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WD 2004/ 067852 PCT/ JP2004/ 000854 1 DESCRI PTI ON
WATER- | NTAKE APPARATUS AND DRAI NAGE APPARATUS

waewhnstsat Field 5 The present invention rel at BGT/IRR0&4/000854

wat er-intake apparatus and a drainage apparatus, and
nore particularly to a water-intake apparatus which
is suitable for taking in water froma river or the
like in which water level _js largely fluctuated and
sand or the |ike tends tBé%%Rﬁggﬁﬂﬁlated, and a

dr ai nageyAppAF akuAKE OAPPARNTUS Aiht BRAENAGE AbBARAPGS
water froma river or the like in which water | evel

is largely fluctuated and sand or the like tends to

be accumul ated. Backgr opgdnAY L4145 yentional ly, when
water is taken in fron1agr?ve§aorF£?ﬂe like in which

wat er KQVEpresehamgmqnﬁﬂqmteaaédsanﬂammtﬂxﬁnnmmbmapparatus

edj nent_ such as resent na cases
i F et P P2 Pt oo et Bot i by er LY £5 8 et -intake
captsd ratoiediiaingh as Walietfab Iy aler appamaf Us SHERAS@m a river
verti cal Eeqﬁ}ls installed on 20 the civil engineering
F

S (&euté tReCh VRATBF dkeVeb 5t dpsgelyaf luctuated and sand

Wt edlrd Ntk +RPREI bUBe 05 c&uflh A N9 ARPA IS sl 8D aratus
a pump fromsand or the like, a wat er passage is

priovGId dcp fﬁi@maéplev\épér drﬂ@ak@gpusteroﬁr@ﬁ a rivwer ar the like

ﬂf’ wlhllﬁ% wﬁegr Egrg%p 1§CJ‘%§E’§C§;%1%% féﬂ[{‘ or the like

entering the mater-lnta ratus or rai nage
dppadattus Yy admimilatedengi neering structure.

Alternatively, a material having a high hardness and a
hi gh abrasion resistance is used for conponents of a

wat er -i nt ake appar at us Balckyrdudidnage apparat us whi ch
contact_ water, thereby preventlng t he conponents from
bei ng W%C{n@%’eﬁw sRtsr dandaden He Ifaee a river or

FdHé h@.'ke vhem el %%%@?@v@ﬁ s ‘@ﬁeﬂf‘f@h@tu E@afé’%&% large

such as IS per orned, a crane instal
carﬂvqun‘fe@ r@%{)m@tstaim @re sench JJSa@gf@S@ﬂlied 1nnovamlye cases, a

Hang s ' %gllﬁ%%%ltn% g%%ﬁ&thgg \(\@E.@{ICJC{'L]}gg? J_aé)pc%rnag’éﬁlcted and a

such as
water~- 1ntake apparatus such as a vertical pump is installed on

the civil 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
the drainage apparatus by the civil engineering structure.
Alternatively, a material having a high hardness and a high
abrasion resistance is used for components of a water-intake
apparatus or a drainage apparatus which contact water, thereby
preventing the components from being worn due to entering of
sand or the like. Further, when maintenance of a water-intake
apparatus such as a pump is performed, a crane installed on the
civil engineefing structure or a large-sized movable crane is

used to hoist the water-intake apparatus such as a pump or other
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WO 2004/ 067852 PCT/ JP2004/ 000854 2 equi pnent and
transfer such water-intake apparatus onto a certain

wWQ@b@amewBer e mai nt enance of the water-intake apORIRNWE000854

is performed. However, in a case where a civil

engi neering structure 5 (strugtures) is constructed

i n advance and a water-intake apparatus such as a

vertical ,pu is installed, or in a case where a ,
PR G ensi 6y T 7 bR s Wed £F SPREARGUBGU pertain
flacd | ¥BErandysiHtbrinddecki kend swakeyenhedkbr dPparatus is
entering a water-intake apparatus by a civil

SgitREdshy structure 10 (structures), or in a case

where aGrang i nst al led onra el Y o 8%k gﬁh'eggin structure
structure or a large capacity nobile crane’is used

f (ot md htrmsances ofcoasmetietedntiakeadppacat wsd id iwater-intake

e o.provide a.l.arge-scal e ci.vil i,neerin
%fpfpuairtsa%%s (S;l%cr}gcatsuraes‘f)ertalﬁr&qa Hug}pgéscéﬁggiaﬁg%%blolrel a case
wiae aandtbenses sad@rige peonsdedcEiron d wvaest-ianthi®& position
construction sjite are required. Further, in order to |

FAIE FRUMARS &F itglﬁd,l%sq drfyPreasnsLst feRTcsotering a

Watdreditas Bwpbhatus tbiys fecessar Y MM AL Y$8€ucture
equi pnment such as a crane for mai ntenance work but
alsfruwasor ilhf pcgpfe woewerk ¢rmiaidingfaidiest iomga civil

: -l ppar at .a_p : .
R S AL B BP0 S B8 Sy B eane 15 usea
ifiesr e imttesmearee Ukt hertererogiadie iappgerduat edtbysanecessary
It%r eovq(iL{Jantlit of sand whi.ch has entere thg Pugpt "

Vot atihg Iremiar © Such S H pum Y ibEPFEREF 4 Structures)
darpgacthrdeitbpee oy obill cacEase, Wil ieebe @ 1@t @ cahstruction
havi ng a, hi %h har dness and a hi gh abrasi on resi stance

iCUs &R Gr COBTpOHERE S0P hevRF 8r L¢ B Bk apfardies, 1n order

WY ek agle ¥BE@Ful ABEE shii AKE e9HLRTBRELSHERIBR Bost is
punp beconmes expensive, and hence the overall

\F@%Jrlﬁ%-ake apparat us becones expensive. 30

e P | ool CIRESPUERELOL Yo L AR BSEA. v
a® ebjceeneoffotrhmapneseahceéwenkilom also to perform difficult
work including hoisting of the water-intake apparatus such as
a pump and reinstallation of the water-intake apparatus after
its maintenance. Further, 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
a material 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.

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
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to provide an inexpensive water-intake apparatus and
an WD 2004/ 067852 PCT/ JP2004/ 000854 3 i nexpensive

waolec@i6r$s2 appar at us whi ch can be easily instal PE€rIP2004/000854

wi t hout requiring |arge-scal e engi neering work, can be
protected from sedi nents such3as sand, and can be
mai ntained in a good operational condition wth easy

nai nt enance. In order to chie%gﬁﬁpe above object,,

SRR RG 1S T PRSI T BN TE (Y @4 SAidvi degtalled

avineti@rt Feyake i agnalaiaiss QRN & 5h &k 1 8@ wedi, RIBMbe protected
IS

installatjion tube having a | ower_ end ich ' _
SR rRRASN bt BiCh 255 itfHhsi Bk Gt & paiptipdavddidar 2 good

| S S P A ORhA LA Und sk Spbldon pi pe
connected 10 to a suction port "of the subnersible
nmot or punmrdeneid varhi gipeha aimment edbitearts 'adiceatddmge to the

B B 15 U SUBLe TOL 0 -BUIR- A0 SN e s

ough™ the équi

pratetieimaedn ecatiparntandsaallleat bngtappahat sy fOrower end
3@¥p rting a suction port of the suction pipe in the _
! 1P SRPESEIPAG T 3'3 HRF pre SBRPST Avenei BATOF R Pyovided

PIO Ve b i i@ N A RS tRDNANAIIHS B ISR pipe connected
equi pent installation tube having a |ower eng whi ch
i &° subnet fed nar watethe submersiillsl moteptrompuapdelivery pipe
v dad d Bt hegequ i.nst al i t ; '%g
pi pe conﬁé?ﬁe q%o a %ﬁ%ﬁy(gﬁ%p%?fgég %ﬁ%@eggﬁﬁ%%§§§?ék p and
rttendiung; 20 cagdel ither yegilppmenhnethedat bation tube to a

[.SC port .of _the subnersible . nmotor pu and ,
R A L Ao R B eI Rertod FietarPRAR G e e spgporting
a medetar poed dbdatd ajctanth aifdoatd nthappateat.us for
supporting a ,suction port of the suction pipe in the
wat er . Uiy Ho tRepPERERREGL AYPREL OB ERRrricsdfovided a

idB/aQ'Lrﬂaig(H‘,app%@atthh%l @6%%95’[%@%1@: Nghaddaf hoih £ UBEHS 1ation tube

provi ded on an inclined surf "ace. he 1 nclined

AFFRE adpvisE gAY HBLFhedis stitlipeeded & batief a gubmersible
"MAS ﬁglﬁlgk?(?:ja}ri d ﬂ’?@h%bg% ngﬁnéHt @ngﬁgf%ag%8¥%egra suction

the |i ingtoap erred aspec
rigzepbnnaecert bn,a stiled iequppnenif ithet albatrsnblehetor pump;

%aaeﬁgvggeeﬁipeen%o%%séicttie%ngg aa39¥8ha§8e %o\l\:ﬁt gtf € uer fs%%len'ersible
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,
the equipment installationtube isprovidedonaninclined surface.
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 installation tube has an upper end positioned above
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 through the suction pipe whose suction port
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According to the present invention, since the
subnersible notor punp is installed in the equi pnent

w0 p@iabisat i on tube, and water is taken in thrpCyP26M000854

suction pi pe whose suction port WO 2004/ 067852

PCT/ JP2004/ 000854 4 is supporded in the water by the
fl oatati on apparatus, sand does not enter the |iquid
contactin%%pqrtion (conponents whi ch contact water

6 FHRPRERBISEcERB et RY Hhakd lo@ takd OSupR St bies Ssand does

MRM0Ln t &M ERe 1TRYS A c%r?@é@@iri@?BQEigﬁ NbakRh et stitei ch contact
l'iquid contacting 5 portion of the water-intake

apperat 0§ Hre phepdearhage appdratidke ofindie sebrerstibdg motor
er a [ I ' t [ .

IR, FUED, 05,5 U J IBE! Lk LS 00l 09O 000 contaceing

ot idmad Hape vapipar-atnisa lseiebpagsadusubmbhsiddee mageobpparatus,

pu an b i nl conposed of _the equi nt_ .

] 5FEaFP bAC LUBATSHT R U G HRUHo THT i 15 pot damaged
o fackert.herguehicen pipee @nd {Beckl@atakeoBpparatus or the
apparatus for supporting the suction port of the

iingwepppRarateho Ukt @F 2 swimess Hopte Redes P £an be mainly

et & 'tﬁreg%qﬁ‘%ﬂn%n@ci Vils t8AgLREBh Eﬁbe_sﬁh%'é%%d on the

(structures) . Further, since sand or the like can

Hardlipeshser f2dre, Wakesud ik @iapparad tbedflaadtetion apparatus
ai ar at us L1 ec 4 SE

Seenar e RRRA T sydPikh o ge AREPRER B Bathe water,
fiar isheot hquedsaonttactongtpacticohaigerpoatatsivihenhineering
contact water) of the water-intake apparatus or e ..
TGRS o rr R Sotmas FUR B ot ARpenarER- Piic 4kE Like can
appaIIat Hst OF tHealdtrge i raRhad abpsr M€ Brithd @E%D@&l?é &Eparatus,
can be used. 20 According to a preferred aspect of the )
priedennofneees oMY thelspaesr SKRERREVEFpaF 2t 1Rl diatiy a high

. o . . .
LR T07 APOSELUS, FUELREN | RO R 1A L0t (components
aid doven bhohgabari wd iredatsar f aoeabé aphe reguismirbite drainage
installation e...2 ' 0. r .

A Bt SRS’ e Rr AR bR R e cus v aratnage
rapeed- atp santh iddwi salioregkddnes iiviee ldametbes wrsfeaice i n the

caulprent. L st Latd enctube . Lhc.{ LacLLon Tohan oo oo,
Bl Ledicentake apparatus or the drainage apparatus further
comprises a traction mechanism for moving the submersible motor
pump up and down along an inclined surface of the equipment
installation tube.

According to the present invention, since the submersible
motor pump can be moved up and down along the inclined surface
in the equipment installation tube 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
pump 1s 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 civil engineering structure (structures) and
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| ocati on on the ground when nai ntenance of the
subnersi ble nmotor 30 punp is perforned, and hence

worahoanerssnce work is extrenely facilitated. TPET/at2004000854

| ar ge-si zed equi pnment such as a crane is not required
for mai ntenance work, and it i5 not necessary to
construct the civil engineering structure (structures)
nd WO 2004/ 067852 P %PZO 1ﬁ500854 5 t0 secure a
gEESHE R F oreidfe 561 3] SidEFreng structure.

ACCOf diZdg-dQ it C?OESfﬁb"r%@eﬁf‘r@%CésthECEt& Ph8S®sent invention,
i nventi on, | scharge port of the suction pipe is

fa )@é{fqbcﬁrt%plo(mepfeh@e Pict i éqtmqonrenﬁlmdtm | dt¢ drpwer end
t t r.si. Ie t L i
P B A S LS T O U, S o1

aﬂcrm:g: phepiirchoned t@btrlfad:ewef: d:d'teoéq:lhqoa@tmipment installation
n tall.ation., tube suc%ﬁon rt. of

FSiBi% st 6PC%E1H-S SUF KRB riat | ﬁﬁ%ﬂ%@& égsigllation
t’dlﬂaed,l se¢har geuordn ofaot:he Sticthen sphiers ¥ ACRBEBrNGpump is
to the present i nvention, when the subnersible notor
PP A el R AY 500 Hhife disdrRTaed Dot BE the suction

dnment  installation tube, the suction port of the
subnersi ble notor punp is automatically coupled to
the di Setrargbinmoice dfie e st ii@n*enrbiipe, Wheméﬂm eubmersible
[ Lo
gg?%%%% fg%ﬁﬁ$%%f§8%g %§§? ?o %g@%e erT 8 the 8Plpment
on‘nsﬁaellmtezsﬁnttdbmemneorsucmm m‘ceme‘j kihe enbme::puhsne motor

has wheel s so . that .the ce ft suction ort

R b iRty gt S Lo Tnd e e v 4t PRet Qukbpsuction
Pigde eudirpFeiRt,iinsitallllatdion webeo £ 2% AN EH 1 tdno tor pump
t he present |nvent|on because the subnersible notor

&d itifdied-he center of the suction port

of the M@fﬁigbkc@ dBLQlFPY akt gﬁegglﬁi"ﬁ%ég@c invention,

center of the ‘“equi pnent |nsta%$%t|on tu
sﬁi@mm@ﬂ@lr@l@étemob@umur@ mevedhedbanvartdiar dhengentber of the

IS IR e g S PR 2B A LB e o
sihmersidd et hvptesru igumem &naihagri@ctmﬂ h:dld& center of

the eqlﬂcocrgerrging 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
installation tube so that the center of the suction port of the
submersiblemotor pump is aligned with the center of the equipment
installation tube at all times. Therefore, the position of the
center of the suctionport of the submersible motor pump is always
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 a preferred aspect of the present invention,
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installation tube at all tinmes. Therefore, the
position of the center of the suction port of the

wWa o6 sshl e notor punp i s always constant, aPdI/hE0e£000854

the center of the suction port of the 30 subnersible
notor punp is aligned with thescenter of the suction
pi pe, and the suction port of t he subnersi bl e not or
connected to the discharge port of the
&Lfa S&ﬁtﬁpaepo%caﬁd‘;% %3 L} &fider é§ aBPRCIN dihq f@ter near
RIHRS et drn\@UA R . WO 2004/ 067852 PCT/ JP2004/ 000854 6
the suction port of the suction pipe is open in the
wat er Aegording wet EheshFeaeet Mceentdiony theaadwse the suction
e S [
HBRE e EEOL O P IR Sl Y ot RckSon grore of ene
td\ﬂ:tl@rslpolpeonspbpeni snopea waté¢henavat ethaneatdrhaurface, and
wat er _near waf er

t f th f dl
PRI A dooR At e PIREACE SOTT G K WSS B D ma the Like

| @ygerd spestfdne g mam iy taharar\ty@txerspe@&facsq&lakz@&y than water
specific %raV|t t han mater% i ncludes a trace
a%@msméf §&n8PEFifhe PrREL Yh%h%t@tw Q¥ ilhqlaggas a trace

i A RMKO dhey SHCtiRN 1R, %@dkﬁét'eQCWq%% Si%n@taq{ren in from

the like or includes a trace anount of sand or
| ihee suand omepoe tt herddpuhncodhideangandror highe jkdanmvirchncludes

eantt%gtg:et g‘lﬁoW%&h ogngcfhet Eg%(%ubgrgé %ﬁ%ce tﬁgt or%?r'iji'ln%f sand

is mnm z scriptrono awi ngs
i aschdrket iwh hdhewrdfe ran thee palp arerca:rigmrmrft thk submersible
mg}er-lntake %5gﬁ&?tus accordi ngto an enbodi nent of
S 15 F£d-FIGS. 2A and 2B are views
shomnng a lower part of an equipnment 20 installation
tube in the water-intake apparatus according to the
embodi ment of t hBEHPESRASCTHREIRR off RFRAMIMEE 2A is a

Cross- 58| qnﬁls ui guhehathe Sou, psend 'J{%laajlllata'ﬁ%ngement of

tube and FIG 2B 1s a cross-sectional view take
&l m@eh hetake ppperaFhGacZArdtnG t@angm@osiaimermatq fthe present
W.ng a traction nechanism 25 of the
mé%er-lntdke appar at us accordlng to the enbodi nent of
FIGS. 2Aand 2B are views showing a lower part of an equipment

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

FIG. 4 1s 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;
and

FIG. 5 1s a perspective view of a guide rail of the

water-intake apparatus according to the present invention.
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the present invention; FIG 4 is a schematic view
showi ng the state in which a subnersible notor punp

wo@bRootloe7spmt er - i nt ake apparatus accordi ng to tPET/JP2004/000854

present invention is transferred to the maintenance
place; 30 and FIG 5 is a per%pective view of a guide
rail of the water-intake apparatus according to the
present invention. WO 2004/ 067852 PCT/JP2004/ 000854 7
Best Mbde for Carrying Qut the Invention A

wat er - i nt AR sAP PR o raCeardiitg od tarnMedieRRAlonof
the present invention will be described below wth

r ef er eﬁe@'at@rt-dq%edm%usmagcowﬂ@ga tec Ramembediment of

Eﬁﬁ%@ @ Lysanr fo a

appa atus accor di Qﬁg‘?%“%nl @%%%%E%%ﬁg g?bgﬁé%rwggén?%ference
|trw¢fmte| dnaWABgshovﬁﬁIGn IFiL & a Bcheraitie Y3ef/~70$how1ng an overall
d srtaal |el ng .e prrentwaé her e| fter refrerre di N
eqU|pﬁ%ﬁ% |nsP§II%t| € WRPER afaslsaﬁﬁﬂﬁ bpg to an
sreeldiotedthe d ike Irﬁ:eﬂafe'nld cieﬁlre@itlam i nclined surface

12 of a bank 11 of a river 10. The e%ylpnen
i nst al it iYPWHUEE FE i 4o it dal To&nd s4ie ld ingweauipment

ek SULIPIGAd: & Po thE WBLAY o ANEnAA: UPRRE 180¢ 1%&@11&!4 19) which
to the top of the bank 11 or its vicinity A suction

pipeatse pavitreh o Ekiebiikeyls priovised gnteh're imveimeth surface
elrgj o‘:l_qc t%]@%ﬂ B%EQtrlelb}fba_Llol at 'I‘HQ é@@%& taﬁ_rﬁ taallatlon tube

stiction port =~ section havi ng a
thherie ©ydfindhe calict eod hapea ldwes 6m$pﬂﬂﬁﬁ€kg&d£in the water

LT ALPR iy At ac e 2 Wb B ot b Lt apicinity.

i7s pianidedipe tihe Haomerg pardlexd®iafi tihe sequbeERo the lower
installation tybe 13, and a_suction port section 31
f &hsuEEdRMEBEt 1RRERLLATHPTL RaPR ubieratdlce SHsttdon port

P 1 30 143 eaRAest edshertibg ﬁHEE'@ﬂ‘ePéﬂ? oL HE suctlon pipe
del ivery pipe 33 i's connected to a discharge port

sk tii o BPddaThd ra adlsslélﬁ@rr@@%@rttatet herg B vRbeesurface 16
§¥?GHJ%IQL tﬁghor d the delivery pipe 25 33
gh t eqU|pnent installation tube 13 and
t he A submersible motor pump 30 is provided in the lower part
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
33 extends through the equipment installation tube 13 and the
top portion of the bank 11 to a predetermined location where
water supply is 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
surface of the equipment installation 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. 2A is a cross—sectional



10

15

20

25

30

top portion of the bank 11 to a predeterm ned | ocation
where water supply is required. The subnersibl e notor

W@/ 0885has wheel s 34 so that the subnersi bl BCTDR2004/000854

punp 30 can nove up and down in the equi pnent

installation tube 13 along thesinclined 30 surface of

t he equi pnent installation tube 13 by a traction

nechanlsm ed | ater, o FIGS.. 2A and 2B a

Vi e SIS g‘n‘? ?%%rpap%'lorp Fh?h%quje%lﬁ?rb%ﬂﬁallatlon tube

isd ati@t izan ﬂéJhﬁacm-@e@tl%dls A & ekt allicPRal {We T1-11
2004/067852 PCT/ JP2004/ 000854 8 vi ew show ng theé

IGpathA -of Afheheni prehtGe ns%Palaréafi |2d?n tilise susdon pipe 14
Byl [ v I
'i%a.‘% & ROk St e SR gge BRze eneretn
sititdlohs ﬁugedﬂ:hrdm eafbasghaﬂgetqablne lseetlem:rd davhaggaipment
S r por ichis fixe
glgﬁgg_ g ﬁ ﬁk{ S5 Pl é gbﬁé%?éﬁhng (gasket) 17
Iﬂﬁﬁﬁwﬁﬁﬁambmaﬂ&hﬂéksﬁﬁf&héﬂsaﬂfﬁ%@&bW@r%@&@@@heequlpment

(.gasket) |s prOV|ded on an inner surface 13a of
#h? éiﬁﬁ He equi pment  instal lation tube 13.

The subimy §uginsrg%pé i} éﬁmpSs mﬁg%xﬁéava%mwdg_% as shown

shown 10 by the arrow B while it is in. traction
thié theaztrom hivbhani %h‘rnlS( él@s’@:lr&l@fe?cbm &verheraciricbrt hnechanlsm

Ry by I e ?Hq rsible P
3 | s&r&r ought astleeﬁ% o dnt ag tthl?e t R rgr)"%l é)?ltc S%%’tggkl nérIpOf the
Bmhntﬁmgﬂeamétan@amgm o} hrinmmcpnthcsMhmnhe elastic
and . hence e syction tion 31 of th
s 87 ePREo oS 75 i mgesflh o £ SR 108 Rt section 31,
st hehdel pRelducthoh edhe s%&TI%TnSB@' 8f #Rd %rub@fwﬂ%lme motor
s in operatlon t he subner3|ble not or punp

AUHBhP S FAEst S8y R SURE oaRIPhd - ofwrtﬂhlee the submersible

@&Bﬂdynﬁﬁ%§|3ﬁnf§|ﬁﬁ'dﬂéﬂéﬂ%%nlst%%esbﬁm%r% %ﬁ%'%gtor pump 30
force produced by a_ punping action for punping wat

tiHr otigiP ey der¢seegpepeiB8t Ther éiomeer a0l the thangqulpment
AU 18 SUERLOT AL SR80 Fy 5 MR DAy o umping
reet titcan forpumpndithtrtésmugHMquiLmnfenyphp&t:ﬁi | athemefore,
%ﬁ&?fﬁ%n@% %Xgig%r£ﬁ éucglon 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
34 along the inner wall surface of the equipment installation
tube13:nlsud1as£atethatthecenterofthesuctionportsection
31 is aligned with the center of the equipment installation tube
13 at all times. Therefore, the position of the center of the
suctionport section3lhaving the suctionportisalwaysconstant,
and hence the center of the suction port section 31 is aligned
with the center of the suction pipe 14 attached to the equipment
installationtube13. The centerof the suctionpipel4isaligned

with the center of the equipment installation tube 13. Further,
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the subnersible notor punp 30 is noved downwardly by
the wheels 25 34 along the inner wall surface of the

weouipoemsa: i nstallation tube 13 in such a st atRCT/he2004/000854

the center of the suction port section 31 is aligned
with the center of the equipneat installation tube 13
at all times. Therefore, the position of the center of

the syction port section 31 having the suction port
i WE JSHHEHAL 90 il KN it Cordiddiog the wheels 34

wthersmﬁérssﬁﬂé aBt3k p@n@bbg&?ﬂbe\%wﬂ&@d GeNEE fuipment

the suction pipe 14 attached t e equi pnent
it @tiom thee 18- The center of the suction pipe

14 is giignad; .

|nstallaf?o§ %%E%gggkﬁgﬁggﬂtfgwgﬁi%@%ﬁfgg%Sg%(&:“ﬂlmeChanlsm

HEW7JE@0@M#@@@85ubm9ralgbedsymnamﬁnquﬁm ap anduigln along the
wheel s. 34. of the subners

G e 0 T pa BP0i ALt n TWeFBER| prftht he equipment
i:ﬁgwﬂmﬂmtm 183. Flcﬁae Fid cﬁf?&h@dﬂ@él QSV{LEWf:Lxed to the
tracti on nechani sm or novin e
%&%% O BURB 30 L&}ﬁdaﬁdl%émeaﬁén@xt%ds via a guide
|p’1ﬂlé’3,e@§lﬂﬁ:fo%§%eﬁ BBG'Eh\é’aJcbp%f’@QSﬁ Of El’ﬂ? A @.ge{%tgward a

installation tube 13. One end arope 351s fix
R Chs gEmeaB b e wiher puﬁpp%dtheandpeh& rigp£188d to the winch

en u y v

oot onebptohe LR mipd SRS Y LA R B gvimcn 37
Gidweri firch 10y ,t Hédner (Spl@miéﬁsublél xetotopte 3 nich ma37A2d upwardly

heref t-he rop und or pwoun by the
WI heén %‘17 ng tgbeeg P c%? e &Blrﬁ?rgl bl3* ?d?omﬂoﬁﬁwardly
ity roweichdipwaritey rdpe vsmdmtga e m@mﬁ@w th the
w nch 37, and i,s noved downwardly unw ndi ng .t he
r ope 3DUPRAVEHE W Ak 37he ESW@ %?ﬂ-) 8 frrpuiddngtHee wheels

B4 de Eakl s38népEiUE didih A hRmpheel $5 &fsﬁcgsé(ﬁ‘ead acent to an

subnersi bl e nmotor punp 30 i$ disposed adjacent t
anttranse 13b of the cguigwant hnﬁéiaélha&tllomlntubbelfi$cscthat the

S l}g}rrr“e rﬂs%ﬁ RHRRGS B{lﬁﬁp@% 8Lr E}ﬂ%eéo f'lg n gtLﬂed esqlbt\{\r'{ﬂe%: S 1tbrl e motor

e notor rers i
EmmmaBWaemaerBubhel@qunpgeas Dm$t2Dl@t1¢Met&bnuxBnaﬁ goes out

Lo 2 The, v e el 98 CHe0R 00 it
FldGthe, location near the guide pulley 36. As shown in FIG. 5,
the guide rail 38 comprises a base plate 38a and two guide plates
38b which are provided perpendicularly on the base plate 38a
and extend in parallel to each other at a predetermined interval
(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
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
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the guide rail 38 conprises a base plate 38a and two
guide plates 38b which are provi ded perpendicul arly

woroie7sbase plate 38a and extend in parall el PEDIEACH000854

other at a predetermned interval 25 (interval which
can accomodate a pair of paraldel wheels 34 of the
subnersi bl e notor punp 30) The wheels 34 of the

uanrsin§ nntorigggP 30 are positioned between the
i gt de “piSRBE BBET AR § Yhe subnersi bl e notor

pUNp 3WHeh aih Hedenahien bhe tabrRHdsa TR Ao tPo3 30 is
enters the equi pment 30 installation tube 13 or goes

RAT TrRaty pHED i3stid dRiven, eoke the sabmiessghle motor
t b I QUi ral

A8 T 0 o LB B R LB P surrace)
cohpphieseqaippepe baviallatoyd itude ¢al ckossheectinoNI6r 4, the

an. .el onga nber 2004/ 067852 PCT/.JP2004/ 000854 .

B R F DL S o G 37 BPUSS R “HTen i n-enafi g sposed
oft tthe subneeshbbte PDies . puRer3@Fdre, pertws Mmbmdheible motor
wi nch 37 is driven, and the, subrersible notor

30
iEPWQH%QH&SU§u§ﬂ€ﬁgbﬂh5hﬁnﬁPiﬁ%dr%{&f%ﬁﬁaRhQNﬁHbﬁgggible motor
SUACR) 1 afrddier S PrENtHOHAIH A d Ypg 3. As

shown in FIG 4, the guide rail 38 having'the above
st ruct e aghaainterRnge ¥ sthig sposeersilplehpotor pump 30 is

' t i b
L R0 PR TR Lty Doy PP EbGErea by
submerdiny ehwtmpe @Eihpvidth ithd memsfher7edd chichdocation near

i nt enance pl.ace.. 10 After maintenan f the
SheR LR ARG RS P 5, ohe S RSO hBP L bdaCtRR Eube 13, and then
StHuTRASInere i B0 eOmo PBRPEdRp | 30 tikanst eba8deBYintWWiHM iR i pment
the rope 35 with the wwnch 37 to the |ocation near

S et @ E8hcot 3 tHe- flh FhenenFhzear | ath & thpguide rail

135, anfetBaRtether st sidl ¢ sMBt oy DUIRLAH S by the winch 37
i ntroduced into the equipnent 15 installation tube 13

t4r BOyA thresehneaaébled inr Pheb @ dewnwatdlgg.and the suction

Hkﬁ%ﬁ@%éﬁi?ntﬁi%é@%ﬁ%ﬁﬁei ﬁléﬂiﬁ%{ﬁéﬂ%?%@%%gnb&%tﬁs submersible

0 nove submer si np
dovirosa paimgp, 3ants tahet et i ol 1 pevhneetkeidobho3thdaldsttharge port

et R L08R PUBTET Sl e 0L St o e
por tat 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
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
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
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20 section having the discharge port therein of the
suction pipe 14 at the lower end of the equi pnent

w0 p@iabisat i on tube 13. Because the submnersi bl BCTnR2004/000854
punp 30 is installed in the equi prent installation
tube 13 provided on the inclinad surface of the bank
11 t he subnersible not or punp 30 can be conpletely

otecte sand, river flcal

Q:ﬂ: Rr g}é k?o]tﬁ irn@u?fﬂg?% & @’écﬁoﬁ’rt ordinary
ts!'iﬁfnﬁélnsﬂflé I?@tsjicbm@l@) whiip8 ddeksSnattasded f0-dhe1 hav1ng a
| ower end of the equipnent installation tube 13, and

thHeohs (PG BT Qo e sdediansie L hevisiplidveSsuct i on  port

t her ei Re]1[s] o .
subrrerg‘%f%{(é}gt %tigtnegpgtﬁe égt '}éﬁtéﬁgf%c%gg%bgyaﬁ%ne be mainly
fdwogtetede fapparequspiént Beomise tsiand tiubends prmwimbmion the
|n t.he ter ear t wat er .s e..16 and .of .
R e R L o e SRS n e MR or 2 e Locat don
]o?f tmemﬁfeuselosamle arudtied pkeecan, ht&ﬁé“ﬂl.cﬁrﬁaﬁildlh%pparatus

np. WO_2004/ 067852 PCT/ JP2004/ 000854 11 section of
b TeRDREPRE BTG Had SHChURP BRFt sRGtheRckYar hERpnuigtion pipe

SUDB{ St 6y Of t@mmt%rﬁ%%ﬂa%sﬁﬁ%a%%t @crhea'wmch 37,
having a high abrasi on resi stance can be enpl o

Fifre Herl lay nce e ’W?@ellkﬁt ak@dapp@eaauéachmebﬁs, it is not
T 5 0TI, 412 BRI BLLALLOR. 408 ucrone
t et mattBr=d it ake Iocatlon of the river 10, the

[ he fl )
float | T AE S SLRER 5 EuBBEE JRLEdIs i* PHEDSULERBrPe casily

pulel ed dpi dn the yedeid dyhehé racidoB7 e hasi s davémehechanism
the winch 37, 10 the pulley 36 and the |ike, and sone

Ao RReRtenapce) ot ﬁ%{e SHEBBES APy TP eOn SRR BV al s Performed,

L 9o Sl & Cl¥tk %@'Qﬁ@féxﬂ81§t rfté%tl%ecat(e%irgﬁaurl%%)ge sized
Further, since the subnersible notor punp 30 can

eq;;gi:;g;nerﬁma@ &5 encrhaegi8undt byequier e riche SZi’leofmatth@enance
nersﬁgﬂﬁp %ﬂ!%ﬂ%d%%t g@e P#eggn%gCSLQt lar e site for

ormed, naln enand

\mrsktaJlemg rtémalwah‘aax:—ulnﬁad{eechmatarsge si zed
ﬁgrh?e ¢ UCh as af% lE%E§5'E§hstf%u€$%% %r thwater intake
apparatus whlch.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
water-intake apparatus may be installed on an inclined surface
of a bank, a shore, or the like of a channel, a lake, a swamp,
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
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:
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work. Thus, it is not necessary to secure a large site
for installing the water-intake apparatus. 20

w@\dohoeTsi2 a facility constituting the water-i nPEka&P2004/000854

apparatus which is installed on the inclined surface

of the bank of the river has lmen described in the

above enbodinent t he installation pl ace of the
ratus is not limted to.the

ter-intak Cver . |
For exdi e 04 X6, 118 prasioti Ht Py the Hgce thé Subnersible

Wb € |mmkes ajapar AL Lsd ey the distiidediaatan 1bRebhnedbe, and
surface, of a bank, a shore, or the |like of a channe

3 aRe, 1% (SHedth, 10 ShTOME ke, SEaELARIDIRE tHRRYM FUetion port
end) QiR dgni Mhihy b he %ﬁ%nflég‘%%féﬁ) E)%J_%. l g e%and does

to the water-intake apparadtus has een de ribe
prels enteirirent i gl d soapplitd ablre i can dcrcanpmg@u’sﬁ)whl ch contact

gpv\g%?)t O%ff ftﬁ%egﬁﬁ’%rger%&%}r §%néﬁgrﬁjﬁﬁe o\éf‘r3 hsnilllk?n%eersﬁole motor

i et i d]hust,hérb@hbﬁMﬁgxo’ta@\e@Jmirég;%ﬁ eanthe videi€dontacting
WO 2004/0%13H% /JP2g04/000854 12 According to the
preseHen P PBReTSi AR PIRPRAIFHIS PBIE e %%Pagarﬁ?paratus,

| Snd e aldoad Hithgt RemBaY PABRtad "és%%hbatiinﬁgllé@els ak damaged
water is taken in through the suction pi whose

S BITEK Spor t FUF§h§Hprﬁ5\f€tredf| he mwmmnmynﬁﬁ@llatlon tube is
fhoatagiaen s%ﬁ’i@a[iﬂguﬁ §@c§‘ﬂnéi?@§‘tvﬁor{]%tf %nigfflqgh%%%l?y Sk sand,

contacting portion (conponents I ch contac

ofhe heulpuerps Sleke i mntor phmpl cke bE kbhptsdbner sielflee and stable
np. Thus, erosion is not generated at the

lg%%ﬁ%ch%tactlng portion of the water-intake

appar atDisrithet heideai ﬂa@ezaarémanattu&,e apsird hies 1ot ghé Mrainage
menber such ag‘a pagﬁai eIIer % not damaged 10, or

CHORETE VIR PUREr S BVBIPTRE S 1 H L BAF pREHMS ReRdq HeiBAY composed
toberns eduigngchd nisand due 40 Sad M@t 1 fn & he inclined

| arge anmpbunt of sand, the subnersible notor punp can
b‘éuR%%ﬁen ntfae sﬁ‘ﬂ@th‘h@ Bigbl eandolibiet fdratriiohempparatus for

G50 £ en yat aS ﬁ?ﬁbmi Fuﬁhgrsﬁgﬁlgﬁa%%geln 18 water,

appar at us SUC e not or
el Asyncompossdary to construct a large- scale civil engineering

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
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 apparatus or drainage
apparatus such as a submersible motor pump which is inexpensive
can be used.

According to the present invention, since the submersible
motor pump can be moved up and down along the inclined surface

in the equipment installation tube by the traction mechanism,
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of the equipnent installation tube installed on the
inclined surface, the suction pipe, and the

WO b@anertsson apparatus for supporting the suct PONIRR004/000854

of the suction pipe in the water, it is not necessary
to construct a |arge-scale civid engineering 20
structure (structures) . Therefore, the water-intake

s FoRR e TR TP DB ERer ) Do SRt BAUSRyA Fap maintenance

Slé@@tﬁ@m@noﬂfhé e olinkiewiea maahetley: 2@1ees £ the submersible motor
wat er - | nt ake apparatus or the drai nage apparatus, it

iRUFRt 1S 25eRéeaBsdr y anel G B HRFRI ARCPaveFkalls extremely
h@é’éfﬂl @éc@h % @% '}er e§<'a§ QD%IZ%? % nllérgy's%ch 5as a crane

cont act | ng portion on‘ponen t act water
of s triet wetpri-raat dloer appatenascer wohe, demdnigels not necessary

PRS- Ths,. 0,080LRRLY WRL oL pke APPAALUS OTec) an

drai hage ~ appar at us 'suc

W Cledisré nexpernsgs Vel tSFan-te atiseid. eqcmqrechfnglcj Qsthhﬁ:ture
present_inve t|on S|nce t he sybnmersible notor

can be Y &RdERB VI & Py W@Iﬁtﬁé’ﬂ'n@ﬁegu@?%c?élbmemlble

i tde Rey PFBMvddsbahlatrieR t3hedyolbe ddpet @l‘i‘e equipment
mechani sm WO 2004/ 067852 PCT/ JP2004/ 000854 13 t

sumf@atlsl@%orndﬂmerpmm i eore ainty afpvéd tsalmkeersmle motor

i r

T A ond RS 1 08 AU IPER RS Efs guction
rnupﬁendm@aaﬁmﬁeArn&bakkﬁnmqnwéakpmﬂhﬂsmbméhexbi®metorpump
| ar si ze nt ,suc ne.5 is_not
AR R R o PR BAFB LY 5Shaasppnce of
t the onsbrialcd 1 he o @Ng Neerddir Eitldibt Welnstallation work

ructures) and ~to secure a large site for the civil
P e T ST A LTS o GOFE R P 175 pr 86 it Formed.

| nvent i &, Mﬁ{qtaghé Hthl By e LSS, ]@@wugétﬂ‘é\é% bl
downwar dl y y the Iomggﬁgﬂd of t%e equi pnent mersible

i TRRE |mm1@rhww€leqlrﬁe s chath tﬁmtcaﬁtqm@fs@mﬁersycmn@n port
5 U AT AP L DS BRI o e
vmmpmemmensubﬂréatubhe:uhn,othpmquég:sbatermcreby pump is moved
f&?‘ov!rrlwlratlraéfy aﬁggﬂél ar !‘LXhe%f tw(:"arllma“sﬁgr Qggc%fofthe equipment
installation tube so that the center of the suction port of the
submersible motor pump is alignedwith 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
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
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 gravity than water
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the subnersible notor punp is perforned,
reinstallation work 15 of the subnersible notor punp

w@ amv4loe7ssmsi | y perforned. According to the preBeniP2004/000854

i nvention, because the subnersible notor punp has

wheel s so that the center of the suction port of the

subrersi ble nmotor punp is aligned wwth the center of

the equipnent installatio t he sybnersible

B 81 SHARDCT SR S A STt RS THRGPOGE p trace

sHbl:a¢e oof shhe sgutRAENt kel NEhal iatbpnwhiube $9 tAREn in from

the center of the suction port of the subnersible

febeo FUBGAPNI BOAT | lgaq@éllw e ue e et o8t thgelégei prehpcludes

|n e T i
sostEre s d2 o e sherfie dfEhebEe LA anount of sand

smbﬂhesuhke whi.ch pnnprssthbmpymp25ecbmenanf thadsubmersible

hence t he center of thg.suctlon port of the

L@bRgr S1BPe ﬁopﬁplﬂﬁﬁﬁ i's aligned with the center of

the suction pipe, and the suction port of the
submer si bl e not or connected to.the discharge

port of the suctioEnﬂPﬁgrlﬁ&cﬁPBFﬁﬁapbl%HX pr esent

i nventifgl, hecause jthensudd oy %gblpj.d}cﬁalec' B8IPROY LA r-intake

in such a franner that the suction ﬁort of the suction

picpe riag uspen & ninaigags epragatushehipah eks siwiftadd.e dod taking
at dl

SR R lR L SR RA0THE " IFAPRE BEPEL B dargely

gﬂmwtbwt@hamnWasadeBrZﬁ@é/Qﬁk&SZeB@E/i@20646000&54ated.

14 or a smaller specific gravity than water) or

i ncludes a trace anmount of sand or the |ike, the

water which is taken in from the suction port hardly

i ncludes sand or the like or includes a trace anount

of sand or the like, and hence the anount of sand 5 or

the |ike which enters the punp section of the

subnersible notor punp is mnimzed. Industria

Applicability The present invention is applicable to a

wat er-i ntake 10 apparatus or a drai nage appar at us

which is suitable for taking water in froma river or

the like in which water level is largely fluctuated

and sand or the |ike tends to be accunul at ed.
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WO 2004/ 067852 PCT/JP2004/000854 15 CLAIMS 1. A
wat er -i nt ake apparatus conpri sing: an equi pnent

w0 p@iabisat i on tube having a | ower end which 5PCEJIP2004/000854

subnerged in water; a subnersible notor punp provided
in said equipnment installatid® tube; a suction pipe
connected to a suction port of said subnersible notor

punp; 10 a delivery pipe co d to a discharge port
of said subnersible notor BE%E nd ext endi ng through

said equi pnent installation tube to a predeterm ned
| ocation; and a floating apparatus for supporting a
suct i ot -poft WBEesaiBtakAcEPBATREPE FATPReSHRATer. 15 2.

A wat er-j - ar [ ' 1Mer & ;
said eéﬁ%gﬁ@%@mgﬁgtgﬁﬁgé%%%ggg eﬁggég?%%?ggg;gh an il which
i ldumcerongd fiacevatzr ;3. A wat er-i nt ake appar at us
according_to claim1, rei sal d equi nt . .
Meral A PeRREt Bl g, miTSo e RE S HRTRE, sapq, sapipment
watetra Sigtfiane.tube ;A wat er-i nt ake appar at us accordi ng
toclaim1, further 25 co risin%é a traction

v]

mechanidsn? FoFL By PA§Ss aF 4y si-Bl & nBEorLoPumetlp of said

anghrelov 11l O Y idigdd ;ned surface of said equi prent
installation tube. 30 5. A water-intake apparatus

accor dinglelol =i ige wierreeted © sehdigehpoge pprt of said
. . e RS 1 , .
Ui A0 R Pk o' SRl AT 0L a5 Rrptiment

equi prent i nsta

mgtsora platplars tmbheedd @ theedagwemieredl dfo csdiidnequnghent

installa%&on WO 2004/ 0 785% PCT/ JP2004/ 000854 ., 16 .
a floatlng apparatus for supportling a suction port of said

suction pipe in the water.

2. Awater-intake apparatus according to claim 1, wherein
said equipment installation tube is provided on an inclined

surface.

3. Awater-intake apparatus according to claim 1, wherein
said equipment installation tube has an upper end positioned

above a water surface.

4., Awater-intake apparatus according to claim 1, further
comprising:

a traction mechanism for moving said submersible motor
pump up and down along an inclined surface of said equipment

installation tube.

5. Awater-intake apparatus according to claim 4, wherein
a discharge port of said suction pipe is fixed to the lower end
of said equipment installation tube, and when said submersible

motor pump ismoved to the lower end of said equipment installation
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tube along said inclined surface of said equi pnent
installation tube, said suction port of said

weaimmessbl e notor punp is automatically connBCT/eeR0042000854

said di scharge port of said suction pipe. 56. A
wat er -i nt ake apparatus accordilfg to claim 1, wherein
sai d subnersi bl e notor punp has wheels so that the

center .of said.suct.ion port of said.subnersible.notor .

s Pa%ae S o 8O EEARR o 4 TR R Perts ta L Lat ton

Itgt&d) | shian sideonl okt AoPakealidi il IRPAAMStor pump is

according to any one of clains. 1 to 6, wherein said .

SAREIRRE R L v rrodmied tadc P ot bt s s agisnbory phesaid suction
_hear the water surface. 15 8. A drainage

apparatus conprising: an equi pnent installation tube

having a | ower end which is subnerged in water; a

Phatal 15 PR ne RTR B 08 e 1SRk R e it/ wherein
ssectdl cukpes it s 61 s anak o s yhn®gy Sid¥ evHadlyy qourihiata the center of

del jyery pi pe connected to_a discharge port of said, ,
A AR BE T . &P A R Sy P SUGHIS 4RGP 1 aned i th
el Pr@iter | S5t od 1 Atd Qi grvdier tioh S Predeteas riued

| ocation; and 25 a floating apparatus for supporting a
suction port of said suction pipe in the water. 9. A

dr ai na ' i . rej i .
Sl pochy APREE AL AOROL L0008 DB T8 0 claine
surfade. whggel0. sAldrsunaaben gppar atfusaadcendihgntoipe is open

clalgﬁg,w¥@ere|n ﬁbld e uupnent install ati on tube has

alnnupper enedrp%esal”i' ned'® abo euraf%?'er surface. WO

2004/ 067852 PCT/ JP2004/ 000854 17

8. A dralnage apparatus comprising:

an equipment installation tube having a lower end which
is submerged in water;

a submersible motor pump provided in -said equipment
installation tube;

a suction pipe connected to a suction port of said
submersible motor pump;

a delivery pipe connected to a discharge port of said
submersible motor pump and extending through said equipment
installation tube to a predetermined location; and

a floating apparatus for supporting a suction port of said

suction pipe in the water.

9. A drainage apparatus according to claim 8, wherein said

equipment installation tube is provided on an inclined surface.

10. A drainage apparatus according to claim 8, wherein
said equipment installation tube has an upper end positioned

above a water surface.
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11. A drai nage apparatus according to claim@8, further
conprising: a traction nechanism for noving said

waaeessbl e notor 5 punp up and down al ong aPCT/JP2004/000854

inclined surface of said equi pnment installation tube.
12. A drai nage apparatus accorlding to claim11,
wherein a discharge port of said suction pipe is
fixed to the lower end 10 of said equi prment
installation tube, and when said subnersible notor

punp i stoveditiddiee |ppeirant ofcsAid RAWPMERIn 8, further
installation tube along said inclined surface of said
eftipment®dnstal l ati on tube, said suction port of

sai d subnerglbl & MO PUWIP i @ Fg‘ﬁﬁléﬁbmersfgle motor
connected to said discharge port of alg'suctlon
e U3 apkd diem agleorep par atnes iguebradinfgaeo od] @ahdg equipment

¥£§§€%¥%9€%%?éiﬂg .rsible not or punp has wheel s so

said suction port of said
subnersi ble notor punp is aligned with 20 the center

of said equipnment installation tube. 14. A draipage ,
appar atlie- atBF AREYE A RRY BHE GOSGnsg ts ForaB 11, wherein

W efiQidha3Rjed pouet b AN DRI kuel 19al i pHCid G RIPEol ShOPRKWer end
in the water near the water surface. 25

of said equipment installation tube, and when said submersible
motor pump ismoved to the lower end of said equipment installation
tube along said inclined surface of said equipment installation
tube, said suction port of said submersible motor pump is

automatically connected to said discharge port of said suction

pipe.

13. A drainage apparatus according to claim 8, wherein
sailid submersible motor pump has wheels so that the center of
said suction port of said submersible motor pump is aligned with

the center of said equipment installation tube.

14. A drainage apparatus according to any one of claims
8 to 13, wherein said suction port of said suction pipe is open

in the water near the water surface.



