
l b-METHYLCARBAPENEMDERIVATIVE AND PROCESS FOR THE
PREPARATIONTHEREOF Field of the Invention The present
invention relates to a novel l b-methylcarbapenem
derivative, a process for the preparation thereof and
a pharmaceutical composition comprising same.
Background of the Invention Carbapenem antibiotics are
considered to the ideal antibiotics for their broader
and stronger antibacterial activities against
Gram-positive and Gramnegative bacteria than
cephalosporin or penicillin antibiotics, specially
against the resistant bacterial strains. Imipenem
(N-formimidoly thienamycin, MK-0787), developed by
Merck at 1979, is the first carbapenem antibiotic
having an excellent antibacterial activity (J. Med.
Chem. 1979, 22, 1435). However, it is easily degraded
by the hydrolytic action of human renal
dehydropeptidase-I (DHP-I) secreted in the kidney, and
it must be used together with cilastatin, a DHP-I
repressor. Meropenem (SM-7338), developed by Sumitomo,
Japan, is a l b- methylcarbapenem antibiotic which
overcomes most of the disadvantages of imipenem (J.
Antibiot 1990, 43, 519). Meropenem shows a comparable
antibacterial activity against MRSA
(methicillin-resistant Staphylococcus aureus) and a
more potent activity against Pseudomonas aeruginosa
than imipenem, but has a shorter in vivo half-life and
less potent antibacterial activity against
Gram-positive bacteria than imipenem. Also, ertapenem,
commercialized by Zeneca, UK and Merck at 2001, has a
long in vivo half-life and is stable toward the
degradative action of ESBL (extended spectrum beta
lactamase) and AmpC, but has not good antibacterial
activity against Pseudomonas aeruginosa {Int. J.
Antimicrob. Agents 2002, 20, 136).Accordingly, the
present inventors have endeavored to develop a novel
carbapenem antibiotic which is free of the drawbacks
of existing antibiotics and has an excellent
antibacterial activity. Summary of the Invention
Accordingly, it is an object of the present invention
to provide a novel l b-methylcarbapenem derivative
having an excellent antibacterial activity and
superior stability to DHP-I. 



It is another object of the present invention to
provide a process for the preparation of such a
1b-methylcarbapenem derivative. It is further object
of the present invention to provide an intermediate
useful for the preparation of the l
b-methylcarbapenem. It is further object of the
present invention to provide a pharmaceutical
composition comprising the l b-methylcarbapenem
derivative or a pharmaceutically acceptable salt
thereof as an active ingredient. In accordance with
one aspect of the present invention, there is provided
the l b-methylcarbapenem derivative of formula (I) or
a pharmaceutically acceptable salt thereof. In
accordance with further aspect of the present
invention, there is provided a process for the
preparation of the l b-methylcarbapenem derivative or
a pharmaceutically acceptable salt thereof. In
accordance with further aspect of the present
invention, there is provided the thiol derivative used
as an intermediate and a process for the preparation
thereof. In accordance with further aspect of the
present invention, there is provided a pharmaceutical
composition comprising the l b-methylcarbapenem
derivative of formula (I) or a pharmaceutically
acceptable salt thereof as anactive antibacterial
ingredient. Detailed Description of the Invention The
l b-methylcarbapenem derivative of the present
invention is a compound having an isoxazole with a
carboxylate substituent, which is connected via a
vinyl group to position 5 of the pyrrolidine moiety of
l b- methylcarbapenem. The l b-methylcarbapenem
derivative of the present invention can also be used
in the form of a pharmaceutically acceptable salt,
hydrate or solvate. The pharmaceutically acceptable
salt may be an alkali metal salt of the compound of
formula (I), preferably a sodium salt, or an acid
additional salt. The acid may be an inorganic or
organic acid, e.g., hydrochloric acid, hydrobromic
acid, sulfuric acid, phosphoric acid, citric acid,
acetic acid, lactic acid, tartaric acid, maleic acid,
fumaric acid, gluconic acid, methanesulfonic acid,
glycolic acid, succinic acid, 4-toluenesulfonic acid,
gluturonic acid, embonic acid, glutamic acid or
aspartic acid. As shown in Reaction Scheme ( I ), the
inventive compound of formula 



(I) may be prepared from the carbapenem enolphosphate
compound of formula (II) and the intermediate compound
having the thiol structure of formula (III): Reaction
Scheme CI)wherein, j] AUyI is -CH 2-CH=CH2 and Alloc
is - U L 2 li M2 The above process comprises the steps
of: (a) reacting the compounds of formula (II) and
formula (III) in the presence of a base to obtain the
protected carbapenem compound of formula (IX); and (b)
subjecting the compound of formula (IX) to a
deprotection reaction. The carbapenem intermediate of
formula (II) used as a starting material in step (a)
can be prepared by the conventional method (Catchpole,
C. R. et al. Antimicro. Agents Chemother. 1992, 36,
1928). Specifically, the base used in step (a) may be
a tertiary amine such as trimethylamine,
triethylamine, N N-diisopropylamine (DIPEA),
2,6-lutidine, picoline, N,N-dimethylaniline, pyridine
and 4-dimethylaminopyridine, and N,Ndiisopropylamine
is preferable. This reaction can be carried out at a
temperature ranging from -10 to 10 C, preferably, at 0
C for 1 to 3 hours, preferably, 1.5 hours. The solvent
used in this step is preferably acetonitrile. In step
(b), the deprotection of the protected carbapenem
compound of formula (IX) can be carried out by any of
the conventional methods. For example, the protecting
group can be eliminated using a palladium catalyst
such as tetrakis(triphenylphosphine)palladium and
di(triphenylphosphine)dichloropalladium together with
tributyltin hydride (n- Bu3SnH), preferably, a
combination of tetrakis(triphenylphosphine)palladium
catalyst and tributyltin hydride at a temperature
ranging from -10 to 10 C, preferably, at 0 C for 1 to
3 hours, preferably, 1.5 hours. The solvent used in
this reaction may be dichloromethane, a mixture of
dichloromethane and water, or tetrahydrofuran, and
dichloromethane is preferable. The deprotected
carbapenem compound of formula (I) may be further
reacted with an alkali metal compound, preferably
sodium 2-ethylhexanoate (SHE) or sodium bicarbonate,
under the same deprotection condition for 10 to 60
minutes to obtain an alkali metal salt, preferably a
sodium salt, of the l b- methylcarbapenem derivative
of formula (I). The intermediate compound of formula
(III) used in Reaction Scheme(I) may be prepared in
accordance with Reaction Scheme (II): 



Reaction Scheme (ID (VIII) . wherein, Allyl and Alloc
are the same as previously defined, Ms is o CH - -
methanesulfonyl, and Ac is 3 The above process
comprises the steps of: (a) subjecting the compound of
formula (VIII) and triphenylphosphine to a
condensation reaction to obtain the compound of
formula (VII); (b) subjecting the compounds of formula
(VI) and formula (VII) to a Wittig reaction in the
presence of a base to obtain the compound of formula
(V); (c) subjecting the compound of formula (V) and
potassium thioacetate to a substitution reaction in a
solvent to obtain the compound of formula (IV); and
(d) subjecting the compound of formula (IV) to
deacetylation in a solvent to obtain the compound of
formula (III). The aldehyde of formula (VI) used as a
starting material in step (b) can be prepared by the
conventional method (Ohtake, N. et al. J. Antibiotics
1997, 50, 567). Specifically, in step (a), the
bromoisoxazole compound of formula (VIII) issubjected
to a condensation reaction with triphenylphosphine in
a solvent to obtain the triphenylphosphonium compound
of formula (VII) in accordance with the conventional
method (DeShong, P. et al. J. Org. Chem. 1988, 53,
1356). The solvent can be acetonitrile or
dichloromethane, preferably, acetonitrile, and the
reaction is carried out at the temperature ranging
from 40 to 80 C, preferably, at 80 C for 2 to 5 hours,
preferably, 3 hours. In step (b), the compound of
formula (VII) is reacted in the presence of a base to
obtain a ylide, and the compound of formula (VI) is
reacted therewith to obtain the vinyl compound of
formula (V). The base may be sodium
bistrimethylsilylamine or lithium
bistrimethylsilylamine, preferably, sodium
bistrimethylsilylamine, and the reaction is carried
out at -78 C for 2 to 5 hours, preferably, 3 hours.
The solvent used in this step is preferably
tetrahydrofuran. In step (c), the compound of formula
(V) is refluxed with potassium 



thioacetate in a solvent to obtain the thioacetyl
compound of formula (IV), for 4 to 7 hours,
preferably, 5 hours, and the solvent may be a mixture
of acetone and dimethylformamide, acetonitrile,
acetone or. dimethylformamide, preferably, a mixture
of acetone and dimethylformamide (3:l(v/v)). In step
(d), the compound of formula (IV) is deacetylated
using sodium thiomethoxide in a solvent to obtain the
compound of formula (III), at a temperature ranging
from -10 C to room temperature, preferably, at 0 C for
20 to 60 minutes, preferably, 30 minutes. The solvent
may be allyl alcohol. The l b-methylcarbapenem
derivative of the present invention shows a markedly
better combination of antibacterial activities against
Gram-positive and Gram-negative bacteria including
clinically isolated strains than known antibiotics
such as imipenem, meropenem and ertapenem. It is also
highly stable to DHP-I, and exhibits an in vivo
half-life and bioavailability which are superior to
those of the conventional drugs. The present invention
also includes within its scope a pharmaceutical
composition for an antibacterial agent comprising a
therapeutically effective amount of l
b-methylcarbapenem derivative of formula (I), or a
pharmaceutically acceptable salt thereof as an active
ingredient together with a pharmaceutically acceptable
carrier. The pharmaceutical compositions of the
invention may be administeredparenterally in the route
of intravenous, intraperitoneal, subcutaneous and so
forth, and formulated for parenteral administration
such as injection in accordance with conventional
methods. The compound of formula ( I ) or a
pharmaceutically acceptable salt thereof may be
administered as an active ingredient in an effective
amount ranging from about 0.1 to 100 mg/kg body weight
in case of mammals including human, preferably from
about 0.1 to 10 mg/kg per day in a single dose or in
divided doses. However, the foregoing dosage should be
monitored, and change in consideration of idiosyncrasy
and weight of the patient, kind and seriousness of
illnesses, characteristics of the drug and interval
and duration of drug. The following Example is
intended to further illustrate the present invention
without limiting its scope. Example: Preparation of
(lR 5 6 ,8R 3 5' )-2-{5'-[()-2-(3-carboxylic acid or
sodium
carboxylate-5-isoxazolo)ethenyl]pyrrolidin-3'-ylthio}-
6-(lhydroxyethyl)- 



1-methylcarbapen^-em-S-carboxylic acid (Step 1)
Preparation of
S-allyloxycarbonyl-S-bromomethylisoxazol (formula
(VIII)) Biv s/ CO2AIIyI 2.30 g (12.6 mmol) of
S-allyloxycarbonyl-S-hydroxymethylisoxazol was
dissolved in 30 ml of anhydrous dichloromethane,
cooled to -20 C, and 3.8 g (14.5 mmol) of
triphenylphosphine was added thereto. 4.7 g (14.2
mmol) of carbon tetrabromide was added to the mixture
at the same temperature, and stirred for 30 minutes.
The resulting mixture was concentrated under a reduced
pressure to remove the solvent, and the residue was
subjected to column chromatography to obtain the title
compound ( 1.75 g, 56%).1H NMR (300 MHz, CDCl3) d 4.58
(m, 2H), 4.81 (m, 2H), 5.21 (m, 2H)5 6.01 (m, IH),
6.65 (s, IH). (Step 2) Preparation of
3-allyloxycarbonyl-5-
isoxazolomemyltriphenylphosphonium bromide (formula
(VII)) BrPk cm 1.72 g (7 mmol) of
S-allyloxycarbonyl-S-bromomethylisoxazole prepared in
step (1) was dissolved in 20 ml of acetonitrile, and 2
g (7.6 mmol) of triphenylphosphine was added thereto.
The solution was refluxed for 3 hours, cooled, and the
solid formed was filtered to obtain the title compound
(3.2 g, 90%). 1H NMR (300 MHz, CDCl3) d 4.58 (m, 2H),
4.81 (m, 2H), 5.21 (m, 2H), 6.27 (d, 2H, J=14.7 Hz),
7.12 (s, IH), 7.67 (m, 6H), 7.82 (m, 9H). (Step 3)
Preparation of (3 ,5S)-5-[()-2-(3-allyloxycarbonyl-5-
isoxazolo)ethenyl]-3-methanesulfonyloxy-l-allyloxycarb
onylpyrrolidine (formula (V)) 3.0 g (5.9 mmol) of
3-allyloxycarbonyl-5-
isoxazolomethyltriphenylphosphonium bromide prepared
in step (2) was added to 30 ml of tetrahydrofuran, and
the solution was cooled to -78 C . 6.2 ml (6.2 mmol)
of \M sodium bistrimethylsilylamine/tetrahydrofuran
was added dropwise thereto while maintaining the
temperature at - 78 C and further stirred for 30
minutes at - 30 C . The mixture was cooled back to -
78 C, and 1.6 g (5.9 mmol) of
methanesulfonyloxyformylpyrrolidine dissolved in 30 ml
of tetrahydrofuran was added dropwise thereto. The
reaction mixture wasallowed to warm up to room
temperature, stirred for 3 hours, cooled to 0 C, and
saturated ammonium chloride solution was added
dropwise thereto. The resulting mixture was
concentrated under a reduced pressure to remove the 



solvent, and treated with 50 ml of water and 50 ml of
dichloromethane. The dichloromethane layer was
separated, dried over anhydrous magnesium sulfate,
filtered, concentrated under a reduced pressure to
remove the solvent, and the residue was subjected to
column chromatography to obtain the title compound
(1.9 g, 76%) as a colorless oil. 1H NMR (300 MHz,
CDCl3) d 2.16 (m, IH), 2.61 (m, IH), 3.08 (s, 3H),
3.68-3.78 (m, IH), 4.00 (m, IH), 4.60 (m, 3H), 4.69
(m, IH), 5.25-5.45 (m, 5H), 5.98 (m, 2H), 6.48-6.50
(s, 2H), 6.57 (m, IH). (Step 4) Preparation of (3R,5
)-3-thioacetyl-5-[()-2-(3-allyloxycarbonyl-5-
isoxazolo)ethenyl]-l-allyloxycarbonylpyrrolidine
(formula (IV)) 1.05 g (2.46 mmol) of
(3R,5S)-5-[()-2-(3-allyloxycarbonyl-5-
isoxazolo)ethenyl]-3-methanesulfonyloxy-
1-allyloxycarbonylpyrrolidine prepared in step (3) was
dissolved in 30 ml of a mixture of acetone and
dimethylformamide (3:1 (v/v)), and 0.64 g (5.9 mmol)
of potassium thioacetate was added thereto. The
resulting mixture was refluxed for 5 hours, cooled to
room temperature, and concentrated under a reduced
pressure to remove the solvent. The residue was
treated with 50 ml of water and 50 ml of
dichloromethane. The dichloromethane layer was
separated, dried over anhydrous magnesium sulfate,
filtered, concentrated under a reduced pressure to
remove the solvent, and the residue was subjected to
column chromatography to obtain the title compound
(0.75 g, 75%) as a pale yellow oil. 1H NMR (300 MHz,
CDCl3) d 1.89 (m, IH), 2.35 (s, 3H), 2.70 (m,IH)5 3.38
(m, IH), 4.00-4.09 (m, 2H), 4.61 (m, 3H), 4.88 (m,
3H), 5.32-5.47 (m, 4H), 6.05 (m, 2H), 6.54 (s, 2H),
6.60 (m, IH). (Step 5) Preparation of allyl
Q.R,5S,6S,SR,3'S,5'S)-2-{5'-[(E)-2-(3-
allyloxycarbonyl-5-isoxazolo)ethenyl]-1-allyloxycarbon
ylpyrrolidin-3 '-ylthio} -6-
(1-hydroxyethyl)-1-methylcarbapen-2-em-3-carboxylate
(formula (IX)) 0.55 g (1.36 mmol) of (3R,5
)-3-thioacetyl-5-[()-2-(3-allyloxycarbonyl-
5-isoxazolo)ethenyl]-l-allyloxycarbonylpyrrolidine
prepared in step (4) was dissolved in 10 ml of allyl
alcohol, cooled to 0 C, and 0.10 g (1.50 mmol) of
sodium thiomethoxide was added dropwise thereto. The
resulting mixture was stirred for 30 minutes at the
same temperature, and 1.5 ml of IN hydrochloric acid
was added thereto, to make the acidic solution. The
resulting solution was concentrated under a reduced
pressure to remove the solvent, and extracted with 50
ml of ethyl acetate. The extract was washed with
saturated sodium 



carbonate, and the aqueous layer was extracted with 50
ml of ethyl acetate. The combined organic layer was
dried over anhydrous magnesium sulfate, filtered,
concentrated under a reduced pressure to obtain the
compound of formula (III), which was used in the
following step without further purification. 0.67 g
(1.36 mmol) of allyl (l ,5 6 8
)-2-diphenylrhosphoryloxy-6-(lhydroxyethyl)-
l-methylcarbapen-2-em-3-carboxylate of formula (II)
was dissolved in 50 ml of acetonitrile under a
nitrogen atmosphere. 0.28 ml (1.64 mmol) of
N,N-diisopropylethylamine was added thereto at 0 C ,
and to the resulting mixture 0.46 g (1.36 mmol) of the
compound of formula (III) obtained above dissolved in
10 ml of acetonitrile was added. The mixture was
stirred at the same temperature for 1.5 hours, and
treated with 50 ml of ethyl acetate and 100 ml of
saturated sodium chloride solution. The organic layer
was separated, dried over anhydrous magnesium sulfate,
filtered, concentrated under a reduce pressure, and
the resulting residue was subjected to column
chromatography toobtain the title compound (0.48 g,
65%) as a pale yellow foam. 1H NMR (300 MHz, CDCl3) d
1.28 (d, 3H, J=7.2 Hz), 1.36 (d, 3H, /=6.2 Hz), 1.89
(m, IH), 2.18 (m, IH), 2.74 (m, IH), 3.28 (m, IH),
3.40 (m, 2H), 3.73 (m, IH), 4.18 (m, IH), 4.25 (m,
2H), 4.58-4.89 (m, 7H), 5.24-5.48 (m, 6H), 5.96 (m,
3H), 6.56 (m, 3H). (Step 6) Preparation of (lR 5 6 ,8
,3'S,5'S)-2-{5'-[()-2-(3-carboxylic acid or sodium
carboxylate-5-isoxazolo)ethenyl]pyrrolidin-3 '-ylthio}
-6-(l -
hydroxyethyl)-l-methylcarbapen-2-em-3-carboxylic acid
(formula (I)) 100 mg (0.17 mmol) of allyl (lR 5 6
8R,3'5')-2-{5'-P>2-(3-
allyloxycarbonyl-5-isoxazolo)ethenyl]~1-allyloxycarbon
ylpyrrolidin-3 '-ylthio} -6-
(l-hydroxyethyl)-l-methylcarbapen-2-em-3-carboxylate
prepared in step (5) was dissolved in 2 ml of
dichloromethane under a nitrogen atmosphere. 6.0 mg
(0.0052 mmol) of tetrakis(triphenylphosphine)palladium
[0] was added thereto at 0 C, and 0.093 ml (0.35 mmol)
of tributyltin hydride was added dropwise thereto. The
solution was stirred at the same temperature for 1.5
hours to obtain the (E)-2- (3-carboxylic
acid-5-isoxazolo)ethenyl compound. To obtain the
()-2-(3 -sodium carboxylate-5-isoxazolo)ethenyl
compound, 0.042 g (0.26 mmol) of sodium
2-ethylhexanoate was added to the above reaction
solution, and stirred for 30 minutes. The mixture was
washed with water, and extracted with ethyl acetate.
The aqueous layer was freeze-dried, and the residue
was purified by Diaion HP-20 column chromatography (3%
aqueous 



tetrahydrofuran solution) to obtain the title compound
(41.7 mg, 52%) as a white solid. mp: 243-245 C IR
(KBr): 3390, 2968, 1748, 1614 cm 11 NMR (300 MHz3 D2O)
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 NMR (75 MHz,
D2O) 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,
53.0, 42.7, 40.5, 36.4, 20.0, 15.0. FABHRMS (m/z)
Calcd for C20H22N3O7SNa2 (M+Na)+: 494.0975, Found:
494.0974. Test Example 1: Antibacterial Activity Test
The in vitro antibacterial activities of the sodium
3-carboxylate compound of the present invention
prepared in the above Example were measured against
standard strains (Table 1), clinically isolated
aerobic Grampositive strains (Table 2), clinically
isolated aerobic Gram-negative strains (Table 3),
clinically isolated anaerobic Gram-positive strains
(Table 4) and clinically isolated anaerobic
Gram-negative strains (Table 5) using Grampositive
bacteria such as Streptococcus and Staphylococcus,
Gram-negative bacteria such as Escherichia,
Salmonella, Krebsiella and Enterobacter. Imipenem
(IPM), meropenem (MPM) and ertapenem (EPM) were used
as control groups. Specifically, the test compound was
serially double diluted and added to each bacteria
strain cultured in a diluted agar culture medium, and
incubated at 37 C for 18 to 20 hours to determine the
minimum inhibitory concentration (MIC) at which the
growth of each strain was inhibited. The results are
shown in Tables 1 to 5, and MIC50 and MIC9 represent
the concentrations at which the test strain's growth
was inhibited to the extents of 50% and 90%,
respectively.Table 1Table 2Table 3APPARATUS FOR
PREVENTING SOIL INFLOW IN INTERCEPTING SEWER Technical
Field The present invention relates to a soil inflow
prevention apparatus for use in an intercepting sewer,
and, more particularly, to a soil inflow prevention
apparatus for preventing soil from entering an
intercepting sewer provided 



at a drainage ditch when an excess of sewage, i.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
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 wallstructure having a predetermined
height. The barrier wall structure serves to prevent
soil contained in sewage from entering the
intercepting sewer and to filter other wastes . The
intercepting sewer is transversely arranged underneath
a longitudinal drainage ditch, and has an upper
opening that is formed at the bottom of the drainage
ditch to extend throughout the width of the drainage
ditch. The upper opening is sectionalized by use of a
plurality of longitudinal bars, and a plurality of
intercepting plates is arranged by a predetermined
distance. Thereby, a plurality of sewage inflow holes,
each being defined at opposite sides thereof by the
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 wall structure,
and enters the intercepting sewer. A s 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.To solve the above problems, there are
known various conventional soil inflow prevention
apparatuses for preventing soil from entering an
intercepting sewer when it rains . Hereinafter,
several examples of the conventional soil inflow
prevention apparatuses will be explained. Firstly,
there is known a soil inflow prevention apparatus
(hereinafter, referred to as "a conventional first
soil inflow prevention apparatus) as disclosed in
Registered Korean Utility Model Application No.
1999-18530. The conventional first soil inflow
prevention apparatus comprises: 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
intoa sewage treatment plant by way of the
intercepting sewer. However, if an inflow amount of
sewage excessively increases due to rainfall, the
frame plate is lowered to keep a horizontal state and
the sewage inlet is closed by the horizontal frame
plate. Thereby, the conventional first soil inflow
prevention apparatus having the above configuration
allows soil, contained in rainwater, to be directly
discharged 



to a river, without entering the intercepting sewer.
In the case of the conventional first soil inflow
prevention apparatus, the frame plate is designed to
be opened 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 is 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. A s 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 sewageinflow hole of an
intercepting sewer; and a frame plate located at a
front location of the support to be inclined about a
pivoting shaft. In the conventional second soil inflow
prevention apparatus having the above configuration,
under normal conditions, the frame plate is inclined
so that a rear portion thereof is lowered. Thereby,
sewage can be introduced into the intercepting sewer
by a constant flow rate, and can be guided into a
sewage treatment plant. However, if an inflow amount
of sewage excessively increases due to rainfall, a
front portion of the frame plate is downwardly pushed
until the frame plate is kept in a horizontal state. A
s 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 is 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 rotated to keep a substantially vertical
state, as indicated by a dash dot dotted line.After
the intercepting sewer is completely filled with the
sewage, an excess of sewage acts to push a raised
portion of the frame plate 30 as it flows over the
sewage inflow hole. As a result, the frame plate 30 is
kept in a horizontal state after the lapse of a
certain time from a time point when the amount of
sewage increases, thereby serving to close the sewage
inflow hole. A problem of this configuration is that
soil enters the intercepting sewer 10 along with
sewage in the beginning of an 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 anangular-rotation opening/closing
plate can be operated to open a sewage inflow hole of
an intercepting sewer merely by the weight of sewage.
It is a further object of the present invention to
provide a soil inflow prevention apparatus in which a 



rotating shaft is mounted at a position close to a
front end of an angular-rotation opening/closing
plate, rather than being mounted along a center axis
of the opening/closing plate, whereby a rear portion
of the angular-rotation opening/closing plate is
heavier than a front portion thereof to ensure smooth
inflow of sewage into 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 sewage 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,but also at
connecting portions between the rotating shaft and an
angular-rotation opening/closing plate, whereby the
angular-rotation opening/closing plate can be
delicately and sensitively operated in response to a
variation in the amount of sewage. In accordance with
an aspect of the present invention, the above and
other objects can be accomplished by the provision of
a soil inflow prevention apparatus for use in an
intercepting sewer that is provided at a discharge
side of a drainage ditch and has one or more sewage
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 DrawingsThe above and other objects, features
and other advantages of the present invention will be
more clearly understood from the following detailed
description taken in conjunction with the accompanying
drawings, in which: 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 taken along line AA of FIG. 2 ; FIG. 4
is a sectional view taken along line B-B of FIG. 3 ;
FIG. 5 is 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 inflowprevention apparatus
according to a second embodiment of the present
invention; FIG. 9 is a sectional view illustrating
alternative 



configurations of front and rear weighting devices
according to the present invention; FIG. 10 is a
sectional view illustrating a soil inflow prevention
apparatus according to a third embodiment of the
present invention; 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 illustrating the soil inflow
prevention apparatus according to the first embodiment
of the present invention. FIG. 3 is an enlarged
sectional viewtaken 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 or more sewage inflow holes 21.
More particularly, the soil inflow prevention
apparatus serves to prevent soil from entering the
sewage inflow holes 21 in rainy weather. The sewage
inflow holes 21 are defined at an open top of the
intercepting sewer 2 by a predetermined distance. To
define the sewage inflow holes 21, a plurality of
longitudinal bars is arranged by a predetermined
distance across the open top of the intercepting sewer
2 , and a plurality of intercepting plates 22 is
covered between the longitudinal bars while remaining
spaces that will define the sewage inflow holes 21.
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 theintercepting sewer
2 comprises: a rotating shaft 3 transversely extending
throughout the width of the sewage inflow hole 21; an
angular-rotation opening/closing plate 4 coupled to
the rotating shaft 3 to open and close the sewage
inflow hole 21 in accordance with the amount of
sewage; at least one opening stopper 5 provided at a
peripheral location of the sewage inflow hole 21 in
the rear of the rotating shaft 3 or at the rear wall
of the intercepting sewer 2 to control an opening
angle of the angular-rotation opening/closing plate 4
; and at least one balancing stopper b provided on the
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 theangular-rotation
opening/closing plate 4 . 



The balancing stopper 6 takes the form of 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 of the angular-rotation opening/closing
plate 4 . The rear weighting device 7 is suspended
from a lower surface of the rear portion of the
angular-rotation opening/closing plate 4 , to adjust a
closing force of the angular-rotation opening/closing
plate 4 in accordance with the amount of sewage. The
rear weighting device 7 is exchangeably mounted by
means of connection means, such as loops, to increase
or decrease a weight thereof as occasion demands .
Under normal conditions, the rear weighting 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 is
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 angularrotation opening/closing plate 4
, and bearings 312 provided in the bearing brackets
311, respectively. The rotating shaft 3 is penetrated
through and assembled to the bearings 312 in a
smoothly rotatable manner. Arranging the plurality of
bearings 32 and 312 not only at the opposite ends of
the rotating shaft 3 , but also at the connection
means 31 has the effect of allowing the
angularrotation opening/closing plate 4 to minutely
rotate in response to a variation in the amount of
sewage. This prevents malfunction 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. A s shown in FIG. 5 , under
normal conditions, the angular-rotationopening/closing
plate 4 , arranged in the sewage inflow hole 21, is
inclined as indicated by a solid line so that the rear
portion of the rotating opening/closing plate 4 is
downwardly lowered to keep a rear region of the sewage
inflow hole 21 in an opened state. Thereby, a constant
amount of sewage is continuously introduced into the
intercepting sewer 2 by passing through the sewage
inflow hole 21, so as to be discharged to a sewage
treatment plant. Conversely, in the beginning of
rainfall, a great amount of sewage, containing soil,
is abruptly converged and introduced into the open
rear region of the sewage inflow hole 21. In 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 angularrotation 



opening/closing plate 4 down. A s 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 thesewage 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 inflow
amount of sewage, the present invention eliminates a
risk of a reduction in the cross sectional area of the
intercepting sewer 2 due to an inflow of soil and
prevents soil from being transferred to a sewage
treatment plant. Referring again to FIG. 3 it should
be understood that the closing force of the
angular-rotation opening/closing plate 4 is adjustable
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 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, sothat the front end of the angular-rotation
opening/closing plate 4 is seated thereon. The
protrusion 62 is fixed to the periphery of the sewage
inflow hole 21 via fixing means such as bolts or via
welding. Through the use of the protrusion 62 that
protrudes rearward from the front end position of the
sewage inflow hole 



21, it is possible to prevent the front end of the
angularrotation opening/closing 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 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
angularrotation opening/closing plate 4 in a
horizontal state. Also, the recesses 631, formed at
the front end region of the rearprotrusion 63, serve
as guides to allow sewage to be smoothly introduced
into the intercepting sewer 2 . FIG. 8 illustrates a
soil inflow prevention apparatus according to a second
embodiment of the present invention. A s compared to
the first embodiment, in the present embodiment, at
least one front weighting device 8 is further
suspended from the lower surface of the front portion
of the angular-rotation opening/closing plate 4 to
adjust the closing force of the angular-rotation
opening/closing plate 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.That
is, as the spiral shaft 72 is rotated to adjust the
front and rear positions thereof, the lowering weight
of the rear weighting device 7 about the rotating
shaft 3 can be varied. Thereby, the closing force of
the angularrotation opening/closing plate 4 can be
easily adjusted in response to a variation in the
amount of sewage. Also, an alternative front weighting
device 8 according to the present invention includes:
a nut 81 that is fixed to the angular-rotation
opening/closing plate 4 and 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 is 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 isused to support the
angular-rotation opening/closing plate 4 . The soil
inflow prevention apparatus according to the 



third embodiment of the present invention is
characterized in that the rotating shaft 3 , which
supports the angularrotation opening/closing plate 4 ,
is fixed to a forwardly moved position from the center
axis of the angular-rotation opening/closing plate 4
by use of the connection means 31. When the fixing
position of the rotating shaft 3 is moved forward from
the center axis of the angular-rotation
opening/closing plate 4 , the rear portion of the
angularrotation 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 tocome into close contact with
the front end of the lower surface of the
angular-rotation opening/closing plate 4 in order to
prevent sewage from entering the intercepting sewer 2
when the angular-rotation opening/closing plate 4 is
rotated to close the sewage inflow hole 21; and three
rear water-seal plates 23 protrude forward from a rear
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 rear
water-seal plate 23 includes the extension plate 231
and the rubber layer 232 to come into close contact
with the rear end of the lower surface of the
angular-rotation opening/closing plate 4 in order to
prevent sewage from entering the intercepting sewer 2
when 



the angular-rotation opening/closing plate 4 is
rotated to close the sewage inflow hole 21. With this
configuration, the angular-rotation opening/closing
plate 4 can be closed to seal the intercepting 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 sewerin the beginning of
rainfall that experiences an increase in an inflow
amount of sewage. This has the effect of preventing a
reduction in a cross sectional area of the
intercepting sewer due to an inflow of soil, and also
of preventing soil from being transferred to a sewage
treatment plant. Secondly, the present invention
provides an angularrotation opening/closing plate that
can be simply operated to open and close a sewage
inflow 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.Also, under normal conditions, the rear
weighting devices act to lower the rear portion of the
angular-rotation opening/closing plate to open a rear
region of the sewage inflow hole, thereby ensuring
smooth inflow of sewage into the intercepting sewer.
Fifthly, according to the present invention, since the
angular-rotation opening/closing plate can delicately
operate in response to a variation in the amount of
sewage, it is possible to prevent malfunction due to
irrotational 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.CLAIMS : 1 . A
soil inflow prevention apparatus for use in an
intercepting sewer that is provided at a discharge
side of a drainage ditch and has one or more sewage
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. 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 .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 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 ofsewage 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 from a rear
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 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 1to 8 , further comprising:
at least one rear weighting device provided at the
lower surface of the rear portion of the
angular-rotation opening/closing plate. 10. The
apparatus as set forth in claim 9 , wherein the rear
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 and adapted to
vary a lowering weight of the rear weighting device
about a rotating shaft via an adjustment in front and
rear positions thereof. 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 holeto vary a
lowering weight of the front weighting device about
the rotating shaft via an adjustment in front and rear



positions thereof. 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. 


