1 .DESCRI PTI ON WATER- | NTAKE APPARATUS AND DRAI NAGE APPARATUS Techni cal
Field 5 The present invention relates to a water-intake apparatus and a

dr ai nage apparatus, and nore particularly to a water-intake apparatus which
i§ suitable for taking in water froma river or the like in which water

| evel is largely fluctuated and sand or t | i ke tends to be accunul at ed,
and a drai nage apparatus 10 which is suitable for draining water froma
river or the like in which water level is largely fluctuated and sand or
the like tends to be accunul ated. Bachkmscrad®irpow 15 Conventional |y, when

water is taken in froma river _or the like [n whic er level is largely
fluctuated and a | ar JEATEROINTARE %%Eﬁ$éﬁﬁss%%% Q@ﬁiﬁ#ﬁﬁi%P%%%%ﬁﬂ%, in many
cases, a civil engineering structure (structures) is constructed and a

wat er -i nt ake apparatus such as a vertical punp is installed on 20 the civil
engi neering structure. Further, in ofeehnicabrietd a water-intake

apparatus or a drai e _apparat.us_s as U tr nd the like, a
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li ke, and sandnera HRe inkigeeahsapsevented ioanpent eeibgri heorateitadmtiake ke
apparatus or 25 the drainage apparatus by the civil engineering structure.
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apparatus whi ch contact water, thereby preventing~t conponent s el ng
worn due to entreithegldafke3@endnsdtorbe hectizkel atfent erd avtbrainsigd eppreetafs a
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tends to be accumulated.

Background Art
15 Conventionally, when water is taken in from a river or
the like in which water level is largely fluctuated and a large
amount of sediment such as sand is present, in many cases, a
civil engineering structure (structures) is constructed and a
water~intake apparatus such as a vertical pump is installed on
20 the c¢ivil engineering structure. Further, in order to protect
a water—-intake apparatus or a drainage apparatus such as a pump
from sand or the like, a water passage is provided from a
water-intake position of a river or the like, and sand or the
like is prevented from entering the water-intake apparatus or
25 the drainage apparatus by the civil engineering structure.
Alternatively, a material having a high hardness and a high
abrasion resistance 1s used feor components of a water-intake
apparatus or a drainage apparatus which contact water, therxeby
preventing the components from being worn due to entering of
30 sand or the like. Further, when maintenance of a water-intake
apparatus such as a pump 1s performed, a crane installed on the
civil engineering structure or a large-sized movable crane is

" used to hoist the water-intake apparatus such as a pump or other



2 equipnment and transfer such water-intake apparatus onto a certain place
wher e mai ntenance of the water-intake apparatus is perforned. However, in a
case where a civil engineering structure 5 (structures) is constructed in
advance and a water-intake apparatus such as a vertical punp is installed,
or in a case where a water passage is provided froma water-intake position
of a river and sand or the Ilke is prevented fromentering a water-intake
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by a large quantity of sand which has entered the punp, and a rotating
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drawbacks. |t fiox tradnefdiecan odbjpesiztel -tine apeeapphronvent i@nis necessary
toprovidealarge-scalecivilengineeringstructure (structures)
and a large capacitymobile crane, and hence a large construction
15 cost and a construction site are required. Further, in order
to remove the accumulated sand, a large restoration cost is
required.
Further, it is necessary not only to use egquipment such
as a crane for maintenance work but also to perform difficult
20 work including hoisting of the water-intake apparatus such as
a pump and reinstallation of the water-intake apparatus after
its maintenance. Furtﬁer, erosion is generated by a large
quantity of sand which has entered the pump, and a rotating member
such as a pump impeller is damaged. Furthermore, in a case where
25 amaterial having a high hardness and a high abrasion resistance
is used for components of a water-intake apparatus which contact
water, water-intake equipment such as a pump becomes expensive,

and hence the overall water—-intake apparatus becomes expensive.

30 Disclosure of Invention
The present invention has been made in view of the above
drawbacks. It is therefore an object of the present invention

to provide an inexpensive water-intake apparatus and an



to ‘provi de an i nexpensive water-intake apparatus and an 3 inexpensive

dr ai nage apparatus which can be easily installed wthout requiring

| ar ge-scal e engi neering work, can be protected from sediments such as sand,
and can be maintained in a good operational condition with easy

mai ntenance. 5 In order to achieve the abové object, according to the
present invention, there is provided a water-intake apparatus conprising:
an equi pnent installation tube having a | ower e_ndté which is submerged in
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punp; a delivery pipe connected to a discharge port of the subnersible
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predetermined location; and a floating apparatus for supporting
a suction port of the suction pipe in the water.

15 According to the present invention, there is provided a
drainage apparatus comprising: an equipment installation tube
having a lower end which is submerged in water; a submersible
motor pump provided in the equipment installation tube; a suction
pipe connected to a suction port of the submersible motor pump;

20 adelivery pipe connected to a discharge port of the submersible
motor pump and extending through the equipment installation tube
to a predetermined location; and a floating apparatus for
supporting a suction port of the suction pipe in the water.

According to a preferred aspect of the present invention,

25 theequipment installationtube isprovidedonaninclinedsurface.
The inclined surface may be an inclined surface of a bank of
a river, and an inclined surface of a lake, a swamp or the like.

According to a preferred aspect of the present invention,
the equipment installaticn tube has an upper end positioned above

30 a water surface.

According to the present invention, since the submersible
motor pump is installed in the equipment installation tube, and

water is taken in throucgh the suction pipe whose suction port



According to the present invention, since the subnersible notor punp is
installed in the equipnent installation tube, and water is taken in through
t he suction pipe whose suction port 4 is supported in the water by the

fl oatati on apparatus, sand does not enter the liquid contacting portion
(conponents which contact water) of the puhp section or the like of the
subnersi ble notor punp. Thus, erosion is not generated at the liquid
contacting 5 RAriuQhofled e ¥ALSL i d¥ B CRPRAIANLT 10 bOEa L 28208 dc does
appar at us, i'ng ne er su as a punp inpeller 1s not dama
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hardly enter thewater-intake apparatus or the drainage apparatus,

15 it is not necessary to use an expensive material having a high
abrasionresistance forthe liquidcontactingportion (components
which centactwater) of thewater-intake apparatusor thedrainage
apparatus. Thus, anordinarywater-intake apparatusor drainage
apparatus which is inexpensive can be used. '

20 According to a preferred aspect of the present invention,
the water-intake apparatus or the drainage apparatus further
compriges a traction mechanism for moving the submersible motor
pump up and down along an inclined surface of the equipment
installation tube.

25 According to the present invention, since the submersible
motor pump can be moved up and down along the inclined surface
in the equipment installation fube by the traction mechanism,
the submersible motor pump can be easily moved to the maintenance
location on the ground when maintenance of the submersible motor

30 pump is performed, and hence maintenance work is extremely
facilitated. Therefore, large-sized equipment such as a crane
is not required for maintenance work, and it is not necessary

to construct the c¢ivil engineering structure (structures) and



| ocation on the ground when mai ntenance of the submersible notor 30 punp is
performed, and hence mai ntenance work is extrenely facilitated. Therefore,
| ar ge- si zed equi pment such as a crane is not required for maintenance work,
and it is not necessary to construct the civil engineering structure
(structures) and 5 to secure a large site §or the civil engineering
structure. According to a preferred aspect of the present invention, a

di scharge port of the suction pipe is fixed to the lower end of the

equi prent i nstt@ 1SRG tuld&r %nd et Orh&heulsiarisl Hng imafstisys pinpratsireved
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installation tybe. 20 According to the present invention, becausethe
subnersible &5t punp has wheels so that the center of the suction port
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pump is automatically coupled to thedischarge port of the suction
pipe. Therefore, installationworkof the submersiblemotor pump
15 1is extremely facilitated.

According to a preferred aspect of the present invention,
the submersible motor pump has wheels so that the center of the
suction port of the submersible motor pump is aligned with the
center of the equipment installation tube.

z20 According tothepresent invention, because the submersible
motor pump has wheels so that the center of the suction port
of the submersible motor pump is aligned with the center of the
equipment installation tube, the submersible motor pump is moved
downwardly along the inner wall surface of the equipment

25 installation tube so that the center of the suction port of the
submersiblemotor pump is aligned with the center of the equipment
installation tuke at all times. Therefore, the position of the
center of the suctionport of the submersiblemotor punp is always
constant, and hence the center of the suction port of the

30 submersible motor pump is aligned with the center of the suction
pipe, and the suction port of the submersible motor pump is
connected to the discharge port of the suction pipe.

According to a preferred aspect of the present invention,



installation tube at all tines. Therefore, the position of the center of
the suction port of the subnersible notor punp is always constant, and
hence the center of the suction port of the 30 submersible notor punp is
aligned with the center of the suction pipe, and the suction port of the
subnersible nmotor punp is connected to thé discharge port of the suction
pi pe. According to a preferred aspect of the present invention, 6 the

suction port of the. suction pi i .i.n the water_near he ter
surf ace. Accogla? n%??%l?lﬁé’%lfgscg]ﬁtthlsen\%g%{a%ﬁ,p%@%ahgeog%% snugttqeoﬁ%‘%ﬁirpgeﬁg
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gravity than rs Oghr@é gidi AV t el a
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suction pdrt hactignipipedes cpem or thwe Waitke oramchedestea snacecapvant of
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of a water-intake apparatus according to an enbodi nent of the present
i nvention; Fl&5. 2 m%ﬁh%@%@%lm%v%r%w fgad Wakest )p&t 1clasdesqai preRe

20 installatigp fubesknsbig Wat efei ot pke appayatus 46¢ehdiB0thRent BE from
and FIG 2A 1s a

enbodi nent of the present 1nvention, cross-sectional view
of the edul pnehe sustibhapéph habdlanthdEuGes 2BNnd o dhesdikecbironakbluidew

taken along line I1-11 of Fl 2A. FI 3,15 a schematic, yview shqw a
traction mech@nisi® #EOFR% RE @R &Sk%l%%b%$§§n§8cBPﬁiWQ% to[‘lrgsand
enbodi nent of or the like which enters the pump section of the submersible

motor pump is minimized.

15 Brief Description of Drawings

FIG. 1 is a schematic view of an overall arrangement of
awater—-intake apparatusaccording to anembodiment of thepresent
invention;

FIGS. 2Aand 2B areviews showing a lower part of an equipment

20 installation tube in the water-intake apparatus according to
the embodiment of the present invention, and FIG. 2A is a
cross—-sectional view of the equipment installation tube and FIG.
2B is a cross—-sectional view taken along line II-II of FIG. 2A;

FIG. 3 is a schematic view showing a traction mechanism

25 of the water-intake apparatus according to the embodiment of
the present invention;

FIG. 4 is a schematic view showing the state in which a
submersible motor pump of the water-intake apparatus according
to the present invention is transferred to the maintenance place;

30 and

FIG. 5 is a perspective view of a guide rail of the

water-intake apparatus according to the present invention.



the present invention;, FIG 4 is a schematic view show ng the state in which
a subnersible notor punp of the water-intake apparatus according to the
present invention is transferred to the naintenance place; 30 and FIG 5 is
a perspective view of a guide rail of the water-intake apparatus according
to the present invention. 7 Best Mde for Garrying Qut the Invention A

wat er -i nt ake apparatus according to an enbodi nent of the present invention
will be described belowwith reference 5 to the drawings. FIG 1 is a
schematic view showi ng an overall arrangenent of a water-intake apparatus

according to an enbodi n@éﬁ_t%o&@efﬁfeégﬂf¥iﬂé'%foﬂnepﬁn§gﬁwoﬁn FIG 1, a

tube 13 for installing equipnment (hereinarter referred to as equi pnent
installation tube 13) whiteh-inteks apperatustaetondingetti ke esbpdomededobn

an inclined surface 12 of a bank.11 of river 10., The equi pment
“nstallation tdbe PASSPRE LRSI QA YL hh PR SCT BT RS BhER (ERTFRETRE
water andsan tPpete encGuwaxigandi poct o1 tihe at 9phehat he hiadk shbwdimd e ¥iekaitY.

A suction pipe 14 having a flexibility is fixed to the |ower 15 end of the
equi pment i nstafFaRgeReRbbeo32 anatarshBtpbR pPRaraEet | rc g i kg aan

suction port therein of.the Eﬂggéggsg#geingén£§oﬁypported in a subnerged
a

state near a water surface 1 oat at1on apparatus 15. A subnersible
not or punp 30 i s prodsdeidowm imeFIGwet, partub@019f foheimguapieny equipment

installation tybe 13 d a suction port section , 31 ving a,suctj.on port
Uher i n-of ¢ he SEBREEaF BFE SaPar SaUD S RO et SHt TOLFS “UeL] S B pe
14. A delijeryipieiadd steednpeciiad 1tiea 1 di SEHR §8d R anseetilone32sarhhg a
di scharge port therein of the subnersible notor punp 30, and the delivery

pi pe 25 33 ext bAdsL ehpatghlt L @quiFrent O nsthe lesfiipienibénssaddatipa tube
13 is cylindrical, and has a lower end submerged in the water
and anupper endextending to the topof thebankll or itsvicinity.
A suction pipe 14 having a flexibility is fixed to the lower
15 end of the equipment installation tube 13, and a suction port
section 14b having a suction port therein of the suction pipe
14 is supported in a submerged state near a water surface 16
by a floatation apparatus 15.

A submersible motor pump 30 is provided in the lower part
20 of the equipment installation tube 13, and a suction port section
31 having a suction port therein of the submersible motor pump
30 is connected to the suction pipe 14. A delivery pipe 33 is
connected to a discharge port section 32 having a discharge port
therein of the submersible motor pump 30, and the delivery pipe
25 33 extends through the equipment installation tube 13 and the
top portion of the bank 11 to a predetermined location where
water supply 1s required. The submersible motor pump 30 has
wheels 34 so that the submersible motor pump 30 can move up and
down in the equipment installation tube 13 along the inclined
30 surface of the equipment installiatien tube 13 by a traction

mechanism (described later on). ,
FIGS. 2A and 2B are views showing the lower part of the

equipment installation tube, and FIG. 22 is a cross-sectional



top portion of the bank 11 to a predeterm ned | ocation where water supply
is required. The subnersible nmotor punp 30 has wheels 34 so that the
subnersi bl e notor punp 30 can nove up and down in the equi pnent

installation tube 13 along the inclined 30 surface of the equi pnent
installation tube 13 by a traction mnmechan®sm (described later on). FIGS. 2A
and 2B are views showing the lower part of the equipnent installation tube,
and FIG 2A is a cross-secti ' i 0 r rt_.of the

equi pment i nstall %?1 P%?\Ln%uﬁltééogoﬁ‘lée llgglzpé\i‘ltg\gfisgﬁgI TFos -%llélg\tqﬁlosnaa}an\ﬁ %WI? 2.1&,316
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14 has a discharge port section having a discharge port therein 5 which is

fixed througtfa ¥ilangé 14851 80¢1He HovetCendofatfhe’ Bt FeiCtiais tfiReat] n
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surface 13a of the lower end of the equipnent Tinstallation fube 13.
subner si bbe mitiorh pufipx8a thgomghedf Henaaddd to tle shower ertlo Hyhe kenspme tB

while it is in tractian b he, tract | chani.sm_, (described | ater .on).,.. and
the suction JOICBARTGR FE081 11 ho TS PR EABESF DEvban (T pm
into contact W pRove@bash tingracki fged 1 3bluOugs lavkb-aigeo Bthe@fquiifient
suction port section 31, and hence the suction port section 31 of the

subner si bl e PO MR HRD TS 3 Fonnected to the suction pipe 14. Wile the
subnersi bl e MOt Or Pl }&1b e QRAIGH bl 301 SSHAVES SQSBB O 2 0 WA
is strongly pressed agalnst the [ower enhd of the equipnment Ins a? ation
tube 13 doe thy ahpressowm@ Wbite pr dduiedibycaiqguipi hhe tact oo areghampisuy

wat er through, t he deliver i pe.33.__Therefore, .20 the fl ange 31a, of
stct on port GEATOPos TREB Bk A G GRS GG AR cHo o 49K o
packi ng 17 t guBMdHsAIbLe ho B GulnbBl DesToubthe equb prRrkcitnsitl thkbican dtike 13

is cylindrical, and . .
packing 17 through a flange 31a of the suction port section 31,

and hence the suction port section 31 of the submersible motor

15 pump30isconnectedtothesuctionpipeld4. While the submersible

motor pump 30 is in operation, the submersible motor pump 30

is strongly pressed against the lower end of the eguipment

installation tube 13 due to a pressing force produced by a pumping

action forpumpingwater throughthedeliverypipe33. Therefore,

20 the flange 31la of the suction port section 31 is brought into

intimate contact with the elastic packing 17 to maintain
ligquid~tightness.

The equipment installation tube 13 is cylindrical, and

the submersible motor pump 30 is moved downwardly by the wheels

25 34 along the inner wall surface of the equipment installation

tube 13 in sucha si':ate that the center of the suction port section

31 is aligned with the center of the equipment installation tube

13 at all times. Therefore, the position of the center of the

suctionport section3lhavingthe suctionportisalwaysconstant,

30 and hence the center of the suction port section 31 is aligned

with the center of the suction pipe 14 attached to the equipment

installationtube 13, Thecenterofthesuctionpipeldisaligned

with the center of the equipment installation tube 13. Further,



t he subnersible notor punp 30 is noved downwardly by the wheels 25 34 al ong
the inner wall surface of the equipnent installation tube 13 in such a state
that the center of the suction port section 31 is aligned with the center
of the equi pnent installation tube 13 at all tines. Therefore, the position
of the center of the suctionport section 31 having the suctionport is

al ways constant, 30 and hence the center of the suction port section 31 is
aligned with the center of the suction pipe 14 attached to the equi pnent

i nstal | ati on BupEifs TPRESCENDY a6 at REi8Gctrddpitpe Baiiddng) ithsewhomileh 3dhe

center of the I j.nstal i 1ﬂgﬁ t : i uch
as a guide raioﬁqﬁfgg%ﬁcﬁr%%héeﬂ%ggli 43@\%;;{%% su vrr:liecr?esc;t EFE&%F@S’@%&%O
may be provi dedsitaltibsiequityrentl3.installation tube 13. FIG 3 is a
schematic vi ew show the, tractjon chani s 5.for_pmoving the subnersible
not or punp 30 up a%?gowg o ﬁnﬁcbﬁ@agﬁﬁc‘ﬁ%%}‘?ﬁiﬂpgﬁh?iqﬁ%ftjv% e &)
of the equspnedt mbshal LAk oAchebeidBe e 38 6pPEndAidvin et et he

subnersi bl e nmotor punp 30, and the rope 35 extends via a guide pulley 36
provi ded on t B8cddpepor L6 a6k t HanB&AKk alt owetaiacad ihcHihgy, camdrmgat

ot her end of t I i i xedsto e 7 eref ore . p 5
is wound or u%&%&ﬁgﬁggﬁgﬁéqﬂﬁﬁ%hﬂ%7.Cﬁ%%é%%?ﬁ%%]%y?oggeﬁgugéeF%%EﬁeE%D?g%
punp 30 is novethnemrwdidley moly rwpnopndP t lend dpe 35pwi BA ¢heemiinchi 874 caridie s

nmoved downwar dl b nw ndi, t he e, 35 with, the winch . 37. As shown in
e g o e htd et B Rl B FEBL S ebT s ol (T 1A e rar B
not or  punpp 30 yiis i SPOSLA adiacrMert Ondibf @Rkl apse I8h O ikbBe edWHNRALch
installation tube 13 so that the subnersible notor punp 30 is guided when

t he submersi bl3g -noTherefarp  3bhemres3Phks sguinsheatunwring bat £ba Wineh £ -or
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by winding the rope 35 with the winch 37, and is moved downwardly
by unwinding the rope 35 with the winch 37.

15 As shown in FI1G. 3, the guide rail 38 for guiding the wheels
34 of the submersible motor pump 30 is disposed adjacent to an
entrance 13b of the equipment installaticn tube 13 so that the
submersible motor pump 30 is guided when the submersible motor
pump 30 enters the equipment installation tube 13 or goes out

20 of the equipment installation tube 13. The guide rail 38 extends
to the location near the guide pulley 36, As shown in FIG. 5,
the guide rail 38 comprises a base plate 38a and two gquide plates
38b which are provided perpendicularly on the base plate 38a
and extend in parallel to each other at a predetermined interval

25 {(interval which can accommodate a pair of parallel wheels 34
of the submersible motor pump 30). The wheels 34 of the
submersible motor pump 30 are positioned between the two guide
plates 38b, and thus the submersible motor pump 30 is guided
when the submersible motor pump 30 enters the equipment

30 installation tube 13 or goes out of the equipment installation
tube 13. Although the guide plate 38b of the guide rail 38 has
an L-shaped cross section, the guide plate 38b may comprise a

pipe having a cylindrical cross section or an elongate member



the guide rail 38 conprises a base plate 38a and two guide plates 38b which
are provi ded perpendicularly on the base plate 38a and extend in parall el
to each other at a predetermned interval 25 (interval which can acconmodate
a pair of parallel wheels 34 of the submersible notor punp 30) . The wheel s
34 of the subnersible notor punp 30 are pdsitioned between the two guide

pl ates 38b, and thus the subnersible notor punp 30 is guided when the

subnersi bl e tar _punp .30 enters the equipnent 30 installation tube 13 or
goes out of gﬁﬁgéﬁﬁﬁgﬁﬁﬁ?H%ﬁ&%ﬁ|é19%ﬁf§§ﬂﬁgqis. Al t hough the guide plate
38b of the guide raiben3Gudtast erdnde shapetec saubmeveacitlan, mé fier gpitle plcaties 38b
may conprise a i pe having a cylindri C%Itr,cross section or an el qongate

|

member 10 h&A &G dAGU VBT os’s 1$e Wﬁ.n'y\ﬁé‘ﬁi ﬁ&i?ﬂ%ﬁ?@l&l@cﬁ@tor
subrmer si bl e ms@y%ﬁggﬁpQﬁaﬁevgﬁscimtm%ewmgae "§%H§E 11 afded 48

subnersi bl e punp is pulledup along the incline rface (1 nner
wal | surféace)ofstbk eteipgenpniemitahbitldmttivhe Ldbe AS. shwvshowRIGn #) Ghet,

the guide rail, 38 havi t he above.structur ho i n.Fl 5.1,s di spose
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gui ded by thejtgghdensdhted8nckhel sednersidiedoret, 0bs PHED: 3 Bs 1% BOHAFded
to the mai ntenance place. 10 After_ nai ntenance. of the subnersible notor punp

30 is conpl B thdssauieesi brethst sRiganrBb 3% thhm sTmess Byle mRGNdi ng
the rope 35 ‘g&t&% e W ﬂféﬁé&‘ecdo&?éin%lﬂ%anéé‘gcfﬂﬁé?me 13b of the
a

equi pnent in ation tube 13, and then the subnersible notor punp 30 is
i ntroducgd into théfemu preittdRnosteal | e opubmeesiBlehmotigh phswe®d ae
13b by the g il, 38. Theéeafte t he

130 by Lhe, 0o o, SBhe THRLRRELEL o IRHLO0S.IR, | 5" HEC U umiung, . he
port section ity tHe Soied 138 g Hthendintof3 1 ke siteersddd ion MdoF
pump 30 1's au{;[ﬁ)en'ggg:gglnlcé fé)g%qfc}:ﬁg é[(?uj:[pr}neendti Eﬁg?;?‘ia@%% tube 13, and then
the submersible motor pump 30 is introduced into the equipment
15 installation tube 13 through the entrance 13b by the guide rail
38. Thereafter, the rope 35 is further unwound by the winch 37
to move the submersible motor pump 30 downwardly, and the suction
port section 31 having the suctionport therein of the submersible
motor pump 30 is automatically connected to the discharge port
20 section having the discharge port therein of the suction pipe
14 .at the lower end of the equipment installation tube 13.
Because the submersible motor pump 30 is installed in the
equipment installation tube 13 provided on the inclined surface
of the bank 11, the submersible motor pump 30 can be completely
25 protected from sand of the river 10. Specifically, the discharge
port section having the discharge port therein of the suction
pipe 14 is attached to the lower end of the equipment installation
tube 13, and the suction port section 14b having the suction
port therein of the suction pipe 14 is supported in a submerged
30 state near the water surface 16 by the floatation apparatus 15.
Because sand is not included in the water near the water surface

16, sand of the river hardly enters the equipment installation

tube 13. Therefore, sand or the like can hardly enter the pump



20 -section having the discharge port therein of the suction pipe 14 at the
| oner end of the equipnent installation tube 13. Because the subnersible
notor punp 30 is installed in the equipnment installation tube 13 provided on
the inclined surface of the bank 11, the subnersible notor punp 30 can be
conpletely 25 protected fromsand of the rhver 10. Specifically, the

di scharge port section having the discharge port therein of the suction

pipe 14 is attached to the | ower end of the equipnent installation tube 13,
and t he sucti ercpérn @édlheoﬁubm@rﬁa@nl@gmph@rmp G, podthehee eim cofdithey

suction pipe éﬁgbggﬁggggr&gg ok Rgmgugggégeg SQ t&égear tEgaggy%ﬁ_surface

16 by the flo apparatu alse Sant s not i nc

wat er near thaightabragibaceesi6tanardcah bheempieredardly enters the
equi pnrent installation tube 13. Therefore, sand or the |ike can_hardly
enter the punp 11 SEEERBH oFIRAR SR 551 & Mot raRRAKR BoS QﬁﬂdhﬁéW@énéﬁ

ordi nary  SUDEBLSLOLA aptiofe RUAP phl:ah sdaes Al ke L anE SRl Al A NG, e

hi gh abrasi on resSistance can be enpl oye Further, since t wat er-i nta
appar at us canlbelaaedlyurﬁacenpésédeobanheléqatphhﬁtwahstahh&ak@nlbubélbﬁ

provi ded on th nclined s e of . the bank r-intake
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for floati ng tiserSHCGtlict iPQf theestdolod Horaf skheistctdwpthe sudtidn Phge
wat er, the traction nmechani smhaving the winch 37, 10 the pulley 36 and the
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ivil t t t
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not or punp 30 can be e ed up on The groun

traction mec hmmmﬁaﬂ’ t/mennaarntéraaha:ege+sthbe suibrigr sl meening spumet@ei s
per f or nmed, na enance rk is extrenely facilitated and | arge-si zed

equi pnent such 5 §t8F “I's not required for the maintenance

Further, since the submersible motor pump 30 can be easily
pulled up on the ground by the winch 37 of the traction mechanism

15 when maintenance of the submersible motor pump 30 is performed,
maintenance work is extremely facilitated and large-sized
equipment such as a crane is not regquired for the maintenance
work. Thus, it is not necessary to secure a large site for
installing the water-intake apparatus.

20 Although a facility constituting the water-intake
apparatus which is installed on the inclined surface of the bank
of the river has been described in the above embodiment, the
installation place of the water-intake apparatus is not limited
to the river. For example, a facility constituting the

25 water-intake apparatus may ke installed on an inclined surface
of a bank, a shore, or the like of a channel, a lake, a swanmp,
or the like. Further, although the embodiment in which the
present invention is applied to the water-intake apparatus has
been described, the present invention is applicable to a drainage

30 apparatus for draining water from a river, a lake, a swamp, or
the like.

According to the present invention, the following

advantages can be offered:



work. Thus, it is not necessary to secure a large site for installing the
wat er -i nt ake apparatus. 20 Although a facility constituting the water-intake
apparatus which is installed on the inclined surface of the bank of the
river has been described in the above enbodinent, the installation place of
the water-intake apparatus is not limtedl2o the river. For exanple, a
facility constltutlng the 25 water-intake apparatus may be installed on an

nofned surface @bk 8 Shote o e bike ot a.cheonel somlakena

swanp, or the Ilke whi'ch
i nvention is mppbi @ﬁimipons rnenszmmed nmak]eeaq:rpat;ahmt hmtaﬂﬂﬁrtldﬁﬁtﬁbbedancﬁ he
present invention is a Ilcabl to a,dr magle 30 a garat us for draining

wat er from a ¥3%eF, 1% PRI Fhe; RECE RE, PAREOVRPAS ?BCF%%in%gEnt

i nvention, theg sceiplp%waéga lacb&@ka%% 1 r&h@ef%gaaa%n%pa%&@w' ggnﬁodéé@
present invention, “since the submersible nmotor punp is instal I'ed ITn th

equi prrent Si nstat eateortabbgu b ¢ onfaCEA niod q aiidean ﬁomnmaghswremmbncpl pe
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sand does 5 n‘% acti ng por co

contact wat egsl)m@f thfjueroseeoh 08 ot tdundrideedlatt hﬁesub@ialcﬂbxeta@tgm
punp. Thus, erosion is not generated ,at the liquid contacting portion of
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the submersible motor pump can be kept in a safe and stable
condition.

Further, since the water-intake apparatus or the drainage
15 apparatus such as a submersible motor pump can be mainly composed
of the equipment installation tube installed on the inclined
surface, the suction pipe, and the floatation apparatus for
supporting the suction port of the suction pipe in the water,
it 18 not necessary to construct a large-scale civil engineering
20 structure (structures). Therefore, the water-intake apparatus
or the drainage apparatus becomes inexpensive and can be easily
installed.
Further, since sand or the like can hardly enter the
water—-intake apparatus or the drainage apparatus, it is not
25 necessary to use an expensive material having a high abrasion
resistance for the liquid contacting portion (components which
contact water) of the water-intake apparatus or the drainage
apparatus. Thus, anordinarywater-intake apparatusor drainage
apparatus such as a submersible motor pump which is inexpensive
30 can be used.
According to the present invention, since the submersible
motor pump can be moved up and down alceng the inclined surface

in the eguipment installation tube by the traction mechanism,



of the equipnent installation tube installed on the inclined surface, the
suction pipe, and the floatation apparatus for supporting the suction port
of the suction pipe in the water, it is not necessary to construct a

| arge-scal e civil engineering 20 structure (structures) . Therefore, the

wat er -i nt ake apparatus or the drai nage appgratus becones i nexpensive and
can be easily installed. Further, since sand or the |like can hardly enter
the water-intake apparatus or the drai nage apparatus, it is not 25
necessary to tbe SiPhsxpehal ¢ aOFRE PR Cﬁé&?%@aélﬁh’gww 498i 9re pedindeanseef or
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facilitated. aPtlcu mai ntenanc
is extremely facilitated. Particularly, after maintenance of

the submersible motor pump is performed, reinstallation work
15 of the submersible motor pump can be easily performed.
Accordingtothepresent invention, because the submersible
motor pump has wheels so that the center of the suction port
of the submersible motor pump is aligned with the center of the
equipment installation tube, the submersible motor pump is moved
20 downwardly along the inner wall surface of the equipment
installation tube so that the center of the suction port of the
submersible motor punp is aligned with the center of the equipment
installation tube at all times. Therefore, the position of the
center of the suction port of the submersible motor pump is always
25 constant, and hence the center of the suction port of the
submersible motor pump is aligned with the center of the suction
pipe, and the suction port of the submersible motor pump is
connected to the discharge port of the suction pipe.
According to the present invention, because the suction
30 pipe is supported in such a manner that the suction port of the
suction pipe is open in the water near the water surface, and
water near the water surface hardly includes sand or the like

{solid substance having a larger specific Qravity than water



the subnersible nmotor punp is performed, reinstallation work 15 of the
subnersi bl e notor punp can be easily perforned. According to the present

i nvention, because the submersible notor punp has wheels so that the center
of the suction port of the submersible notor punp is aligned with the
center of the equipnment installation tubé4 the subnersible motor punp is
moved 20 downwardly al ong the inner wall surface of the equi prrent
installation tube so &hat t he. ente£ 93 th suctl,'(:) ocgl'g of h‘f subnersi bl e
motor punp i £%alf GHEG Gt ﬁp?ﬁé TentBRV oYt RE RGN prehtOT i HETHIFRS i tadfse at
all tinmes. ThefRher &f ts%dp@&i trhen 1afkd, heheC eater ohitdhe iSucidim Bef tri@f t he
subnersible notor punp is always 25 constant, and hence the center of the
suction port e eREL1OBHRETSI BREIASt SRCHUARS | S2RF | g deh e kike i dartladass
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15 CLAIMS 1. A water-intake apparatus or a drai nage apparatus conprising:
5 an equi pnent installation tube having a |lower end which is subnerged in
wat er, said equi pnent installation tube being provided on an inclined
surface; a subnersible notor punp provided in said equipnent installation
tube; 10 a flexible suction pipe having a sutfion port and a di scharge

port, said discharge port being connected to said equipnent installation
tube; a delivery pipe connected to a di shphagggport of said subnersible

not or punp and extendi ng through said equipnment 15 installation tube to a
predeterm ned | ocation; and a floating apparatus for supporting a suction
port of said suction pipe in the water; wherein when said subnersible notor

punp i s noved down alDNg AN NeH ARG IeUrdpaee adlisSaird LM MRYe idpdalakaki on
tube, 20 a suction port of said subnersible nmotor punp is automatically
connected to sai 8°8PEehEtfe port of said suction pipe. 2. A water-intake

apparatus or @ drainagg, %8#&%#@%% i rlgaiu Qnl ‘Bug{egﬁe{%t]z: Luibogr mgiigh”@

25 a traction nechani sm Vi ng sai nmer si not o punp up an own
al ong said inclinedsshmézgrsl éfh water eqaighequipherst alnsarildatiabetul3 bAing

wat er - i nt ake apparatu% r a drain e gpgar tus, 30 according to claim1,
wherein sai d subREPYTHE %%fﬂ}lﬁﬁﬁ% f9s"“theeT’s so that said subnersible

nmotor punp is novabl e @l euEnspsibld nebtaedparpf peevolfiegaiid eguidprefilipment
installation tube and_the, center of said suction port of said submersible
notor punp is 16installation tube;

10 aflexible suctionpipehavingasuctionportandadischarge
port, said discharge port being connected to said equipment
installation tube;

a delivery pipe connected to a discharge port of said
submersible motor pump and extending through said equipment

15 installation tube to a predetermined location; and

a floating apparatus for supporting a suction port of said
suction pipe in the water;

wherein when said submersible motor pump is moved down
along an inclined surface of said equipment installation tube,

20 a suction port of said submersible motor pump is automatically

connected to said discharge port of said suction pipe.

2. A water-intake apparatus or a drainade apparatus
according to c¢laim 1, further comprising:

25 a traction mechanism for moving said submersible motor

pump up and down along sald inclined surface of said equipment

installation tube.

3, A water-intake apparatus or a drainage apparatus

30 according to claim 1, wherein said submersible motor pump has
wheels so that said submersible motor pump is movable along said
inclined surface of said equipment installation tube and the

center of said suction port of said submersible motor pump is



aligned with the center of said equipnent installation tube. 4. A

wat er -i nt ake apparatus or a drai nage apparatus according to claim 3,
further conprising: 5 a guide rail for guiding said wheels of said
subnersi ble notor punp di sposed adjacent to an entrance of said equi pnent
installation tube so that said subnersible tor punp is guided when said
subnersi ble notor punp enters said equipneﬂ installation tube or goes out
of said equipnent installation 10 tube. 5. A water-intake apparatus or a
dr ai nage appar atdsgnadcerth mthe ceateroné sédid| equipriento idstahéation saike.
suction port of said suction pipe is open in the water near the water
surface 15 by said floating apparatus. 6. A water-intake apparatus or a

drai nage apparatus ad¢cordiwitde inlitaksn bppafretesn oxaigl @galpa@nt apparatus
installation tube has an upper. end positioned above a water surface. 20
according to claim 3, further comprising:

5 a quide rail for guiding said wheels of said submersible
motor pump disposed adjacent to an entrance of said equipment
installation tube s0 that said submersible motor pump is guided
when said submersible motor pump enters said equipment
installation tube or goes out of said equipment installation

10 tube.

5. A water-intake apparatus or a drainage apparatus
according to any one of claims 1 to 4, wherein said suction port
of said suction pipe is open in the water near the water surface

15 by said floating apparatus.

6. A water-intake apparatus or a drainage apparatus
according to claim 1, wherein said equipment installation tube
has an upper end positioned above a water surface.

20



