromthe bottom The first float 18 can nove up and down

al ong t tesshowel thatahe spesifia goutitiegioé the fiast floatil8j arndthe 34¢onshfleat t hr ough
the second float 16, and js inserted into the first float 18 fromthe top.

The suspkh8resmaliasethass the spepdiepsravitr of the dhednwhich the gater1Gbig 18
where th f] gat i t 34U.is fixed to th | 36 thereof.
The. cuseRtivomE mborstaBaing mBHENG o MAGOYRE diomIdsh 18 Anfeusponsi on
ful 40. |f. the first fl 18 .d t f th fl.oat | t
54U dooseind Jonbif arsrenEcd a8 koton samatte 36 the eAra e kariSSnc al -

f FI GS ) | § f ] f ., th f1 oat
(reters 58 GhaRe dBaEifa el ol Bh phphadfpsvcfaces, the uoper {102

suspension fulcrum40 so that the top fulcrum 36 ascends (refer to FIG 10,
for exanple). A surfacing prevention unit 44 shown in FIG 4(a) wll

ater be descr hagulPherdied deFiHeSiost apbdic 3 KCR: oiBaetid at e 50

is fixed to a top of the franme colum 12b. GS. 5(a) and 5(b) are

si de vi efiyst FloaltES ana ik Toled oSty figawé eolumnargh. arkhaldwéit flsadénserew (FI G
5(a)) and a right side view (FIG 5(b)) fromthe upstream standpoint. FIG

6 i s an il as deddf toottie boonpfulerwe §2drtheofloat stpportud®.acThe lpwewent i on
unit 44 of the opening/closing device 1. FIG 7 is a plan view
t r ans parfout inseti@dlnextesilg ub thé verticad fdifextionp noddaingartedhinte thedirsPob whil e
the gate 10 is standing upri gPht.
float 18 from the bottom. The first float 18 can move up and down along the
lower float insert 34L. The upper float insert 34U passes through the
second float 16, and is inserted into the first float 18 from the top. The
suspension member 38 is a member for suspending the first float 18 where
the upper float insert 34U is fixed to the top fulcrum 36 thereof. The
suspension member 38 is fixed to the frame column 12b by the suspension
fulcrum 40. If the first float 18 does not surface, the upper float insert 34U
does not ascend, and the suspension member 38 maintains horizontal (refers
to FIGS. 8 and 9). If the first float 18 surfaces, the upper float insert 34U

also ascends, and the suspension member 38 rotates about the suspension

fulcrum 40 so that the top fulcrum 36 ascends (refer to FIG. 10, for example).

A surfacing prevention unit 44 shown in FIG. 4(a) will later be

described referring to FIGS. 5 and 6.



The opening/closing device 1 includes, in addition to the conponents as
descri bed above, the fall prevention units 20b, 20a, a first support

rel ease unit 22b, a second support release unit 22a, t o i
prevention unit 44, a second-float support beam 41, a %rfa@?gg?grq‘eventi on

rel ease unit 42, a gate rotation shaft 26, a conmon rotation shaft 28,
rotation units 29b, 29a, descending portions 24b, 24a, a first spring 52a,

a second spri Mhe(S86050 id AkEE t&ANBPIitRB fiHthé koRdRn 1@bl i Nk 54, and rotation
bodi es 56a, 56b. A fall prevention unit and a support release unit

according to claim1l1 respectively correspond to the fall prevention unit
20b, and the first support release unit 22b. The gate 10 can fall
about the hol RIGSya(® amot 5¢h) ame sivaf tie®B of thé epenmgfdlGingI)evace B areht er  of
rotation (rotational .axiégl. The gate 10 in the fallen state is shown by
dotted ldraes lefh stdecSiews (&Y Garda)nd a right sikid enew 160 55 from thee fal |
prevention units 20b, 20a are in contact with a surface 10a on the

downst r eptedage standnoanl, K16 iyap sndaged fronisyiephel avaetghborbopdef t he gate
10. In other rds, the fall prevention units, 20b, . FKCEIO PCT. 20a
support PRSUSHRCINE BreNeRtN WRE feodepamnglose fewice dt o G THnd fal
preventign units 20b, 203 prevent th ate 10 falling toward the
ownst r aifin Siess g Siaspnfy RHgWaRE nsibiboodnial fadl preyentibd wiii€ Blla: "Sob i s
arrange n e riah hde,..an he fall prevention unit 20a is arranged on
the | ef ?st?)l ‘Héh\gité%%ﬁge ipd%s%%ﬂﬂéﬁpl’ég} I si de. Referring to FIG 7,

the first support release unit 22b and the second support release unit 22a
are symretrical in the horizontal direction viewed fromthe upstream side

(and al so vi evaf fgihEhbioasticeam il d$ds, in addition to the components
as described above, the fall prevention units 20b, 20a, a first support release
unit 22b, a second support release unit 22a, the surfacing prevention unit 44,
a second-float support beam 41, a surfacing-prevention release unit 42, a
gate rotation shaft 26, a common rotation shaft 28, rotation units 29b, 29a,
descending portions 24b, 24a, a first spring 52a, a second spring (second

force generation unit) 52b, a link 54, and rotation bodies 56a, 56b.

A fall prevention unit and a support release unit according to claim 1
respectively correspond to the fall prevention unit 20b, and the first support

release unit 22b.

The gate 10 can fall about the hollow gate rotation shaft 26 (refer to
FIG. 13) as a center of rotation (rotational axis). The gate 10 in the fallen

state is shown by dotted lines in FIGS. 5(a) and (b).

Referring to FIG. 7, the fall prevention units 20b, 20a are in contact
with a surface 10a on the downstream side, thereby exerting forces against

the water flow on the gate 10. In other words, the fall prevention units 20b,

10



The first support release unit 22b, by pulling the fall prevention unit 20b
toward the outside of the water flow (flow) (right side in FIG 7),

detaches a point at which the fall prevention unit 20bgi,s¢ t with
the gate 10 fromthe gate 10, thereby releasing the ss%%g)r]%mlsgf?ptbﬁg gate 10
by the fall prevention unit 20b (refer to FIG 12). The second
support release unit 22a, by pulling the fall prevention unit 20a toward

t he out Sigdesuifporhché\aighcd 10avohftheowdRfdarf iside bMNtHe! gate 0. dRHAfNES a
poi nt at which the fall prevention unit 20a is in contact with the gate 10

from t hgrgagetidd), uiiber2dly 264 gasvogt tthe gatepaot fioad faliéngabealf the the fal l
prevention unit 20a (refer to FIG 12). The surfaci ng-prevention

r el ease downstééymtside byshpportingtke gate ¥0. uthe f4ld praventite uynita2@b %0 ar e
omtted fromthe view for the sake of illustration in FIG 5(a). Further,

t he | i nkarBangeshownrtherrighiGsides aayl)thesfadl prevemitioneunitr 20 ihermangadion F| G
5(a), and the first spring 52 is illustrated so as to be fixed to the

r ot at i orthgdeft ssdgyviewiredramdhpapstream sidge surfaci ng prevention unit 44
prevents the first float 18 from surfacing. Referring to FIG 6, the
surfacing prevention unit 44 includes an abutting portion 44b, a fixing

portion 44a, %e?eﬁ'iﬁé) %c(;i ﬁ@' el, B hlré)tnsu%%%rt release unit 22b and the second

support release unit 22a are symmetrical in the horizontal direction viewed

from the upstream side (and also viewed from the downstream side).

The first support release unit 22b, by pulling the fall prevention unit
20b toward the outside of the water flow (flow) (right side in FIG. 7),
detaches a point at which the fall prevention unit 20b is in contact with the
gate 10 from the gate 10, thereby releasing the support for the gate 10 by the
fall prevention unit 20b (refer to FIG. 12).

The second support release unit 22a, by pulling the fall prevention
unit 20a toward the outside of the water flow (flow) (left side in FIG. 7),
detaches a point at which the fall prevention unit 20a is in contact with the
gate 10 from the gate 10, thereby releasing the support for the gate 10 by the
fall prevention unit 20a (refer to FIG. 12).

The surfacing-prevention release unit 42, the surfacing prevention
unit 44, and the plate 50 are omitted from the view for the sake of
illustration in FIG. 5(a). Further, the link 58 (shown in FIG. 15(a)) is also
omitted from the view in FIG. 5(a), and the first spring 52 is illustrated so as

to be fixed to the rotation unit 56a.

11



The abutting portion 44b is | ocated above the suspension nenber 38, and
abuts agai nst the suspension nenber 38 if an ascending portion (a portion
of the suspension nenber 38 directly bel ow t he abutti nggKpEIooonpé4b) of the
suspensi on nenber 38 ascends. If the first float 18 surfaces, the ascending
portion of the suspension nenber 38 al so ascends. However, the suspension
menber 38 abuts against the abutting portion 44b, and the first float 18

t hus cannot s(iheaserfacing prevEméion xinmg 4dopraventsi4hef fivsssilodte 18bfrom ng
portion 44b to a portion which is stationary with respect to the flow
(pl at e Frfgcyng.exanple). It shoul d be noted that the abutting portion 44b
can rotate about the fixing portion 44a. It should be noted that the
configuration that the fixing portion 44a is fixed to the plate 50 is not
illustrated i t her draw ngs. The rotatable portion 44c is | ocated
appr oxi mat el y Redeming, taFiGlads the RPERFRE direyention 44 Taludes abur tho
fixing pgrti.on 44a. .t should not.ed t hat,the abutting portion 44b
and ¢ be ARG HRRGE 8B H4bo e RS ioR Bl APEG TR Ra I BERE" Snd ¢ he
abutting portion 44b rotates about the fixing portion 44a by an angl e by
whi ch the rotatable portion 44c rotates about the fixing portion 44a.

FKCEI 0901PCT n%g d waw i S fi he frane
colum 12b at T’h?eaqlllﬁ-{c (ﬁiflbgl %ége&?troc%o Cgtv eg:% ?@gﬁéegﬁg%ﬁﬁg% gg’second
float 16ndThgutec@athdt! G sabpaRiin bRemMe: RS L9l ab&rBAY pdrfRnl ¢l crum
41a. The surfacing-prevention release unit (drive unit) 42 is

connect gsbrtidhaifahé ¥ubsersic® MEabe8S ddicdtly bblowithé laﬁusﬁﬁﬁ pérfib@aubsupport
beam 41 (arranged on the upstream side with respect to the ful crum 41a)

(refer tof tHeGsu§jensidn miember @8dasdemalis. 16f she fface flodatht8 saefardsf tloat

support beam 41 rotates about the ful crum4la, and the connection point 41b
ascends.astheding potour dfthierspspensiontnember |38aaleo astendsdr iHewevdrt yhet2
ascends, and pushes the rotatable portion 44c upward, and the rotatable
porti on sispensioateembies 38 abutsrasdingt P abwiting portioe 44buted the fusti on 44b
noves from above the suspepsion nenber 38 (refer to FIG 11), and nothing
is pr eseﬂﬁatﬂ&ﬂw%%mqtﬁgrf%- portion of the suspension nenber 38

i mredi ately bel ow the abutting portion 44b from ascendi ng. The
surfacing-prevention release unit (drive unit) 42 rel eases, resulting from

surfacing of e second fl.oat, 16, th r i . the.surfaci f the

first float 1téﬁb"y%i"h‘ég §8P¢1§§i %‘éﬂ fix \S/g‘r'?tgi %‘?@%‘ﬁ gﬂggm‘t‘ 45> 6 "o bttior?
which is stationary with respect to the flow (plate 50, for example). It
should be noted that the abutting portion 44b can rotate about the fixing
portion 44a. It should be noted that the configuration that the fixing

portion 44a is fixed to the plate 50 is not illustrated in other drawings.

The rotatable portion 44c is located approximately as high as the

fixing portion 44a, and can rotate about the fixing portion 44a.

It should be noted that the abutting portion 44b and the rotatable
portion 44c are integrated with each other, and the abutting portion 44b
rotates about the fixing portion 44a by an angle by which the rotatable

portion 44c rotates about the fixing portion 44a.
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The common rotation shaft 28 is arranged inside the hollow gate rotation
shaft 26, and extends in the sane direction as the gate rotation shaft 26
referring to FIG 13. Rotation units 29b, 29a ag j he
common rotation shaft 28, and rotate along with the coﬁ%gﬁtﬁ%péF?Q; shaf t
28. For exanple, if the rotation unit 29b rotates, the comon rotation
shaft 28 rotates according to the rotation. |If the comon rotation shaft 28
rotates, the ITHeaddcond Ylvat séPportberist] isHAE 194RbHEdme columnTidh 4l nk 54 is
connected at its one end 54a to the suspension nenber 38, and is connected
at a neithlebfultrand A4bGrefert tre FIGhe8), and $uppores the attand dlvat Ob.The The
descending portion 24b is rotatably fixed to an end (on the opposite side
of the recohddlonbsdppeits befam Hé canhmtaenabowsfthedubiriom4diai t 29b. | f the
rotation unit 29b rotates clockwise in FIG 5(b), the descending portion
24b descends accordingly. It should be noted that the descendi ng
portion 24b is _coupled to the suspension nenber 38 via the link 54 and the
rotation unit Tﬂ%.su;zf@cm@"ép@y@éﬁ@mngelwq Ut l‘lYﬁélfsl@sﬂgn@i ennnpshser 38

th ti f th i ) 8. i di ately bel h b i
L, O AL b SRR TR o PR bR A "
th i ti 24b.d ds. he d di i 24b
o0 L1 e si 00 RS O AR SSSREN s o e SRS o, 2
29 t | i i | i d
208 ot PN ISR R B o B GRF BRRRS Bl

accordi ngl Mt the fulcrum 41a, and the connection point 41b ascends. Then, the

surfacing-prevention release unit (drive unit) 42 ascends, and pushes the
rotatable portion 44c upward, and the rotatable portion 44c rotates about the
fixing portion 44a. The abutting portion 44b moves from above the
suspension member 38 (refer to FIG. 11), and nothing is present for
preventing the portion of the suspension member 38 immediately below the
abutting portion 44b from ascending. The surfacing-prevention release unit
(drive unit) 42 releases, resulting from surfacing of the second float 16, the
prevention of the surfacing of the first float 18 by the surfacing prevention

unit 44.

The common rotation shaft 28 is arranged inside the hollow gate
rotation shaft 26, and extends in the same direction as the gate rotation

shaft 26 referring to FIG. 13.

Rotation units 29b, 29a are fixed to the common rotation shaft 28,
and rotate along with the common rotation shaft 28. For example, if the
rotation unit 29b rotates, the common rotation shaft 28 rotates according to
the rotation. If the common rotation shaft 28 rotates, the rotation unit 29a

rotates.

13



The rotation unit 29b and the descending portion 24b forma first rel ease
action unit. The first release action unit causes the descending portion

24b to descend while rotating (rotating clockw se in Ftﬁor@mpﬁf conmon
rotation shaft 28 by the rotation unit 29b, thereby pu i'r st
support release unit 22b to activate the first support release unit 22b.
FKCEI 0901PCT Referring to FIG 13, the first support rel ease unit

22b is in a shape bent approximately by the right angle, is coupled to the
descendi ng portion 24b at a horizontal portion thereof, is coupled to the

fall preventi ofhelhk 5406 cohnéctedrdtiitylomxéeddidago\the isuspéhsion aéinba rot at e
about the portion bent by the right angle. Thus, if the descendi ng

porti on Blimndiscenmedtdd atlasuagtbothvede®b pfikhé nghdihend ito she Sopgtasr r el ease
unit 22b, the first support release unit 22b rotates counterclockw se in
FIG 13,unitié9by pulling the fall prevention unit 20b, resulting in the
activation of the first support release unit 22b. The rotation unit
29a and the descending portion 24a forma second rel ease action unit. In

t he second release actiQn unit, as the commopn, rqtation shaf 8 rotates
(rotates countEreidsessndingi pontion zé%a)s) }'OW@QWoﬁéﬁﬂoW @R fmég o Rt es to

he d i i 24 d,,th I 13 h d
ESFE&E Snaicesecdn L 155 peitihorfioed, §4D P RE Gthev Sai UhFdRtoRRRBasRe  cuppor
Lt 22a. . Ref i Fl. G. = d : I
el 25 b Bian upi TR SR TR AR oS RSP BB s
t he descftﬂglig&epﬂéta'c@d}dﬁ%#ﬂ a horizontal portion thereof, is coupled to

the fall-prevention por 20a at a portion extending vertically, and can
rotate about the portion bent by the right angle. Thus, if the
descendi ng portion 24a is caused to descend, thereby pulling the second

support rel easg ghould BéhotéNEhae ERO deSetiddhE poftiBAITRIBUR doupléd tOLRE €S

clockwise in FIG 13, thereby pulling the fall prevention unit 20a,

resul ti ngngpention arinbet 88 viafthehiénk exoadd siheprstatival erite29b)i tAL 2he
ascending portion of the suspension member 38 (the portion of the
suspension member 38 immediately below the abutting portion 44b) ascends,

the rotation unit 29b rotates clockwise in FIG. 5(b), and the descending

portion 24b descends.

The descending portion 24b is rotatably fixed to the end of the
rotation unit 29a. The rotation unit 29a rotates counterclockwise in FIG.
5(a) (which corresponds to the clockwise rotation in FIG. 5(b)), the

descending portion 24a descends accordingly.

The rotation unit 29b and the descending portion 24b form a first
release action unit. The first release action unit causes the descending
portion 24b to descend while rotating (rotating clockwise in FIG. 5(b)) the
common rotation shaft 28 by the rotation unit 29b, thereby pulling the first

support release unit 22b to activate the first support release unit 22b.

14



FKOEI 0901PCT It should be noted that the first rel ease action unit
(rotation unit 29b and descendi ng portion 24b) and the second rel ease

action unit (rotation unit 29a and descendi ng portion yimstri cal
in horizontal direction viewed fromthe upstream side %@CP@{Q@&% I"ewed from
t he downstream si de). A description will |ater be given of the first
spring 52a, the second spring (second force generation unit) 52b, and the

rotation bodi GefSfdng B6PICENS! the TirbOsith St réRA: udib2ognd iyaeslhé;#%e-
f I all of the gate

A description will now be given of an operation (until the

10 af t erbdrteapprbrimately dgsde fightraagledus kowgled!1® thehdddteh@ut) poiod he
enbodi nent of the present invention. The water |evel of the sewage Wis

usual | y 24mat a horizontdl@or8ionstheresfyid caipded vo ehe 6ill tprevarton agitc2@isi ng
device 1 fromthe upstream standpoint if the water |evel (denoted by WL.)
of the sxhmpertitn exteodingRedrsicallygand ch @tade abbut blee pattéon benteby (lkenot ed by
WL.) of the sewage Wis low, the gate 10 is supported by the

fal | i ng-ppglet/angleon units 20b, 20a, and is thus remains upright as described
referring to FIGS. 5 (a), QA Then, the water |evel of the sewage W
increases due to a rainfall or the Iike.

Thus, if the descending portion 24b is caused to descend, thereby
pulling the first support release unit 22b, the first support release unit 22b
rotates counterclockwise in FIG. 13, thereby pulling the fall prevention unit

20b, resulting in the activation of the first support release unit 22b.

The rotation unit 29a and the descending portion 24a form a second
release action unit. In the second release action unit, as the common
rotation shaft 28 rotates (rotates counterclockwise in FIG. 5(a)), the rotation
unit 29a rotates to cause the descending portion 24a to descend, thereby
pulling the second support release unit 22a, resulting in the activation of the

second support release unit 22a.

Referring to FIG. 13, the second support release unit 22a is in a
shape bent approximately by the right angle, is coupled to the descending
portion 24a at a horizontal portion thereof, is coupled to the fall-prevention
portion 20a at a portion extending vertically, and can rotate about the

portion bent by the right angle.

Thus, if the descending portion 24a is caused to descend, thereby
pulling the second support release unit 22a, the second support release unit
22a rotates clockwise in FIG. 13, thereby pulling the fall prevention unit 20a,

resulting in the activation of the second support release unit 22a.

15



FIG 9 is a right side view of the opening/closing device 1 if the water
| evel (denoted by WL.) of the sewage Wincreases, and exceeds the top end

of the first float 18, but the second float 16 is appr U?It() ve t he
wat er FKOEI 0901PCT | evel of the sewage W It should bgkno e?b%[ﬁ?talot he

descending portion 24b is omtted in FIG 9. The first float 18 is
subnerged in the sewage W the specific gravity of the first float 18 is
smal l er than the specific gravity of the sewage W the first float 18

shoul d thus surface, and the top end of the first float 18 shoul d exceed

t he wat er | evét shbuldie actadaha\théidivey esleasdgcthon anit (rogdticiBuditesopot
surface. If the first float 18 surfaces, the upper float insert 34U

al so ascantidescandingporsionp24isi:ond thendeeondeleaksataetionhnit (lobetisnspensi on
fulcrum40 (clockwise in FIG 9) so that the top fulcrum 36 ascends.
However ,2%2efindr dergending @ortdon t2va) admet symgnetoical dn Hdbizostadrdiaedeth above
the suspension nenber 38. As a result, even if the suspension nmenper 38
tries toieveddeonbbeupstieasysisiefandmnlseviewad from thredewsparemosidebnber 38
abuts agai nst the abutting portion 44b, and cannot rotate any further,
resulting in preventing the suspension nenber 38 fromrotating, and the

ot e 5,8 U S B5°1 0 Ut TR Ry L 1,1

i ng/ ¢l osi deyi 1if ¢t {- I d b L. f-th
oPent o585 DRGS0t DBa AT 6 s UETBIBROPHA R0 o
that the.gatfhd Q& RIGEM SRR () afRd'theQiRd ted In FIG 10.

A description will now be given of an operation (until the fall of the
gate 10 after the water increases from a low level to a high level) of the

embodiment of the present invention.
The water level of the sewage W is usually low.

FIG. 8 is a right side view of the opening/closing device 1 from the
upstream standpoint if the water level (denoted by W.L.) of the sewage W is
low. Referring to FIG. 8, if the water level (denoted by W.L.) of the sewage
W is low, the gate 10 is supported by the falling-prevention units 20b, 20a,

and is thus remains upright as described referring to FIGS. 5 (a), (b).

Then, the water level of the sewage W increases due to a rainfall or

the like.

FIG. 9 is a right side view of the opening/closing device 1 if the water
level (denoted by W.L.) of the sewage W increases, and exceeds the top end of

the first float 18, but the second float 16 is approximately above the water
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The second float 16 is formed of the sane material as the first float 18,
and the outer dianeters thereof are the sane. However, the second fl oat

FKOEI 0901PCT 16 is thinner in the vertical direction c 1 t he
first float 18. Thus, the second float 16 is lighter tmlﬁgoﬁtfﬁt fl oat

18. This neans that if the second float 16 is partially submerged in the
sewage W it tends to surface quickly. FIG 11 is an enlarged front

vi ew of 18, 418irghOQERARE v fthehowid baGioRed PheVENY AQReHAIdg {Mnﬁj‘n 248is

opening/closing device 1 if the surfacing prevention unit 44 rotates.

If the seed il PRL. 946 is partially subnerged in the sewage W and surfaces
qui ckly, the second-fl oat support beam 41 rotates about the fulcrum4la,
and the connection point 41b ascends. Then, the surfacing-prevention

rel ease unit (drive unit) 42 ascends, and pushes the rotatable portion 44c
upwar d, and t A%erfitsatfbdatel Hor sulnmerighel notlet sswapo WV, thieesfecingrapotyt i on 44a.
The abutting portion 44b noves from above the suspension nenber 38 (refer
to FI G ofthe fmsti float ABng smsaliercthem thespenibe gnavity of ithe pewaigerWothe he
suspensi on nmenber 38 i Mmedi ately bel ow the abutti ngfporti on_44b from
ascendi rfigst float 18 sheuldithupsurferemnd Hee ton end of she fret fleat 48 shpyldubner ged

in the sewage W and js receiving a r buoyant force, a the first

f | oat 18*"@%%@5}1‘% Wades kaeéoﬁ&ecwmg -a T e¥eYar; %%%%@?%P%H%P"%S
rotates abgut the suspension fulcrum40 (clockwise in FIG 10).

Then, tH¥" 4%k 54 ascends, thereby descending the descending portion 24b

while the rotation unit 29b is rotating the comon rotation shaft 28
(clockwise in FIG 10). If the descending portion 24b is caused to descend,

thereby pul I qgtﬁ@ﬁrgﬂ ﬁé&t f$’BH?faEeé,%%%e&”ﬂ&at%%@ertt ZﬂPU failééhs&‘ﬁ‘&%?”

rel ease
and the suspension member 38 rotates about the suspension fulcrum 40

(clockwise in FIG. 9) so that the top fulcrum 36 ascends. However, referring
to FIG. 6, the abutting portion 44b is arranged above the suspension member
38. As a result, even if the suspension member 38 tries to rotate about the
suspension fulerum 40, the suspension member 38 abuts against the
abutting portion 44b, and cannot rotate any further, resulting in preventing
the suspension member 38 from rotating, and the first float 18 does not

surface accordingly.
Then, the water level of the sewage W increases further.

FIG. 10 is a right side view of the opening/closing device 1 if the
water level (denoted by W.L.) of the sewage W increases further, and the
second float 16 surfaces. It should be noted that the gate rotation shaft 26
is omitted in FIG. 10.

The second float 16 is formed of the same material as the first float

18, and the outer diameters thereof are the same. However, the second float

17



FKCEI 0901PCT unit 22b rotates counterclockwise in FIG 13, thereby pulling
the fall prevention unit 20b, resulting in the activation of the first

support release unit 22b. The fall prevention unit 20 ched
FROBIDIECT

fromthe gate 10 (refer to FIG 12). FIG 13 is t he
openi ng/ cl osing device 1 viewed fromthe downstream side, transparently
shows the common rotation shaft 28, and further shows the first rel ease

action ugy{s thamé}tmoahewylhcapam@moﬂ@&ﬁ%a%dlgnﬂpfﬁé ARst2e: 18, hem%cond

rel ease action unit (rotation unit 29a and descendi ng portion 24a), the

falling theaeenid GBat/nGtis lihter ER@n tho€irbt f5ht 8PP This HRla@@SBayif the22b, and
the second support release unit 22a. If the common rotation shaft 28

rot at es sechd floas d6i i3 pdrEiallyOyubineeged he thosewageoWaiti tehdshaf §urf8ce ot at es
counterclockwise in FIG 5(a), the descending portion 24a descends, thereby
pul I i ng quieklyecond support rel ease unit 22a, and the second support rel ease
unit 22a rotates clockwise in FIG 13, thereby pulling the fall prevention
unit 20a, resulting in the activation of the second support release unit
22a. The fall prevention unit 20a is thus detached fromthe gate 10 (refer
to FIG 12). FIG 11ismn pnlargag framfevigwr ela ineégltiorhned pf the smﬁaﬁtnas
("surfacing" does not cessarily, requires.the posur.e .of the top end from
the wat dire¥eRfige anitddo OE R op B aE By istohil R TREAGIBE PERPRERMAr d t he
wat er surf? g ctlvat es the first support release unit 22b and the second
support t& d44049H5Ft 22a. FIG 12 is a plan view transparently

vi ewi ng nei ghborhoods of the fall prevention units 20a, 20b while the gate
10 is fallen down. The fall prevention units 20a, 20b have been rel eased

fromthe gate 13Qphe 3R AN FHRUS is partially submerged in the sewage W, and
surfaces quickly, the second-float support beam 41 rotates about the fulcrum
41a, and the connection point 41b ascends. Then, the surfacing-prevention
release unit (drive unit) 42 ascends, and pushes the rotatable portion 44c
upward, and the rotatable portion 44c rotates about the fixing portion 44a.
The abutting portion 44b moves from above the suspension member 38 (refer
to FIG. 11), and nothing is present for preventing the portion of the
suspension member 38 immediately below the abutting portion 44b from

ascending.

On this occasion, the first float 18 is totally submerged in the sewage
W, and is receiving a large buoyant force, and the first float 18 tends to
surface quickly. As a result, suspension member 38 rotates about the

suspension fulcrum 40 (clockwise in FIG. 10).

Then, the link 54 ascends, thereby descending the descending portion
24b while the rotation unit 29b is rotating the common rotation shaft 28
(clockwise in FIG. 10). If the descending portion 24b is caused to descend,
thereby pulling the first support release unit 22b, the first support release
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FKOEI 0901PCT 10 thus falls down toward the downstream side by the water
pressure of the sewage W FIG 14 is a right side view of the

openi ng/ cl osi ng device 1 after the sewage Whas fl own ownst r eam
side. If the water level is decreased bel ow the bottorﬁ@%&@?émg%second
float 16 by the flow of the sewage Wtoward the downstream side and the
like, the first float 18 descends while floating on the water surface of

the sewager \WobASofhth € Siinte il kSHSPORS 110 M BDehe Rty Pullilg tiRe LR

hori zontal positron. Moreover, the second float 16 descendsS, the connection

poi nt 4#5%\%&%{‘@%% a0kl tdaaleHE iacihatadtivitiiit bPbhel firkt 4dppSitielsade0 t he
original position for pressing the suspension nenber 38 (refer to FIG 6).

Accor di agit 22bheTastfalli psvenodiont igitPZGks enthuddetddhed, freuethé fzathd of i r st
float 18 is subnerged in the sewage W the float prevention portion 44
still pledfecto FI@. $2spensi on nenber 38 until the second float 16 surfaces
(refer to FIG 6), and the first float 18 thus cannot surface. On
this occasion, if the second float 16 surfaces quickly, the surfacing
prevention unit 44 rotates accordingly, and does not press the suspension
menber 38 anyFkGr d3(is &f drawingmicheopeningfalosing devige It vigwedifgom: thet s
surfacing quickly (the first flpat 18 has al ready been sybnerged, .and a

| ar ge bdyastreag q,straewwné}oy Ph%w?itﬁétc"m%‘&f‘ %??1°ﬁssli5“r}:?£ulatr{d t he
suspension nmenber 38 rotate clockw se apoput the fu m 40, of the
suspensitBHhSE gg‘@}”s’ot €| 'szlléea% acipg ‘W‘E ﬁro&g{tu&g d"é“h 2&; dessending pe
rotation unit rofates cl.ockw se, the descending.portiqgn b cends,
t her eby pﬁﬁﬁpflnéagke%?rg‘fco&ﬁlpﬂgm%?elagggg l%]ilf ‘%Egagt("?“ef élrn%t 02% él é%%i?)), t he
fall preyvent] L. 208 i leeqd; . r 4dae 9Rt &r i's
rel eased.’ ceﬁk@ﬁggﬁ(&]ﬁé@lhi B é?ﬂrrhq@ﬁ%%%gfo?y%gg c O‘gc’:kv(\{%tl se rot 5%‘?on of
the rot af 08 it Dok Ghd e GBESREstp)sore QB1¥ARe hRfigboAN Shaft 28 to

r ot ate,%gl{ﬁ]galrﬁgz}l%e}%ﬁ%lnit »8a rof at es (%:Oé}ﬂq[ erclockwi se in Fl G 5(a)), the
descendi ng portion 24a descends, thereby pulling the second support rel ease
unit 22a (refer to FIG 13), the fall prevention unit 20a is pulled, and
the support fgf thdeogaich Etattion shafo d8drotuseleloekwisdén (G sIO) sdtiean of the
power by nmeans of the pulling is beneficial in principle for the

si nul t artheusommopordtatvneabaftf 28 ohategatmrtordgckvnsef al [ElGovir{apr theent i on

units 20a, 20b. _
descending portion 24a descends, thereby pulling the second support release

unit 22a, and the second support release unit 22a rotates clockwise in FIG.
13, thereby pulling the fall prevention unit 20a, resulting in the activation of
the second support release unit 22a. The fall prevention unit 20a is thus

detached from the gate 10 (refer to FIG. 12).

In this way, the surfacing of the first float 18 ("surfacing" does not
necessarily requires the exposure of the top end from the water surface, and
also includes a movement of the top end toward the water surface) activates

the first support release unit 22b and the second support release unit 22a.

FIG. 12 is a plan view transparently viewing neighborhoods of the
fall prevention units 20a, 20b while the gate 10 is fallen down. The fall

prevention units 20a, 20b have been released from the gate 10, and the gate
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On this occasion, the first float 18 ascends quickly, the rel ease of the
support by the fall prevention unit 20b for the gate 10 is thus carried out

qui ckly, and the gate 10 can thus quickly fall down, o
Mor eover, though the fall prevention units 20a, 20b a?lgﬁconnggtue)g'rwith each

ot her by the comon rotation shaft 28, the common rotation shaft 28 is
arranged inside the hollow gate rotation shaft 26, the sewage Wis

pr ohi bi tyxtHusofillerdown bgvahethddowastreahhsidedetieowatéopresbafd oléhe and the
common rotation shaft 28 is not thus exposed to the sewage W

Mor eoversewtage Wpeni ng/ cl osi ng device 1 according to the enbodi nent of the
present invention is configured to return to the state in which the gate 10
is standing upright after the gate 10 has fallen down and the water |evel
of the flow passage decreases. FIGS. 15(a) and 15(b) are side views
of the openi ndll&. ddi g dighitcadd vigw ofi¢hgapeniite/ilosing devriceldvafterathe are a

|l eft side view (FIG _15(a)) and a right side view iFIG 15(b)) fromthe
upst r earfe¥agadPoihas. flawa dn ghe 1desnRiresrrcEfe9 0 MptlTe aeaties devel il udes

the || nidesaassAcbelaatheohofioeh 85t b shooil doat Aoy ba her 0. chpiover
e el 68 08 RSl o, e, S PBER Tong
W th t hede%@ér?dsr %th‘ﬁte' f%}itfxbft)ﬁ A8 water surface of the sewage W. As a result,

the suspension member 38 returns to the horizontal position. Moreover, the

second float 16 descends, the connection point 41b descends, and the

surfacing prevention unit 44 returns to the original position for pressing the

suspension member 38 (refer to FIG. 6).

According to the embodiment of the present invention, even if the
first float 18 is submerged in the sewage W, the float prevention portion 44
still presses the suspension member 38 until the second float 16 surfaces

(refer to FIG. 6), and the first float 18 thus cannot surface.

On this occasion, if the second float 16 surfaces quickly, the surfacing
prevention unit 44 rotates accordingly, and does not press the suspension
member 38 any more (refer to FIG. 11), and the first float 18 starts surfacing
quickly (the first float 18 has already been submerged, and a large buoyant
force is acting on the first float 18). As a result, the suspension member 38
rotate clockwise about the fulcrum 40 of the suspension member 38 in FIG.
10, the link 54 ascends accordingly, the rotation unit 29b rotates clockwise,
the descending portion 24b descends, thereby pulling the first support
release unit 22b (refer to FIG. 13), the fall prevention unit 20b is pulled, and

the support for the gate 10 1s released.
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A first force generation unit is constructed by the first spring 52a and
the link 58. The first spring 52a is fixed to one end 52r1 of the first
force generation unit. The link 58 is fixed to the ot t he
first force generation unit, and is coupled to the fi ?@‘{{O;ﬁgg?ﬁgﬁggfa

The one end 52a-1 of the first force generation unit is fixed above the
gate rotation shaft 26. The other end 58a of the first force generation
unit is fixed to the rotation body 56a, and is arranged at a position
separated by a predetermined Iength from (the center of) the gate rotation
shaft 26. |In Sinheltainenddy, theelodkivib eotaeiont dfahe hothtiG®anito2g @sFIGE h t he
gate rotation shaft 26, the distance (predeterm ned | ength) between the

ot her erid b&asesf thideoimnici rbtatien ghadt 28i ton rotute, ahe othteo anier29z ) t he
gate rotation shaft 26 does not change. The first spring 52a

gener at estates dccvmtemjeikvage finFICh é(g)gi theldescending pertion 24w descandsof

standi ng_upright. It should be noted that the first spring 52a generates a
force whhereliyspwbingshefseeonhsupprtipleagaimi 32a fiefemtonBlG ol Phthestadt e of
standing upright in the state jn which the gate 10 is fallen down.

Ref er ri myevenimpmumt 20n ispyjied, And th SH@PﬁHe%Prathq H@t%éﬁr}édlefer?@eﬁet ween
the one end 52a-1 of the first, force neration uni d th er, end 58a

t t
of the MIPEROVERte tianmimissishof therpemet by mesnsad thepuliipe i benstigial | on
FKCEI 09Q1PCT._shaft, 2 di t he | h, of di gul i
Fr om ¢ hdPoBHPEPTG fof 1h° GamiPRa DRt el o i Bhe RS RRRRCBG." '' °
bet ween fﬁpedo%? & n?%y?i&nﬁ@%O%?ﬁO?t her end 58a) is short if the gate 10 is
e. ,

in the fal'l'en sta a resu he torque for rotating the gate rotation
shaft 26 clockwise in FIG 15(a) is small, and the force required for
bringing the gate 10 into the state of standing upright is not sufficient.

The second f o tKRMREAIbANKEfikst MEAUTR 8 sédiRlsSAGERE, $Ré rdldaS2 Bf theced bot h
to one end 52b -1 of the second force generation unit and the other end

52b- 2 ofsuppersbeand fall preveanidnatinitn20hifér thé ghse dOnseimadcdiridd die second
spring 52b is fixed to the one end 52bl (or the other end 52b-2), a link is
connect aghitklyt ied ohégatehd caalthds Quicklidald Wewen chirsRdpel)., and t he second
spring 52b is connected to the |ink. The one end 52b-1 of the second
force generation unit is fixed above the gate rotation shaft 26. The ot her
end 5213-2 of the second force generation unit is fixeg to the rotation
body 56b, and Meregvemridwasht the fiinreventden apated0py 28bpareqeanastetbd | engt h
from (the, entgr gf) thg gate rotation haffét 26. In other words, even if
the rot avitBeasBprhespy ¢ ?é’PE‘éHV\PtI'ﬂt%tHE‘%% 280 £he commgyretasign shadt §i st ance
(predeterm.ned | ength) .bet n.the other end 52h- f .the secong,force
gener at i%é;n 18 A Faras t'%sr]lge égﬁt ?ﬁ%’?)gattﬁew&%ttl‘én rsﬁaﬁ@%n tbﬁasretw %5 Jod¥ not
change. prohibited from entering the inside of the gate rotation shaft 26, and the

common rotation shaft 28 is not thus exposed to the sewage W.

Moreover, the opening/closing device 1 according to the embodiment
of the present invention is configured to return to the state in which the gate
10 is standing upright after the gate 10 has fallen down and the water level

of the flow passage decreases.

FIGS. 15(a) and 15(b) are side views of the opening/closing device 1 if
the gate 10 is fallen down, and are a left side view (FIG. 15(a)) and a right

side view (FIG. 15(b)) from the upstream standpoint. The opening/closing
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A di stance D2 between a |line connecting between the one end 52b-1 of the
second force generation unit and the other end 52b-2 of the second force
generation unit and the center of rotation of the gat %aihtdg ft 26
(corresponding to the length of a perpendicular line f el;‘fér%} e 2er§jt;l:r of the
gate rotation shaft 26 to the |line connecting between the one end 52131 and
FKCEI 0901PCT the other end 52b-2) is shorter than the distance D1 in the

state i nedideChl Th@udad &hdOfirst sphingn 58aWihe HovRYEr sptine 6ReORE fBEd Ng S52b
is longer than the first spring 52a (srraller in spring constant), and the

tor que fgemetdidon anit)e32l, abkvisle 54phatlirobation boties15§d)56b5as dabdribed

There is provided such a configuration as generating a force sufficient for
st ar t i ngpeforebr iMorepher, ghe @pefingitlosingedawicd fjnclatlas chdlinkd8isti ng t he

di stance D2 and the |l ength of contracting the second spring 52b if the
water |evel of the flow passage through which the fluid (sewage W flows is
equal to or less than a predeterm ned water |evel. The configuration does
not generate dfeoratationiiadiesenbas 8bb g dixedgto @%gawgrqtﬁéwga% f986i nto the

upright state evep i e water |evel fl ow passage is still high due
to the frtEotate ?ﬂ’é‘gs‘ﬁg fhegate xgtaison g*é?éi eétoo | ar ge. Then, if the
wat er | evel becones equal to or less than a predeterm ned water |evel, the
gate rotation shaft 26 is rotated by the contractile force of t he second

spring 52b, t @?%yf ?Je &‘t 5%(1303'3{19?%#0'}1%&%8 9thefils¥ SPH ;% % %a) and

16(b) are sid penrng 05|ng

slightl yt&ealix?%b)) ?qll %pllgpsé 584 48 f%ﬂ (dﬂeqan(i-@ﬁﬁ)f o%ﬂ?e firkt fge S1 de

vi ew (FI reamstan erring to FIG

16(a> HethBOA uliE! WPE@ linke58 wﬁx@arte%@dwep%hm Bf‘ﬂlé)ﬁ?steﬂﬂce52a 1 of
the first force generation unit and the other end 58a of the first force

gener at i ghediitibn ant, lhel seBupledio tHeefigatspringt 824.0n shaft 26 is still short
if the gate 10 is slightly raised. The torque generated by the first spring
52a for rotating the gate rotation shaft 26 cl ockw se
The one end 52a-1 of the first force generation unit is fixed above the
gate rotation shaft 26. The other end 58a of the first force generation unit is
fixed to the rotation body 56a, and is arranged at a position separated by a
predetermined length from (the center of) the gate rotation shaft 26. In
other words, even if the rotation body 56a rotates with the gate rotation
shaft 26, the distance (predetermined length) between the other end 58a of

the first force generation unit and (the center of) the gate rotation shaft 26

does not change.

The first spring 52a generates a force required for the gate 10
returning to the state of standing upright. It should be noted that the first
spring 52a generates a force which is not sufficient for the gate 10 returning
to the state of standing upright in the state in which the gate 10 is fallen
down. Referring to FIG. 15(a), a distance D1 between a line connecting
between the one end 52a-1 of the first force generation unit and the other

end 58a of the first force generation unit and the center of the gate rotation
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FKOEI 0901PCT (torque for raising the gate 10) is still small.
Referring to FIG 16(b), a distance between the |ine connecting between the

one end 52b-1 of the second force generation unit and ]%@@Eggpgiygﬁd 52b- 2
a

of the second force generation unit and the center of tion
shaft 26 is still long if the gate 10 is slightly raised. Therefore, the
torque generated by the second spring 52b for rotating the gate rotation

shaft 2Ghaao8 GlottddpbWiffs {d Hdlkh Hrofraa%e??aﬁdmaﬂﬁh@ fiéhh the chtdr

sufficient for raising the gate 10. The gate 10 further rises. FI GS.
17(a) andtBd ghle WtatishGhat 26VEo tHe Lihe copREttitY Bétadomotideorcend 504-1t he gate
10 is further raised, and are a left side view (FIG 17(a)) and a right

si de vi emud( heCotHer(dn)d 58abiis shertujfstheegabes1@nslpnithe. fallen statRef&smi ng to
FIG 17(a), a distance D3 between the |ine connecting between the one end
52a-1 ofresild, fhe terguerfoe weaingtthergataitotation tshafoPhetlociwtiseda BIGt he fir st
force generation unit and the center of the gate rotation shaft 26 is |ong
if the gale isemall,iand the farcerqsudrpst for hiringing the gate A0 dntmethedatzsof t he

di stance D1_between the Iin% connecting between the one end 52a-1 of the
first foterdipgiuraghtos ntisuiBgignthe ot her end 58a of the first force
generation unit and the center of the gate rotation shaft 26 in the state
in which the gate 10 is fallen down (refer to FIG 15(a)) is shorter than

105 o A A S el i
Forca. s (PP o e it SIS the SRbENI e fplfbapbioR PR RRRLBURT NG o
upri ght gof,-$ B the second force generation unit. It is conceived that the second
spring 52b is fixed to the one end 52b-1 (or the other end 52b-2), a link is
connected to the other end 52b-2 (or the one end 52b-1), and the second

spring 52b is connected to the link.

The one end 52b-1 of the second force generation unit is fixed above
the gate rotation shaft 26. The other end 52b-2 of the second force
generation unit is fixed to the rotation body 56b, and is arranged at a
position separated by a predetermined length from (the center of) the gate
rotation shaft 26. In other words, even if the rotation body 56b rotates with
the gate rotation shaft 26, the distance (predetermined length) between the
other end 52b-2 of the second force generation unit and (the center of) the

gate rotation shaft 26 does not change.

A distance D2 between a line connecting between the one end 52b-1
of the second force generation unit and the other end 52b-2 of the second
force generation unit and the center of rotation of the gate rotation shaft 26
(corresponding to the length of a perpendicular line from the center of the

gate rotation shaft 26 to the line connecting between the one end 52b-1 and
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FKOEI 0901PCT gate 10 is tilted at an angle |l ess than the predeterm ned
angle. In other words, the torque generated by the first spring 52a for
rotating the gate rotation shaft 26 cl ockwi se (torque bah he gate
10) is sufficiently large for bringing the gate 10 int%ﬁ$ﬁ§%?§%?g12f

st andi ng upri ght. Referring to FIG 17(b), a distance between the

| ine connecting between the one end 52b-1 of the second force generation

uni t andhthehet &xed 529Q) 32bhartef thae thedananéoDIsnatRaratd NwHiH tiand t he
center of the gate rotation shaft 26 becones rather short if the gate 10 is

further gaaé 90dis falleneiowe, Hbwewvor,qile @eord apethgd§2b hie leaaenhasptheng 52b
for rotating the gate rotation shaft 26 countercl ockw se (torque for
rai si ng firse smtieg 182a slsihgilidry inlesprngesonsthet)gaamd 1thef itoeque/ fortthens to t he
upright state. _ FI GS. '1%&29 and 18(b) are side views of the
openi ng/conpténelpcivisecrotation in atdb) 3 s;mallds upright, and are a left side
view (FIG 18(a)) and a right side view (FIG 18(b)) fromthe upstream
st andpoi nt . Referring to FIG 18(a), the torque generated by the
first spring a for rotatjng th ate rotatjon shaft 26 clockw se is
| ar ge. Br 9 r&}'of’kfiegl (§u°§8%b)°,°nflﬁ&r©té?% Adt BRI I ard %QBC% s
present on.t.he Line connecting Retween th e end.52b- f tihe second
Porce ganERSieRL Pr TR 4o PR Wop HBE sHiinl Tate i opdfeede
generation unjt t g . SPr k&g - for
rotati ngt%?htgsg%{cgal?gtaﬁhfglﬁlgg%yﬁec th %&{{%ﬁ&ér%ﬁ%g%\?\?@g&)?&% p“}r)%}%lfra el y zero.

water level of the flow passage through which the fluid (sewage W) flows is

equal to or less than a predetermined water level. The configuration does

not generate a force sufficient for starting to bring the gate 10 into the

upright state even if the water level of the flow passage is still high due to

the force of the second spring 52b being too large.

Then, if the water level becomes equal to or less than a
predetermined water level, the gate rotation shaft 26 is rotated by the
contractile force of the second spring 52b, thereby slightly raising the gate
10.

FIGS. 16(a) and 16(b) are side views of the opening/closing device 1 if
the gate 10 is slightly raised, and are a left side view (FIG. 16(a)) and a right

side view (FIG. 16(b)) from the upstream standpoint.

Referring to FIG. 16(a), a distance between the line connecting
between the one end 52a-1 of the first force generation unit and the other
end 58a of the first force generation unit and the center of the gate rotation
shaft 26 is still short if the gate 10 is slightly raised. The torque generated

by the first spring 52a for rotating the gate rotation shaft 26 clockwise
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FKOEI 0901PCT According to the enbodi nent of the present invention,
if the gate 10 is fallen down (refer to FIG 15(a)), the torque generated
by the first spring 52a having the | arge spring const KORIO9OIPCT Ng t he

gate 10 into the state of standing upright is small, and it is possible to
prevent the gate 10 fromclosing if the water |evel of the flow passage is
still high. Moreover, the first spring 52a generates a force

suf fi ci étirqhefobraisgignidiet geteddd) es s6llismallt he state of standing upright if
the gate 10 is tilted at an angle equal to or |less than the predeterm ned
angle (refer to FIG 17(a)). Thus, it is possible to bring the gate 10 into
the state of standing upright. _Further, if the gate 10 is fallen
down (refer t&efarming dppiIG. bl ha distance between thee lineogpnngstinge t hr ough
which the fluid (sewage flo is loper than the predeternj ned water

| evel , ihetW§e%6§%PBP@“@05\%h'&er theisggond fqnse ggneration meoa@%gii%palw of

standin pright the secqnd spring,é52b ich,ig configured to generate
the f or cadatefitcpe¥he REFOET dpicenGra aE R g eog b SRER S reBefint o o
stand ng uid 9hare J699SHAPRARGE chb 10t oABnARALN C Rk R oM
torque generated by the second spring 52b for rotating the gate rotation
shaft 26 counterclockwise (torque for raising the gate 10) is still sufficient for

raising the gate 10.
The gate 10 further rises.

FIGS. 17(a) and 17(b) are side views of the opening/closing device 1 if
the gate 10 is further raised, and are a left side view (FIG. 17(a)) and a right

side view (FIG. 17(b)) from the upstream standpoint.

Referring to FIG. 17(a), a distance D3 between the line connecting
between the one end 52a-1 of the first force generation unit and the other
end 58a of the first force generation unit and the center of the gate rotation
shaft 26 is long if the gate 10 is tilted at a predetermined angle. In other
words, the distance D1 between the line connecting between the one end
52a-1 of the first force generation unit and the other end 58a of the first force
generation unit and the center of the gate rotation shaft 26 in the state in
which the gate 10 is fallen down (vefer to FIG. 15(a)) is shorter than the
distance D3. This holds true for a case in which the gate 10 is tilted at an
angle less than the predetermined angle (the gate 10 stands more upright
than in FIG. 17(a)). Therefore, the first spring 52a generates a force
sufficient for bringing the gate 10 into the state of standing upright if the
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a gate that receives a flow of a fluid, and can fall toward a downstream

side of the flow, a fall prevention unit that prevents the gate from
falling by supporting the gate; a support rel eaFRdﬂdQOtl rel eases
the support for the gate by the fall prevention unit; aftirst float

that is arranged on the upstreamside of the gate, and is smaller in
specific gravity than the fluid,; a surfacing prevention unit that

prevent sgathel(f iy siltefll saanf aogteslesd ahanche predetermisedomsslt! odh dthad s
arranged on the upstream side of the gate, is arranged above the first

fl oat, amdrdss thedtorgue igenspateidf by theafirstyspifiag G2aefdd totdtingnthe gate a
surfaci ng-prevention release unit that rel eases, resulting from surfacing
of the swtaiien fshaft 26t Heckwiseetivique &ir raisingithacgatg 19) ishsufficiesttly | oat by
t he surfacing prevention unit, wherein the support release unit is
acti vat elarg@gm hringingithmeate LAdnte the state of standing awright.

Referring to FIG. 17(b), a distance between the line connecting
between the one end 52b-1 of the second force generation unit and the other
end 52b-2 of the second force generation unit and the center of the gate
rotation shaft 26 becomes rather short if the gate 10 is further raised.
Therefore, the torque generated by the second spring 52b for rotating the
gate rotation shaft 26 counterclockwise (torque for raising the gate 10)

slightly decreases.
The gate 10 finally returns to the upright state.

FIGS. 18(a) and 18(b) are side views of the opening/closing device 1 if
the gate 10 stands upright, and are a left side view (FIG. 18(a)) and a right

side view (FIG. 18(b)) from the upstream standpoint.

Referring to FIG. 18(a), the torque generated by the first spring 52a

for rotating the gate rotation shaft 26 clockwise is large.

Referring to FIG. 18(b), the gate rotation shaft 26 is present on the
line connecting between the one end 52b-1 of the second force generation unit
and the other end 52b-2 of the second force generation unit, and the torque
generated by the second spring 52b for rotating the gate rotation shaft 26

counterclockwise is approximately zero.
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2. The opening/cl osing device according to claim1, wherein the fall
prevention unit supports a surface on the downstream side of the gate. 3.
The openi ng/ cl osi ng device according to claim1l1, wher eFKOtEh%%F'P@fl”

rel ease unit rel eases the support for the gate by pulling the fall
prevention unit toward an outside of the flow 4. The openi ng/ cl osi ng
devi ce according to claim 1, conprising a suspension nenber that suspends
the first fl odccomling itothedasbalip@ntiofthetpresertsinendsione bl gygefllom t he
surfacing of the first float, wherein the surfacing prevention unit

i ncl udess fallen dowan(rafewttoi RKG pbtad)othe hatquesgé moated! byttdeditsh spsingpensi on
menber, and abuts_agai nst the suspension nenber if the ascending portion of
t he susp@ashaingtheéargespemisconstant for bringingithe ggte dPtintmthenstake obt at abl y
fixes the abutting portion to a _portion which is stationary with respect to
the flowtandingTHarighbas fgnalloapdgitaspessibieclor arewgntothe aa% 40 fxpey e n:

the surfaci.ng.preventiqgn unit includes a rot ] e portion which can rotate
about t H’iOSFPgiﬂﬁ ep%?'ﬁrgﬁ‘,’%ftéhsﬂfm Hés%lﬁ?tlﬁisg’éfg{ﬂ?’ti on rotates by an angle
by which the rotatable portion rotates; and
Moreover, the first spring 52a generates a force sufficient for bringing
the gate 10 into the state of standing upright if the gate 10 is tilted at an
angle equal to or less than the predetermined angle (refer to FIG. 17(a)).

Thus, it is possible to bring the gate 10 into the state of standing upright.

Further, if the gate 10 is fallen down (refer to FIG. 15(b)), and the
water level of the flow passage through which the fluid (sewage W) flows is
lower than the predetermined water level, it is possible to start bringing the
gate 10 into the state of standing upright by the second spring 52b which is
configured to generate the force sufficient for starting to bring the gate 10

into the state of standing upright.
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t he surfacing-prevention rel ease unit

rotatable portion resulting fromthe surfacing of the second float.

openi ng/ cl osi ng device according to claim4, conprisi NEKD

includes a drive unit that noves the

6. The

pRing

portion that is coupled to the suspension nenber, and descen sﬁresulting
fromthe ascent of the ascending portion of the suspension nenber,
the support release unit releases the support for the gate by pulli

fall

prevention unit toward an outlLdegmMy the flow and t he

wher ei n:
ng the
support

rel ease unit is coupled to the descending portion, and pulls the fall
prevention unit toward the outside of the flowin response to a descent of
t he descendi ng portion.

1. An opening/closing device comprising :

a gate that receives a flow of a fluid, and can fall toward a
downstream side of the flow;

a fall prevention unit that prevents the gate from falling by
supporting the gate;

a support release unit that releases the support for the gate by the
fall prevention unit;

a first float that is arranged on the upstream side of the gate, and is
smaller in specific gravity than the fluid;

a surfacing prevention unit that prevents the first float from
surfacing;

a second float that is arranged on the upstream side of the gate, is
arranged above the first float, and is smaller in specific gravity than the
fluid; and

a surfacing-prevention release unit that releases, resulting from
surfacing of the second float, the prevention of the surfacing of the first float
by the surfacing prevention unit,

wherein the support release unit is activated resulting from

surfacing of the first float.

2. The opening/closing device according to claim 1, wherein the fall

prevention unit supports a surface on the downstream side of the gate.

3. The opening/closing device according to claim 1, wherein the support
release unit releases the support for the gate by pulling the fall prevention

unit toward an outside of the flow.
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FKOEI0901PCT

4, The opening/closing device according to claim 1, comprising a
suspension member that suspends the first float, and includes a portion
which ascends resulting from the surfacing of the first float, wherein the
surfacing prevention unit includes:

an abutting portion that is located above the suspension member,
and abuts against the suspension member if the ascending portion of the
suspension member ascends; and

a fixing portion which rotatably fixes the abutting portion to a

portion which is stationary with respect to the flow.

5. The opening/closing device according to claim 4, wherein:

the surfacing prevention unit includes a rotatable portion which can
rotate about the fixing portion, wherein the abutting portion rotates by an
angle by which the rotatable portion rotates; and

the surfacing-prevention release unit includes a drive unit that

moves the rotatable portion resulting from the surfacing of the second float.

6. The opening/closing device according to claim 4, comprising a
descending portion that is coupled to the suspension member, and descends
resulting from the ascent of the ascending portion of the suspension member,
wherein:

the support release unit releases the support for the gate by pulling
the fall prevention unit toward an outside of the flow; and

the support release unit is coupled to the descending portion, and
pulls the fall prevention unit toward the outside of the flow in response to a

descent of the descending portion.
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