; 67e3e* 2k’ hhij 2j vj 6) T2k!  HYDRAULI C TURBOVACHI NE TECHNI CAL FI ELD OF THE
| NVENTI ON The present invention relates to a hydraulic 5 t%MMM"ﬂmwmmﬁmmuch
as a punp, and in particular, the present invention rel ates er

‘provided in such a hydraulic turbomachi ne for defining a diffusesieehannel
around an inpeller of the turbomachi ne. BACKGROUND OF THE | NVENTI ON 10 FI G

2 shows an exanple of a two-stage punp with a built-in noto MM W"ﬂmmfne
vari ety of such a hydraulic turbomachi ne. This punp has a and
a punptparth18 mhichzgavedazgotatiﬁ&?§ﬁ§ﬂ?A$10Nn conmon, aﬂdlghBMﬁn. -
respecti ve housi ngs an re | e to eac other, wt

ﬁ separat:ng wal | 22 di sposed ikﬁ%é@%ﬂfﬂgﬁgi$ﬁ%h I ng gf t he Sunp pﬁrt 18
as an in r : ere are disposed in the
housi ng a ﬁ#%@ﬁ#@?ﬁgéﬁﬂﬁﬁgﬁﬂtfﬁgﬁ3§ﬁﬁﬂ§f%% ond-stage inpeller 36 securely
connected to the {at.i f . I = | rs 40 and 42

’I[]hce)e ﬁ#{%%?&vénﬁltlﬁpdréfé‘ﬂ%p e”?cidea %Q%Lgfré%iéfc?

provi ded around t second stage | ers I ning diffuser

channel s arouigbddi IPEIE] Sas 2GR | VBAY 1) BLH PR AL, CRRENPSCABnand 48

are provi ded respectively around ‘each set of the inpeller and t

correspondisngedtffdisafeldt &Y des 4 A oLPRHEE pReydadd usersudr M hPapatihec
housing and to formfirst-stage and second-stage punpi ng chanbers. The

di f f user 42uafbdntaisEtoNFbIst@gel Ppi & 0d Chauder disasiépetoundaanaxi al
direction or a direction of extension of - 1
impeller of the turbomachine.
BACKGROUND OF THE INVENTION
10 FIG. 2 shows an example of a two-stage pump with a
built-in motor, which is one variety of such a hydraulic
turbomachine. This pump has a motor part 16 and a pump part
18 which have a rotating shaft 14 in common, and their
respective housings 20 and 22 are joined adjacently to each
15 other, with a separating wall 24 disposed between them.
The housing of the pump part 18 has an inlet port 26
and a discharge port 28. There are disposed in the housing
a first-stage impeller 34 and a second-stage impeller 36
securely connected to the rotating shaft 14, and resin-made
20 diffusers 40 and 42 provided around the first and second-
stage impellers for defining diffuser channels around the
impellers, respectively. Intermediate casings 46 and 48 are
provided respectively around each set of the impeller and
the corresponding diffuser in order to support the diffusers
25 within the housing and to form first-stage and second-stage
pumping chambers.
The diffuser 42 of the second-stage pumping chamber is
cramped in an axial direction or a direction of extension of
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the shaft 14 between a cylindrical pressing nenmber 52 extending the axial
direction fromthe separating wall 24 and a radially extending wall 48a of
t he second-stage intermedi ate casing 48, positioned on the upstream side 5
.thereof. Furthernore, the diffuser 40 of the first-stage punping chanber is
cranped between the wall 48a of the internediate casing 48 and a radially
extending wall 46a of the first-stage internedi ate casing, positioned on

the, Upstreahsi deatber goheryobd Bl 0988450230 ,53 26k ! fmd.along out er

peri pher al es 0 ousIrngs part *16“nd the

pump part 1§x¥‘é‘}é§fn§r %ngoékghﬁnﬁrqange t%r‘c’sﬁ%.cghgt %’%q_ngch.}r’%el nipe

fl anges 50 and cranpe provi e Ci erence of

the separating gakhaZd;;)5-B0kna:04 akgipagseds gﬁeug@ Btialduupl | gned

hol es forne ese nges and 5 are astene th nuts

68. This faﬁ@@m@d%tgheag%bs4andpwgtmehéassﬁurtﬁleyubé%&%%n thggdrousi ngs
20 and 22 and, at the sane tine, the fastening force is transferred to the

second- st agensi-&6 S err 2Ok dFRued, thee M ESSh S NEODSE Bi2e OF 1 Hhe - sepakat i ng
wal | 24 and, accordingly, the second- stage diffuser 42, the secondstage

i nt er nedi atpum@smggcﬁambéhelél eshmﬁéagaedwéénsehe4Qa1andstaheff itrsd - st age
internmedi ate casing 46 are tightly fastened together between the pressing
menber 52 ammter@édiatdeatbhyiegt éAdangd wakrhd26algf ekhenhdng mgl20 46viaxy t he
inlet port 26. However, in such a punp, since the fastening force inparted
by the bol tshanfirat-abagei nderoetigtapphrdugt opos2tionele ogi fhesers, it
is necessary for the diffusers to be forned of a resin material wth

suf fici ent WRfEHe38 ahdehthAreefacity to withstand such a | oad.
Alternatlvely, it _is necessary for the diffusers to be fornmed thick _in the
nﬁ'a' 30di recti onf 1#R39RTeP? AMGhPY FE%aEPBﬂ%dr%%PﬁgnaFE?FaP§r&§@€rﬁ&o

ser _increases .costs

Vor oover | 6ad8s aRoHRE §§t?'l§§a°§8eap | 86 ehi hh3 batPhoPar o ek Sh4 h
each other dirscly. i 5 LROYLECHOA0ENAL Sl heosur Laces thareal engaged

with each nely |n|s ereby rarsirng cos prése

I nvention tgk eéﬂetﬁQoﬁahBEQ §8n§h695 t' EE E‘EQmBleHBa E,l% W ag a
hydraul i ¢ turbonachi ne suc a punp can use i ffuser nol ded
froma provided on the 01rcumference of the separating wall 24.

15 Bolts 64 are passed through axially aligned holes formed in
these flanges 50, 53, and 58, and are fastened with nuts 68.
This fastening of the bolts and-the nuts securely
fastens the housings 20 and 22 and, at the same time, the
fastening force is transferred to the second-stage diffuser
/ 20 through the pressing member 52 of the separating wall 24
and, accordingly, the second-stage diffuser 42, the second-
stage intermediate casing 48, the first-stage diffuser 40,
and the first-stage intermediate casing 46 are tightly
fastened together between the pressing member 52 and a
25 radially extending wall 20a of the housing 20 having the
inlet port 26.
However, in such a pump, since the fastening force
imparted by the bolts and the nuts is directly applied to
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15 resin material wth relatively low tenacity. DI SCLOSURE OF THE | NVENTI ON
"In accordance with the present invention, a hydraulic turbonmachine
conprises a housing, one or nore inpellers arranged rotatably around an
axis wthin the 20 housing, one or nore resin-nmade diffusers provided
around the above-noted one or nore inpellers, respectively, for defining

di ffuser channels around the inpellers, one or nore support nenbers

provi ded Wity Biie, oust g, A pLessed Al o b LRELESRONd) ng ones of

the di ffusers for securely suppor a direction

above: Ot ed et Wit i k1o, hoMSL Ak, Ak el a5t co rBTbeL o- el o beruegnon

surfaces of the support nenbers a sers the surface of whic

as noted ah@yRkidy ald WikEssath gl BRed. oh&lermatdve1ySPed fical 1y,
t he above-noted support nenbers nay be internedi ate casings di sposed around

each set oheldeedameliar srandiifrisors esPpasuli fgrmbd ftseEs i ovhéeeslkial
t herearound to form punping chanbers within the housing. 5 Since, in the

pr esents i ndgnteicdri,orf .heHdivkireser hamath liyvhe esspeids meysier nertdrit=raradiwd e
casing are not directly engaged with each other, and, instead, are engaged
i ndi rect | y pwicirth medctabdtlhidry widnd tttee gestuct enbef detinick nd &f Hosed

t herebetween, the fastening force axially inposed 10 on the diffuser can be
uni f or m acilesFe@asesempEfing surface, whereby a resin material of the

di ffuser can have little tenacity as conpared with that of the above-noted
prior diffuser. HMomeser. sincedhandk s fad tHe sinfereedbite he

di ffuser and the support nenber  to be highly finished. 15 Consequently, it

i s possi bl £3FFNG 17 iFFREF 6 e AT R atd o ebst st ast e ohparedcti th

t he ahove-state rior art diffuser. Mre specjfically, the inteppediate
casi gl o BEGVE GF S AR VISR T AT grboy oo s YT ahe EORPRE:
which 20 t ik f i ed. | a manner that the groove surrounds
the axis a%&%&kﬁn@chﬁlﬁ%}?%%&&r% ates and an Oring is placed in the
groove as the el agld ¢, Rhar i BRIER ESER&T TN GpRE DRAWNGS FIG 1 is a

sectional view of the hydraulic 25 turbomachine according to the present
i nvention. don@iddrat idrsehld Aidls &V 1dv LR VL My @Rk 1 1y df@bibbRachine

t ur bomachi ne. PREFERRED EMBODI MENT
such as a pump which can use a thin diffuser molded from a
15 resin material with relatively low tenacity.
DISCLOSURE OF THE INVENTION
In accordance with the present invention, a
hydraulic turbomachine comprises a housing, one or more
impellers arranged rotatably around an axis within the
20 housing, one or more resin-made diffusers provided around
the above-noted one or more impellers, respectively, for
defining diffuser channels around the impellers, one or more
support members provided within the housing and pressed
axially by corresponding ones of the diffusers for securely
25 supporting them a direction of the above-noted axis within
the housing, and elastic members held between surfaces of
the support members and the diffusers the surface of which
are, as noted above, axially pressed against each other.
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- 4 A nost preferred enbodi mrent of the hydraulic turbonmachine according
"to the present invention will be explained with reference to FIG 1. The
hydraul i ¢ turbomachi ne shown in FIG 1 is a punp 5 having the sane basic
.constitution as that shown in FIG 2. Therefore, in the description given
bel ow, the sane reference nunbers are used for the sane el enents as those
in FIG 2. The punp is partitioned by the separating wall 24, 10 and has

the not t 16, and th t_.18 which the rotati haft 14 i
common. The. hous TRE 1 TS B Rar toTEE HALt the TR C JUPTOSR T the

fi 7ot ot age Thsarag o (AP Slhoadd BRoRTRRY SPRE T 15 1

resin- mdej%%é&‘%%éﬁﬁgd%@o @s%&&&iﬁ%é@fﬁ@&%ﬁrdédf rGP1ggPONdi ng

i npeller 3 i ntermedi ate casi are provided

respect i velﬁh@f@&%ﬁ&l%@iféfﬁ%émﬁﬁ@nghéﬁb@f@v&%@iﬁrauadhgﬂﬁ%hgpel lers

34 and 36 to formthe first-stage and second-stage punpi ng chanbers. 20 The

di ffuses 42 of t heirs@conih sirdoiuedi NG ePadibedn Nagha PLesssds PRt tAcb
extending fromthe surface thereof on the side of the notor part to the
separ at i ng sadpo24 meémisase o irereetied hate t bes pigssragnparfiid@btig engaged
with the separating wall 24 under an axial pressure therebetween and, 25
due to the engadedprestshurernch hetlseconardt ages ted@r nede a¢eggasding 48, the
first-stage diffuser 40, and the first-stage internediate casing 46 are
pressed tovdrdisradielY iweth pprch) abeheVithgbhiastlaseic anembey brivadi ng
housing wal | 20a - 5 having the inlet port 26. Formed on the peripheral
edges on t HA RPN EhereRIteRN di theskrstapingdi oapcaraxial ey paPP§edo
and 72_that are formed with O-ring receivin rooves 76 and 78,
respect?velQp ??qr@%@ﬁ??ﬁ?i?@?r@%e?%+?@F@r%%§g%? EreseReagtRBePYrERCeY i ngs

are pIacedwﬁ%%éggﬂatgg%fgf%égggfafﬁé% Pgé Qf%gﬁgééegén have little

tenacity as compared with that of the above-noted prior
diffuser. Further, it is not necessary for the surfaces of
the diffuser and the support member to be highly finished.
i5 Consequently, it is possible for the diffuser to be produced
at low costs as compared with the above-stated prior art
diffuser.
More specifically, the intermediate casing is provided
with an O-ring receiving groove in a surface against which
20 the diffuser is engaged in such a manner that the groove
surrounds the axis around which the impeller rotates and an
O-ring is placed in the groove as the elastic member.
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a sectional view of the hydraulic
25 turbomachine according to the present invention.
FIG. 2 is a sectional view of conventional hydraulic
turbomachine.
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contact with the internmediate casing in the axial direction. | NDUSTRI AL
APPLI CATION OF THE I NVENTION I n the above nost preferred enbodi nent, there
was 10 given a description of a case where the present invention is used in
a punp, but the present invention can be used in other types of hydraulic

t ur bomachi nes conprising inpellers and diffusers provided around the
inpellers. - 6 CLAIM5S 1. A hydraulic turbomachine conprising a housing,
one or nore inpellers arranged rotatably around an axis within said

housi ng) one or rﬁ)l“é’srtes‘-?rr?%a’d?%ef’? e‘b‘?o‘?ﬁd@be B EEFd one or nore

i npel I ers, &8 ectlvel for ?eflnlnggglf user channe aroun

ol | or s 1 A et St weTehCAGF o hbbePRg and
epgageq un §§%¥Gﬁr¥%tfh é¥é§%%x¥1lﬂqgaonfs of said diffusers in the
sa|

direction o axi's ereby Securely supportlng themin said direction
wi thin the housing, ngi JEImel f agess of

support nenbers ancja dggﬂ¢¥tg%rs toc%é engage Hﬁggchfoﬁﬁe ?n gald
direction. nayvdnHaWdte EHUIBEI HE: At LR 41 1thé0@e§1%‘9n agn Ori Ny

receiving groove is fornmed in each of said surfaces of said diffusers in
such a mannejedd¥rd heigraoy e3sddF Dptosn S ge@xbhsl ow aAneha@ns&hnei ng i s pl aced

in said groove to act as said elastic menber. 3. A hydraulic turbomachine
conpri si ngreference numbers are used for the same elements as those in
FIG. 2.
The pump is partitioned by the separating wall 24,

10 and has the motor part 16 and the pump part 18 which have
the rotating shaft 14 in common. The housing of the pump
part 18 has the inlet port 26 and the discharge port 28.

The rotating shaft 14 is securely provided with the first-
stage impeller 34 and the second-stage impeller 36 and the

15 resin-made diffusers 40 and 42 are provided around the
corresponding impeller 34 and 36. The intermediate casings
46 and 48 are provided respectively around the diffusers 40
and 42 provided around the impellers 34 and 36 to form the
first-stage and second-stage pumping chambers.

20 The diffuser 42 of the second-stage pumping chamber
has a pressing part 42b extending from the surface thereof
on the side of the motor part to the separating wall 24 in
such a manner that the pressing part 42b is engaged with the
separating wall 24 under an axial pressure therebetween and,

25 due to the axial pressure, the second-stage intermediate
casing 48, the first-stage diffuser 40, and the first-stage
intermediate casing 46 are pressed towards the inlet port,
and held against the radially extending housing wall 20a

- 5 -



a housing, one or nore inpellers arranged rotatably around an axis within
sai d housing, one or nore resin-made diffusers provided around said

i mpel l ers, respectively, for defining diffuser channels around the
-respective inpellers, one or nore internedi ate casings di sposed around
each set of said inpellers and said diffusers provided therearound wthin
the housing to form punpi ng chanbers, respectively, the internedi ate

casi ngs behagiengaged iHd gyressage with correspondi ng ones of said
diffusers in a direction of said axis, and elastic nmenbers held between
surfaces of sai dFsuned tonmeiee e rEinthesai ld el dddusar stHeo Uies ergag e & t &if each
other in said direction. 4. A hydraulic turbomachine of Claim3, wherein an
O ring recéhe dg ffueems 14 fardel® iareadhiacd maith st faoe B2 Saad a@réf users
in such a manner that the groove surrounds said axis , and an Oring is
arranged i dogaied Griddy ® tiirertrepeisaHing edr@aves néhisanrd 78, espectively.
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used in a pump, but the present invention can be used in
other types of hydraulic turbomachines comprising impellers

and diffusers provided around the impellers.
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one or more resin-made diffusers provided around said
one or more impellers, respectively, for defining diffuser
channels around said impellers,
one or more support members provided within said
housing and engaged under pressure with corresponding ones
of said diffusers in the direction of said axis thereby
securely supporting them in said direction within the
housing, and
elastic members held between surfaces of said support
members and said diffusers to be engaged with each other in
said direction.
2. A hydraulic turbomachine of Claim 1, wherein an O-ring
receiving groove is formed in each of said surfaces of said
diffusers in such a manner that the groove surrounds said
) axis, and an O-ring is placed in said groove to act as said elastic
member.
3. A hydraulic turbomachine comprising
a housing,
one or more impellers arranged rotatably around an
axis within said housing,
one or more resin-made diffusers provided around said
impellers, respectively, for defining diffuser channels
around the respective impellers,
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pressure with corresponding ones of said diffusers in a
direction of said axis, and

elastic members held between surfaces of said support
members and said diffusers to be engaged with each other in
said direction.
4. A hydraulic turbomachine of Claim 3, wherein an O-ring
receiving groove is formed in each of said surface of said
diffusers in such a manner that the groove surrounds said

axis, and an O-ring is arranged in said groove to act as said

elastic member.



