ELECTRF CALLY® POAERED WATER- | MVERSED PUMP BACKGROUND OF THE | NVENTI ON Fi el d
of-the Invention This invention relates to a cargo handling punp for
trhnsferring‘fhe liquid contained in a tank of a vessel or the like.
Description of the Related Art Fig. 6 is a longitudinal sectional view
showi ng a conventional cargo handling punp for transferring a liquid cargo
| oaded in a vessel tank T. This cargo handling punp A .includes an electric
notor 1 di sposed above the tank T, a punp 2 disposed at the bottom of the
tank T, and a plurality of intermediate shafts 3 which connect the electric
nmotor 1 and the punp 2. The electric notor 1 is nounted on a notor nount 4
which is detachably fitted on the top surface of the tank T. Couplings 5
and internmedi ate shafts 3 are alternately con- nected to the output shaft
la of the electric notor 1 Protective pipes 6 and bearings are terrately
fitted to the underside of the nmotor nmount 4. A centrifugal punp 2 has an
end surface thereof fixed to the | owernost protective pipe 6. The first
intermedi ate shaft 3, the one connected to the output shaft la, is
supported by a bearing 8 provided in the notor nount 4, while the other
internedi ate shafts 3 are supported by bearings 7. The | ower npst
internmedi ate shaft 3 is connected to the rotary shaft 9 of the centrifugal

punp
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2 2, and a di scharge pipe 10 connected to the centrifugal punp 2 extends
through the top surface of the. tank T and opens to the outside. The
bearings 7 are arranged such that the intermediate shafts 3 are aligned
with each other in a straight line. If the electric notor 1, after fitting

‘of the thus constructed cargo T, is rotated, an
i npeller 11 fixed around the rgggggkgﬁN?uﬁg'ﬁgiggﬁate to suck in anbient
liquid fromthe suction side 12 pf.{he, £ él% 2 and transfer sane
via the discharge pipe 10 to the outS|de e tan In this case

however, since the gk Tnba af gfa £ t r .
interrredi ate shafts 3 bet a/eeﬁt??]{‘a é ea(l:t r%?om%?rﬁ?dan%%ﬁﬁ%ﬂl fugal punp

2 is pro- longedankherebigr €AY | { i ANcdiied AAKE G N WIDRINIOT, f0AKISAES 17 ofrOr
supporting the internmediate shafts 3. Thus, a problemarises that the cargo

handl i ng punp Aheegiikees a | arge number of parts and its overall .weight is
i ncreased. Fur- ther, due to the structure in which each internediate
shaft 3 is enclosed in the prbésectipeiqn pef G hd Relntdid fAraul t to perform
fine adjustment for entering and aligning the intermedi ate shafts 3.
Consequently, in caBégthe isterheug bt Sl tsec iama Inoti eso-siwowding anwant ed
vi brations are apt to be caused, leading to damage to bearings 7 and to
possi bl e troubtendent hgnal cargo handling pump for transferring a liquid
cargo loaded in a vessel tank T.
This cargo handling pﬁhp'A includes an electric motor 1
disposed above the tank T, a pump 2 disposed at the bottom
of the tank T, and a plurality of intermediate shafts 3
which connect the electric motor 1 and the pump 2.
The electric motor 1 is mounted on a motor mount 4
which is detachably fitted on the top surface of the tank T.
Couplings 5 and intermediate shafts 3 are alternately con-
nected to the output shaft la of the electric motor 1.
'Protectivé pipes 6 and bearings 7 are alternately fitted to
the underside of the motor mount 4. A centrifugal pump 2
has an end surface thereof fixed to the lowermost protective
pipe 6.
The first intermediate shaft 3, the one connected to
" the output shaft la, is supported by a bearing 8 provided in
the motor mount 4, while the other intermediate shafts 3 are

supported by bearings 7. The lowermost intermediate shaft 3

is connected to the rotary shaft 9 of the centrifugal pump
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operation of the cargo handling punp. Under these circum 3 stances, a
caggo handling punp Al of the hydraulically driven type as shown belowis
conventional ly used. The cargo handling punp Al, as shown in its | ongitudi-
nal sectional viewin Fig. 7, conprises a flange 13 fitted to the top
surface of the £anknd, aadpsohacgeveipeptl ldomhected stat thdecarpiei fegudl fpuogd
to the flange 13 and at the | ower end connected with a notor cover 15 in a
wat erti ght mann@ér extpada thnoughuthe peppserficedohitthdictargpd? antl dapensheo
motor cover 15. An air chanber 16 i's fornmed inside the protective pipe 14
and the notor céberovtsidpi chTherbeanihes 7saE%a§%£P%§ﬁAnﬁﬂchrﬁh4ﬁcﬁh%lin
the tank T. A hydrauli¢ nmptor 17 is nounted on the lPper end surface of the
centrifugal punpPberhefdatenshaptdrd catRraiiened (hith t¢ach ather s 9 of
the latter is connecteg io t he out put shaft of the hydraulic notor 17. On
the.flange 13 | 8*Ff%8Rta h?ﬁraullc head 18 mhere hydraullc pi peways are

|1 d. A I f h d
outsi de the tank T ahf FBRCEIBACH é&é“oﬁoaiﬂ 16 BUiE o S MR To
t he hyd I h o h
hygraﬁl irgup: Se gg,q? §?ﬁwﬂc&‘ %‘? Eag'"}'xi }gran;%{eg%peqég(ugx]’ta rom
t he hydraullc o] a4 be

"RhOfmdd118r 1P 2408 zﬂum AhE FPlAY A & @%tt%taed to

shaft sea
suck in amblent liquid from the suction side 12 of the

centrifugal pump 2 and transfer same via the discharge pipe
10 to the outside of the tank T.

In this.césé, however, since the tank T has a large
size, the eﬁtire length of the intermediate shafts 3 between
the electric motor 1 and the centrifugal pump 2 is pro-
longed;'%heréby requiring an increased number of bearings 7
for suppdrting the intermediate shafts 3. Thus, a problem
arises that the cargo handling pump A requires a large
Inumber of'parfs and its overall weight is increased. Fur-
ther, due to the structure in which each intermediate shaft

' 3 is enclosed in thé protective pipe 6, it is difficult to
perform fine adjustment for centering and aligning the
intermediate shafts 3.

anseéuently, in case the intermediate shafts 3 are not
co-axial, unwanted vibrations are apt to be caused, leading
to damage to bearings 7 and to possible trouble during

operétion of the cargo handling pump. .Under these circum— -
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packi ng 22. The.oil having been used to |ubricate the bearing 21 is fed
through an oil return pipe 23 to the hydraulic head 18. The oil having
| €aked fromthe shaft 4 seal packing 22 is contained in a drain receiver
24 provided in the centrifugal punp 2. Air pressure froma pressure source

(not shown) |osahadeayt ai dargs BERALiRE bURPUSD éhecps %ﬁ&ﬁédﬁié&ﬂ} 14 to
the air chanber 16, and fromthere further to the drain receiver to take

the oil in theddigen tgpei uer sR4wal BoYowhes evdhiverd b onghlprusdd, return pipe
25 to the outside of the tank T. If hydraulic pressure is supplied fromthe

hydraul i c unit throfge tbegbyﬂaaﬂliﬁghprplﬁlicasruhdwukfnniuarm3ﬂ§1tLaa_the
hydraulic nmotor 17 and thus the rotary shaft 9 are rotated to suck in the
liquid fromtheadusecbhnosallevi@wointhig ceht redmmmisqrinp Plargk disadiargd
sanme through a dis- charge pipe 10 to the outside of the tank T. The cargo
handl i ng punp Ab &bedésprsbefaedovt tke athnin-T i ayamestdat iveatpipe ndewhdch
such internediate shafts 3 as shown in Fig. 6 are used, no vibrations are
caused, and thas ghnhbe FEpsncﬁnﬁe&X?@stQasth?e ailcereE e ri3Flagld @tc dihepd ower
neglect- ed. The cargo handllng however, still has draw backs
such as those ﬁﬁﬁt?%ﬂ%ﬂ°5@¢dﬂﬁ Qlﬁ m?kp?nﬁﬂ%ﬁﬂ|k5tkﬂta|ﬂﬁiﬁﬁ&asmtowenﬁérses

during its operaélon Lch ar e_ al nost tolerable to i nboard residents
: an cen r1fuga1 pump 2 ixed at the upper end to the motor

cover 15. An air chamber 16 is formed inside the protective
pipe 14 and the motor cover 15, which air chamber is sealed
against the liquid in the tank T. A hydraulic motor 17 is
mounted on the upper end surface of the centrifugal pump 2
inside the motor cover 15 so that the rotary shaft 9 of the
latter is connected to the output shaft of the hydraulic
motor 17.

On the flange 13 is fixed a hydraulic head 18 where
hydraulic pipeways are collected. -An oil pipe extending

| from a hj&raulic unit (not shown) located outside the tank T

and functioning as a hydraulic source is connected to the
hydraulié head 18, which hydraulic head is connected through
a hydraulic pibe 19 to the hydraulic motor 17.

A branch pipe 20 extends from the hydraulic motor 17 to
a bearing 21 for the rotary shaft 9 and to,alshgft seal
packing 22. The oil having been used to lubricate - the
bearing 21 is fed through an o0il return pipe 23 to the

hydraulic head 18. The oil having leaked from the shaft
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as well as workers inside and outside the vessel, and has been required to
be~inproved in this respect. (2) The nechanical efficiency of the hydraulic
un't is very low, leading to the | oss of ‘lots of energy. (3) The piping of
t he high pressure oil and the in- 5 stallation of the hydraulic pressure
control equi preseadr pacRifpki 22t 6. cddhaied himiraud i motade Nasr PY WHRNided
limt in the nunber of revolutions, resulting in the discharge lift of the
cargo handl i ng pranphki oehediftgal apgrpal er Aif tpresostd Vf tow - tpags sumeel | er
structure nust be provided. SUMMARY OF THE I NVENTI ON Thi s invention has
been acconpl i shedutrceo{rotoskovhp hboatediravibsicles isndsupp lalydedthrafughhithe
invention is to pro- vide a cargo handling punp which does not cause
unwant ed vi br at poateahdvespipeel4 roon therayer tahdnbad nds, andd dromgherei gh
mechani cal efficiency, which does not cause | oud noi ses, and which can

be- cont i nuous| yfaptharetiof bhe adraip IR EDI24 itfe.take dhgeroitlo ia tdien t he
obj ect, an electrically-powered water-imersed punp of this invention
conprises: a pr@5aiByrece¥est ahtakons dhppridbitimasdly iaa gdroredyraopéne
by a doubl e casing coggrised of inper. and quter cases with a notor-cooling

oi | passage forfedtPheRepeiteide ehthsithank T.

If hydraulic pressure is supplied from the hydraulic
unit through the hydraulic head 18 to the hYdraulic motor
17, the'hfdraulic motor lTwana thus the rotary shaft 8 are
rotated to suck in the liquid from the suction side 12 of
the centrifugal pump 2. and discharge same through a dis-
charge pipe 10 to the outside of the tank T.

The cargo handling pump Al aé described above is advan-
tageous‘in that, since no such intermediate shafts 3 as
shown in Fig. 6 are used, no viﬁrations are caused, and that
damage to such bearings as 7 and 8 in Fig. 6 can be neglect-
ed. The'Eargo handling pump Al, however, still has draw-
backs such~a§ those mentioned below.

(1) The hydraulic.unit produces loud noises during its
operation which are aimost intolerable to inboard residents
as well as WOrkers inside and outside the'veséel, and has
been requfrea to be improved in this respect.

(2) The mechanical efficiency of the hydr#ulic unit is
very low, léading to the loss of lots of energy. |

(3) The piping of the high pressure oil and the in-

5 I
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case being at upper and | ower ends closed in a watertight nmanner
respectively by upper and | ower |ids between which an output shaft of the
electric notor is rotatably held; a flange detachably fitted to a top
surface of a tank contain- ing a liquidto be transferred; a

downwar dl y- ext estdi INa tpiigre odhitte iydataudd cuppessand torédoloeghéphbabgerand
at a | ower end connected through a termnal box to the electric notor; 6
a punp with a casapigicdtiezh is at an end surface fixed to an underside of
the electric notor and with a rotary shaft which is connected to the output
shaft of the el ectrictnotlire hydrgulidr modblry hahapaduppeor 1inverinnbieesed in
the liquid in the tank and accommbdating therein the electric notor and the
term nal box i mumhgn erft inghvo lwdrieers;, aegmdténg invéhpi gésekeenei hiftram the
flange to an upper end of the notor cover and accommbdating therein the
downwar dl y- -exttdiediafrgs fandd ins\euept Lgmd tenneForaacgpesbgrolift et pipe
whi ch communi cates from a cooling-oil delivering punp | ocated outside the
tank through t KOFilghderslage #EPSFIGEOSFFﬁﬁtBFP BustaBe PRRYHEEdhe doubl e

the. ot or- cool i ng of | Cpg‘ééige thﬁﬁﬁr&ﬁﬁ?h&*f PR ERERGN "o Che outsi de of
the tank; and an el egt.ri g _cabl e whi xtends fro source 1o ate
outside the tank th hﬁﬁ*?nﬁﬂgﬁg aingefﬂeaf%?ﬂ?ﬂéghggmg?o Y?ﬁf%ﬁexﬁ I C
ot or. above drawbacks and an object of this invention is to pro-
vide a cargo handling pump:which does not cause unwanted
vibrations and is freé.from damage to-bgarings, which has a
high mechanica1 efficiency, which does not cause loud
noises, and which can be continuously operated for a long
period of time. |

In order to attain the object, an electrically-powered
water—immersed pump of this invention comprises: a pres-
sure—-resistant explosion—-proof electric motor enlcosed by a
double cééing comprised of inner and outer cases with a
motor—-cooling o0il passage formed thgrebetween, the outer
case being at upber and lower ends closed in a watertight
manner respectively by upper and lower lids between which an
output shaft 6f the electric'motor'is rotatably held;'a
flange detachably fitted to a top surface of a tank contain—
ing ahliquid to be transferred; a downwardly—extending pipe

which is at an upper end fixed to the flange and at a lower

- end connected through a terminal box to the electric motor;
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The outer peripheral surface of the inner case of the electric notor may be
proyided with spiral ribs to formthe notor-cooling oil passage. A

| ubricating oil

passage may further be provided so as to extend fromthe

cooling-oil inlet pipe for.lubricating a bearing for the rotary shaft of
the punp. The el ecpumpallighpaweasdngavbichnierasedepuaipd csutfaee ifiverd iten an
may further conprises a packing case which en- closes therein a shaft sea
packi ng portion fwoderikdder ofathe elFcthi¢ tmofor enpunith re aratemr tshgifit
manner; a branch pipe extending fromthe cooling-oil inlet pipe to the
shaft seal packi Wiipbr isoponaedtafintpi ple comtnmt cthafly 9f drhe red gedalicng

case to the outside of the tank; and an airﬁiressure passage provided to

comuni cat e fronMe&eside eWéingnkcrhipugher

BRAQT CRRT impeansedodakithg

case, whereby the drain of the cooling oil |eaked fromthe shaft seal

packi ng portion tdadidchBr §BE bynknand; #cepmradateing, Girpe imd her &ilecfirge.

The rotary shaft of the pu npy be chanically inte- grally connected to
raflt tBe PRevLRel

an end of the ouRB&PTs

-DYF 1 ottt e TA Y& EnReTY, 2 REOERQ

f f th t .shaft . of .th d of th haf f th
olectric motor . WAVENDAPS SFCARIIRE FIoNatts | EAE P K HRRRdcead PO BRfd-

ing to be jOinedeQgthSLer and accommodating therein the doﬁnwardly—

extending pipe in a watertight manner; a cooling-oil inlet
pipe whiéh communicafes from a cooling-oil dglivering pump
located oufside_the tank through the flange to the motor-
cooling o0il passage inside the double.casing of the electric
motor; a cooling-oil outlet pipe which extends from the
motor-cooling oil passage through the flange to open to the
outside—of the tank; and an elecfric cable which extends
from a power soﬁrce located outside the tank through the
flange and the'terminal box to the electric motor.

The#outer peripheral surface of the'inner case of the
electric motor may be provided with spiral ribs to form the
motor~cooling oil passage.

A lubricating oil passage may further be provided so as
to extend from the cooling-oil inlet pipe for lubricating a
bearing for the rotary shaft of the pump.

The eiectrically-powered water—-immersed pump of this
inventioq may further comprises a packing case which en-

closes therein a shaft seal packing portion for the rotary
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The protective pipe, the notor cover and the centrifu- gal punp of the thus
constructed electrically-powered water-inmersed punp are supported in the
tank when the flange is fitted to the top surface of the tank. A

wat er-tight air chanber is formed inside the protec- tive pipe and the

not or cover, in wshec€h aifr thhaptmp ifhecadeatent tilyt endremeir na (Byamch i pe
termnal box and the pres- sure-resistant explosion-proof electric notor
are accomo- dat edtemitléngl €comi thavtodlingenil obele hypipe dsi ndieofshddblseal
structure in which the notor-cooling oil passage is formed, 8 t hereby

ef fectively insubatkmnggt hertioning douinl pire ommwticdinatfoom Bjhe packing
operating the electric notor, the cargo-handling centrifugal punp is :
rotated, therebycegettantherouheide q@fthlwwgw a2} Ahaige priessure phesag
outside of the tank. The cooling oil delivering punp |ocated outside the
tank supplies therevédfpdgtei conmupighte HEramAYLRidR Ithe tamkyithaough e
not or - cool i ng oi l Qassage. The cooling oil then flows alaong the spiral ribs

to renove the heBPLENEPULBJLS bR (PRCEEIRG G458 nothBT e ey drgdg odolthRg

oi I is passed through the, |lubpricat-_in i | passage t.o |ubricate the .

bearing for the FBPgF9gsﬂé#tPﬁ?k? efiﬁﬁhﬁhe.éﬁaf% eal packing portion is
discharged by the air pressure through the drain pipe.

The rotary shaft of the pump may be mechanically inte-
grally connected to an end-of the output shaft of the elec—
tric motor. | |

Alternativeiy, the end surfgces of the rotary shaft of
the pump and of the output shaft of the electric motor,
which are of different materials,'may be subjected to weld-
ing to be joined together.

The protective pipe, the motor éover and ‘the centrifu-—
gal pump of the thus constructed electrically-powered
waﬁer—imﬁersed pump are supported-in the tank when the
flange is fitted to the=£op surface of the tank.

A water—~tight air chamber is formed inside the protec-
tive pipe and the motor cover, in which air chambér the
downwardly—extending pipe, ihe terminal box and the pres- 
sure-resistant explosion-proof electric motor are accomﬁo—
dated.

The electric motor is enclosed by a casing of double

structure in which the motor-cooling oil passage is formed, -
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The cooling oil supplied fromthe cooling-o0il inlet pipe through the branch
pipg to the shaft seal packing portion returns to the spirals inside the
doubl e casing of the electric notor after lubricating the shaft seal
packi ng portion. Thus, the oil supplied fromthe cooling-oil delivering
punp perforns t htberébncefdastivety, inswldthingdfthehe wimkiotg isoumt @f, the

| ubricating of the bearing for the rotary shaft of the punp, and

| ubricating and ebeftngcomoter. shaft seal packing. Since the electric notor
is maintained at below a certain tenperature, same can be operated for a

| ong period of time. BY operatinghtherirat simimoter .t Hdeelcagro-bamdiiongand
the shaft of the punp are subjected to nmechani cal connection or pressure
vel di ng to be i nte@taifysadipiawp t bytHatedhn thergby to feagsfeantheciliguad
the shafts is un]jkely to take place., The above and .ot her objects, features
and advant ages o?hfﬂ?éhiﬁ +ﬁ?¥#&5ﬁIRlHﬁaﬁﬂnihﬁpﬁﬁﬁéﬁFefPénﬁpﬁetﬁékbomﬁng

description and the ended. ¢l ai ng, ken i.n conjungtion with the '
acconpanyi ng drawﬁnggp'% %ﬁ?%ﬁ?ﬁi?&;rééxﬁy%ﬁJQQ @ybﬁb cated Quksida bhelike

reference C_har ACL SR s H e T1e  doo 1 e o1 1 EnPouah \Fhe cooling o0il inlet
lpipe to the motor—cobling 0il passage. The éooling 0il then
flows along the spiral ribs to remove tﬁe heat generated
from the electrié motor. |

Part of thé cooling oil is passed through the lubricat-
ing o0il passage to lubricate the bearing for the rotary
shaft. of the pump.

The cooling oil supplied from the cooling-oil inlet
pipe thfough the branch ﬁipe to the shaft seal Qacking
portion returns to the spirals inside the double casing of
the electric motor after lubricatfhg the sh#ft seal packing
portién.;

Thus,‘the 0il supplied from the cooling-oil delivering
pump performs three functions, i.e., cooling of the electric
motor, lubricating_of the bearing for the rotary shﬁft of
the pump; and lubricating and cooling of the shaft seal
packing.

| Since the electfic motor is maintained at below a
certain temperatﬁre, same can be operated fof a long périod
of time.

9 -
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Fig. 1 is a longitudinal sectional view of an electri- cally-powered

waj er -i mrer sed punp according to one enbodi- nent of this invention; Fig. 2
is an enlarged view of a portion including an electric notor in Fig. 1;

Fig. 3 is an enlarged view of a portion including a centrifugal punp in

Fig. 1; Fig. 4 is agimgd thewpiput tsHaftNdr Rive @l@cithecem8éort bha FRLOT;
Fig. 51is a longitudinal sectional view of an essential portion of an

el ectrical | y- postea £l ofit e i pumy ok sy exted dionmechaniekheconnbedi RN r of
this invention; Fig. 6 is a |longitudinal sectional view of a conven- tional

electrically- ckpnﬁssuzagﬂbﬂuﬁnﬁ|quununmtaymd1EvgJoineﬂ aogeﬂgebudaﬂaérror
sectional view of a conven- . 10 tional hydraulically-driven cargo
handl i ng punp. DESCR RUA¢mR IKHE yPRE-FERREBhEYBEDI FENE 1 ERbdgti pentakef this
i nvention will now be described with reference to the attached draw ngs.
Referring to Fimlsacel. to 3, a flange 26 is detachably fitted to the top
surface of a tank T and a pipe- and wire-connection unit 27 is securely
nmount ed t her eon. [ﬁhe aReyofand @dheracdlipcéss efarhyrpspandgadyantages ‘of

cooling-oil outlet pipe 29 and a cooling-oil inlet pipe 52a are inserted
' this 1nvent10n w111 become apparent from the following

descrlptlon and the appended claims, taken in conjunction
with the accompanying drawings in which like parts or ele-
ments are denoted by iike reference characters.
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a longitudinal sectional view of an electri-
cally—pdwered water—-immersed pump according to one embodi-
-ment of this inventioh;
Fié. 2 is an enlarged view of a portion including an
electric motor in Fig. 1;
Fig. 3 is an enlarged view of a portion including a
: centrifué&l pump in Fig. 1;
Fig. 4 is a front view of a terminal box and the elec-
tric motor;

. Fig. 8 is a longitudinal sectional view of an essential
portion of an electrically—-powered water—immersed pump
according té another embodiment of this invention;

Fig. 6 is a longitudinal sectional view of a conven-
tional electrically—-driven cargo handling pump; and

Fig. 7 is a longitudinal sectional view of a conven-

10 —
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through the flange 26 to be fixed. The downwardly-extending pipe 28 has its
| ower end connected to a termnal box 30 and seal ed by a pipe seal nenber
31 Tixed at an upper end of the term nal box 30 (Figs. 1 and 2). The

term nal box 30 conprises a base plate 32, side walls 33 standi ng upright

thereon, and antuppen Wekrad4ipa0Yidediovent fergPpedin@iisg Gudde side walls
33. Aterminal nount 36 is fitted to a support 35 which protrudes from an
i nner surface of one of tDESSRIUPTIGONIGF3BHE APREFERRED EMBGDIMEMY i S provi ded
with an opening for allowing a wire- connecting operation at the term nal
mount 36 to be per- Ewmbnddmenhichf opkeihs ninvennioonmesill alosdk kestribed
term nal - box cover 37 screwed to the side wall 33 (Figs. 2 and 4). An
electric wire 38idht enliengnteobvatpowettached elfavoinghown) on. the top
surface of the tank T is passed through the pipe- and w re-connection unit
27 and then through Bhéerridawhvvaﬁjﬁuekt’emoﬁ N i lpngxs 260 ise dedacbebdst t o
the term nal nount 36 é g 1 and 2 An upper lid 39 of a

pressure-resi st Ahttelptastha- peposurfars rof aohank A4 iandser aviee—t endhe
undersi de of the base plate 32 of the term nal box 30, which upper lid is
at the undersi d8iFPoGPRBECHIPR Wbt &F tﬁwﬁﬁﬁﬁ?gﬂyzﬂﬂf“@fdf6PeF@Pn ti Hgper

respective Orin 42 and .43 therein nner case 44a o
pregsure;resistﬁﬂa e?BI6s?%%nYﬁEéﬁy?ﬁ¥§ﬁ94%95nﬁ%ﬂs 28,2 °°°Hlng'°1l outlet

pipe 29 and a cooling—oil inlet pipe 52a are inserted
through the flange 26 to be fixed.

The downwardly-extending pipe 28 has its lower end
connected to a terminal box 30 and sealed by a pipe seal
member 31 fixed at an upper end of the terminal box 30

. (Figs. 1 and 2).

The terminal box 30 comprises a base plate 32, side
walls 33 standing upright thereon, and an upper wall 34
provided on the upper ends of the side walls 33. A terminal
mount 36;is fitted to a support 35 which protrudes from an
inner surface of one of the side walls 33. Another side
wali 33 is provided with an opening for allowing a wire-
connecting operation at the terminal mount 36 to be per-
formed, which opening is normally closed by a terminal-box
cover 37 screwed to the side wall 33 (Figs. 2 and 4).

An electric wire 38 extending ffom a power source (not
shown) on the top surface of the tank T is passed through

the pipe—~ and wire~connection unit 27 and then through the

11 h““‘_*‘““““---_
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44 i s di sposed such that its upper end pressure-contacts the Oring 42,
whil e an outer case 45 of the electric notor 44--which is -at the upper and
| ower ends provided with respective flange portions 45a and 45b--has its
fl ange portion 45a pressure-contacted with the Oring 43 (Fig. 2). Spiral

ribs 46 are provigeawandap-extend Peg i piee ad8 sty frc e difnddted et Hea %R rhdfal
of the electric notor 44, with which spiral ribs is contacted an inner

peri pheral surfageunt sbe(Puger Caswd4d) 1o provide a double casing and a
nmot or-cool i ng oil passage 54 inside the double casing (Fig. 2). The
cooling-oil inlet pipAn5@ppéfipid 139 icf cornpredssd-aes ictalntngxeilbsiiBhebrdef
(Fig. 2) provided in a lower lid 47 of the electric notor 44, which

cool ing-oil inleélectmiini motar ed4 tis catewatd arnulher yaiesajee5df gaheobhse
passage 55 and an upwardl y-directed oil passage 56 to a | ower end portion
of the notor-coobiageod? phsthegetormingl lrerdlanwhioh iuppesf lideis at the
nntor-coollng oil passage .= 12 54 conmmunicates via an oil passage 57
provided in the ﬂnéﬁgélg®rETQﬁﬂdﬁﬂ1Wﬁthfﬁ?ﬂﬂk&ﬂ graovess 40oaad 4ill fpasfabe
58 in the upper lid 39, which oil passage 58 conmunicates to the

cool i ng-oi | outIE%n$|b%SEEFQWﬂQﬁPTRﬁﬂﬁﬁn%?tﬁ9@34@oéwﬁﬁ648| Aot Lepesggase

(Figs. 1 and 2). A stator 59 is provided .inside the inner case_44a of
4a of the pressure—re51stant explosion—-proof electric motor

44 is disposed such that its upper end pressure-contacts the
O-ring 42, while an outer - tcase 45 of the electric motor |
44-—which is at the upper and lower ends pfovided with
respective flange portions 45a.and 45b~—-has its flange
portion 45a pressure—contécted with the O-ring 43 (Fig. 2).
Spiral ribs 46 are provided on an outer periphgral
surface_of the inner case 44a of the electric motor 44, with
which spiral ribs is contacted an inner peripheral surface
of the outer case 45 to provide a double casing and a
-motor—coSIing 0il passage 54 inside the double casing (Fig.
2). . .
The cooling-oil inlet pipe 52a (Fig. 1) is connected to
a cooling-oil inlet 52 (Fig. 2) provided in aﬂlower lid 47
of the electric motor 44,'which cooling-o0il inlet communi-
cates through an annular passage 53, an oil passage 55 and
an upwafdly-directed 0oil passage 56 to a lower end portion
of the motor-cooling o0il passage 545

An.uppef end portion of the motor—-cooling oil passage

-
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the electric notor 44, and a rotor 61 fixed around the output shaft 60 of
the electric notor 44 is disposed inside the stator 59. An electric wire 62
extends fromthe stator 59 to be electrically connected with the electric
wire cable 38 at the term nal nmount 36. A bearing 63 is provided at the
upper lid 39 of Géheozimuticiatesotvie 44 bl pappegei 6 phevodeguinstnétfbingd

t he upper end,

and a bearing 64 is provided along wth a shaft seal packing

65 at the | ower dard ion ddr ofppdet ongerheaget pbt tehaht 06D passagevdd in the
portion (Fig. 2). The |ower end of the output shaft 60 is machined into a
mal e spline 66. ubrfeaciliig BPanyhied ofi lanaseagei F8gadmpunpcE&Ves stg otlmd to
the underside of the lower lid 47 of the electric notor 44, and the joint
i s made wat erti goolipemedds oyt las 0ipend%owhinh corme¢t$gto3y cgoling-oil .
cylindrically-shaped motor cover 69 is grovided around the electric notor

44 such that it ®utdtr 58ad (§igsacd aBft

¢ts the facing flange 68 of the

centrifugal punp 67 in a watertight manper. . 13 An upper cover 70 is
fixed to the upper efidSdPtOReSRoi8r PEBVEACRoinGEdRnt R pERNIDVEASS 247 RA ded

ith a hole in which the | d,portign_of fective pi i
flited (P 1) thmelgtorad rosop, pB- ranficearotal Ehpbixehirdind und

output shaft 60 of the electric motor 44 is disposed inside
the stator 59.

An electric wire 62 extends from the stator 59 to be
eleqtrically connected with the electric wire cable 38 at
the terminal mount 36.

A bearing 63 is provided at the upper lid 39 of fhe
electric motor 44 for supporting the output shaft 60 at the
upper eﬁd, and a bearing 64 is provided along with a shaft
seal packing 65 at the lower lid 47 for supporting the
output shaft 60 at a lower portion (Fig. 2). The lower end
of-the oﬁtput shaft 60 is machined into a2 male spline 66.

A facing flange 68 of an centrifugal pﬁmp 67 is joined
to the underside of the lower lid 47 of the electric motor

44, and the joint is made watertight by means of an O-ring

or the like (Fig. 3).

A cylindrically-shaped motor cover 69 is provided

around the electric motor 44 such that its lower end surface

contacts the facing flange_GS of the centrifugal pump 67 in

a watertight manner.
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fixed to the flange 26. Thus, an air chanmber 72 is fornmed inside the
protective pipe 71 and the notor. cover 69, which air chanber acconmo- dates
t herein the downwardl y-extendi ng pi pe 28, termnal box 30 and
pressure-resistant expl osion-proof electric notor 44 in a watertight

manner. A bearing case dgpés Eo¥drdra oid heifearivey ttHeangmeis endnd £t R@ej O Nt
I's made watertight by an O-ring. The rotary shaft 76 of the centrifugal
punp 67 is suppmoter dyvenm &Pppevhiaripmpriovet ds euevildedr wigh72 @8tk in
provi ded at the bearing case 73 (Fig. 3). A cover case 77 is provided

out si de the beawhhghctise V@ven el epomstdims e prpdestdase pidei F1fiixed to
the | ower end of the bearing case 73. The punp case 78 is provided with a
suction port 12fibteduckisig Ih. | i%he drateotiivie @iges JHarige apothe80pper end -
di scharg- ing the liquid, to which.discharge port is connected a di scharge
pi pe 81 for di sEixedi¥ the flanged Zfutside the tank T (Fig. 3). The rotary
shaft 76 is at the upper end provided with a female spline 76a for )
engagement with the Fet®e 3 il ehagibamd odispdorarss ingddgnghat pragesbive
end provided with 14 ippeller 82. Avpacking case 83 is_provided which is
fixed to the pipe 71 and the motor cover 69, which air chamber accommo-
dates therein the downwardly-extending pipe 28, terminal box
30 and preésure—resistant explosion-proof electric motor 44
in a watertight_manner;

A bearing case 73 is fitted to the facing flange 68,
and the joint is made watertight by an O-ring. The rotary
shaft 78 of the centrifugal pump 67 is supported by an upper
bearing 74 and a lower bearing 75 each provided at the
bearingnéase 73 (Fig. 3).

A cover case 77 is provided outside the bearing case 73
to cover same, and a pump case 78 is fixed to the lower end .
of the bééring case 73.

The pump case 78 is provided with a suction port 12 for
sucking in liquid and with a discharge port 80 for discharg-
ing the liquid, to which discharge port is connected a
discharge pipe 81 for discharging the liquid outside the
tank T (Fig. 3).

The rotary shaft 76 is at the upper end provided with a
female spline 76a for engagement with the male spline 66 of

the output shaft.so and at the lower end provided with

14
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bearing case 73 inside the punp case 78. A hernetically seal ed air chanber
88 is fornmed inside the packing case 83, in the interior of which air
chanber a shaft seal packing portion 84 is provided for sealing the rotary
shaft 76 (Fig. 3). A bearing-lubricating oil passage is nmade up of a branch
pi pe 85 comuniiGigd NG ragm t he annul ar passage 53 of the lower |id 47 to
the | ower bearing 75 of the bearing case 73, a lubricating oil passage 86

communi cating from thedokielg keae 83 13 paotfidedpwdichedsi #gxéd, tangha
cooling oil passage 87 conmunicating fromthe upper bearing 74 to the
annul ar passagddat iifg gas?®) .73THasdder &heopuabp. taget F8s construct ed
electrically- powered water-imersed punp B will now be described. The
flange 26 of the el ectheiromtlicaddwesedledt eiri chanmbese88puspfBrinedf insidet o
the top surface of the tank T so that the protective pipe 71, notor cover
69 and centrif udwe RaekinE? caseeld,i ino thike ingrkk iorobifowBdchyaihechamber ny
of a power source, a cooling oil delivering punp and an air pressure source
on the top sur f&ed tofseae Pagking parkdoar 8éghs arpviédadbéer7sepling the
continuously fornmed inside the protective pipe 71 and the notor cover 69,
and the downwarr@®bprdxsdiditng €pi(Ed&283)ter mi nal box 30 and

ressure-resistant expl osi.on-proof, el ectri not or 44 con- 15
P A %earing—qu%ricat?ng o?l passage ?s made up of a

branch pipe 85 communicating from the annular passage 53 of
the iower_lid 47 to the lower bearing 75 of the bearing case
73, a lubriéating 0il passage 86 communicating from the
lower bearing 75 to the upper bearing 74, and a cooling oil
passage 87 communicating from the upper bearing 74 to the
annular passageISB (Fig. 3). |

' The‘operation of the thus constructed electrically-
powered water—immersed pump B will now be described.

The flange 26 of the electrically-powered water—im-
mersed puhp B is fitted to the top surface of the tank T so
that the protective pipe 71, motor cover 69 and centrifugal
pump 67 extend.into the tank, followed by the mounting of a
power source, a codling 0il delivering pump and an air
pressure source on the top surface of the tank T.

A wateftight air chamber 72 is continuously formed
inside the protective pipe 71 and the motor cover 69, and
the downwardly-gxtending pipe 28, terminal box 30 and
pressure—-resistant explosion-proof electric motor 44 con-

T
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tained in the air chanber 72 are protected fromthe anmbient |iquid. Omng
to the non-presence of internediate shafts and their supporting bearings. as
in'the prior art, the electri- cally-powered water-imersed punp B is '
relatively light in weight. Since the eléctric notor 44 is enclosed by a
doubl e casi ng ndcdneds dn tthe airechamtiesuff@r acaspsofidataddinén the ambisntg
sound of the electric notor is effectively insulat- ed. The spiral

nmot or - cool i ng oilligydskage 54 fornmed By the ribs 46 in the double casing
serves to increase the cooling effect by the cooling oil. By operating the
electric notor 44, tR@iggntto thganopurpessnrs e bt h@gﬂ?mﬂ“% hedt 5 Aand
rotated, the quyiq in the tank T is discharged through the discharge port
80 of the centrithedd SyPROTEEngnRetRéndPstfalBet PE pRT BAT t¥F § het Rutash afd rdf-
the tank T. The coaqling oil deliverin u di sposed outside the tank T
suppl i es the co&@ﬂ4§7®°WeFﬁPOH§ﬁefﬁémaﬁgﬁgRgPBWP BnigiToplphbively tlighie in
notor-cooling oil p %§age 54, where the cooling oil flows along the spiral
ribs 46 to effi &%®* "1y renove the heat generated fromthe el ectric notor

b Conseduent |y, UG Sl gC e B ERCREE VLT L TURLESEAS AP P R
shaft.60 of thecasing made up of the inner and outer cases 44a and 45, the
running sound of the electric motor is effectively insulat-
- ed.

The spiral motor—cooling oil paésaée 54 formed by the
ribs 46 in the double casing serves_to increase the cooling
effect by the cooling oil.

'By operating the electric motor 44, the centrifugal
pump 67 is rotated. If the pump 67 is rotated, the liquid
in the tank T'is discharged through the discharge port 80 of
the centrifugal ﬁump 67 and the discharge pipe 81 to the
outside Sf the tank T.

The cooling 0il delivering pump disposed outside the
tank T supplies the cooling oil through the cooling oil
inlet pipe 52a to the motor-cooling o0il passage 54, where
the cooling oil flows along the spiral ribs 46 to efficient-
ly rémove the héat generated.from ﬁbe electric motor 44.
Consequently, the electrically-powered water—immersed pump B
can be operated for a long period of time.

Referring to Fig. 5, if the output shaft 60 of the

16
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16 electric notor 44 is extended to include the rotary shaft 76 of the punp
67 _as an integral part thereof, the bearing case 73 and the bearings 74 and
75 as shown in Fig. 3 can be omi tt ed. Further, an error in the
concentricity of the shafts can be prevented. The output shaft 60 of the

el ectric notor dile¢srienmstonldsq imdextodndeat hon istedaide \thiel @ oittarys shaguyi 7gd
that the rotary shaft 76 of the punp 67 is nade of stainless steal. Thus,

if the output shfifthéOpwiptée «d et riitet egxtedr p&@tammemh@fnotheybeh&ﬁhg?Sa@é
the punp 67 are to be integrally united as shown in Fig. 5 the ends of
both shafts are7$ubpdctizel herpinss ide axsl cﬁﬁng.sorsmedndiimgFtia.bé icahnbd t o-
gether. The joint of both shafts as referred to above is |locat- ed upwardly
of a shaft sealompttedt. seutther hemaqear dmfthecGoagenisicihg ofokhag oil,
or at an internedi ate position between the shaft seal 92 and an upper
portion 84a of shaftstcarde RrMaRFesortion 84. Wth the construction as
descri bed herei nabove, the foll ow ng advant ages can he obt ai ned.

(1) '
sol ution has been giWemh &t Rqﬁaﬁﬂﬁiﬁbé@k§ft&hﬁhéléﬁﬁﬁéﬁtPBESF éﬁeéFrGEner‘

not or -dri ven ch. as ncrease .in overall wei
generatilo\rll of p\l;?n&’g?’?%q’% °a¢1d’at’m§’“(j I't B’R’t‘ﬁﬂ? \é arllsn§§q3 flhﬁnf‘Fk&he(Z) A

sol uti on has been acks t the conven i 0 drau
mot or - dri ven putipt chsr}éasptt hﬂ”egoce\;tI :ﬁ% Pl 37 1% H2R6°BY' 8B&IaDYELNLS: .

Thus, if the output shaft 60 of the elgctric motor 44
and thé rotary shaft 76 of-the pump 67 are to be integraliy
united as shown in.Fig. 5, the eﬁds of both shafts are
subjected to pressure welding or welding to be joined to-
gether.

The joint of both shafts as referred to above is locat-
ed upwaf&ly of a shaft seal 92 for sealing thé output shaft
60 against the cooling oil, or #t an_inferme&iate position
between the shaft seal 92 and an upper portion 84a of a
shaft seéi packing portion 84. .

With the construction as described heréinabove, the
following advantages can be obtained. .

(1) A solution has been given to theﬂdrawbacks to the
conventional electric motor—-driven pump such-éé the increase
in the overall weight, the generation of vibrafions and the
damage to the.bearings and the like.

(2) A solution has been given to the drawbacks to the

" conventional hydraulic motor-driven pump such as the genera-
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17 tion of noises, the | ow nechanical efficiency and the like. (3) Since

the electrically-powered water-inmersed punp of this invention is snmall in
size and of sinple structure, its naintenance, disassenbly and assenbly as
well as its transportation and installation can be easily done. The punp of

this invention giam ¥t adidsdganthabw hechaghanilcakfetieabpnsnd dbhé NDike.
operation is higher than that of the hydraulic notor-driven punp. (4)

Since in the el ectri(@ | widicieehewalleetirigrl s gdppuapedl wh bé - i iersé@punie
pressure-resi stant expl osion- proof electric notor is-enclosed by a_casing

of doubl e strugifurthikavinvenitiencadal smgldi inpassagendfioo fresinpbs estrud here,
are obtai ned advantages that the running sound of the electric notor is
| ess noi sy and ittmtmaintenanzer,i ddsessembpgr anhdr essemblppagseel] s | g
period of no-open opera- tion of the punp is possible. 1 8 Wiat is
clainmed is: .1. t&anﬁpaw&mﬁaahlynpomesédlﬁateonlqwerbedepﬂnbyc®mme4S|ng a

pressure-resistant expl osi on-proof electric notor
The pump of thls invention has an advantage that its

mechanical efficiency during'operatiop is higher than that
of the hydraulic motor—-driven pump.

(4) Since in the electrically-driven water—immersed
pump of this invention thefpressure—fesistant explosion-
proof electric motor is enclosed by a casing of double
structure having the cooling oil passage fofmed therein,
there are obtained advantages that the running sound of the
electric ﬁotor is less noisy and that, since a rise in
temperatﬁre is suppressed, a long period of no-open opera-

tion of the pump is possible.
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encl osed by a doubl e casing conprised of inner and outer cases with a

mot or - cool i-ng oi | passage formed therebetween, sai@d outer case being at
upper and | ower ends closed in a watertight manner:r [ wpper
and | ower |ids between which an output shaft of sai dﬁmmllmlmHms _
rotatably heIdwﬂitfﬁgngqaqﬁggp@§ply fitted to a toop strface of* astan
containing a liquid to be transterred; a downwardl y-extending pipe which is .
at an upper end fixed 4o sahdelbaRo¢cantydbofe Qiha EOf- FRARDECI P A OUON 2
termnal box to said electric notor; a punp wth a casing ich i's at an

end surface fix@eprasangynderside of said electric notor and with a rotary
shaft which is connecteg to said output shaft of said electric nmotor; a
cylindrically-shaped mat greeguee-r8BEs6&AtL I BxpI@sidmtprodn & et @K b
accomodating therein said electric notor and said term nal box in a

wat erti ght -manegklosedr biyeat deabpe peasihgncomgr { £edn 6 hei dAd@mgmd e rupper
end of said notor cover and accommodati ng therein said downwardly-extendi ng
pi pe in a wat echisght wiihner motiocecbohingi ¢il npedsqggoef admexh ttremabe tomiens
froma 1 9 cooling-o0il delivering punp |ocated outside the tank through
said flange t osgdddombeor casel bagnsdi &t papparjcandisiakesgntls closed in a

watertight manner respectively by upper and lower lids
between which an output shaft of said electric motor is
rotatably held;

a flange detachably fitted to a top surface of a
tank containing a liquid to be transferred;

a downwardly—extending pipe which is at an upper end
fixed to said flange and at a lower end connected through A
terminai box to said electric motor;

a pump with a casing which is at an end surface
fixed to an underside of said elec;ric motor and with a
rotary sh;ft which is connected to said output shaft of said
electric motor; |

a cylindrically—-shaped motor cover immersed in the
liquid in the tank and accommodating therein said electric
motor and said terminal box in a watertight manner;

a protective pipe extending from the flange to an
upper end of said motor cover and accommodating therein said
downwardly—extending pipe in a watertight manner;

a cooling-o0il inlet pipe which communicates from a

i;’[‘his Sheet Has Been Reﬁaced
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doubl e casing of said electric motor; a cooling-oil outlet pipe wAich
extends from said notor-cooling.oil passage t hr ough Tﬂulnuﬂ en to
the outside of the tank; and an electric cable which EmﬂMMﬁomer
source | ocated outside the tank through said flangé afd Sai'd tYerm - *nal box
to said el ectricvomimg-oid d¥lisleading Gainpyipewteddovaisétei BHBI 688k P¥AFough
according to claim1l, wherein spiral ribs are provided on an outer

peri pheral surfsaciel oflsanged tionsaridcaséorecholimgabdlnptesageoinggd®i daid
passage. 3. An electrically-powered water-imersed punp according to claim
1 or 2, furtherdoadnipr icisnignga dfulskiidakeilegtoiik passage extending from said
cooling-oil inlet pipe for lubricating a bearing for said rotary shaft of
said punp. 4. An el ect @i caldljingondledutdedr piprevbédhperpendsof comgsdiod any
one of clainms 1 to 3, further conprising a packing case which encl oses

t herei n a ‘shaf modeai~qeadkingg ogdr prsRager thapughosai¢ £hange oto sepen phathien
a watertight manner; a branch pipe extending fromsaid cooling-oil inlet

pi pe-to said swwﬁﬁkﬂﬁapfpé@@iﬁgngérﬁﬂén; a drain pipe commu- nicating from
sai d packing case to the outside of Lhe tank; and an air pressure passage
provided to communi cat &% eIRCSTES AEPLRVPARR SRIBRGH EEOW IRIFET RAYUT G

the packing l%gated outside the tank through said-flange and said termi-
nal box to said electric motor.

2. An electrically-powered water—immersed pump
according to claim 1, wherein spiral ribs are provided on ah
outer beripheral surface of said inner case to form said
motor—-cooling oil passage.

3. An electrically—poweréd water—immersed pump
accordiﬂg to claim 1 or 2, further comprising a lubricating
oil passage extending from said cooling-oil inlet pipe for
lubricating a bearing for said rotary shaft of said pump.

41 An electrically—-powered water—immersed pump
according to any one of claims 1 to 3, further comprising a
packing case which encloses therein a_shaft seal packing
portion for said rotary shaft of said pump in a watertight
manner; a branch pipe extending from said cooling-oil inle;
pipe to said shaft seal packing portion; a drain pipe commu-
nicating from said packing case to the outside of the tank;
and an air pfessure passage provided to communicate from

; outside the tank through.said motor cover to the packing

20
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case, whereby the drain of the cooling oil Ieak gm ﬂ ’m”ﬂum seal
packing portion is discharged by the air pressu ﬂlraln plpe
5. An el ectrically-powered water-imersed punp accordlng o %any one of
claims 1 to 4, wherein said rotary shaft of said punp is mechanically

integrally Conrbeac.,leed wH 1 e RGOl radind oQUiBUt c8B2fihgObisal daREECEFOE JPELT -

6. An electrically-powered water-imersed punp according to any one o
claims 1t0.4, gFteidesAnGaiindCoporefionaiid tekahirgbal byotnsaadr

of said output shaft of said electric notor, which are made of dlfferent
materi- als, arhrudeEad deawsl @iipe.t o be joi ned together.
| 5. An_electrically-powered water—immersed pump
according to any one of ciaims 1 to 4, wherein said rotary
shaft of said pump is mechanically integrally connected to
an end of said output shaft of said eleetric motor.
6. An electrically—-powered water—-immersed pump
according to any one of claims 1 to 4, wherein end surfaces
of said rotary shaft of said pump and of said output shaft

df said electric motor, which are made of different materi-

als, are subjected to welding to be joined together.
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