APPARATUS FOR PREVENTI NG SO L | NFLOW I N | NTERCEPTI NG
SEVER Technical Field The present invention relates to
a soil inflow prevention apparatus for use in an

i ntercepting sewer, and, nore particularly, to a soi

i nfl ow prevention apparatus for preventing soil from
entering an intercepting sewer provided at a drainage
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introduced into the drainage ditch due to rainfall.
Bagleground Art A general drainage ditch refers to a
passage for collecting and draining | arge vol unes of
sewage. Here, sewage refers to rainwater containing
sewage. A discharge side of the drainage ditch is

usuallyeggﬂﬂgﬁ;%qeﬁg a river. As conventionally known
in the art, such a drainage ditch is provided, at the

di scharge side thereof, with an intercepting sewer,
whi ch gui des sewage, introduced fromthe drainage

ditch,.jnto ge.ir nt or_t he . .
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height. The barrier,_wall ;%ruc ure serves.to Rreven for
Sof %%E‘Ejg;ﬁ’ AT e e Hrom ™ et i aTy Fird on apparatus

ﬁgé§g§§¥gé|¥%xﬁf £a§”§a§é&fﬁ§t§¥ fﬁgg¥53g%§%%SSewer provided

at a drainage ditch when an excess of sewage, 1.e.

rainwater, is introduced into the drainage ditch due to

rainfall.
Background Art

A general drainage ditch refers to a passage for
collecting and draining large volumes of sewage. Here, sewage
refers to rainwater containihg sewage. A discharge side of
the drainage ditch is usually connected to a river.

As conventionally known in the art, such a drainage
ditch is provided, at the discharge side thereof, with an
intercepting sewer, which guides sewage, introduced from the
drainage ditch, into a sewage treatment plant for the
purification of sewage. The drainage ditch is also provided,

in the rear of the intercepting sewer, with a barrier wall
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The intercepting sewer is transversely arranged 5
underneath a | ongi tudi nal drainage ditch, and has an
upper opening that is fornmed at the bottom of the
drai nage ditch to extend throughout the width of the
drai nage ditch. The upper opening is sectionalized by
use of a plurality of longitudinal bars, and a

St iAidey Rividy ehcotddegcrhahes heightangethdypardfer wall
predeterm ned di stance. Thereby, a plurality of sewage

Loflowrokesye £a¢h bt def soed abnehpasht 8rSi §8%age from
thereof by the longitudinal bars, is forned between
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Includes a plurality of"walls to prevent an inflow of
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al | ow er wastes  contal ned I n sewage, except or
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longitudinal bars, is formed between the intercepting plates.

The barrier wall structure includes a plurality of walls
to prevent an inflow of soil, and screens interposed between
the walls to allow other wastes contained in sewage, except
for soil, to be introduced into the intercepting sewer.

The conventional drainage ditch having the above
configuration, however, has a problem in that, when an inflow
amount of sewage excessively increases due to rainfall, soil
flows over the barrier wéll structure, and enters the
intercepting sewer. As a result, the soil is accumulated in
the intercepting sewer, resulting in a reduction in an
available drainage cross section of the intercepting sewer.
Also, soil, introduced into a sewage treatment plant, degrades

purification efficiency of the sewage treatment plant.
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soil fromentering an intercepting sewer when it
rains. Hereinafter, several exanples of the

conventional soil inflow 5 prevention apparatuses
will be explained. Firstly, there is known a soi
ianom;prevention apparatus (hereinafter, referred to
as "a conventional first soil inflow prevention

appar afdisyoade dicsel 03Red gbﬁ%g_e%ser &che A0 880 Whbliht )(rarlous
Model Application No. 1999-18530. 10 The conventi onal

%6ﬂ@§nﬁ¥3nal‘@EEQ“&HEPH@rﬁfévedﬁigﬁrQbH§ra€ﬁ§g§'fﬁ?spf%ventlng

rame plate rotatably coupled to one of sewage inflow

Q&ﬂfsnﬁ%ﬁtcgn@éflﬁffkﬁﬁd ﬁ%eEQ@p% O%e%erlntﬁéﬁepﬁfngalns

sewer, by use o rear |X|ng S to open and

}%f’%enatfn%g S%\%@?a ”%&Qtﬁﬂigé’é Cot atﬁ@%éﬂﬂl%tnal so:L(]j, inflow

perforated’ at the r aime | at e] a support arran

é%#%45%1 %t%%§§?%#89e§ Qﬁp%§h5a1$gg Senage Inlet a

evi ront portion of
the fr ate nd the su nf .
t%e‘%e t & 8 JQRSW SC?:IF C%VJ aAn%Wentlon

preven |on ate nmoun benea h
d to cl ose the sewa mhen\the fra
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Shet Uiier YPokh: e &c q%%“nﬁ%m?%?ylé%".‘?edt
portlon of the 25 frane a_constant flo

rate, So° %PQY?Q%%%&%ldg&rFEtSOl% 5ﬂ§%ﬂ%gertteﬁﬂ%ﬁﬂnapparatus

pl ant by way of the |nterce€t|n sewer
comprisés: a frame plate rotatably coupled to one of sewage

inflow holes, which are defined at the top of an intercepting
sewer, by use of a rear fixing shaft, to open and close the
sewage inflow hole; a sewage inlet perforated at the frame
plate; a support arranged in the intercepting sewer beneath
the sewage inlet; a spring device interposed between a front
portion of the frame plate and the support; and a sewage
inflow prevention plate mounted beneath the frame plate and
adapted to close the sewage inlet when the frame plate closes
the sewage inflow hole.

Under normal conditions, the front portion of the frame
plate is inclined upward by use of elastic repulsive force of
the spring device, so that sewage passes through the sewage
inlet, located at the downwardly inclined rear portion of the

frame plate, by a constant flow rate, so as to be guided into
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However, if an inflow anmount of sewage excessively
increases due to rainfall, the frame plate is | owered
to keep a horizontal state and the sewage inlet is
closed by the 5 horizontal frame plate. Thereby, the
conventional first soil inflow prevention apparatus
havi ng the above configuration allows soil, contained

4 Nsephhyatetathenbepdbhectly wHsChHAr gBe i@ ekcEp¥ehg sewer.
wi thout entering the intercepting sewer. In the case

Bbwdhe conwvesyt | onad of 1 4ddurSoidr | b L-qBvRNEI QRcreases

apparatus, the frane plate is designed to be opened
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spring device. However, this configuration has a
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mal f uncti ons when the spring device |osses a

|
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€ Spring device Is arrange n the 1 ntercepting
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e ‘above problens, there I's also known
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apparat us),,as _disclosed.in Regist.ered.Korean Uility.
Vbdel HoplEat FORCNGSE  2061- 906 THd PoneR Fori 1~ LElow

SESOD 20 Bl PL UL O SRR 44 22 BT 38 pencc
and closed by use of elastic repulsive force of the spring
device. However, this configuration has a problem in that the
soil inflow prevention apparatus malfunctions when the spring
device losses a restoration force after extended use.

Also, since the spring device 1s arranged in the
intercepting sewer and inevitably always comes into contact
with sewage, there is a problem in that the spring device is
easily rusted within a short time.

As a solution of the above problems, there is also known
a soil inflow prevention apparatus (hereinafter, referred to
as a conventional second soil inflow prevention apparatus) as
disclosed in Registered Korean Utility Model Application No.
2001-1706.

The conventional second soil inflow prevention apparatus

comprises: a support formed at the periphery of a sewage
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inflow hole of an intercepting sewer; and a frane
plate located at a front |ocation of the support to
be inclined about a pivoting shaft. In the
conventional second soil inflow prevention 5

appar atus havi ng the above configuration, under nornal
conditions, the frane plate is inclined so that a rear

Mltdwonhoié‘ercﬁof ahS |overed: Therely.r sevage garclge plate
Introduced into the intercepting sewer by a constant

fc}coawerdat and:,caR bfocagsli'o‘iiledof NtRea $ePR%e tHrLatd®Ahclined

wever, 1 f an 1nflow 10 anount 0of sewage

%F%%%X %H§r§@§§§ due to rainfall, a front

on 0 frame plate is dommmardly pushed unti |

t he f rag{re t@lﬁ at econ%re%%@!; L asgc%ﬂcfo'gﬁl St gﬁﬂowp‘syﬁeventlon

resul t’, conta i‘hed Tn Tal I nwat er, rect
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|ntercept|ng sewer 10. Thus the frane plate 30 is
FHAHT YOI ARS8 D I&ST VR lYubSIHAFSAS yINRr focafainfall, a

state, as indicated 25 by a_dash dot dotted_Iine.
front portion of the framé plate is downwardly pushed until

the frame plate 1s kept in a horizontal state. As a result,
soil, contained in rainwater, is directly discharged to a
river, without entering the intercepting sewer.

As clearly shown in FIG. 12, where a flow rate of sewage
is constant, the frame plate 30 of the conventional second
soil inflow prevention apparatus 1is inclined about the
pivoting shaft 20 to open a rear region of the sewage inflow
hole, as indicated by a solid line.

However, if an inflow amount of sewage increases due to
rainfall, an excess of sewage collides with a lowered portion
of the frame plate 20 and is rapidly introduced into the
intercepting sewer 10. Thus, the frame plate 30 is rapidly
rotatéd to keep a substantially vertical state, as indicated

by a dash dot dotted line.
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5 After the intercepting sewer is conpletely filled

wth the sewage, an excess of sewage acts to push a

rai sed portion of the franme plate 30 as it flows over

the sewage inflow hole. As a result, the frane plate

30 is kept in a horizontal state 5 after the | apse of

a certain time froma time point when the anount of

sewag r eASES, eLy| ith

ol oy iare T ASSEeroin] nranes 1P CRRFelon PEHAGE wi
i1 rs_gh Lhlergepti r .10 _al.an Lt .

S BT TrL Bagrrning Srd SEIE o sl ke portion

i scl osure of- the vent.i.on, Ther ef or t he pres
R, FURTRAR o i Lo v day 4 o ey ERELow hoe.

robl ens, . and. it _is an | e of the. presen .
pfsh\?eﬁsﬁsblﬁtt' ogBFoW%e apjg%}@r C%%fllsoﬁeﬁ’rtg\}&ntai 1(ialr?rlzont‘—"l state
paratus.in whi.ch an anqgul ar-rotation _, .
e AGFelaBRRgOhl &t GoFrialapt B0 TFGRba FHBF|RRIRT when the
within a_predetern ned angl e virtue of , openin
Bictiber &t £ G prorent NG T RS o PP BT b Sengisg Lo "Elose  the
openi ng/ cl osi ng plate from bei ng excessively | owered

§8Y20Re INb&GV PPty that an infl ow amount of sewage
i ncreases due to_rainfall, thereby preventing,soi
from éntEOPA§Rart FH%@rE%%f%?Ef%ﬂ%ﬂ%’lﬁntgﬁg Sgéinﬁpﬁﬁrs the
of an inflow of sewage. It is another object of the
ipvtegerptingepevon 1® almngppdihdecwasdiin ithg Hgginning of an
prevention apparatus in which an 6

inflow of sewage.

Disclosure of the Invention

Therefore, the present invention has been made in view
of the above problems, and it is an object of the present
invention to provide a soil inflow prevention apparatus in
which an angular-rotation opening/closing plate is adapted
to be inclined within a predetermined angle by virtue of
opening stoppers to prevent a rear portion of the
opening/closing plate from being excessively lowered in the
beginning that an inflow amount of sewage increases due to
rainfall, thereby preventing soil from entering an
intercepting sewer in the beginning of an inflow of sewage.

It is another object of the present invention to

provide a soil inflow prevention apparatus in which an
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angul ar-rotation opening/closing plate can be operated
to open a sewage inflow hole of an intercepting sewer
nmerely by the weight of sewage. It is a further

obj ect of the present invention to 5 provide a soi

i nfl ow prevention apparatus in which a rotating shaft
is nmounted at a position close to a front end of an

ARG 2= FALIRN GPERi NG/ E1 08Iy Bhate, dAfNgE tdrated to
bei ng nmounted al ong a center axis of the

GPENT NG EHA5 Nth £ AL 1 M 6BY i B/ RN 8BweL kBSely by

angul ar-rotation 10 opening/closing plate i's heavier

{%@UMéagggnyf[ggwgdgg thereof to ensure smooth inflow
0

sewage into an” intercepting sewer under nornma

condi t3ongg 11 Bfﬁrfc%féjtrggl)o\;i%gﬂt hes ngsﬁatﬁe%fenttheinvention to

present 1 nventi on e a soi OwW preventi on

B amedse waraneinorhevrisTE AR L T fen 2
BRCILAN, gl BB 20500013081 8 B BB eng
GECTOLELERA IS AL, 020, B0, SO USLED) M LRPOBRAL than
KBLA ShunBa, L Lens, Pordion ofs Lhe crpul o0 LAt 89ssog
e NS 2 oo oL G S rotation
inventiPn tqrmﬁ{ovide a soil inflow preventio

AP (-5 i G Bar s NS5 8Pe ARt od noEOBHl yPOrtion

at opposite ends of a rotating, shaft, :
thereocf to ensure smooth Tinflow of sewage 1nto an

intercepting sewer under normal conditions.

It is further another object of the present invention
to provide a soil inflow prevention apparatus in which at
least one weight-adjustable or exchangeable weighting device
is provided at a rear portion of an angular-rotation
opening/closing plate, whereby a closing force of the
angular-rotation opening/closing plate can be adjusted in
response to a variation in the amount of seQage due to
rainfall, and the rear portion of the angular~rotation
opening/closing plate is inclined downward to open a rear
region of a sewage inflow hole under normal conditions.

It is yet another object of the present invention to
provide a soil inflow prevention apparatus in which bearings

are mounted not only at opposite ends of a rotating shaft,
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7 but also at connecting portions between the rotating
shaft and an angul ar-rotati on openi ng/cl osi ng pl ate,
whereby the angular-rotation opening/closing plate
can be delicately and sensitively operated in
response to a variation in the 5 anount of sewage. In
accordance with an aspect of the present invention,

gt absyeaandphlerinl echtical Betraceanlieshestbyiddeshart

provision of a soil inflow prevention apparatus for

HRE bR RQulRLerGeRt: PY %%_\é%&nbha&ogasn@r%\ﬂa%q alhéreby the
di scharge "side 10 of a drainagée ditch and has one or

8 SeWage th Bhl QWNh§F 10k ey APPRAF AL YSn COBPRESL BSte By and
rotating shaft transversely extending throughout a

it 0 e ' h : : :
%ﬁgﬁﬁ%ﬁk¥§}a??eggt&a _§@mﬁﬁggbﬁggomfo q;eSIIE%tlon in the

on openi ng/ cl osing plate coup to the

108 atd Q%sgg%% cand adapted to open and close the

sewage i nfl"ow hol e in accordance with the anount of

Se“69?m1 théé?%ﬂbeoaatgp%ﬁgggg%%ggeﬁr ﬁ%gﬁ%g?gn?tiﬁvention,

peri phera ocation o n n the

ear _of the t at.i shaf r a,.re of, t he
{00 ABExbl it Ui SHBLLCLP" Al Lo B Mndd'Ppy the

(gylar-rot tion openi /closig%ngate' 20 and at

PR Yo B Aneeny aronst: Bhederhiab arrbra e heg, oe i

95, Fsosntnd Ml o el e gl he Lianh o 1o% Sl ciae
%gg%i %%fﬂégg;] q#g %&%&h&&?o%go%%dmgggt%éw%ge inflow holes,
the apparatus comprising: a rotating shaft transversely
extending throughout a respective one of the sewage inflow
holes; an angular-rotation opening/closing plate coupled to
the rotating shaft and adapted to open and close the sewage
inflow hole in accordance with the amount of sewage; at
least one opening stopper provided at a peripheral location
of the sewage inflow hole in the rear of the rotating shaft
or at a rear wall of the intercepting sewer to control an
opening angle of the angular-rotation opening/closing plate;
and at least one balancing stopper provided at the periphery
of the sewage inflow hole in the front or rear of the

rotating shaft to keep the angular-rotation opening/closing

plate in a closed state.

Description of the Drawings
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8 The above and ot her objects, features and other
advant ages of the present invention will be nore
clearly wunderstood fromthe follow ng detail ed
description taken in 5 conjunction with the
acconpanying drawings, in which: FIG 1 is a
perspective view illustrating a drainage ditch having
a soil inflow prevention apparatus according to a
first enbodi nent of the present invention, FIG 2 is

an enl'ﬂ{egedaﬂ)c?&e?‘peéﬁcﬁ Veoﬁﬂee.'tw 'c!ﬂglré ) rs@“ %at&gfe%heaﬁei | other

i nfl ow prevention apparatus acc ing to the first

. " . R g
5&‘%’%?%{%&‘3 egftt p@?é@@ht' Q%%%%'t‘ign Rb G b'/gsorﬁ&ﬁ colearly

en i ona iew taken along |ine A-

Fielt iy PP S BIPETA RO Pl e
ey . L TE ' i
Sopan et B0T s e orRe T PR bl e oF e
presenég%?v ntion, FIG 6 is Sectio

n

: e ViEW ¢ 3 gl Vigm&n drainage
i1l ust aft 4 tRYhERTVe V20 e Bht T ?%??o 5 &
al anci ng, st opper, according to the present .invention,
FER PTEE FheT0 bhat iUy 111G Rl AEPATAERG cootiing to
aliernati e Qonfigura%'on of a pal ancing stopper
ACEoF o RFAOSTARE reSoRt PPRIERE I BACDS PG 8 |5 a
sectional viewillustrating a soil inflow | . ,
FIG. 2 1s an enlarged perspective view illustrating
the soil inflow prevention apparatus according to the first
embodiment of the present invention;
FIG. 3 is an enlarged sectional view taken along line A-

A of FIG. 2;

FIG. 4 is a sectional view taken along line B-B of FIG.

FIG. 5 1is a schematic sectional view explaining
operation of the soil inflow prevention apparatus according
to the first embodiment of the present invention;

FIG. 6 is a sectional view illustrating an alternative
configuration of a balancing stopper according to the present
invention;

FIG. 7 is a sectional view illustrating another
alternative configuration of a balancing stopper according to
the present invention;

FIG. 8 is a sectional view illustrating a soil inflow
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9 prevention apparatus according to a second

enbodi nrent of the present invention; FIG 9 is a
sectional viewillustrating alternative
configurations of front and rear wei ghting devices
according 5 to the present invention; FIG 10 is a
sectional viewillustrating a soil inflow prevention
apparatus according to a third enbodi ment of the

resent invention; FIG 11 is a sectional vie
PTHTRISCOR (AR5 5081 SPRPFIRY 16° pf cYrRAGre M of the
accordi,ng to.a fourth enbodi nent of the present
PSR il&%;engﬁanlﬂl G 12 is a schematic sectional view
expl ai.ni ng. qperation _of a_conventjonal soil inf]ow ,
pr evm ‘on” apparat §§°t 1982 Bedt S det ¥isit "ediinyi Ryl kgpnative
t he Invecntion Now, preferred enbodi nents of the '
C%@é’éﬁ? RPENCE o FRAEI 2DHeTBRBI HPABHCIRF ddtat $esnagrording
reference to the acconpanying drawings. 20 FIG 1 is
Lo U Fecerte l0VeREPPustrating a drai nage ditch

having a soil, inflow prevention affar atus according to
a firstC -enfodisnéntsesttionalprésunt liwverrtion FIgil indlow
an enlarged perspective view illustrating the soil

PEHAGWONp RS Eites Rssaraing aecdr dibdgdt embeslimepst of the
enbodi nent of 25 the present invention. FIG 3 is an
Prafieatgeéaveaéiranal view 10

FIG. 11 is a sectional view illustrating a soil inflow
prevention apparatus according to a fourth embodiment of the
present invention; and

FIG. 12 is a schematic sectional view explaining

operation of a conventional soil inflow prevention apparatus.

Best Mode for Carrying Out the Invention

Now, preferred embodiments of the present invention will
be explained in detail with reference to the accompanying
drawings.

FIG. 1 is a perspective view illustrating a drainage
ditch having a soil inflow prevention apparatus according to
a first embodiment of the present invention. FIG. 2 is an
enlarged perspective view 1llustrating the soil inflow
prevention apparatus according to the first embodiment of

the present invention. FIG. 3 is an enlarged sectional view

10
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taken along the line A-A of FIG 2. The soil inflow
prevention apparatus of the present invention is to
be used at an intercepting sewer 2, which is provided
at a discharge side of a drainage ditch 1 and has one
5 or nore sewage inflow holes 21. Mre particularly,
the soil inflow prevention apparatus serves to
prevent soil from entering the sewage inflow holes 21
in rajn ather. Th e e Jnflow holes 21 are
ta&@?iﬁLﬂ%%pﬁﬁhqﬁﬁanfgpogf¥$%eé'intercepting sewer 2 by
a predeternined djstance. To,define 10 the s e
i nf | Wehot¥sk 211L 80| @rﬁvﬁﬂgl% |aé’rP§’ir€GHFna‘?P ﬁ%@ present
. arranged by a predeterm ned di stance across the open .
inygptépn iLﬁetPnB@r HEpti A SBWeRTOICeRiG Y piAH ie?vy %ehmh S
intercepting plates 22 is covered between hh
PrPEhgre udlk mal direha ngli séder efed MR "98c 8 tF ai Ap¢ has one
define the sewage inflow holes 21. 15 Therefore, a ,
Orp@IOLFhSeyagF é@gﬁoye%@éém Rk oWMRBS eP2it oMt Eg e Foil
pair of the | ongitudinal bars |ocated at opposite
infaper abrevenieorof APRErasagesSeHTdOw ol @re¥eahd Bpbkr from
edges of front and rear walls constituting the
entpréngephiengpayamsr MElaverkoynss t &k, 1Ro @y |wapther. The
description in relation wwth the 20 sewage i nfl ow hol e
seager irhfd operihples y2bf avee dofiags i af | 6w RAe papwoff| the
be given. Also, the follow ng description deals wth
intelrgephéngenager i Af bgwahgred2tebutaededabtantr. selimgéetine
inflow holes 21 are identical. The soil inflow
ther exssmalyeor ndfpar ablissofli he plesehity256fi hvegitodiiaply bars

use in the sewage inflow hole 21 of the

is arranged by a predetermined distance across the open top of
the intercepting sewer 2, and a plurality of intercepting
plates 22 is covered Dbetween the longitudinal bars while
remaining spaces that will define the sewage inflow holes Z21.
Therefore, a periphery of each sewage inflow hole 21 consists
of a pair of the longitudinal bars located at opposite lateral
sides of the sewage inflow hole 21 and upper edges of front
and rear walls constituting the intercepting sewer 2.
Hereinafter, no detailed description in relation with the
sewage inflow hole 21 or the periphery of the sewage inflow
hole 21 will be given. Also, the following description deals
with only one sewage inflow hole 21 because all the sewage
inflow holes 21 are identical.

The soil inflow prevention apparatus of the present

invention for use in the sewage inflow hole 21 of the

11
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11 intercepting sewer 2 conprises: a rotating shaft 3
transversely extendi ng throughout the width of the,
sewage inflow hole 21; an angul ar-rotation
openi ng/ closing plate 4 coupled to the rotating shaft
3 to open and close the sewage 5 inflow hole 21 in
accordance with the anount of sewage; at |east one
openi ng stopper 5 provided at a peripheral |ocation

._of fl I h ;
PR AnarEves orf at CORELHES wafl ofofrany shaft 3
i_nter 2 t9 '
trpRETaRgh e S SEREIBR oF C%.?%r °#ost?%g°%?9#991@89“?#93%6%@6
bal .6 ded h
irflol e300 ﬁ@?zé'a,agf“’ Sl e A e g erare ¢
r ero ha to k
Coélﬁgﬁfja?('_rh%gﬁt r6he nfsi}ﬁﬁ"%cl sltﬁgo]g?ergt %nci PRSP cHsetfhase
state e rotat n haft 3 f d
s gpd@o@.%h' 3%@}&%@'0@%; i tﬁf“%%g of Grgege 2t
t
le@%gsbaéeégénkééﬂéﬁépﬁ%# O ULOIGT PapTiREaRL Location
ortion of the angular-rotation opening/closin E %1
thRABOTaIR T yofliexdd b EpRe TR%atd éih@hgfﬂgaé %%ns aft
be tilted dommward nmerely by the wejght of a sewa

3 ia¥f |agw, theo TE@ropyen 1t Ieé %@@t?ﬁﬁﬁﬁwqﬁ%l Bewar ?Ast%h%%tml
in the acconpanyin drawi ngs, the first enbodi ment of

art lwpepibg enng i avahtl %@n angug 8 ek Oetipt Gy KRN 1ng4sLophiy Plate
rear wei ghting device 7. Also, the sewage inflow hole
4;21ang pitovidesl; amet healderinshepyoPPRY ebf , PEPYHied on the
metallic frame 211 having a high

periphery of the sewage inflow hole 21 in the front or rear of

the rotating shaft 3 to keep the angular-rotation
opening/closing plate 4 in a closed state.

The rotating shaft 3 is fixed to the angular-rotation
opening/closing plate 4 along a longitudinal center axis of
the opening/closing plate 4 by use of connection means 31; SO
that a rear portion of the angular-rotation opening/closing
plate 4 that is centrally fixed to the rotating shaft 3 can be
tilted downward merely by the weight of a sewage inflow, to
open the sewage inflow hole 21. As shown in the accompanying
drawings, the first embodiment of the present invention
further employs at least one rear weighting device 7.

Also, the sewage inflow hole 21 is provided, at the
periphery thereof, with a metallic frame 211 having a high

strength sufficient to support the rotating shaft 3 and the
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25 strength sufficient to support the rotating shaft 3
and the 12 angul ar-rotation opening/closing plate 4.
The bal ancing stopper 6 takes the formof a recessed
portion 61, which is formed at a front end position of
the periphery of the sewage inflow hole 21, to catch
the front end 5 of the angular-rotation
openi ng/ cl osing plate 4. The rear wei ghting device 7
I s,suspended from a_| [.:surf f the rear portion
anGRLE Rt Ayt At 9 gpéPQZ%EO%ﬁgﬂﬁH%%%Igéing plate 4, to
adj u a.cl.osing faorce of t angul.ar - ti.gn
open&halaa&gpﬁéggl F@pEaneggggFEaﬁgggm;?%%189tﬁ% recessed

ampunt of sewage., The re i ght.i devi 7.

po&&ﬁ%né zslbl“gll unt®e %‘?“%a%g%f tfl’égﬁiﬁegﬁbg%oﬁégﬁg? of the
sych as oqQps, to ingcr d i ght

Pefhir ey e TR Gy SoRants O e o At CRond ¢ FRFRE end
the rear weighting device, 7 5 act 0 Il th

OprP?i6%9%#a¥7ﬁ9?%ﬁi@PaPp?Bf%ﬁf Sl@ﬁiﬁﬁﬁﬁggﬁosing Lfg[e

4 down, thereby serving to, open rear region of the
sema@@eiﬁﬁ@é“ﬂﬁ@@@tgﬁggﬁpﬁ%cg Ws%§ §%@968ﬁ§9 &F@W a lower
taken along the line B-B of , FIG 3. Referring to FIG |,

sugfagepaiqf of thear *R§E 329rE1i0p0 Sifovi B béf@BeAr-rotation
opposite ends of the rotating shaft 3 and oppgsite

opeatagarlestrs piathe 4sevﬁ©eaghﬁﬁ7é)waho¢3é3821ﬂg force of the

respectively, to enable smoth rotation of the
angoilatri-ngtatredn ogening/closing plate 4 in accordance with

the amount of sewage. The rear weighting device 7 1is
exchangeably mounted by means of connection means, such as
loops, to increase or decrease a welght thereof as occasion
demands.

Under normal conditions, the rear weilghting device 7

acts to pull the rear portion of the angular-rotation

‘opening/closing plate 4 down, thereby serving to open a rear

region of the sewage inflow hole 21.

FIG. 4 is a sectional view taken along the line B-B of
FIG. 3. Referring to FIG. 4, a pair of bearings 32 1is
provided between opposite ends of the rotating shaft 3 and
opposite lateral sides of the sewage inflow hole 21,
respectively, to enable smooth rotation of the rotating shaft
3.

The connection means 31 includes one or more bearing

brackets 311 affixed to the lower surface of the angular-
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The connection neans 31 includes one or nore bearing
25 brackets 311 affixed to the | ower surface of the
angul ar- 13 rotation opening/closing plate 4, and
beari ngs 312 provided in the bearing brackets 311,
respectively. The rotating shaft 3 is penetrated

t hrough and assenbled to the bearings 312 in a
snoothly rotatable manner. 5 Arranging the plurality

o e P T TR e e
PR oI 0BBAT AET ol 01 ng PIAte LoLs m Wi of g e e 3
5] GBPETHEY. FAFTGHAL TOR GUE 0 T ot aiorare agon 47 10 2
STREF B nE et AR AER S cat 65 & bar i or vl | having a
b cdstenmined hel Sl diYieh Ao BLOXL IR A Llencs ot oniy
Rl ntoany e o A HLaoENEE B SELIPELY et cne
entering the intercepting sewer 2. Al so referen

ce
conggEFAPR 1 1eanAdPdates £ reeiPGthcPuddtl Pr-ihethe angular-
barrier wall 11 to physically filter the sewage _
rotatiow. PEPRLRGSEEISinihe Rdpérat fontef THRBUSEIY | RPFRDW D
prevention 20 apparatus according to the first ,
resmovdemehe of WAslpEésentin i fhentdeeindg | 0fhesewage.  This

explained. FIG 5 is a schematic sectional view
prewphasni mglfunction due to irrotational motion of the

angular-rotation opening/closing plate 4.

Reference numeral 11 indicates a barrier wall having a
predetermined height, which is provided at the drainage ditch
1 in the rear of the intercepting sewer 2. The barrier wall
11 serves to primarily prevent soil, contained in a sewage
inflow, from entering the intercepting sewer 2. Also,
reference numeral 111 indicates a screen included in the
barrier wall 11 to physically filter the sewage inflow.

Hereinafter, the operation of the soil inflow prevention
apparatus according to the first embodiment of the present
invention will be explained.

FIG. 5 is a schematic sectional view explaining
operation of the soil inflow prevention apparatus according
to the first embodiment of the present invention. As shown

in FIG. 5, under normal conditions, the angular-rotation
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operation of the soil inflow prevention apparatus
according to the first enbodi nent of the present

i nvention. As shown 25 in FIG 5, under nornal
conditions, the angular-rotation 14 opening/cl osing
plate 4, arranged in the sewage inflow hole 21, is
inclined as indicated by a solid |ine so that the
rear portion of the rotating opening/closing plate 4

op'g%e@éZ“@owwoaﬁﬁ‘é'éeﬁgfea-‘a’fﬁﬁﬁﬁgapéhiﬁhaﬁ“@' nariigyn dole

constant nt of, sewage | contln sly, introd
2Lt t hect ?%? r &8ptl %ék%ﬁ by & %lng¥¥ﬁ?oﬁﬁh%§ﬁg the
sewage inpflow hole 21, so as to be discharged
re@éma@%rY¥%%IﬁﬁhttBFan¥° %ﬁﬁ?ﬂérQB?an?ﬁc%TEQéhe|p ﬁFﬁg
rainfal]l, a great 10 anobunt of sewage, cantajnin
dogq@,wprd,lg aJdPWFbe@@/ &EnvERgRd aanéeaffnt?%%ff&%doi Int g{‘ swage
fpen r ear alon of the sewage inflow _ hole 21. In
Ricy chrke ? e BperiingOReRPertstss t hENGFERent @ constant
i nvention supports a rear end of the angul ar-rotation
amgpati ngifcl REWRPP| ake 4conolipraiddit tHERQSsCesor tingre  the
of the 15 angular-rotation openlng/cI03|n plate 4
inftlegeebsiing |saveTed? SowREEding by %@d@teé@rﬁenewflow
angl e. Thereby, the sewage, mhlch contalns a
halel &fli,vebyabatgebe afbeshangfedsdid a isewgaedegeabnenpwplant.
fromthe rear portion of the angular-rotatlon
openiCogielrssilgg plat ek t bpgidnangr onf 2@imdedddl ya great
i nclined portion of the opening/closing plate 4,
amdmmmfbw achiang , t coptisint.hg Bpoht parabnnpbiythenverged and
angul ar -
introduced into the open rear region of the sewage inflow

is

hole 21. 1In this case, the opening stopper 5 of the present
invention supports a rear end of the angular-rotation
opening/closing plate 4, to prevent the rear portion of the
angular-rotation opening/closing plate 4 from being lowered
downwardly beyond a predetermined angle.

Thereby, the sewage, which contains a relatively large
amount of soil, is guided to flow from the rear portion of
the angular-rotation opening/closing plate 4 toward a front
upwardly inclined portion of the opening/closing plate 4,
thereby acting to push the front portion of the angular-
rotation opening/closing plate 4 down. As a result, the
angular-rotation opening/closing plate 4 can be rapidly
changed from the inclined state to a horizontal state as

indicated by a dash dot dotted line, thereby closing the
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rotation opening/closing plate 4 down. As a result,
the angul ar-rotation opening/closing plate 4 can be
rapidly changed fromthe inclined state to a

hori zontal state as 25 indicated by a dash dot dotted
line, thereby closing the 15 sewage inflow hole 21 of
the intercepting sewer 2. By preventing soil from
entering the intercepting sewer 2 in the beginning of
rainfall_that causes a rapid increase in an jinflow

seffimtingtloveiage, 21 hef pt?fees.elmtegcﬁﬁ%ﬁguweé# i9v nates a
risk of a reduction in the cross sectional area of ,
t he B eldEtenidgngenverid diem ocaferary ovkhof 9digrcarging
prevents soil frombeing transferred to a sewage
se¥eat Aed? pramt bemepeing ngfagailnfadl Fltdata cqusashoyl gapid
be understood 10 that the closing force of the
La@ERA X - ridt atdon 1oPkan ngmduss; ng?fpl @ewageys the present
adj ust abl e by exchangi ng the rear i ghting device 7
invention sespehaeleed r ém thk | ehera s@efi@@*élorbf iphetheeaeross
portion of the angular-rotation opening/closing plate
sdctisnaductrem @) Ust neritedaspthadcbewtng2f reetef anhenflow
angul ar-rotation opening/closing plate 4 enables an
obpeehnt cand twreavEkd sa sphonpromche omg | Pranesisomrse to a sewage
variation in the anount of sewage, and achi eves
trempumiritblcd ange of the apparatus regardl ess of the
anmount of sewage. 20 FIG 6 illustrates an alternative
conf i Rpfeatriiony ofgatre to FIG. 3, it should be understood
that the closing force of the angular-rotation
opening/closing plate 4 is adijustable by exchanging the rear
weighting device 7 that is suspended from the lower surface
of the rear portion of the angular-rotation opening/closing
plate 4.

Such an adjustment in the closing force of the
angular-rotation opening/closing plate 4 enables an operator
to take a prompt action in response to a variation in the
amount of sewage, and achieves compatible wuse of the
apparatus regardless of the amount of sewage.

FIG. 6 illustrates an alternative configuration of the
balancing stopper according to the present invention.
Differently from the above described first embodiment, an
alternative balancing stopper 6 takes the form of a £front

protrusion 62. The front protrusion 62 is formed at the front

end position of the periphery of the sewage inflow hole 21, so
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bal anci ng stopper according to the present invention.
Differently fromthe above described first enbodi nent,
an alternative bal anci ng stopper 6 takes the form of
a front protrusion 62. The front protrusion 62 is
formed at the front 25 end position of the periphery
of the sewage inflow hole 21, so 16 that the front
end of the angular-rotation opening/closing plate 4

th‘if)ér Istgl%t eﬂ:otr% etr %@cﬁ' o€ I %P?J%;i,vgﬂblﬁ%dg% )6(1 A hd R osing

ery o séwage in e I XI ng

ans such _as b via 5 welding. Through the use
plg]?etlaelsprso a%&éji ghggagthat protrudes rearward fromthe

f d i ti. th i nf [
o pBRS] BPBTEB PRV eR the TrEN: EhaHP (Re iguarst e
tati i ng/ ! late 4 f ' I d :
SeERYanBL NP ALY | JonPAR CaTSS FrehS7oREh ude, SHEEE or via
anpther alternative configuration of the bal ancing

weddepPer according to the present invention.

Differently fromthe above described fir nbodi ment
an ArEeRdat e H“hsfeanegn o%%‘i’r%gjtoélkegét%ga R udes

ormo
a rear 15 protrusion 63 forngd atﬁ% rear end %Of’i ioown hole
I :

repFwake HEMh gHEr o8t BRE RR¥kgeN *hEFEES
rear protrusion 63 is a horizontal plate havi a _
21pr detisr MafedARdtYR. DARCVENFr SRE éﬁ&’?‘iteéﬁngn Od%f ﬂ%}% angular
horizontal plate is fornmed a plurality of recess%s
rogaiion goneni rylc Kifigdgich plate 4 from being lowered beyond a

horizontal state.

FIG. 7 illustrates another alternative configuration of
the balancing stopper according to the present invention.
Differently from the above described first embodiment, an
alternative balancing stopper 6 takes the form of a rear
protrusion 63 formed at a rear end position of the periphery
of the sewage inflow hole 21.

The rear protrusion 63 is a horizontal plate havigg a
predetermined width. At a front end region of the horizontal
plate is formed a plurality of recesses 631, to achieve smooth
inflow of sewage.

When an inflow amount of sewage increases due to
rainfall, the rear protrusion 63 pushes the rear end of the
angular-rotation opening/closing plate 4, to keep the angular-
rotation opening/closing plate 4 in a horizontal state. Also,

the recesses 631, formed at the front end region of the rear
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20 infl ow of sewage. Wen an inflow anmobunt of sewage
increases due to rainfall, the rear protrusion 63
pushes the rear end of the angular-rotation
openi ng/ cl osing plate 4, to keep the angular- rotation
openi ng/closing plate 4 in a horizontal state. Al so,
25 the recesses 631, fornmed at the front end region of
the rear 17 protrusion 63, serve as guides to all ow

sewage to.be smpot hl i Lnt
R e i A
. _prevention a rat,u a di 1 d enbod
m%f;;%ggegr e R eFBRECLid A eBnpar od to the first.
enmbodi_nent,, .in the pr t di t, at | t
£ ont el GhtirigSHeares 8 196y rrHarY RSP Ahgaratus
the | ower surface of the front portion of the . .
acslﬁgeﬁag- ;tet | BRCHPRNPHGPLH BRI hgOPI &8 25T A LSV FHe O
closin orce of th gul ar-r Qt at.i i ng/.¢cl osi
o) SRR e A AL Shone oy g et

The front weighting device 8, suspended fromthe, | oner

b

enoQFLREB of 2ENESRPBNPNBOFEPRR BPLY M h R ECS ot at§ o rther
openi ng/closing plate 4, is easy to exchange, and thus

susperPrfat 80BN thE] USTABNBUFFREheO | BF Nt PG et the
15 angul ar-rotation opening/closing plate 4. FIG 9

angulagstiratasiant ePRARIVG/ eRFinglr Rhsdes o thRe 3F4BHME the

and rear weighting devices according to the present

cliosdent iforceArnfal tiee naﬂgvbalfe@?t@@iﬁght@?@j&@}l) Geosing plate
accordi ng

4 in accordance with the amount of sewage.

The front weighting device 8, suspended from the lower
surface of the front portion of ‘the angular-rotation
opening/closing plate 4, is easy to exchange, and thus
facilitate an adjustment in the closing force of the
angular-rotation opening/closing plate 4.

FIG. 9 illustrates alternative configurations of the
front and rear weighting devices according to the present
invention. An alternative rear weighting device 7 according
to the present invention includes: a nut 71 that is fixed to
the angular-rotation opening/closing plate 4 and has a
longitudinal tap hole 711; and a spiral shaft 72
longitudinally fastened in the tap hole 711 and adapted to
vary a lowering weight of the rear weighting device 7 about
the rotating shaft 3 via an adjustment of front and rear

positions thereof.
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to the present invention includes: a nut 71 that is
fixed to 20 the angul ar-rotation opening/closing plate
4 and has a longitudinal tap hole 711; and a spira
shaft 72 longitudinally fastened in the tap hole 711
and adapted to vary a lowering weight of the rear

wei ghting device 7 about the rotating shaft 3 via an
adj ustment of front and rear 25 positions thereof. 18

That s t S raI shaf t s, 4 of at dj,ust_ ;.

t he Fb%%tﬁahd regﬁl F%%s é%eo &?h%%F%%S§JH6 adjust
ht . of the_rear l ht devi c 1 t he

thfﬂotfifvpﬁgagﬁaf?aﬁ egﬁ“@b%“ R %eofrhi%he%y, ST gt of
force of th raf at.i on openin 05|n t

thy’ EERTpd'S W ERIE A e SR A P
in the of sewa ternati front

beyer ey devneEsy, %dpia%gt?#r&eessﬁt FAS erftcBH 21
i ncl udes: a nut ?1 t hat flxed to

rokAGHPEr PEPANESR BBéﬁgnﬁllél Bsi‘nd ohe ﬁaﬁﬁaymdﬁ&§tsd in
| ongi tudinal tap hole 811; and a spiral shaft 82

resgRGPEUBP nal YL FastAned! ithet REHEH ﬂ6| 8°%39€ and
adapted to vary the | owering weight of the front
wei gRLPRg deVt ce28teEBBLEVE he TR6NAL i NP LHET NS vﬁﬁvéﬁe 8
adj ustment of front and  rear positions thereof.

acthading, tes thfe RpRTeIt shafenEon singludess 13 ae}jtu§t1 that
the front and rear positions thereof, the |owerin

iswdilghe 6P thiee anad awergheFhen demern® alwsimy Hglate 4 and

rotating shaft 3 can
has a longitudinal tap hole 811; and a spiral shaft 82

longitudinally fastened in the tap hole 811 and adapted to
vary the lowering weight of the front weighting device 8
about the rotating shaft 3 via an adjustment of front and
rear positions thereof.

That is, as the spiral shaft 82 1s rotated to adjust
the front and rear positions thereof, the lowering weight of
the rear weighting device 8 about the rotating shaft 3 can
be varied. Thus, the closing force of the angular-rotation
opening/closing plate 4 can be easily adjusted in response
to a variation in the amount of sewage.

FIG. 10 is a sectional view illustrating a soil inflow
prevention apparatus according to a third embodiment of the
present invention. The soil inflow prevention apparatus of
the third embodiment is identical to those of the first and

second embodiments except for the rotating shaft 3 that is
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be varied. Thus, the closing force of the

angul ar-rotation opening/closing plate 4 can be
easily adjusted in response 20 to a variation in the
anmount of sewage. FIG 10 is a sectional view

illustrating a soil inflow prevention apparatus
according to a third enbodi nent of the present
i nvention. The soil inflow prevention apparatus of

the third enbodipent is.identical to th f
uspily &SP SettRd BB ERES CeRhest el kabding plate
A rotating shaft 3 that is 19 used to support the

*angul ar-rotati on opening/closing plate 4. The soi

i nfl ow prevent,i apparatus .,according,.to the _third
enbod RERCLof HABr GeeHE T iionCPBR A Sahat ROF M dedo the
5in that the rotatjng shaft 3,\mhic?.support t he .
thaRguISHPFGTEREorP pE%?nﬁFEF%%FndHBFS &%, %% ?ﬁ%ﬁﬁf?ﬁflzed
. a forwardly noved position fromthe center axis of
lntH@”ﬁhgﬁ@%rPPEPS%PﬁnSiéﬁéni g/%@h%@n@uﬁpﬁfﬁs4tb§ (fgalar-
of the connection neans 31. Wen the fixing positjon
rogptifR EPERANEd CdRELNY3 Rlgte1 o moved HigSRar P f formt AHERTALY
center axis of the angular-rotation opening/c|osin ,
mogkdt @041 tERE EERR Foet iGHET 3 Sartful'die Fe¥atdprrotation
openi ng/ cl osing plate 4 about the rotating shaft 3 is
opkeaRUéElenbng tik2 e dhtbyoorss 6F shet RenpeatEon. nggisy s
advantageous in that the angular-rotation ,
openilhghcltdsi nglas gl poeldieancbe Weabigtaraint aphEtid 1S
an opened state under normal conditions. .
moved forward from the center axis of the angular-rotation
opening/closing plate 4, the rear portion of the angular-
rotation opening/closing plate 4 about the rotating shaft 3
is heavier than the front portion of the plate 4. This is
advantageous in that the angular-rotation opening/closing
plate 4 can be stably maintained in an opened state under
normal conditions.

FIG. 11 is a sectional view illustrating a soil inflow
prevention apparatus according to a fourth embodiment of the
present invention. The soil inflow prevention apparatus of
the fourth embodiment is configured in such a fashion that:
three front water-seal plates 23 protrude rearward from a
front end portion of the periphery of the sewage inflow hole
21 at opposite end positions and a center position relative

to the rotating shaft 3, and each front water-seal plate 23

includes an extension plate 231 and a rubber layer 232 to

20



10

15

20

25

FIG 11 is a sectional viewillustrating a soil inflow
prevention apparatus according to a fourth enbodi nent
of the present invention. The soil inflow prevention
apparatus of 20 the fourth enbodiment is configured in
such a fashion that: three front water-seal plates 23
protrude rearward froma front end portion of the

peri phery of the sewage inflow hole 21 at opposite

end positions and center, positiop rel ative o,the
cart af]i'1 9 §ﬁr§fsf% forgcﬁocecea‘(ﬁlﬁt]?rzcrrl’te wet &t s ERF p?%t éctn§3 Lower
25 i ncl udes an_extensi on ate 231 and,a, rubber | ayer .
s 35 ot hE e e B Ecr Bt Bt AT IR PACHIE T oRt SER ¢ 10
of the |l ower surface qf the angul ar-rotatjon .
orai5an o R Ie i SEaCE SUPH SBLALI™S oL hF cyBhtt SRRk Sever
fron1entering the intercepting sewer % when th .
2 afgfiar LhEt ARSI BBERT T (b OREISREY 61851805 PORERect 1S
to close the sewage inflow hole 21; and_three re%{
FORRILEF- $&€al CY%H e5123SBIRYF uMBLEBY WAPHS Pdm & edrhiaR Tear
portion_of the periphery of the sewage inflow hole 21
wadter-§5pdsi Pe2ERd p%gi tPERETuaR] £OCUATEr pESTti Bn rear  end
relative to the rotating shaft 3, and each rear
pagdtien sehl thratkeZiPhieny] lesthe skwagrt ehxilay phate 21 at
231 and the rubber layer 232 to conme into close,
oppstidet opict PoshE Lpaar agAdaorenher| paet tser f BRErbive the the
angul ar-rotati on opening/closing plate 4 in order to
rqirediient sbewdgs ,f rom earcsdr irrgrt Watehteeebppiale sédheinludes
when the angular-rotation opening/closing plate 4 is
theot exegnsion 161letese@Xheamdwape imvbew hodxer 1232 to come

into close contact with the rear end of the lower surface of
the angular—;otation opening/closing plate 4 in order to
prevent sewage from entering the intercepting sewer 2 when
the angular-rotation opening/closing plate 4 1is rotated to
close the sewage inflow hole 21.

With this configuration, the angular-rotation
opening/closing plate 4 can be closed to seal the intercep#ing
sewer 2 in the rainy season that shows much rainwater, thereby
preventing sewage containing soil from entering the
intercepting sewer 2 even in the rainy season.

As apparent from the above description, the soil
inflow prevention apparatus of the present invention
provides the following several effects.

Firstly, according to the present invention, it is

possible to prevent soil from entering an intercepting sewer
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Wth this configuration, the angular-rotation
openi ng/ cl osing plate 4 can be closed to seal the
intercepting sewer 2 in the rainy season that shows
much rai nwater, thereby preventing sewage containing
soil fromentering the 20 intercepting sewer 2 even
in the rainy season. As apparent fromthe above

description the soil inflow prevention apparatus of
. veption v o) SEY,
ln %%%% |rs 8? 50%3? 19 £? t%gg %%éég?@ F%be é?é%se in

. I
an negﬁ&ggt.%éo@'%? ot 5 %vﬁa“qeeﬂé Ezgélﬁ%f‘;%%%f”ttﬁ%ﬂ% of
t hat _ ex erlencggcgﬂglncrease in

' of
pr?é\?ﬁﬁén TH s *h Teffect of "t eééﬁ{;%%a aertfl?ct Ogn the
iiGeCeE L ARG RV GTiS of D AndiBi kR oPTh hdvertingatee of

soil frombeing transferred to_a se e treat nent
pr§|vsﬁfiln@eéeﬁa| J2OFNES pREs BREDT FYBTRY OrP o ot IS o eatnent

ngul ar- rotation opening/closing plate that can be
pL%n |y operated to open and close a semage i nfl ow

hol e of the intercepting 10 sewer nerely by the wei ght

of sEREEEILYhi $HRasPEPRERE f BVCRFLON ﬁFﬁV%iiﬁa an arngular-

manufacturing costs of the soil inflow reventlon
rogpparat PR/ gilpsinke Préserthathvert i 6f Doy's PRefrated

wei ghting devices capable of increasing the MEIght of
Tog gresdy Qm#t¢b@se a sewage 1nflow hole of the intercepting

sewer merely by the weight of sewage. This has the effect of
minimizing manufacturing costs of the soil inflow prevention
apparatus.

Thirdly, the present invention employs rear weighting
devices capable of increasing the weight of a rear portion
of the angular-rotation opening/closing plate. This allows
sewage to smoothly flow into the intercepting sewer under
normal conditions.

Fourthly, the rear weighting devices provided at the
angular-rotation opening/closing plate are exchangeable or
adjustable in weight, to adjust a closing force of the
angular-rotation opening/closing plate in response to a
variation in the amount of sewage due to rainfall. Such an
ability to promptly correspond to a variation in the amount
of sewage enables compatible use of the soil inflow

prevention apparatus regardless of the amount of sewage.
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15

15 of the angul ar-rotation opening/closing plate. This

al l ows sewage to snoothly flowinto the intercepting

sewer under normal conditions. Fourthly, the rear

wei ghti ng devices provided at the angular-rotation

openi ng/ cl osi ng pl ate are exchangeable or 20

adjustable in weight, to adjust a closing force of the

angul ar-rotation opening/closing plate in response to

a_ variation in_the anpunt of g e i.nfal ;
Al§8¢hlgﬁﬁ”ébPPFTﬁitgﬂ&gﬁﬁﬁng’céﬁﬁgsg%%% P%qg%Véggaf#%ﬁces

i.n the amount _of sewage enabl es cqnpati bl f :
ac§oi%°in P%ﬁFZSt%$eV%ﬁi'oﬁxﬁgﬁgpatﬁg rgégrd %@gf% ?%ég%lon

ampunt, of sewage. ., 22 Al so, under nornmal, condi.ti,Qns,
OEERR B ARG BIAG S cRRE™ Bt AGH Gt TheoFedfe sevage
_ portion _of the angular-rotation eni pg/ cl osi n | at e
infdoypeirle r e TEY o VI e ToNR l?ﬁ??%woﬁols%,‘”%ge into

t hereby ensuring snmooth inflow of sewage into 5 the
thentetespePhy Eed®YST Fifthly, according to the present

i nvention, since the angular-rotation openi ng/closing

pl at &1EkR1del PESPERYNIopRr BP® PREFERpoHRESH LG, since the

variation in the amobunt of sewage, it is possible to
ansiuevant oAl aRct | BPERARS 4G Qir6t at POAEF  162Hot | SRl bFately

the angul ar-rotati on opening/closing plate 4. Al though
opera ter dfergesPodmSodiorent B wiattied dieddift agiEnt$onsewage,

have been disclosed for illustrative purposes, = those
itski$ | e@dsisabihe tr t PREVENBppRaELacEipPRatdupar foudrrotational

motion of the angular-rotation opening/closing plate 4.
Although the preferred embodiments of the present
invention have been disclosed for illustrative purposes,
those skilled in the art will appreciate that various
modifications, additions and substitutions are possible,
without departing from the scope and spirit of the invention

as disclosed in the accompanying claims.
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nodi fications, additions and substitutions are

possi bl e, 15 without departing fromthe scope and

spirit of the invention as disclosed in the

acconpanying clainms. 23 CLAIM5S : 1. A soil inflow

prevention apparatus for use in an intercepting sewer

that is provided at a discharge side of a 5 drainage

ditch and has one or nore sewage inflow holes, the

appacaknaggsceonprising: a rotating shaft transversely

extendi ng throughout a respective one of the sewage

i nfl ow hol es; an angul ar-rotati on openi ng/cl osing

plate coupled to 10 the rotating shaft and adapted to

open 1ancy ck9se thelspvpgevehf bawahpkeatnsacear dancein an

wi th the anount of sewage; at |east one opening
jJﬁkQQ%%EiH?O¥éQ§9 ghaf PerpRferdly doc@tditifrdeh@ide of a

sewage inflow hole in the rear of the rotating shaft

dirBlyed Jdigah Wakl nek the bt elceptdng gewelr1by ®les, the
control an opening angle of the angular-rotation

i.ng/ I.ng: plate; at |east one bal anci ng st opper
aéﬁ%%%t gdggﬂﬁkgglﬁé.

at 't eri phery of the sewage inflow hole

in t@F E éggié§2é§%¢F0E6a£Q§ef§g egtéhaﬁf%:ghggﬁghout a

i
t he angul ar-r openi ng/closing p

cl osed_state; _an t t . rear i.ghting device
r?@% %ﬂ@ﬁ gPeth g?%m%%ﬁs(?fggglgfq¥ﬁgﬁfear portion of

the %ﬂguégéﬁiggfgéég%ion opening/closing plate coupled to

the rotating shaft and adapted to open and close the sewage
inflow hole in accordance with the amount of sewage;

at least one opening stopper provided at a peripheral
location of the sewage inflow hole in the rear of the
rotating shaft or at a rear wall of the intercepting sewer
to control an opening angle of the angular-rotation
opening/closing plate;

at least one balancing stopper provided at the
periphery of the sewage inflow hole in the front or rear of
the rotating shaft to keep the angular-rotation
opening/closing plate in a closed state; and

at least one rear weighting device provided at the
lower surface of the rear portion of the angular-rotation
opening/closing plate characterized in that the rear
weighting device includes:

a nut that is fixed +to the angular-rotating
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openi ng/ cl osing plate characterized in that the rear

wei ghting device includes: 25 a nut that is fixed to

the angul ar-rotating 24 opening/closing plate and has

a longitudinal tap hole; and a spiral shaft

longitudinally fastened in the tap hole and adapted

to vary a lowering weight of the rear weighting

devi ce rotational nonmentum of the angular-rotation 5
opeRpeniyNgl 64 DSy NGl M atendboy o hengatatlingl shaf thalies amd

adjustnent in front and rear positions thereof. 2. The

appagatpsras SehffOLbAgi fudi@d Iy, fastemneidn ihhehe tap hole

rotating shaft is fixed to a center of the
an@N@dhakzpotat kary 10 10RRHIRG/ Gledghhg ol @he Byaus@edbhting

connection neans. 3. The apparatus as set forth in
deShiaem 1,ovheisha t hepohotalh ng shaf tedes fixR@hilalr-@otation

forwardly noved position froma center of the

op2RgH ?El59£ﬁ%;g§199§niQQé&EosﬁﬂglF%éﬂé%ﬂﬂ@ Us@artdS Qfia an

connéection S. 4. The apparatus as set forth in

aag'u%ltﬁg%%mef@wtt d P@A@L{%ﬁ&i%h%!o%érée@l udes a

roove rmed at a front position of the
peri phery of the sewage inflow hole to catch 20 a

front end of the angul ar-rotation opening/closing

pl at e. The apparat us, as.s reh i ai;m
wher Tn§Pﬁeapﬁ&F&%@FnSssgggpgkr&%cﬁgdégaghf}én#hereln the

rotrusi on_that protrudes froma front, end sition_. .-
rozef'fa he ﬁglfaf%h ery frd‘fxetoﬁe Shage 25 iN Incok\lﬁ h%rfgguqtag T
a front _end of the ag ular-rotation, .
opening/closing plate 9 use of connection means.

3. The apparatus as set forth in claim 1, wherein the
rotating shaft is fixed at a forwardly moved position from a
center of the angular-rotation opening/closing plate by use

of connection means.

4. The apparatus as set forth in claim 1, wherein the
balancing stopper includes a groove formed at a front end
position of the periphery of the sewage inflow hole to catch

a front end of the angular-rotation opening/closing plate.

5. The apparatus as set forth in claim 1, wherein the
balancing stopper includes a front protrusion that protrudes
from a front end position of the periphery of the sewage

inflow hole to allow a front end of the angular-rotation
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25 opening/closing plate to be seated thereon. 6. The
apparatus as set forth in claim1l, wherein the
bal anci ng st opper includes a rear protrusion that
protrudes 5 froma rear end position of the periphery
of the sewage inflow hole. 7. The apparatus as set
forth in claim6, wherein the rear protrusionis a
hori zontal plate having a predeterm ned 10 wi dth, and
opanihydl/allbkyngf pl #cessed sdaaeedhieneant ront regi on of
the horizontal plate to achieve snooth inflow of
sewage. 8. The apparatus as set forth in claiml1, 15
wherein three front water-seal plates protrude

rear ar aHe P rhiapt aendeporbiren ef theipeniphgigtedh the
the sewage inflow hole at opposite end positions and

bdidﬁ@ﬂﬂ@’sﬂ%ﬁ%b&'9%0@%6@5'%er%%rtQﬁt&@h@ﬁbﬂgtﬁﬁ@ﬁtprdﬂﬂﬁdes
each front "water-seal plate includes an extension

At g and.a éH@bEBsgglbﬁyQﬂft@h&°E@rhﬁB@rZeQﬁ? €aBt atlyage

wth a front end of | ower urface of t

ln%qv%}q{ -rotation opening/closing plate in order to

prevent sewage fromentering the intercepting sewer
when the angul ar-rotation opening/closing plate is
rotated to close the sewage inflow hole, and 25

wherejn hree rear. water-se: al: pl_at u f r,d,

26 ff%nfﬁ ear et usoﬁflon ogogﬁg gérgﬁh Q? é¥%l the
rear é%otru31on is a horizontal plate having a predetermined
width, and a plurality of recesses 1is formed in a front

region of the horizontal plate to achieve smooth inflow of

sewage.

8. The apparatus as set forth in claim 1,

wherein  three front water-seal ©plates protrude
rearward from a front end portion of the periphery of the
sewage inflow hole at opposite end positions and a center
position relative to the rotating shaft, and each front
water-seal plate includes an extension plate and a rubber
layer to come into close contact with a front end of a lower
surface of the angular-rotation opening/closing plate in
order to prevent sewage from entering the intercepting sewer
when the angular-rotation opening/closing plate is rotated
to close the sewage inflow hole, and

wherein three rear water-seal plates protrude forward
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infl ow hol e at opposite end positions and a center

position relative to the rotating shaft, and each

rear water-seal plate includes the extension plate

and the rubber layer to 5 conme into close contact with

a rear end of the |ower surface of the

angul ar-rotation opening/closing plate in order to

prevent sewage fromentering the intercepting sewer
£reRenat hearanghd arporetiahi 00f openi ngéel Piséng plfat ehé s sewage

rotated to close the sewage inflow hole. 10 9. The

irghRRAr 3lle a% $Rbokerkhendl @odiMibnsf Whther center position
conprising: at [east one front weighting device

rdAQvkded-at chhe rJrowahsushace, ofanthesddronteper iz rokeal
the angul ar-rotation 5 openi ng/ cl osi ng pl ate,

pl er ei Lt hesf noRt Weightidig deviceand nehedespbparNibyer to
that 1s fixed to the angul ar-rotati on opening/closing

cog%g]ﬁiﬁutl%”%lﬁéé @oh???&%#g.ﬁﬂaé tap-hohg;oanth@ Ridrlsurface

ongi tudi na astened 1n the tap hole 20 and

P Rt DI ISR I BLA B e orcer <o

evice rotati ment u

EH%R%%%?%-%%Eggi%gm 83%@%9%?ﬁéﬁﬁgggtgﬁééﬁkfﬂgnge éFawhen the

e
ot g via an a ront” and rear

arfgﬁl | tr[a—%n%i\?:gghregggﬁl%?lg %lo-ls-g%ga%ﬂ.gart%t ulSS a%o?&%eélo%h close

conprrsi

the sewage inflow hole.

9. The apparatus as set forth in claim 1, further
comprising:

at least one front weighting device provided at the
lower surface of the front portion of the angular-rotation
opening/closing plate, wherein the front weighting device
includes:

a nut that 1is fixed to the angular-rotation
opening/closing plate and has a longitudinal tap hole; and

a spiral shaft longitudinally fastened in the tap hole
and adapted to vary a lowering weight of the front weighting
device rotational momentun of thé angular-rotation

opening/closing plate about the rotating shaft wvia an

adjustment in front and rear positions thereof.

10. The apparatus as set forth in claim 1, further
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a frane provided at the periphery of a respective one
of the sewage inflow holes. 5 28

comprising:
a frame provided at the periphery of a respective one

of the sewage inflow holes.
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