| b- METHYLCARBAPENEMDERI VATI VE AND PROCESS FOR THE

WO 2608BBPARATI ONTHEREOF Fi el d of the Invention Thergresasm2966
invention relates to a novel | b-nethyl carbapenem
derivative, a process for the preparation thereof and
a pharmaceutical conposition conprising sane.
Background of the Invention Carbapenem anti biotics are
considered to the ideal antibiotics for their broader
and BPPAORWETS HUH PREVENTANG asb11VilNFesWagRi DSTERCEPTING
Gram positive and Gramegative bacteria than

sEwephal osporin or penicillin antibiotics, specially
agai nst the resistant bacterial strains. |m penem
(N-form m doly thienanmycin, MK-0787), devel oped by
Merck at 1979, is the first carbapenem antibiotic
havi fig-gy €xcetilgnt anti bacterial activity (J. Med.
Chem 1979, 22, 1435). However, it is easily degraded
by the hydrolytic action of human rena
dehydr opepti dase-1 (DHP-1) secreted in the kidney, and
|t st bErHé@Qtto%‘{r?ﬁEi%th cilgstatipn. g DERsh  infiow
repressor. Meropenem SN¢7338§, devel oped by Sum t ono,

pré@@ﬁ@ioﬁsaﬁgérg"ﬁ?gfggw BQEb@He%%mi%teﬁe%kiigﬁy%eﬂ%r, and,

over cones t o e di sadvantages o p .
ol LBLELEI000 85 Sl L ORIETVUR o MBRIANS -
oo TBAPLE] LTy #8580 AP OEPERNS, AU B 0 v
(11190 WIARIST RUCARSS ACRTOLter dptivo el g and .

G amposit,ive bacteria.than impenem_AlSso ntapen
T2 COMREr B alt % od by oBRega, U aRQoM ek e 00 tohac e 0
| o [n vivo half-life and is stable toward the
raaﬁggﬁ%ative action of ESBL (extended spectrum beta
| actamase) and AnpC, but has not good anti bacteria
activity agai nst Pseudononas aerugi nosa {Int. J.
Antim crob. Agents 2002, 20, 136).Accordingly, the
pres%ﬁ?kgﬁV€H?&F§‘have endeavored to devel op a novel
car bapenem anti biotic which is free of the drawbacks
of existing antibiotics and has an excell ent
anti bacterial_activity. Summary of the I|nvention
Accofdi angral t didFosh) deEchf THeys edlnt 3 nheRtRTH for
to provide a novel | b-methyl carbapenem derivative
cohaefhnamn ek cddienndadpirBacvetvegs &« isAtdpeandiere, sewage

superior stability to DHP-1. . _
refers to rainwater containing 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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It is another object of the present invention to
WO 206@8iode a process for the preparation of SUROT&R2005/002966
1b- nmet hyl car bapenem derivative. It is further object
of the present invention to provide an internedi ate
useful for the preparation of the |
b- met hyl car bapenem 1t is further object of the
present invention to provide a pharnaceutica
steoaposs t hanignpr i Stadpddimihet- metiylccar balpenearrier wall
derivative or a pharmaceutically acceptable salt
sttheteed asrassadid verévgitedsenl. dontacaendaincesewbfie £from
one aspect of the present invention, there is provided
entdeihg Hetittkeacpapemese e iavat kvefof téprotier (Wakstes.
a pharmaceutically acceptable salt thereof. In

accorgance nMdritebi hger aspect of thepreseBbly arranged
invention, there is provided a process for the

unBEER At 1 an 10fnqtiRadinB: Met-BYhegs bapenem derd Viadd vanOfupper
a pharmaceutically acceptable salt thereof. In

opBLERE dange W thy il her tagpeettof bPeris e8einage ditch to
|nvent|on there Is provided the thiol derivative used

ex{r‘,l n@ntk?ﬂsﬁkﬂﬁpd atR gNdia BEO‘E%%S derEn&@@ R E€PAS at'I'l”Ran upper

ereo Im accordance with further aspect of the

opgﬁffﬁgnfs 'srévceﬂtdn%'ilzfeaeﬁfh §? QLP\Q ?ﬁ@r@lﬁ??r BRCEYLd G@ldinal

conposition conprising hyl car bapenem

baggrl Xl% epflglf%%wjeloaf (In)te(?c tPtl?cge anté’%'a%?leal?ﬂrﬁnged by a

actepta reof as an ct|

pr?crf%{ edr%uﬁr{]ﬁt Carlet% %d Dﬁ?&fék&t ' %ngﬁf.ltr%f%rngfn%év%]geﬂ]ﬁlflow

apenen1der|va esen
Lnvention is.a comaund havin i so
hoég?boxngt é)esllﬂlgst fﬁ‘élr?td at I%pc?srhtceon%g%e? tWeEQof‘ by the

AL P o8 B BTl ol misty .
d f th t |
L R
hydrate or sqlv

t |l t ab
“oskre iy ke 3 dpRart mebdr &8 ?gs'ré:?%y&%ﬁ%sﬁ%%e%%etween

fornu preferably a sodiumsalt, or, an ac N
thﬁddﬁatlrléné‘io SHHOW TH e B P bceo%?%“ﬁérg“e{h %eV&ﬁge' excep
organic acid, e.g hy drochlorlc acid, hydrobromc

foécﬁ@llSUWQLFq(9%%¥Q§ucﬁﬁo§%ﬁﬂwqh? AECETCEPHITE SRYSE -
acetic acid, lactic acid, tartaric acid, maleic acid,
funaffhe acrayepFiewnl c ErEnadfet edul fsid%ci e above
gl ycolic acid, succinic acid, 4-toluenesulfonic acid,
coghpurahl en adieiewihomias acPdOPyPlt AR Ehaki dven an inflow
aspartic acid. As shown in Reaction Scheme ( | ), the
anuonnenpiv@e@l@g‘po@pg@egﬁ1V@lymi@creases due to ralnfall soil
flows over the barrier wall 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.



10

15

20

25

(1) may be prepared fromthe carbapenem enol phosphate

wo 20padnd of fornmula (11) and the internedi abeT/&KRAMWOL66

having the thiol structure of fornmula (111): Reaction
Schenme Cl)wherein, j] AWl is -CH 2-CH=CH2 and Al |l oc
is- UL 2 1i M The above process conprises . the steps
of : (a) reacting the conpounds of fornmula (Il) and
formula (I1l) in the presence of a base to obtain the
pr otest edlear hapengipeonpooiceref, femerd aaté Xknoawnd dxlious
subj ecting the conpound of fornula (I X) to a

codepiotactl epineasklen. pddercardapepanhtites nesh ad vt ing
formula (11) used as a starting naterial in step (a)

sofan HenPrepaeedny dde i¢eryesptongl J@ihodyheat chpol@ins.
C. R et al. Antimcro. Agents Chenother. 1992, 36,

He1&ZR FreNeHdchalll ¥xatBechase vsedcbiivatefoda) 9By Baflow
a tertlary am ne such as trinmethyl am ne,

préﬁéﬁ%ﬁﬁl%&kﬁ%@t@sg%dhiﬁPHﬁQQ&%@ﬁbﬂ@d(DlPEA) o
l'utidirne, picoline, N N-dinethylaniline, pyridine

and ﬁ‘lgé@ﬁ{)r ﬁzaomi“ diRgynand NsNeli i sppEoRy! afdigntion

i's prere IS reaction can be carried out at a

ap%gfigrﬁlsat k"k( q{hgi' %@ fr er}%iit Qolgs\gc “aof@&?x%%{% agt fQ.rst

1 tO OUFS era hour s e SO vent

so%%)egnkgo& hé&;,g% e onQ%fJﬁt%@ - asce& %giltor delg®-id rhég‘les‘%ered

ecte car bapenem

KO{_‘%ar.TlPO(}LCnqu | Ona rre?éi é(ga r%l R’% C?@Pbeg% by any. of

CONVEn or exanple e protectlng
group, can be at Iadlun1c
such‘P St et SO e, SRedpilae %an%‘a%m T oparatus
fri henyl hosphln dic al | adi ther th
R HRS (7RG, Abath. “BUSGHRET Frerirholy. oas of (ftuage
nbi nati on af, etrakl tri yl phosphi n ) al | adi
g5 Yate Smd R ATD AR (g A FHSCRE SR o be Bt eercepting
ranging from-10 to 10 refer at C for to
segeﬁong uﬁ?ePérébﬂﬁﬁrlfgxﬁgQr§% %ﬁe §8I§@ﬁp @Q@dq s the
this reaction nay be dichl oronet hane, a n1§% %g
SeREPI SPEMBY hARECAnd WIS ot ik r BRGEP TR trGn2takkge frame
di chl oronet hane is preferable The deprotected
plehf bapefeRPES P AUFENEEf dmiine (1Nt SREPATE PPurtSys: beneath
reacted with an al kali metal conpound, preferably
theodPHATS- eRAGT heRaABALRY (SHE} COr IRERARMS QaB6ER @ front
under the sanme deprotection condition for 10 to 60
ponthol e Lt otlobt dirAaman rllaksl i anfet AhesaUPPrpitef ephl § aSewage
sodiumsalt, of the | b- nethyl carbapenem derivative
lnéioWopmaVantiqn Pheténmepnkell abeneawpoting dfrafier miisge and

(I'1'l) used in Reaction Schene(l) may be prepared in
adapted dancel o htiReastvagre Schlemewhen) 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 tc be guided into
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Reaction Scheme (ID (VII1) . wherein, Allyl and Alloc
WO 2006@3i0be sane as previously defined, Ms i s oPCHKR2005/002966
nmet hanesul fonyl, and Ac is 3 The above process
conprises the steps of: (a) subjecting the conpound of
formula (M 11) and triphenyl phosphine to a
condensation reaction to obtain the conpound of
formula (VII1); (b) subjecting the conmpounds of fornula
a (¥hhgandreatnsha EYbhr toy awdl t bf g theactrit@rdepttihg sewer.
presence of a base to obtain the conpound of fornula
HodMer,( c)f sabj eaticg sheuconppusdvade f oxcrd s fSl)y anttreases
pot assi um thi oacetate to a substitution reaction in a
dusolyentratiarabt ai ntiide memeoupta®d figy mMilbaefbd) ; t@ndkeep
(d) subjecting the conmpound of forrmula (IV) to
hofeaseial atsicanel Na@d salnenkelvBgebtailed he scoapesdsd ofy the
formula (I111). The al dehyde o? formula (VI) used as a

hosi 28ty MBS iAlaten Strapréby, Ceme beom¥aparedibyritie soil
conventional nethod (Onhtake, N et al. J. Antibiotics

1nﬂﬂ§] p2everbion RRGIELGE! INGviG SEEP E@bvet h€onfiguration

br onoi soxazol e conpound of formiula (VII1) issubjected

ali&w@ &ondensakionegeact F o dd t %prEnMLPQ@@W'd‘ﬁsdhﬁrged
a solvent to obfain the trlpheny phosphoni um conpound

to9% %ﬁrdgw Dg\lé_(t}){h‘gl): éHté‘Ef&{ %%n‘é’b&@ C%g%&%%&gﬁ ggnal

1356%n RHE;S%|§SntOEan§% égﬁ%gﬂﬁ$5dip Qi rst so%} inflow

di chl or onet hane pgef |y, acetonitrile, and
PTG  ci ETE NHEE 1 cpenes
B BRI by RIESE. ol TP Bl LIE STV b pring

a=PRat odfekeren Fﬁ“doé%ﬁﬁc" %%“deﬁfnyfgr”}é%%ﬁémv i 'that the

SOb?Sf?%ﬁ@%k&%%TT] %ﬂﬁ ﬁ@p&¥agpﬁhpah£unctlons when the spring
t I silyla I
e84 53 11 AT Fo PV ART hEo™ i e HFBEC RO TS QI ed
out at -78 G for 2.to hours, preferably, 3 ho
The %%F%ents%ﬁ%ﬁi|9?ethﬁgr§?%p‘#glﬁﬁéféFabF§ranged in  the

tetrahydrofuran. In step (c),.the congound of f%rnula
1n%§§c$@;%gg|§§¥gpmppﬁ ﬁ@@gégpg%y alwa comes 1into contact

with sewage, there is a problem in that the spring device 1is

a

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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t hi oacetate in a solvent to obtain the thioacetyl
wo 266eapd of formula (1V), for 4 to 7 hours, pcT/KR2005/002966
preferably, 5 hours, and the solvent nmay be a m xture
of acetone and di net hyl f or mam de, acetonitrile,
acetone or. dinethylformam de, preferably, a mxture
of acetone and dinethylformamde (3:1(v/v)). In step
(d), the conpound of formula (I1V) is deacetyl ated
infdwg headi ustt ronehbexéeeiny assekyentartd abt &tdmd helate
conpound of forrmula (111), at a tenperature ranging
loddtwd - 30 G torsoonLbesprsat ufe ther efigrality, t@at b8 Grfcdnined
20 to 60 mnutes, preferably, 30 mnutes. The sol vent
abdBY Peialdtyhgakeehel. The | b-nmethyl car bapenem
derivative p? the present invention shows a markedly
bettef combi nadiwhialonant i Baebesi aboart i viti®s ggaiwsition
G am positive and Gram negative bacteria including
apSAtdi Rl | ad50) atesh stsgbns thar kowriaal | bi@lbleeS normal
such as im periem neropenem and ertapenem It is also
cot G o St ablee i @nbPHP1 dte &N 19N BElS sB8NLh&: VA Viear portion
hal f-1ife and bioavailability which are superior to
thé€&§@_9£ HQQeEQ@yen%hQP@$y9rEQ@agJﬁgaRr%%eQHmk%HQEEﬁoﬁnto
al so includes within its scope a pharmaceutica
th%ogneéké%§{]ir§c_?ﬁs@v? fmf)#zb%mc%ﬂs"’yanﬁg LW OPYd ST ARG Qcan  be
herapeutically e Fectivé ampunt of
- et arb i [4V for ), 1Qr inf
gu% %?ng%gﬁt%C§F§§&£Lg§%%§§%§:iﬁgnﬁheggb v%g’aﬁ?ag?i&g Lon
amb Pt .e(%lfem Vgao(%re]t Q)%g:eg\é t'\pel§1r DE%P@&&% ! 8@%' ytﬁcggfﬁfgif a
Carri er. THE Pharaceut] ¢ conpositions of the !
invention may_be. adm ni st eredpar.enteral |y i he.rau :
=g Ao lRhont. ikt Frgur Bonen Lo me v nredds Tangels Whtil
forth, and forpul ated for_parenteral. adm.ni stration
the Eho4s Fﬂ?%%tf%n ?%ta%%o?d§ﬂ£%5%§§ﬁ%(é%%?e SiFal® TeSults

ent i onal
t hods. The conmpound of formula (, | or a
sobhar RROSALEA! Ly atRbHtae ShPt CHEFEIY yFPiTaed to 2
;adm ni stered as an actjve, ingredient in an effective
ri%eHuil YT RGERFORY abduttH-SF €5 488 FE7RY body wei ght
in case of mammal s including human, preferably fro
aboufs 013l Y FHAYPk g RpEECdalf i VRELS ﬁgﬁioﬂoggt%roéquwage
~ divided doses. However, the foregoing dosage shoul d be
isneenesred; ang cHage ﬂﬁ%né@degaﬂh@n FTA S PRdr &§Fond
and wei ght of the patient, kind and seriousness of
soil| nesEhRY cPrRERREANst iBPPasRtERe #F uglBRHLGH erdlgut the
and duration of drug. The follow ng Exanple is .
pivatbngesha Bt 20 t heropen ust Fazl ¥Relgn exlnths nvRIonintlow
without limting its scope. Exanple: Preparation of
holeR &s 6ln@BRa3eq by- 2- $611¢ (Yire.(3-carboxylic acid or
sodi um
car berytuee, 551 soxaizof lo)etaremypt] pfr serpde nigcrgagead gjue to
6- (1 hydr oxyet hyl ) -
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
rotated to keep a substantially vertical state, as indicated

by a dash dot dotted line.



10

15

20

25

1- met hyl car bapen”-em S-carboxylic acid (Step 1)

WO 25’66%8?63?1“ i on of PCT/KR2005/002966

S-al I yl oxycar bonyl - S- br onorret hyl i soxazol (fornmul a
(M11)) Biv s/ CQRAIlyl 2.30 g (12.6 nmol ) of
S-al | yl oxycar bonyl - S- hydr oxynet hyl i soxazol was
di ssolved in 30 m of anhydrous dichl oronet hane,
cooled to -20 C, and 3.8 g (14.5 muol ) of
tri phenyd phies phhher vas: iaddedweeriet omplétglyl4i2led with
mmol ) of carbon tetrabrom de was added to the m xture
that sdysanm tameeksabdr eewagd stts res fish 30 mdivddeportion
The resulting m xture was concentrated under a reduced
of PFasS St §16@BDYE L6l 8ot MR ovaRdthBesewsddluin i@ hole.
subj ected to colum chromatography to obtain the title
As Cé)n?@éﬁld:( t]he7%r%me5 %at@:HBNNBS(Q%)t M, a%l@orﬂ:a’i 28ate
(m 2H), 4. 5.21 (m 2H)5 6.01 (m IH),
affebiUsS, lég@e <§§t§pc@9taarneﬁﬁrn%t 'f(}%mOfa time point when the
3-al Iyl oxycar bonyl - 5-
amb§Pxaze! ogEpyld r'lﬁa'a%ex%egosm?@yew bsoridgy (k8rmidse the
(VII)) BrPk cm 1. 72

se&%ig %%?_ ggggnyl S- brononet hyl i soxazol e prepared in

ISsolved in 20 M of acetonitrile, and 2

(7 6 o U¢ tﬂﬂlg“ﬁ%lgﬁpﬂwgiﬁrg naspdded, tlheef gte‘is the

The sd?u fon was re urs, coole t he

S e t
lmf 1%%#? %@%%m%@%n th gg&%‘:rﬁﬁg%’%‘% an
él M2 5.21 (m 2H), 6.27 (d, 2H, J=14.7 Hz),
in %@E Sﬁwﬁ)ge 7.67 (m 6H), 7.82 (m 9H). (Step 3)
Preparation of (3 ,5S)-5-[()-2-(3-allyloxycarbonyl -
isoxazolo)ethenyl]-3-nethanesu|fony|oxy-I-aIIonxycarb

g?§:$¥% %ég#%e réﬁéﬁyﬁ%e%¥%%n3'o g (5.9 nmmol) of

i soxazol onet hyl t ri phenyl phosphoni um br om de prepared
in step (2) was added to 30 nl of tetrahydrofuran, and
the solution was cooled to -78 C 6.2 HWDL% .
of \RP%B%?%%?blEQ?|9ﬁﬁ?®q%|%%ﬂ%%ﬁﬁﬁgl@@anﬁ%@rgﬁgﬁaﬁ view
was added dropmnse thereto while nmaintaining_th
oft &hferdiQite RECRLEE C MY FErﬂﬁeF”%t?@l%&Ff%F §ge present
mnutes at - 30 C. The mxture was cool ed back to - .
inygntpongolng@igg ginﬁ%4§ ppflow prevention apparatus in
nethanesulfonyloxyfornylpyrrolldlne di ssolved in 30 n
whptht ety adiydh ot UrRot aldna deren Hibswicsd "Gher KA e Fhe adapted
reaction m xture wasallowed to warmup to room
tot dirpeiacuieed spilthéd faor P3epetesnined| egote @y, vakbue of
saturated amoni um chl ori de sol uti on was added
opendpyi setoppeeto. tthe peswent ngam xaate viggrtion of  the
concentrated under a reduced pressure to renove 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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solvent, and treated with 50 M of water and 50 nml of

wo 20b6@bloet onet hane. The di chl or onet hane | ayer paB/KR2005/002966

separated, dried over anhydrous nagnesi um sul f at e,
filtered, concentrated under a reduced pressure to
renmove the solvent, and the residue was subjected to
col umm chromat ography to obtain the title conpound
(1.9 g, 7699 as a colorless oil. 1H NWR (300 MHz,
an§XAB)rék & ikdh (Bpehlhg/216diddn plEke T8 b8, Sbhrated to
3.68-3.78 (m IH), 4.00 (m IH, 4.60 (m 3H), 4.69
opéM al EBwade 2nBidw Kde XD ,ard. B dveptiihg Ged@rbn@ely by
(s, 2H), 6.57 (m IH. (Step 4) Preparation of (3R 5
the -weidhoasetadwlrd.() - 2- (3-al | yl oxycarbonyl - 5-
I soxazol o) et henyl ] -1 -al | yl oxycar bonyl pyrrolidi ne
(formul as(1d) kuleBarg A48 ngpl knef 5present invention to
(3R 55)-5-[()-2-(3-al lyl'oxycarbonyl - 5-
prbsPXazol O)S%ihienY’LlrJfl%'wnEFE@Q@ﬁHEBQny&%%Yfatus in which a
1-al Iyl oxycar bonyl pyrrolidine prepared in step (3) was
di s50l ved, £ e A1 i Acelene aRds front end
rod%ﬁ%?%f%%%rnﬁ%?dg&isfi (v/éE#{ éh&'0.64 g (5.9anngff =
of_ . po Fum 1 hi a d; thergte. The iy th
Ofrégﬁl%?ggi%?;%gégéﬁgi Fgfpgégggggrl%gh E%S?'coo edaﬁo an
r.at and tcrated d a ;
b e S P Sl Tl closing
ate ' 50. m and 50- n._.0 3 :
pl%f%hlog%%% ne- Tﬁ%gﬁi %?%%%tﬁ%%e Igiera%%%}ar rotation
separated,. drie ver .anhydrous nmagnesi um sul f ate, \
oD PR 2Bhc A ed LG Fed el presdhity pPortion
and t.he residue subj ected,t

renove the sol vent, [
th%ﬁ?%‘ﬁn Rr orfBt Bt aphy 222 Bt épﬁi?‘ﬁe }gll%fl e ot eoun?filrlgo an
. (0.75 g, 7599 as a pale yellow oil,.1H NVR (300 MHz,
in %Eigbn%.%’eﬁnuﬁq%{ “?%@%E(g?n%%ﬁ%o%? 70 (m1H5 3.38
(m ILH, 4.00-4.09 (m . .2H), 4.6 . 4.88 (m .
3H), 15, 35 FUFFRER ai*ﬁfbeé. 6@3%% %% ,t%gp. PFEEENtnvention
6.60 (m IH. (Step 5 Preparation of allyl , .
toQ_ppg,ogg,dgs,aSR,sglg, 3-n§)1_og_ {pgzve_ F(‘LE)'L_OQ_ a@paratus in which at
al I yl oxycar bonyl - 5-i soxazol o) et henyl ] -1-al | yl oxycar bon ,
le9p’bypp@| wgpgbp—adwﬂ@i{,ﬁky}e @t “exchangeable weighting device
~ (1-hydroxyet hyl ) - 1- met hyl car bapen-2-em 3-car boxyl ate
is(fBratitasq| X3¥ oassrgarl. Berkipn ) of (ZR spngular-rotation
)-3-thioacetyl -5-[()-2-(3-allyl oxycarbonyl -
op8niBaiaket H)@t Heksitg - | -'dlesakoky car KoALEg r Adrdene of  the
prepared in step (4) was dissolved in 10 m of allyl .
anghtahototzbbdred cpendng/chpding 1¢lgtel. s8N ksl ) agjusted in
sodi um t hi oret hoxi de was added dropw se thereto. The
reppeubei nyp nextwaelaisonst inr ethd 0am@0nti nuf eseaedehedue  to
sane tenperature, and 1.5 nm of IN hydrochloric acid
ranafahtidedandergie, tearmakerthenacidi cthel whrenlamtigotation
resulting solution was concentrated under a reduced
oppnésgidckos ng epdweet hies sbhokinied addwexérdactted awdrh B0 rear
m of ethyl acetate. The extract was washed with
regabrafed sedhgeninflow hole under normal conditions.

It is vyet 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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carbonate, and the aqueous |ayer was extracted with 50

wo 2006/09f03€t hyl acetate. The conbi ned organi ¢ | ByEKRAES/002966

dri ed over anhydrous magnesi um sulfate, filtered,
concentrated under a reduced pressure to obtain the
compound of formula (I11), which was used in_the
follow ng step without further purification. 0.67 ¢
(1.36 mmol ) of allyl (I ,5 6 8

bul - 21 do phenydorheshiony |poa-ien6l Mabweeyettiyd ) rotating shaft
| - met hyl car bapen- 2-em 3-car boxyl ate of fornula (I1)

andvaandizsseilved rota®Qohl Gferdegt/enbkihbe glader, awhereby the
nitrogen atnosphere. 0.28 m (1.64 nmol) of

and¥ Neeh dssepriepy | gidhhanicnesvag puded therpkodat iBately and
and to the resulting mxture 0.46 g (1.36 mmol) of the

sednRoxNd, obpkernuba (4! e RinicnedocabgVveyhsaaloted inn the
10 m of acetonitrile was added. The m xture was

andidy '&d Rbvdfae same tenperature for 1.5 hours, and
treated with 50 m of ethyl acetate and 100 m of
sat uf,at 20 SO AHB G QY 108 80kl @F tThe ReganiC iha¥etion,
was separated, dried over anhydrous magnesi um sul f at e,

thd | lhehed, s6ancatd.at ed dpder @ e%léceal%&lﬁﬁi':[@me@n%y the

the resulting residue was subjected to colum
P EEs B6 S pal el I Taarm: TN ( 300 Rk oo ) e 17
an LiRPel o B I5L2: Hehay 136 il (56,2 HEMGLB9 sie
o 3304 Mo 2Bt T Lld P 18 e 1008, B4R otes,
onéSlagre G (50 O} AP AL OBl B8 ey
o S2IDORY T B 5 851 59632 0LOLBLRenYLT RYLY ol o 3Li¥hd MRk o

droxyet hyl ) -1 - met hyl car bapen-2; em 3-car boxyl i c _acid

ho {35 mil SO} 2 E0BCHEL L 6F 190 RRE S/ GO Bt e oBaELE to
8R,3'5')-2-{5' -P>2-(3-

they F?’F%F(’}/‘é%r %%w;*f - Bnigsa%%%) P haR§T] 23¢alI§PExyEar 6HAIS

_ylpyrrolidip-3 '-ylthio} -6- .

ln%/JrQVhy@Péﬁye%%yIa)c-qo-rl‘?@flﬁﬁ darfapbhen- @B caPboxSFRE’ 2t
prepared in step (5) was dissolved in 2 m, of ,

legg EhPBR ORBERANG GRABPSH RIPVoEen afndspirerienesad mycation
(0.0052 nmmol ) of tetrakis(triphenyl phosphine)pall adi um

of [ bhewaswaddednfheveholat 10 Eheargdn. 093 the (O3t rfApppatt
of tributyltin hydride was added dropw se thereto. The

orsekutd oreavaswatir péd e tHE ymmptiagperanal et9 ofontsol an
hours to obtain the (E)-2- (3-carboxylic '

opering 5angbxazhl bhet heaylarorpoundn TPwbra/sloséng plate;
()-2-(3 -sodium car boxyl at e- 5-i soxazol o) et henyl ,

andoapoledst 0004 2bgl £10c 26y wivippeyf wdilged at the periphery
2- et hyl hexanoate was added to the above reaction

ofsdlh# | sewagad sti¥awedhbbe 3 nithet eroThe an xtraere wels the
washed with water, and extracted with ethyl acetate.

roTheimguebast| aperkesas e ezmyulrd ed;otartd. drheopesinu/elosing
was purified by D aion HP-20 colum chromat ography (3%

plageednsa closed state.

Description of the Drawings
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tetrahydrofuran solution) to obtain the title conpound

wo 260603103100, 529% as a white solid. np: 243- 24bcOkiRR05/002966

(KBr): 3390, 2968, 1748, 1614 cm 11 NWR (300 MHz3 D20
d 1.09 (d, 3H, J=7.1 Hz), 1.15 (d, 3H, J=6.3 Hz)5 1.59
(m IH, 2.59 (m IH, 3.07 (m IH, 3.18-3.32 (m ___ :
IH, 3.39 (m IH, 3.82 (m IH), 3.99 (m IH,
4.06-4.13 (m 2H), 6.46-6.62 (m 3H). 13C NWMR (75 M1z,
D20) d 176.4, 168.2, 167.8, 166.2, 161.4, 140.0,
132.5, 128.7, 118.8, 102.3, 65.1, 60.5, 58.5, 55.9,
53. 0rhd2. dpo$®. 5and6. dehdd. Gbb{ntl, FABERMB N Zhd  other
Cal cd for C20H22N3O7SNa2 (MtNa) +: 494.0975, Found:
ad¢M 4. oFestnExamalent: ARdRaGer ka1 AYd VinbYe TRSkarly
The in vitro antibacterial activities of the sodium
undeFSEHOXYEALE €RAPUNA Qi nfhacPLESEAt dbBUERELPAn taken in
prepared in the above Exanple were neasured agai nst
T ki i Yo I
o bt v e PAT KSR T BT o B ot sy
i sol d aer.qQbi [ ve: St rai 3),, ;
i nf 81 TS BRIl P e 05 ek ainage
: b 4) and § ni ' . a i ;
it i e Deo Gt ot i Y P G e B s Ao ding o
a g"%é@rér%ocf GlLAas St rept g&%%%H% %@9 2k ARyl ococcus,
anmr negative ‘hacteria SUCR-as ESChertchi a,

O e oo S A SPLERORE L e et
trol . S i ficall t he test,
thEopPall RGOt SLavERLaas ARt OAGREH® | SCBREN B bRy e irst
strain cul utred in a diluted agar cul ture nedium and
t

empad e e ht M REG U E W6 56%Rburs to determine the

m ni pum i nhj bitory concentratjon (M, at_which the,
gr owt RC of 3 et RS (PR 9 ss?%ﬁﬁ%ﬁ%d{l%’hgalkggufl %n%fleme A~

shown in Tables 1 to 5, and M C50 and M C9 represent
A pheFtoncentrations at which the test strain's growh
was inhibited to the extents of 50% and 90%
respBEE vél ¥S TabsCuidE e VATAhIEE KSAPPARAT US o ~B of FIG.
PREVENTI NG SO L | NFLOW I N | NTERCEPTI NG SEWER Techni cal
3iField The present invention relates to a soil inflow
prevention apparatus for use in an intercepting sewer,
and, FEBr e par tisculkar I3ghepgtacsoPRCrheRdW pYEeent ponlaining
apparatus for preventing soil fromentering an '
opeheeterpefnghsewer lprigilged 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 1is a sectional view 1illustrating 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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at a drainage ditch when an excess of sewage, i.e.

rainwater, is introduced into the drainage ditch due
woaoreastiBal | . Background Art A general drai nageCuikR2h05/002966

refers to a passage for collecting and draining |arge

vol unes of sewage. Here, sewage refers to rainwater

contai ni ng sewage. A discharge side of the drainage

ditch is usually connected to a river.

As
cenyent b onahly ' rt, _.sug rai.nage ditc
Prs pr OVvi de%,gﬁ) a%%ﬁ%c%%?} e ) &e%%é’?’éig ,mb\ﬂ%gﬁ‘egﬁ 5% the
pk@&@ﬁgepﬁ&ggkfgﬁWH, whi ch gui des sewage, i ntroduced
fromthe drainage ditch, into a sewage treatment plant

for t uri fjcatio , sewage. The.drainage ditch is |
al so g?%si ed%gi% t‘%gﬁéiFﬁng%%% F%ggﬁgﬁﬁgFﬁﬁ §éﬁ§F?atlve
| rrier | structure havin pr edet er m ned ,
R G e Tl P o e e BT anveoraing
oj tained in sewage fromentering the
t?n%%?ﬁ%%?%ﬁg:§éwg SCéﬁ’&gto filter other wastes . The
interff tgﬂ% sewer is transversely arranged underneath
a | ongi 1 udt hatS df af FAGE 4 cH-e"ard 18d rak agpér soil inflow
%gqgi@gathat is forned at the bottom of the drainage
PP CH 1 SQRME tHr otfgHfti tche-wi it Bhb¥d t Eb@f imerigeot the
dithi,The ﬁppe[ opening is sectionalized by use of a
PRI aT it 9 4%rigi t udi nal bars, and a plurality of
intercepting plates is arranged by a predeternmn ned
di st aﬁi%g HFheresy, sectgioanadl ivipvof ldawtgetingl swsholesntlow
each bei ng defined at opposite sides thereof by the
POt miPaatas iascpsdiae bet wedaurhb enbedtepttngf the
plates. The barrier wall structure includes a
PR iy estigal| ando prevent an inflow of soil, and
screens interposed between the walls to allow other
wast é5lontld nd¢ | B sewhgratéxceptctionaloi Iviaw k&plaining
introduced into the intercepting sewer. The
ORAERN Ofiap deaveryendilt shihavnhow heceteond on apparatus.
configuration, however, has a problemin that, when an
i nfl ow amount of sewage excessively increases due to
rainfall, soil flows over the barrier wall structure,
and &esdr $lodee fiomt €nceplnggosevdie e ilcesul t, the
soil is accunulated in

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 illustrating 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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the intercepting sewer, resulting in a reduction in an
avai | abl e drai nage cross section of the intercepting
weewsr31Mdi so, soil, introduced into a sewage tPERKR2MNS/002966
pl ant, degrades purification efficiency of the sewage
treatnment plant.To solve the above problens, there are
known various conventional soil inflow prevention
apparatuses for preventing soil fromentering an
intercepti sewer en ains . Hereinafter,
t%ﬁ?&e?ipggxgﬁﬁligp%ﬁA“ &%c ﬁéen$ional soil inflow
prevention paratuses w || he explained. Firstl
t her % RAb %§%§8WI P S PevERd uﬁpp%%aﬂﬁgg present

(hereinafter, referred to as " convgntiona

first .. ,
iﬁﬂﬁﬂtipﬁfPéwtﬁré@eﬁF@Sn?§pﬁ£r §fC§§_ﬁ?%pF%§%ﬂlé; which 1s
DIroa60 808507 ThES RN SE £ AESTRA. oy and has one

preventi on apparatus caonprises: a frame plate .
O JRHAbT§ASEUpHEd Fo TEHE Sof2 lsendig&si WFB&FHL%@& whighsotl
~are defined at the top of an intercepting sewer, bX
infdevof PASVERELPR x| IPIIEFS, E6TBPEN Hhd RIS hgotl from

sewage inflow hole; a sewage_inlet perforated at the
erftearimdp| Hice; seWwaippobrilew r BAYRY Ph tiHe FHtBF CERRTRRF- The

sewer beneath the sewage inlet; a spring device
sdwagsr pbsBbwehoren 21f rane pofiiesh of tdfe PPepetpPat’xf the
and the support; and a sewage inflow prevention plate
imourtead ibgneawkrt Re My anepptdateramacdddpeéante- cl §gedefine
the sewage inlet when the frane plate closes the
tisevegedanfiroid cwollemlddnddr, rorgialraddndi wfodondthadipaht bars
portion of the frane plate is inclined upward by use
i ofametastede byepubsedet éonivedfdishenspr degpsievilee opsp top of

t hat sewage passes through the sewage inlet, |ocated
tied tihecdowpwindgl yevael iedanéara pplitianimf the ftameepting

plate, by a constant flowrate, so as to be guided
platd sewage tdeatreentbebwsdn byhwaylofgittelinal bars while

i ntercepting sewer. However, if an inflow anount of
rSEYRdG LRSIV ehyti el eagesigketio saiafalinfidwe holes 21.

frane plate is lowered to keep a horizontal state and
ThEE &R0 igd8lonkesyCbesedchy sthegdoin Zioow dlolfer dfe consists

pl ate. Thereby, the conventional first soil inflow

oPr £VieNt ¥ apRanahysthavhsy e abewecaoati gpaditen lateral

allows soil, contained in rainwater, to be directly
sfiSEhgEgeHe 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 Dbecause 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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to a river, without entering the intercepting sewer.

In the case of the conventional first soil inflow
wonew@didzon apparatus, the frame plate i s desi BOBKR2005/002966

be opened and cl osed by use of elastic repulsive force

of the spring device. However, this configuration has

a problemin that the soil inflow prevention apparatus

mal f uncti ons when the spring device |osses a

ir{t%sftc%g%ghgn foree afper &ﬁnggg:_usea— ALspacshoce gy 3

ICe IS arranged rn e Intercepting Sewer

%qgee@%vv By AHAYS ORI CON ABLW (Br S0 cuage

reis pro em 1°n €S rlng eV|ce I's easi
igfSVe it sbl aho- 2EndrersTarel Riidn Rt kU Piaiffy pree ¢
SFen(o Se oA o T At ol ppgiifn?féﬁdaésa??\? sfevase
Ll irac'afeiﬁ%?nﬁ%%'f%%%ége?&égﬁo#skl% g Geopaser =t
G i PERA GePFBREFY Bf o5 SR i fﬁ%s%’l §T68 qroation
of iR FOBHEI SR BT (MG S dpdPt i8S BSH ri | fist TABGtang Shaft

plvotln shaft. In the conventional second soil inflo

3 vt Fom Bppardtls Mavilif Jt“ﬁ@réjﬁ&?énaoﬁf;}”@ﬁr At |138ncom"ml
under normal conditions, the frame plate is lin

ams PRTNTa 2REAE Pbr ElorPiRERdor ot ati shetRent é?r ng plate
sewage can be introduced into the intercepting, sewer

4 py aadcorist dgest| oW abelanptn¢asthergti dedPrAvédgd on the
sewage treatnent plant. However, if an inflow anount

rafigenygefekbessevalsy infdieadededde to ¥he nfugnt of rear of

front portion of the frane plate is dowwardly pushed
that i lrothéifganesipit e Bs kept ikee® hothgontaigwlisareotation

s aresult, soil, contained in rainwater, is directly
op&miﬂgﬂqﬁa&ihg alatae4,immaImi@Beénsbatmg the

intercepting sewer. As clearly shown in FIG 12, where

a fl ovhe atetafimepwsligett s3canstfamed thee fhraanengllaer@gation

of the conventional second soil inflow prevention
opapaiptdlesisg mdldteed abberg t helongitudinal 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

12
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pivoting shaft 20 to open a rear region of the sewage

inflow hole, as indicated by a solid |ine. However, if
wanoierBiow anmount of sewage i ncreases due to racnikR2b05/002966

an excess of sewage collides with a | owered portion of

the frame plate 20 and is rapidly introduced into the

intercepting sewer 10. Thus, the franme plate 30 is

rapidly rotated to keep a substantially vertica

L L ndi d line. Af
RS Bkt S I BT R A T ed i th che
SEVAGE. na]te%ngcel%?;a?rsféto %\a@?ge%agéﬁeé Otg%JSI}Oer QJfStG%erecessed

portion o 0"as’ it oWs over

sewage Ji.nflgw hole. As_a result, fr it 0 |
PR P HoHTontal Sorird e o ROY S Bl I ene
certain ti froma ti, poi nt . wh the a n f
P §yiﬁ€?5%§e§?wﬁ%% Ogegg%ﬁgfﬁb %?é§%§#héh§e&58%t end
i nflow hole. A problemof ,this. configuratiqgn is that
o g GhEBLSETHRTA TRt BERPRG ki it eng wi th
sewage in the beginning of an inf]ow of se e
Di scl'dSureadt THeRmventdor °fn re*%r%?sQ%%ﬁ%Ee g & lower
i nvention_has_been nmade in view of thg above robleng .
su@Ge iQf anthBj ecdteast BRI Bsentt i nvBAt i Ghggar-rotation
provide a soil inflow preventjon apparatus in which %Q
ORATGNIAFLPELRTI HabBerf nglel GSiiNgtpl &t 61P818GafCLqet £ the
be inclined within a predeterm ned angle by virtue of
argpEHmGOseEppRr SPEHLIpPETERTing r Eé@t%ogt igh” 8fceR@ance with
openi ng/ cl osi ng plate from being excessively | owered ,
they teubsgi AAi ngevder- an The | gwadnobiat dbEingwapyice 7 1is
increases due to rainfall, thereby preventing soi
efqlomosabayi mputedntier cepanng ofevemniesting BEgingni ngich as
of an inflow of sewage. It is another object of the .
lgrmsento | hvergdsn ©D gegvém%aaaswﬁﬁghhfF%ﬂﬁ@@évéﬁtp@ﬁaSlon
apparatus in which anangul ar-rotati on openi ng/cl osi ng
deaheatds .can be operated to open a sewage inflow hol e of
an intercepting sewer nerely by the wei ght of sewage.
It i suraddwir hbemabbjcenatlivfonde phesemari meightdma odevice 7
provide a soil inflow prevention apparatus in which a
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-

13
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rotating shaft is nounted at a position close to a

front end of an angul ar-rotation opening/closing
woheds®3ia3at her t han bei ng nounted al ong a cent eCTA&R26805/002966

of the opening/closing plate, whereby a rear portion

of the angul ar-rotation opening/closing plate is

heavier than a front portion thereof to ensure snooth

i nfl ow of sewage into an intercepting sewer under

r‘Qﬁtw%l Sg ﬁhﬁgven f%t%uﬁthgﬁda@@ﬁ%%ﬂgéﬂyf%cbrgglded in

res rovide a soil infl
L, f t
St é%ﬁl'n%“uzegﬁsgézﬁlgzcﬁ%& GRS, IS rogating shatt 3
ed  at t .
“’V'% PRSI ﬁ&%‘ébgt’éﬁ wASPEBp TR aF%S.L%‘% PREAE 31h2 in 2
ar-rggg n 0 enlng/cI03|ng pl ate can be adj usted

SWQ? dpbit St on |n the anobunt of sewage due
to rainfall |on ofth

angLH%ﬁrQQQﬁgglgﬁ ZHF%S}E d% rﬁf?ﬁ%ﬂ%@ 2R Phégnot only
d dt f f| hol
Sk GRRATeeaReet Panghe) TOre: i a%}%th 5 '8@1 ectograf the

the present invention to rov de a

oi
CHIMBRAC o MeEFFarat U3 nt i ﬁf%%%rpﬁ §léP¥lﬂ%uﬁpgdaﬁ8Plar_
only at opposite ends of a rotatlnqéfhaﬂggﬁﬁﬁ al so a%
rRIATHEE | RPeporey 6H3SHY wetPttthe § ot i Y ¥ ak@tape
angul ar-rotation openi ng/cl osi ng plate wher eby t he

regupulsar - £ot at | OfROPEAPRg/ £ osifg plRaret et béewage This
delicately and sensitively operated in response to a

pxewardts omalfunksianoudie of teewbEEOtatH dedor dvdenwi PR the
an aspect of the present invention, the above and

amgdkar1ﬂgt@¢n9ncapemmeKQﬁﬂﬁymgsﬁéét©y4the provi sion of
a soil inflow prevention apparatus for use in an
i nt erkeftianges ewererefatlli singioetdedaatagrdeschatgehaving a
side of a drainage ditch and has one or nore sewage

ptedd tarrhioleels hetibetapphiab uss conpriddchgt atfra)tC%ﬁawgge ditch
shaft transversely extendi ng throughout a respective

10be ofet heasewdgehenfhberbedtesig aewerg ar -Ihet dgrgner wall
openi ng/ cl osing plate coupled to the rotating shaft

1andecadapt ed toriopern lgndodese tdelsewagetdinfddowihoke sewage
i n accordance with the anount of sewage; at

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 1is 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

_ 14
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| east one opening stopper provided at a periphera

| ocation of the sewage inflow hole in the rear of the
woab@iismgishaft or at a rear wall of the intereepkirR2g05/002966

sewer to control an opening angle of the

angul ar-rotation opening/closing plate; and at | east

one bal anci ng stopper provided at the periphery of the

sewage inflow hole in the front or rear of the

rotati shaft to keep the angul ar-rgtatjion .
RSBURIHGHOR SN G Bat @i 1 & 0%k d "5t 26, SDRRTS | JRfhey hole
of the ,Draw ngsThe above and ot her obj.ect f eat ur.es
2Lnd*dt ABF éB@gnfﬁbeﬁn *Cﬁﬁﬁfp?%sénfs nf%%% &L 1 Mg the
nore clearly understood fromthe fqll ow ng, detail ed .
refdscPPBE!BhH t%@e%h@n EBh{ Qi6Weﬁﬂpﬂ9%h8géegoﬁ%5ﬁ§?né S
drawi ngs, in which: FIG 1 is a perspective view
d‘i"'fI}V{?srthé{ti hGWEL B ai rag &GPt ch Hfé‘\ﬁrnggﬁ%fi?l ?#f I\ Sewage
_prevention apparatus according to a first epnbodi nment
igflavhehpt s LRvett i SH?H?@GSJ@%@S anTgﬁFﬁ Yeq @ constant
perspective view illustrating the soil inflow ,
afpEientPn aPPREAL UsS ac EBRBIRECEDLY hel PFFeiucibodiMent the
of the present invention, FIG 3 is an enl arged ,
inferndantidinovi eevWemken &l orgssime AArergl| Gheo seygqg 4nflow
is a sectional view taken along line B-B of FIG 3
hUG215 s @ssEhekst Féssberyenalo i eipvegs dngasrgent plant.
operation of the soil inflow prevention apparatus
accor@miptseltvhe fihr sthenbmdiimeingof of herpelselnt, a great
invention; FIG 6 is a sectional viewillustrating an
aradurer naft | sevanf | qurtatindmoofsca lhalignelryprstgppenverged and
according to the present invention; FIG 7 is a
isecddwonal imew itheusipeat | nepanoebeen alkfferiat | vewage inflow
configuration of a bal anci ng stopper according to the
hpresent imventisoradd,Gthe icpeaingctsiicopabervbewt the present

illustrating a soil inflowprevention apparatus
18660 g dupporecond emdndi rent  aff t héhepr esentlar-rotation
invention; FIG 9 is a sectional viewillustrating

opbhBfidAdlioing 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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configurations of front and rear wei ghting devices
according to the present invention; FIG 10 is a
weeadsioomsl view illustrating a soil inflow prepremkR2ms/002966
apparatus according to a third enbodi nent of the
present invention; FIG 11 is a sectional view
illustrating a soil inflow prevention apparatus
according to a fourth enbodi mrent of the present
ske¥8Bt k 9BRi o@ngs I LS _a.s¢hematic _sectional view
explai ni ng oper a% ic‘%ln]%% tglec&%l\%gﬁ ~ ﬁéPgsa?Ve%’ n#i ow
prevegti o S ...Best. Mbde for Carryjng Qut the
Invent%onﬁﬁggfﬁ%?% er%%£§ e%ggﬂﬁnﬁﬁ?gergthth%re%%Fﬁrceptlng
Lpyentd on. Wikl he explained.in_detail with reference _
y 2 Shntichle M Fald ngs _ra#pgéaig iy eRutRTt fvgapid

to the acconpanyi

v LLlustrating,a drai nage ditch _having a soi

l¥% %m%pré%enﬁponlgggSWat&goﬁegorQanaﬁWageﬁir§@e present
; | nent_.of .th resent, invention. FIG 2 is an
12{%’?@?&&3 E&%&B@&%Fge % EWSH I?£t Pat FREUERECS il | Bi$ owross

Sgrgvegé on_a pa%a%gs according to the first enbodi nent

of “the %r%ﬁ% t O nvEfit FBASTRPRT 113 | 3°WRT efl digedo an inflow

o§egti nal .viewtaken along the line A-A of FIG 2 . The
Sof PHT nFPAWPHT BRI | St apeatipd F i@ sfieagendt to a sewage
invention is to be used at an intercepting sewer 2 ,

LHRT URCT s RrVided at a discharge side of a drainage
ditch_1_and has one or nore sewage inflow holes 21

Mor e P35 ci%hr Bgaiihe S oFFCi nfd-owt pr eentlidonbe understood
apparatus serves to prevent soil fromentering the
t%%\}vagethﬁfl oWwlestiag 21 fargeai nyofeat hbe. Theidwageotation
i nfl ow holes 21 are defined at an open top of the
ORFRIEITEPIITHE B Pt doyi sa asviederblm bed edicsbanteg The rear
define the sewage inflow holes 21, a plurality of
Wi dnedi dlidsar 5 thatar bangedpeyded pfedet ehai leder surface
di stance across the open top of the intercepting sewer
op thangearpporafipny off tihet ercppthimgophates 2ensng/closing
covered between the |ongitudinal bars while renmaining
plpacels that will define the sewage inflow holes 21
Therefore, a periphery of each sewage inflow hole 21
considtd 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 use 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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of a pair of the longitudinal bars |ocated at opposite

| ateral sides of the sewage inflow hole 21 and upper
wedgsasaiBifront and rear walls constituting theCcT/KR2005/002966

intercepting sewer 2 . Hereinafter, no detail ed

description in relation wth the sewage inflow hole 21

or the periphery of the sewage inflow hole 21 will be

given. Also, the follow ng description deals with only

thgge1§§¥69?%%@;%9W'nﬂ%etﬁ%_%ﬁ@ﬁ%%@—ﬁ&%aﬁﬁﬁmS%ﬁ@ﬁ@ng/closing

i'nflow ho are 1dentical”. The soil inflow
plg%gvgnié oé]eaatpe%a:‘]c?lltelf\%oﬂf the present invention for use

n-the Sewage | 0 ol e 21 of theintercepting sewer

2 [ : .ot at i .shaft t : di
b ol RO AHE Sl ho 5 iPhe BSuhgbli i ow Fol e 2, a5° che

e 21, an
| ar -t ot ati i.ng/ gl Qsi t I ;
SRS, 3T AL Pig SRar A1s Wa dagn Bl s & ibne Al gsC o via

i.nfl ow hole 21 in accordance with the anmount of
wedgihfe: at |east one opening stopper 5 provided at a

i pheral | ocat i f th Cnfl | .
Phe POSPCGP (HE r0Pat Pitg CHar PEGEEroAytt he raiet wpFptrudes

of the interceptjing sewer 2 to, contraql_an _openin
re@ﬁ@’laédof-r%et%‘ggﬁﬂ t @%?Pﬁhgb%n?%gcfk@ ossﬁwr%ﬁepllgff g0y hole
; and at |east one bal ancing stopper b provided on the __
2Inerithet yPRFSHHS senale Vit o’%‘eno]fr@% (%é)t%’g E}?%n?n%]ﬁlar
rear of the rotating shaft 3 to_keep the q
ro4RGHPar OPENAND AR SPEM nigtatfst ngr Pl abet Y | houe g bRHeond @
state. The rotating shaft 3 is fixed to the
hagrigenaelr stak®on opening/closing plate 4 along a
| ongi tudinal center axis of the opening/closin Bl ate
4 by Hi$e Of iddmrdeeiep Apakken1aligyrnatdiea CP@égg ration of
portion of the angular-rotation opening/closing plate |,
the t halansitentstabbyrf i a@ePuddnBhet e ot nrIfRitt 3In¥gption.
be tilted downward nerely by the weight of a sewage
Difffdrewtlyo Dpem the sadweife HAtCoWpedl 1zt AFRMHWENn an
t he acconpanyi ng draw ngs, the first enbodi nent of the
apreaserti vienvientdrori rfour sheppenplboytalkits | 6ast fona rehr @ rear
wei ghting device 7 . Also, the sewage inflow hole 21
pretfrsdvinded, fatrntehle qperd plearry anderesitinht Pfa thet erighery
frame 211 having a high strength sufficient to support
ot hend Gicatigegiabadt Bolndlt.heangul ar-rot ation
openi ng/ closing plate 4 .
The rear protrusion 63 is a horizontal plate having 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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The bal anci ng stopper 6 takes the formof a recessed

portion 61, which is fornmed at a front end position of
woOhersparasphery of the sewage inflow hole 21, teCcT&R2M05/002966

the front end of the angul ar-rotation opening/cl osing

plate 4 . The rear weighting device 7 is suspended

froma |l ower surface of the rear portion of the

angular-rotation opening/closing plate 4 , to adjust a

prqﬂ%ﬁsgg f%5C658£véh§sa€§#% the éﬂfd%ns &%Qéngécbgshﬂgothly

i n~accor dance anount o ewage

Jfﬁgﬁﬁg%nght deV| ercegﬁlﬁé % Qgggply nounted by

con ec Y on rean as I'oops, to increase
or d i.ght thereof 8S; 0L aS| n
Unde drzﬁla% ?ﬁﬁgﬁgﬁﬁs e re%r me ght ?ﬁ%ﬂ é%écapgaratus
acts to pull the re rtlon angul ar-rotatjo
ARG Gdst néeﬁloﬁae e%% ﬁ;g‘i}] W?}g :anerqtlon
a rear regjon of the sg e |ano hol.e 21, s
A%y s%‘?f’fﬁ%?%d View 1Eli}ff‘ken g ?Iﬁkéoc\tﬁrrﬁeentlz B F? Spresent
Referring to FIG 4 , a pair of be ng
enias\imsEd fbéﬁmééﬁs$p§8§|@éogﬁdgebghgﬁgg g?gf?%g sﬁ%ffuﬁFher

and opposite Iateral sides of the sewage ipflow h
S@pewd%% daamyvéing, loyeengbréasko8t hthet AEPBh BPth%n “of the
rotating shaft 3 . The connecti on neans 31 |ncludes
2REHEL 36T HRERE 108ar ORGRBPEEREPSINT 1 Bt Fked? t otPhedfoRE Tthe
surface of the angularrotation opening/closing plate 4
closimy beartngel 3tRepragided—FateheoheaPPRENBf atREtRI plate
311, respectively. The rotating shaft 3 is penetrated
4 tir cagierasdices Fe bl sHet amewRt RRrFNGIB12 in a
smoot hl'y rotatabl e manner. Arranging the plurallt¥
bear iTygs BrandvSkhtriow ceivicat 8y heusppodrtefsastbe lower
the rotating shaft 3 , but also at the connection
sumearse 3lofiasthhe &bbett pbraipowi a§ thde angular-rotation

angul arrotati on opening/closing plate 4 to mnutely
opaiiate/ dlosiespopdetto 4, vard akiesy i hot hexclmngd, ofand thus

sewage. This prevents mal function due to irrotationa
faotiioretef tdre anpulsumenat atiihon thpenichgbdhgsi figrpkat ef4 the
aﬂgular—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 fixeq 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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Ref erence nuneral 11 indicates a barrier wall having a

predet erm ned hei ght, which is provided at the
wdneisnagsiditch 1 in the rear of the intercept POY/KRRWMS002966

2 . The barrier wall 11 serves to primarily prevent

soil, contained in a sewage inflow, fromentering the

intercepting sewer 2 . Also, reference nuneral 111

i ndicates a screen included in the barrier wall 11 to

phySIT%%ItI yis{,' lt%grtﬁgesﬁgfggeshg%{: 0vlo '_i%r %cﬂ.ﬁa{tte%r ’Sté h§djust

operation o e soil ow preventi on appar at u

thaecCfc‘}ro‘{iﬂt”%ntdola{e@%efﬂorsittigﬁgo%g?%&fgf Fé@%%ﬁgﬁg weight of

Ihvention W explained. a sc
sectional vi,ew expl,ai ni ng,operati of SOl |_ i nd |
t A o T R PUBL (D %) CRRLAE  AROIE 188 ondte O can

under

f_th i tign. A.s_sh FIG,5
beoP AT Bond LIGREDVT he Hhg SIEPL1 81 AFPOROPSH ndl el o8 TAg=="
|ate 4 , ar d_i.n th i nf hol.e 21, .| .
A o R I RO %y 4 01 T o T eGP 1965 R 0

portion of the rotating opening/closin |ate 4 is
rSFRNREr ¢y 3 SREr-8d-PD g%e éiqﬁhﬂntréﬁigﬁ%aﬂethe sewage

inflow hole 21 in _an opened state. Therebé ~a const ant

amourttSoF sedRge 3 SEIREENGousTEP It r BRLGREL PRt o FEece 8

i ntercepting sewer 2 by passing through the sewage
aGGdgRIndie Phe §6e§§n%—/olBgeHF%%aﬁﬁggu?%sé ge 81 that
_treatnent plant. Conversely, in the beginning of
ig dfiinfedl 1to ahy eadiglélrf’dfuﬁtoté%l§émﬁﬁé?l%2?3aﬁaﬁ+% Rbrfe 4 and

is abruptly converged and introduced into the open
haeap rkeiorrwiinde seRageoliaf Bélw haind 28, mllféhf s shaft 82

case, the opening stopper 5 of the present invention
leupgortigad lyeda sarmgresf irhetlmgbknar hpdealildn and adapted to

openi ng/closing plate 4 , to prevent the rear portion
vaxfy t hee angulearingoteeidrt opénithg/ cfosithgwpliiaheingf dawiice 8

bei ng | owered downwardly beyond a predetern ned angl e.
atiher eblye theaseénggehafhi ¢h cont annsddusshanivelly frgnge and

anmount of soil, is guided to flow fromthe rear
rep0r tdoarl tdforishe hamguolfar - r ot ati on openi ng/ cl osi ng pl ate

4 toward a front upwardly inclined portion of the

openimgitcl s} ngspkate spirafhehelly #¢tiig totpush theadjust

front portion of the angul arrotation
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

19



10

15

20

25

openi ng/ closing plate 4 dowmm. As a result, the
angul ar- rotation opening/closing plate 4 can be
woapictiByw3changed fromthe inclined state to a PCT/KR2005/002966
hori zontal state as indicated by a dash dot dotted
i ne, thereby closing thesewage inflow hole 21 of the
intercepting sewer 2 . By preventing soil from
entering the intercepting sewer 2 in the beginning of
rai nfall c es rease, f
n ke SrbBEhes At e BRI AR S A g prae
risk of a reductlon in the cross sectional area of the
‘intercepting sewer 2 due to an inflow of soil and
prevent s sorl fr m bei n transferred to a
br eathnt o o1 SR 11 fC%W""I%ﬁlél@r fo the
for

b d h
be 3 hrscg?ﬂ%ﬂ ; ha% %Hg”éroa%l‘?gl' ng rb"ieé’ttemi? fe aaFﬁE?a%?rlzed
t hat,_
7% ndedor F%rﬁattﬁél@rf%vﬁg?r AUHIGE EerPEkr &ﬁr%rﬁgular-

of the angul ar-yaqtat,ion ent ng/ cl,osi ate 4

r9%§t&&Pus?Rﬁﬂﬁnq/ f9rd ngl ?ﬁff rcésof£$%é§ t8 forwardly
angul ar-raotati on openi ng/closing plate 4 enab

mqyﬁéﬂr RGO o Pronptn et | HRLT n°t e5pBnsBoE 3g-Totation
varlatlon in the amount of sewa and achi eves

OREFPAY iCBre ingerdhtentd %ﬁﬁ%t%%*@g&oam@%leﬁ prans 31.
amount of sewage. FIG 6 illustrates an alternative
conf i"@rat flom %rxrm paIsaiéPAg oft opper rakebi ey nghedt 3 1is
the present invention. Differently fromthe above

madesser f ek fd r Sromnbbdi memteramxdlst vhathveapgranErpgtation
stopper 6 takes the formof a front protrusion 62 .

opfme rfar/odospngt reisiton 62 ithef orersd merthen f pdnttldangular-
position of the periphery of the sewage inflow hole

réatisot hgtertimg falostingnegletet He aompdl arhe or@tdtomg shaft 3
openi ng/closing plate 4 is seated thereon. The
iprivtawuiseontleen i shéi fedntopbheiper bfhdhy aflate Sewalfels is
inflow hole 21 via fixing nmeans such as bolts or via

advedrdiaR@gouBhr dughttide e obntyheaprotraision €2enhay/closing
protrudes rearward fromthe front end position of the

pseyage icahl o hot#bly 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
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21, it is possible to prevent the front end of the
angul arrotati on opening/closing plate 4 from being
woawsrsth3beyond a horizontal state. FIG 7 il| BET/KR2005/002966
anot her alternative configuration of the bal ancing
stopper according to the present invention.
Differently fromthe above described first enbodi nent,
an alternative bal ancing stopper 6 takes the formof a
rear . trusion med . ea | tian
c?rﬁe 1AL é’ﬁ_oseof g%ﬂfcgcr:t %1@&1 ﬁ\}lfe Eﬁg\qg ge%sﬁ Th? tCHe lower

e perrphery T e~ sewage | ow _ e rear
SBEEDENE AL FG B, prace 1 in
o510 P LTS SRS YO LSEEERE R souor

i nfl ow anount of semagﬁa'ncreases due, t.o r.ai nf al.l thg is

2 ¢ gty s@&ﬁué§r56_ l?%e_?QﬁﬂlQQﬁf%ﬂsHﬂﬁe plate
S0 oL o cpen g 608 P 5 KO A00ven

hori zontal state. Also, the recesses 631, forned at

WALRE TS5 EMdteSgi 8 oPLPRENRar i Ota ki dif B3, 2sergar end
as guides to allow sewage to be snoothly introduced

PR heli fhér cRpYiPRpREWeF She Y% | INtsPYafiessa 21 at
soi | inflow prevention apparatus according to a second

orpAroidi meaid d?osclﬁeloé)rses?éﬁf 3 PEEREILoROSAtOBoFBaREHVEOLO the
the first enbodinent, in the present enbodinent, at

rofrisinohdftont, Elgmady v cetersepdr phate 23 includes
suspended fromthe | ower surface of the front portion

tiot ehtenpgonamrledeatidh opénithg/ chexiewy phEee 430 to come
adjust the closing force of the angular-rotation

impenthege| owitaeplwatte 4£hen reegoreddnod wiheh lowerapyuhpce of
of sewage. The front weighting device 8 , suspended

tfe orantghd alrewer asuphacepefindielosony poration dof inheorder to
angul ar-rotation opening/closing plate 4 , is easy to

pexchangeewagd tthos feadidringt ehan jadjarstapening rsevwer 2 when
cl osing force of the angul ar-rotation opening/closing

tipé abegdlarFtE&a®ioh| upbnahgschbdrqnapiaee 4 is rotated to
configurations of the front and rear weighting devices

ca6EQr tha sdndde niiesenble 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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invention. An alternative rear weighting device 7

according to the present invention includes: a nut 71
woOhede/3s03i i xed to the angul ar-rotati on openi ngPCITH&R20@5/002966

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 | owering weight of the

rear wei ghting device 7 about the rotating shaft 3 via
1Rl iq‘ﬁﬂtngOfc]ff rr%'l?ﬁf%.n}g LRk 89?5%&85‘&%& h&ﬁe%ﬁi@éée in

'S shaft [ ate e

,as the spira s rot fo adjust't

frant,,and RY ol '
o A Pear Rur it Pho ARUTR 7 aBBAE t Evr of Bt ngt coct  of

shaft .3 can he vari.ed. Thereb he cl ing.fo of
PHRHE ARG af r st Epehit ng/ c¥(r)%|§sng Sp?lc;é? e lca“gnf 3 of the

R S S VSRS SR 001 RS anzo oo
PS80 260400 (0 e or SO LOVER! Lon.l 06 V0B, e

openi ng/ cl osing plate 4 and has a | ongitudinal tap
PYdite 811; and a spiral shaft 82 |ongitudinally
fastened in the tap hole 811 and adapted to vary the
| onerdSTPiYght SR PRESERBNEPNENGRPT NP TEHHIES g%bﬁﬂgular—
the rotating shaft 3 via an adjustnent of front_ and
rA PosPRIOII 1 Hdo Brtate | §hahs CeRe Rspi FHPLhapperated
82 is rotated to adjust the front and rear positions
tq hepef anghelpsfed rFrasicghinidon M kseart miéﬁ@htlpﬁsrceptlng
device 8 about the rotating shaft 3 can be vari ed.
seas maded ve basithg fieiebtopit pevwagRul dnisotasi 6he effect of
opening/closing plate 4 can be easily adjusted in '
n¥msigponisy terafemtivatingn coatshefafbanecsf dafage. Prpgention

10 is a sectional viewillustrating a soil inflow
apwanednts.on apparatus according to a third enbodi nent
of the present invention. The soil inflow prevention

appardtiusilof, tiies t bresemnbooiemnton seiplbey$ cacaroweighting
those of the first and second enbodi nents except for .
déhiecaot @dpaigleshaft i8crhasingused weigbppert 4 heear portion
angul ar-rotation opening/closing plate 4 . The soi
of nthewapgeventronatppar apesiagtorcsing tpléathe. 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 1in 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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third enbodi nrent of the present invention is

characterized in that the rotating shaft 3 , which
weuppmsicsit he angul arrotati on opening/cl osi ng pCamR2405/002966

is fixed to a forwardly noved position fromthe center

axis of the angular-rotation opening/closing plate 4

by use of the connection neans 31. Wen the fixing

position of the rotating shaft 3 is noved forward from
Alts%e CSIQ(;\g [ %)gr%a‘if ac%éﬁdi%{ﬂ#xksar'{@é atbon  yei httihneg devices

Opéeni Ngr ¢t osi'ng pl é rear portion o

oGDOY AT GRLTL 08, 8PEDLED) LRI P € OREARE i
th | 4 . Thi ' d t ' h t

oSS BBt T SPECHERA AR B . gt
B AES, | B,20,0pened, oL 24 IEE DRETEL SANILLENP ot

i nfl ow prevention apparatus according to a fourth
5 tQﬁﬂﬁﬂﬁ%ﬁéﬁPt&Pgtﬁ@wﬁgesent i nvention. The soil inflow
prevention apparatus of the fourth epbodi ment is th
confi%ﬁﬁ@&%ﬁw1%ﬁﬁ9¥@&nﬂa§ﬁigﬁetﬁ§?§eP réEV?Pgﬁ?n’ since the
wat er -seal plates 23 protrude rearward from a fronk. 1
AR Foratet 160 t hEPBBINBARFSS B9 t hé 'SdRage SPRf | ofEhofately
21 at opposite end positions and a center position
ope At Vel t BRI TR | AgVIREIEIA | TanbheadRofrbnpt Sewage,
wat er -seal plate 23 includes an extension plate 231 |
itandsa pASELY ajer PXEYensc v TURGE 1oNoseiR oRPactr futefy tonal
the front end of the |ower surface of_ the
10 meinigul @t theathonl aperd i/icno PR PY A KA1 Fdrdsr 4t o
prevent sewage fromentering the intercepting sewer 2
when Ahshargjul dher ovarifenrepentmepdinsiity pifat &g j present
rotated to cl ose the sewage inflow hole 21; and three
imeant wat ethaseal bpeat edl K9 qsreot r ide f ok Mattdrdtism arkesapses,
end portion of the periphery of the sewage inflow hole
tRdsat gpddsid e iend thesi birbnswahll aapwraeraisositthiagn various
relative to the rotating shaft 3 , and each rear
nyed Bfcseadngl ateldd3 iionel uded t bebexiensiaors plate 2¥Bsible,
and the rubber layer 232 to conme into close contact
15 withdut heepariend ofm tite |owsre surd ape rdft tdfe the invention
angul ar-rotation opening/closing plate 4 in order to
aﬁ%@y§&ﬂo§éﬂ%ﬂﬁ3ﬁﬂéﬂadaampﬁhygnghelénm@rcepting sewer 2
en
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t he angul ar-rotation opening/closing plate 4 is

rotated to close the sewage inflow hole 21. Wth this
woaondeiogui3at i on, the angul ar-rotation openi ng/ cPOTiIKR2005/002966

plate 4 can be closed to seal the intercepting sewer 2

in the rainy season that shows nuch rai nwater, thereby

preventing sewage containing soil fromentering the

i ntercepting sewer 2 even in the rainy season. As

appar&gnin,fsr om t he above description, the soil inflow

prevention apparatus of the present invention provides

the follow ng several effects. Firstly, according to

the present invention, it is possible to prevent soi

fr_omle.ntzgrl gglanlr{fllto%rCelpéx}er}%i%%me#sﬂgfat&sbe@) ni,ad qfn an

rai nfal 17t Ra exXperiences an increase in an 1nflow

.S .has _the effggt

. f . .Ih f.. [

T ERIRR GRS §oH o G086 toddt PORAL G chlof HhaCTAEos B8 of 2

LSRN, serer, U o g0 ALl ot Blos L I ale e
t reat nent ﬁfant” Secondly, the present invention

2RRA TS CEAPARGAPEr r ot ati on openi ng/ cl osi ng pl ate t hat

can be sinply operated to open and cl gse g se e .

i nf | cwv heFetbrot FBafht drEdsTieRge ééweﬁxqﬁ%«%“ﬁ E%“%E%ghout a

wei ght, of sewage. This has the effect of m nimzing
regRfftEMeuansg °foste sevane YdFtoT fi91&% ipr eventi on

appar at us . Thirdlg, t he present invention_enpl oys

rear ki gREMAITTIEVFEELOR apRBNENES O+ Pt eAs PG tEheSoupled to

wei ght of a rear portion of the angular-rotation

thpert i sldsihrf l 2@, adepedl FouRPRewale £6°8fDARAI yerWage

flowinto the intercepting sewer under nornma
imbrei thars 1n RegorHepcet Heth edlre vyt mf deveges

provided at the angul ar-rotation opening/closing plate

are exthhsmeabbee oppadingt abberén Wepghiedt at adj pswipheral

closing force of the angul ar-rotation opening/closing
1ptatison nofespbasesswrnge vanfabivorhoye t He akbantrefr of the

sewage due to rainfall. Such an ability to pronptly
roorttasposicafio arvarti &t iorei rwahle ahpbhé intercepting sewer
to control an opening angle of the angular-rotation
opening/closing plate; and

at least one Dbalancing 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.
2. The apparatus as set forth in claim 1, wherein the

rotating shaft is fixed to a center of the angular-rotation

opening/closing plate by use of connection means.
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of sewage enabl es conpati bl e use of the soil inflow

prevention apparatus regardl ess of the anount of
weewsya103l so, under normal conditions, the reaPCT/KR2005/002966

wei ghti ng devices act to | ower the rear portion of the

angul ar-rotation opening/closing plate to open a rear

regi on of the sewage inflow hole, thereby ensuring

snoot h i nfl ow of sewage into the intercepting sewer.

Fi f t hky, c [ e esent.inventign, .singe the -

kY. T8¢ %%gaggthg.gg sRE %%r%glépecggﬁnﬁéVi fgpn the

angul ar-rotatfon openi ng/ cl'osing

i spon variation,in the anount .of
g e EEoRe B d & g Lo P P Shid oo From a
[ at.i-ona| t] of the.anqgul ar-rotation
T Gl a8: 1 i ars "% t A PROUSAILRE Frefehy clilate by use

openi ng/ cl osi ng

' f the present invention have been
Ogrgg %gggii%r i1 Ustrative pur poses, those skilled in

the art will appreciate that various nodifications,
addi tions and substitutions are possible, w thout
deparéing fromthe scoge and spirit of the invention
as di stl 088d2PRAFALUScednBahy FAGERI ARnslein B wherein the
bsgil ian0£/Breventiﬁn apparatus for use in an
Fntarceht PhGPRBRer MCHAFSEs pr &Rl aprmedi §&har géront end
si de. of a_drainage ditch and has one or nore sewage
PPAHT O ot eshe tiber Wipanvatdls tdemprarsigeg:ind Lowt Aoilegto catch
sﬁgft transversely extendi ng throughout a respective
20N FHE Fekdige anstilaw-Kefesionmopemiiaicstiat plate
openi ng/ cl osing plate coupled to the rotating shaft
and adapted to open and cl ose the sewage inflow hole
in accordance with the anmbunt of sewage; at |east one
openihy Sidpperaprovs deel aet afpeth pheralaiocati ehepbin the
the sewage inflow hole in the rear of the rotating
bajpteingr Hiorpgredmadaldesofa thmnitnteroteptiing $ewer ptotrudes
control an opening angle of the angular-rotation
tepenpndinsingsi egd pasétiand cft tleaspeohphbay and nghe sewage
~stopper provided at the periphery of the sewage inflow
ibla i hothe Yo oatlow reafraft t badr etfat ing shafilatOrotation
keep the angul ar-rotation
opening/closing plate to be seated thereon.

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

inflow hole.

7. The apparatus as set forth in claim 6, wherein the
rear protrusion is a horizontal plate having a predetermined
width, and a plurality of recesses is formed in a front

region of the horizontal plate to achieve smooth inflow of
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openi ng/closing plate in a closed state. 2 . The

apparatus as set forth in claiml1l , wherein the
woatmtismgishaft is fixed to a center of the PCT/KR2005/002966

angul ar-rotation opening/closing plate by use of

connection nmeans .3 . The apparatus as set forth in

claim1l , wherein the rotating shaft is fixed at a

forwardly noved position froma center of the

n Aar-rotation openi ng/ cl osing plate by use of

connecti on neans. 4 . The apparatus as set forth in

claim1l , wherein the bal anci ng stopper includes a

groove fornmed at a front end position of the periphery

of th wage inflow hole to_.catch. a front .end of the

angul B A% SRS genrRorEF oSt g pare ot T The

apparatus as s forth_in claim11 , wherein the

bal an@ilehﬁe]é} op%&‘rreiencl It a TWIaSﬁF—BFBEY usf?rhoaht‘?snat protrude

rotrudes froma front end posjtion_of the periphery

rERTHHRA S SHEDe o NG HOIe POERHTRWPS fPEneTHPIBr Y ff the
angul ar-rotati on openin /clpsin% glate,%o be seated
SEHRFROANEEOY FiRdSarffar APRRS H® sERIf HCCH ARSI &1 12, center
wherei n the bal anci ng stopper includes a rear

PRFbEHRSI GFlekaTepr bR r ddes FPBATEY edteditd p®_Ft iSGFTof front
t he periphery of the sewage inflow hole. 7 . The

wapperstals B3aset nGliRen A aPrt e siqthePéRhet RES gar Tubber
protrusion is a horizontal plate having a

1pyeteter e di v At hlosthd-an bsialr allithy aoff rpage§8ds ofsa lower
formed in a front region of the horizontal plate to .

sachieve ohoshl | ahyole of sedgers opFhénapphratng adate in
set forth in claiml , wherein three front water-sea

opflat eso ppoevenie seeayrmrirdn gntefinentthend rperciephiop sewer
the periphery of the sewage inflow hole at opposite

wead [bsi tdronsland ctatérhe rogrosing/on oséhgt ipdettso i he rotated
rotating shaft, and each front water-seal plate

tbnel vskestlan sxteyesiiof lpwahelapdaadr ubber | ayer to cone
into close contact wwth a front end of a | ower surface
of thehanglih athretatrcan operirngésl opilngepl atretirnder derward
to prevent sewage fromentering the intercepting sewer
£wben 4 hecangudiad - potratiban @periheg/cdagphgrypl afe ilse sewage
r ot at ed '

inflow hole 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
come into close contact with a rear end of the 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.

9. The apparatus as set forth in any one of claims 1
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to close the sewage inflow hole, and wherein three

rear water-seal plates protrude forward froma rear
wendoemarasi on of the periphery of the sewage i nPCDRR2005802966

at opposite end positions and a center position

relative to the rotating shaft, and each rear

wat er-seal plate includes the extension plate and the

rubber | ayer to cone into close contact with a rear

e I .face of the angular-rotation
t%B%nﬁ%ﬁ%@%&é%ﬁgkﬁﬁﬁﬁasrn order to prevent sewage from

entering.the intercepting sewer en the .

angulaatr- }8?3& ooﬁleopggﬁﬁg%(ﬁlgm r%él\égl a?‘%elrl?es PE?Xf‘gﬁdt c?t the

cl ose the sewage inflow hole. 9 . T aratu s .
LG hOEREARs Oe BI° craffe PAE5 180, Tar FPer LONBPrSFRGRELOD

at | east. one rear weighting device provided at the
O??ﬁkﬂgé%ﬁQ@%ﬁg QsaFﬁe rear portion of the

angul ar-rotati on opening/closing plate. 10. The

apparatus as set forth in claim9 , wherein the rear

wei ghting device includes: a nut that is fixed tg t he

angul 4t - g%"teateiﬁﬂ?%ﬁ R§ SedsitRgt Iéfleciﬁamh ¢ jherein the

| ongi tudi nal tap hole; and a spiral shaft
r¢hgiaieditiag yeriseehed Pt he tap hol e and adapted to

vary a | owering weight of the rear wejghting device ,

abouta a P¥fat i Regshafis vi B1%eA adjt@st nEe | RIOMGARE -aRGatIOD

rear positions thereof. 11. The apparatus as set forth
openiEIA ThoP 1ngf wlefer apenpaf st nkengttydasl dee hiodsr and

wei ghting device provided at the |ower surface of the

fronta pawitah Ffatthel argilvakinedd st ifoatepeni hp/ Ehestpg hole

plate. 12. The apparatus as set forth in claim1l, '
anheadaptedetdr varywei ghvengndeveteht nefudgs: rgajutieighting

that is fixed to the angul ar-rotati on openi ng/cl osi ng
dpvate abobthas woiangig wiaftal viap amolasl] ushideatspir giront and

shaft longitudinally fastened in the tap holeto vary a
réanesonig- weisghtheafectthe front wei ghting devi ce about

the rotating shaft via an adjustnent in front and rear

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

at least one front weighting device provided at the
lower surface of the front portion of the angular-rotation

opening/closing plate.

12. The apparatus as set forth in claim 11, wherein
the front weighting device includes:

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

a spiral shaft longitudinally fastened in the tap hole
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positions thereof. 13. The apparatus as set forth in

claim1l , further conprising: a frane provided at the
woenispersy of a respective one of the sewage i RCIR2005/002966

hol es. 14. The apparatus as set forth in any one of

claime 1, 2, 3 and 13, further conprising: a pair of

beari ngs provi ded between opposite ends of the

rotating shaft and opposite lateral sides of the

tosewg?§oiapf :']'8¥yﬁg91r1§i av{e:‘ati. get‘:ct B¥f'_t¥ae1e5f @ﬁ_ﬁﬂ@blvﬁeiﬁmﬁﬁ device

rotatfon o sha e apparat us “as

w35k A OB,CL) TSy IR koL EMIECT OB e cea

| awer surgace f the angul ar-rotati on opening/cl osing
PO AT @S egﬁggér nore bearings received in the

bearing brackets, respectively, to be rotatably
assenbled with the rotating shaft.

13. The apparatus as set forth in claim 1, further
comprising:
a frame provided at the periphery of a respective one

of the sewage inflow holes.

14. The apparatus as set forth in any one of claims 1,
2, 3 and 13, further comprising:

a pair of bearings provided between opposite ends of the
rotating shaft and opposite lateral sides of the sewage inflow
hole, respectively, to enable smooth rotation of the rotating

shaft.

15. The apparatus as set forth in claim 14, wherein
the connection means includes:

one or more bearing brackets fixed to a lower surface of
the angular-rotation opening/closing plate; and

one or more bearings received in the bearing brackets,
respectively, to be rotatably assembled with the rotating

shaft.
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