"DESCRI PTI ON CASI NG FOR USE I N FLU D MACHI NERY

Technical Field 5 The present invention relates to a casing for
use in fluid machi nery and for containing therein fluid to be handl ed
by the fluid machinery, and nore particularly to a casing _havin
means f OBy out fluid pressure, ,i.e., neans for m?ﬁ% G’I?ﬁ
pressure gauge. 10 _ 1
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Background Art According to the structure of fluid machinery,
it is often difficult to provide neans for nounting a pressure gauge.
There . has been proposed an in-line punp in Japanese | ai d-open patent
15 publication No. 6-88589 by the applicant of the present _

application. YR"Blds are usually delivergd in such a statePCTAPIINII; 4

t hreaded hol e for neasuring a discharge pré8ssure is forned I n each of
the punps and is closed by a plug. - However, if the threaded
hol e for neasuring a discharge 20 pressure is forned in the punp

di scl osed in the Japanese | ai d- open patent publication No. 6-88589,
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out fluid pressure) to thus enlarge a di mensi on between a.suction 25

fl ange and a di scharge fl ange. (2) It is necessary to forma
‘hol e or a seat for nounting the socket in the sheet-netal casing
(manuf actured by a press -~ formng), and hence a common casi ng cannot be
used in a WO 9737133 M/ SLH | i na/BeX{yeeTmeT2] 4

2 suction-side casing and a di schargéi side casing. Therefore,

the advant ages of the press forning that as the nunber of the same
~conponents incgeases, t he manufacturing cost is reduced
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cannot be effectively utilized. 5 It is therefore an object of the

present invention to provide a casing for use in fluid machinery which
‘has neans for taking out fluid pressure wi thout nmaking the outside

di mensi on of the fluid machinery | arge. 10

Di scl osure YOI ion According to a first asHEHIPTOIORe
present invention, there IS provided’a casing for use in fluid

machi nery and for containing fluid therein, the casing conprising: a
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conmponent; a pipe for taking out fluid pressure, the pipe being

attached froman outer circunferential side of the nozzle; and a .

t hrough-hole or a notch formed in the flange for allowing the 20 pipe to
pass therethrou According to a second aspect of Rt ERt

I nventi on, QRH”FZIIS provided a casing fgpr use in fluid mac ?%ery gﬁd '
for containing fluid therein, the casing conprising:.a nozzle for
receiving fluid to be handled by the fluid machinery or 25 discharging

the fluid; a flangesrenphly SR SOEPR 0% Mber . 7 @ BoUrmtetient o> &/

portion of the nozzle for fixing the nozzle to an external conponent;
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3 the nozzle; wherein positioning of the nozzle and the flange

I s conducted by the pipe. According to a third aspect of the
present invention, there is provided a casing for use in fluid

machi nery and for containing 5 fluid therein, the .casing conprising: a
nozzl e for r QARG flui'd to be hapdl ed hy the flui d RCTERIVMPT of
di scharging the fluid; a flange remdvably nounted on an outer
circunferentlal portion of the nozzle for fixing the nozzle to an
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a casi ng body provided at an axial end of the nozzle and unr enovabl y

fixed to the nozzle; wherein the pipe is attached to an outer
circunferential portion of the nozzle. . The present invention is
particularly effective for a punp 15 . conprising a casing body nade of
sheet netal of waWBMadss steel, a nozzl e manufactured byCTHEYPY2
made of stainless steel for receiving7fluid to be handl ed or

di scharging the fluid and wel ded to the casing body, a flange nounted
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25 and the place (or portion) which does not contact liquid is formed

by cast iron or alum numdie casting which is inexpensive mat eri al .
Furt her, by using cast iron as material for the flange, it is possible
to ensure high rigidity against piping |oad.

4 WOQ@EEtdEi ng to the first aspect of the present PCTSReVoser2

the port for taking out fluid pressure can8be provi ded w t hout maki ng
t he outer dinension of the punp |arge. Furt her, according to

t he second as?Ect q% t he present
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5 invention, the flange can be positionally fixed by the pipe for

taking out fluid pressure. For exanple, in FIG 1 of the present
-invention, the suction flange provided at the suction-side of t he
punp is only threaded over the suction nozzle, and the angul ar

positions of WROTBHA? hol es can be freely set. In other wor dRCTARH0107 0
above positioning is required to be carri out at the tine of
“installation of the punp. In the present invention, after t he flange
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I

In a preferred aspect of the present invention, since the 20 pipe for
taking out fluid pressure is disposed at the position where the
portion having the maxi mum outer dianeter in the di scharge flange is
not located, it is possible to nake the pipe short. Since the pipe
constitutes WONGU3E- cont acti ng portion, expensi ve nat ECTHPYTOUTR as
stainless steel is usually used. 25 Théﬁkfore, the shorter the pipe
beconmes, the better. In a preferred aspect of the present
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5 pipe. That is, if there is no neans for positioning the flange,
the position of the frequency converter cannot be reliably fixed.
Tn.a preferred aspect of the present invention, the | oose-type casing

flange is proyi fix the casing body to 5 the fluid | dy,
and the outerwd?d%g{%r of the flange 11s larger than thﬁm&m

di aneter of the casing flange. If there I's provided the casing
flange, the flange is necessarily di snount ed or nount ed. 10
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machi nery according to an enbodi nent of the present invention,;

FIG 2 is a cross-sectional view taken along line Il - 15
FIG 3 is a side view as viewed froman arrow |11

4B are views Sh@m%ﬁ%the rel ati onshi p between a nozzl e,

a pipe for t 3O

of FIG 1;
FI GS. 4A and
a flange and

fluid pressure in t he casing forPGI®ITOTY i d

machi nery according to an enbodi nent 20 12f the present invention;

FI GS. 5A and 5B are views showi ng the rel ationship between

a nozzle, a

fl ange and a pipe for taking out fl ui, gy in t he casing for use
in fluid machinery according to anotﬁgﬁp €¥8enbodi nent of the pr esent

I nvention; 25 FIGS. 6A and 6B are views show ng the rel ationship
bet ween
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‘a nozzle, a flange and a pi pe for taking out fluid pressure in t he

casing f-or use in fluid machinery according to still another
.enbodi rent of the present invention; and .
6 FIGS. 7A and 7B are views showi ng the rel ati onshi bg%meen

a nozzle, a fIWAGE3HAY a pipe for taking o & fluid pressure
casing for use in fluid machi nery according to still another
"enbodi nent of the present invention. 5 Best Mbde for

Carrying Qut tRsl{Vent\Of \\Fnp 1 Bic EROKERBA T — > 7,
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A casing for use in fluid machinery according to an enbodi ment of the
present invention will be described with reference to FIGS. 1 through
"4, FIG 1l is a cross-sectional view 10 showing a full-circunferenti al
in-1ine punp {e@wrRess casing for use in fluid machi ner yPaTARA7OINTY t O
t he present invention, FIG 3 is a cross-sectional view taken al ong
dine I'1-11 of FIG 1, and FIG 3 is a viewas viewed froman arrow |||
of FIG 1. A full-circunferendi/d -fl ow punp of this enbodi nent
15 conprises.a punp casing 1, a canned notor 6 housed in the punp
- casing 1, -and an inpeller 8 fixedly nmounted on a main shaft 7 of t he
canned notor 6. The punp casing 1 conprises an outer cylinder 2, a
suction-side casing 3 connected to an axial end of the outer;# cyl i nder
2 by caS|ng fl anges 61, 62, and a di scharge-side casing o~
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20 4 connected to an opposite axial end of the outer cylinder 2 by
flanges 61, 62. The casing flanges 61 and 62 constitute the

l oose-type casing flanges for fixing the suction-side casing 3 and t he
di scharge-side casing 4 to the outer cylinder 2. Each of t he outer
cylinder 2, thdve@w¥¥i¥n-si de casing 3, and the 25 discharge-RFHEWUEg 4
Is made of a pressed sheet of stainless steel or the Ilike.

A bracket 45 is attached to the outer surféﬁ of the outer cylinder 2.
A frequency converter assenbly 50 is nount n the

7




) .
bracket 45. The frequency converter assenbly 50 conprises a base 46
attached to the bracket 45, a cover 47 attached to the base 46, and a
s requency converter 48 housed in the base 46 and the cover 47 5

The bracket 45 has a through hole 45a for allow ng | eads

connecting t heWOMBAEP notor 6 and the frequency converter 48 PCT”“V@“B%SS

t heret hrough. The bracket 45, the base 46 and the cover 47 are
-conmposed of thermally good conduct or suchaaabalunlnunlalloy The
canned notor 6 conprises a stator 13, an not or frame barrel 14
fixedly fitted over the stator 13, a pair of notor frame side plates
15, 16 wel ded to respectiye, opposite open engy of the outer notor
frame barrel 14, and a $§£i§§bd in the/j stator 13 and wel ded to
the notor franme side plates 6. The
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canned notor 6 also has a rotor 18 rotatably disposed in the stator 15 13

and shrink-fitted over the main shaft 7. An annular fluid passage 40
*is forned between the outer nmotor frame barrel 14 and the outer
cylinder 2. Further, a guide device 11 for guiding fluid froma
radially out e YT on toward a radiall y inner direction i Al by
the notor frame side plate 16. An inner casing 12 for housi ng an
inmpeller 8 therein is fixed to the guide yi ce 11. A seal i ng nenber
13 is provided on the outer periphery of 4 .gui de device 11.

Aliner ring 51 is mounted on a radially inner end of the 25 guide device
11 and is in slide contact ﬁ[$§ rd end f,q{m nout h) - of
the inpeller 8. The inner casing 12 Nas a done- | T™ke e so that it
covers the end of the mai n7§h51‘3 7 _
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A

of the canned motor 6. The inner casing 12 has a gui de device

90 5065-~5

8 12a conprising a guide vane or a volute for guiding fluid
dlscharged fromthe inpeller 8 The inner casing 12 has a vent hol e
12b at the forward end thereof. 1 A cable housing 20 is welded to
t.,he outer notor franme barrel 5 14. Leads fromcoils disposed in the
outer notor franme barrel 14 are extended through the cabl e housing
20, the through hole 45a of thprBeRekekoft® and a | ead hole 46a of the
base 46, and connected
CASING FOR USE IN FLUID MACHINERY
Technical Field
5 The present invention relates to a casing for use in fluid

machinery and for containing therein fluid to be handled by the

fluid machinery, and more particularly to a casing having means

for taking out fluid pressure, i.e., means for mounting a

pressure gauge.
10

Background Art

According to the structure of fluid machinery, it is often

difficult to provide means for mounting a pressure gauge.

There

has been proposed an in-line pump in Japanese laid-open pétent

15 publication No. 6-88589 by th'e applicant of the present

application. The pumps are usually delivered in such a state

that a threaded hole for measuring a discharge pressure is formed

in each of the pumps and is closed by a plug.

However, if the threaded hole for measuring a discharge

20 pressure is formed in the pump disclosed in the Japanese

laid-open patent publication No. 6-88589, the following problems

will occur:

(1) It is necessary to provide a socket (a pipe for taking

out fluid pressure) to thus enlarge a dimension between a suction

25 flange and a discharge flange.

(2) It is necessary to form a hole or a seat for mounting

the socket in the sheet-metal casing (manufactured by a press

forming), and hence a common casing cannot be used in a
M3/siuyting /PAT /2015244
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to the frequency converter 48 in the base 46 and the cover 47.
Further, a cable is introduced into the base 46 and connected to 10 | eads

of the frequency converter 48 in the base 46 and the cover 47. The
outer cylinder 2 has a hole 2a into which Hhe cable housing 20 is
I nsert ed. Next, a bearing assenbly at the inpeller side wll be

described. A radial bearl ng 22 and a stationary thrust bearing 15 23 are

nmounted on a hear] g L 2
endwhi chser vesasajét ati1onar yt%ﬁgtgﬁs@ %?ﬁggérr%%bgé Q%r(g)tggsing' Th%%fore'
bearing 24 anghd {ffdithdds Wt a@@f&é&oﬁﬁhgsehatnasaﬁhe numb@r ' & & He

thrust sliding nmenber are di sposed one on each side of t he radi al
bearing 22 a@hﬂ@%&ﬁd@énm Vind¥egdeHpathe tnaddufddeur 28y codt aly Fédusdd
bearing 24 is secured to a thrust disk 26 which is fixed to the main

shaft 7 througdnwotkeye dfifedioivel)y sivailibedri ng
5 It is therefore an object of the present invention to
provide a casing for use in fluid machinery which has means for
taking out fluid pressure without making the outside dimension

of the fluid machinery large.

10 Disclosure of Invention
According to a first aspect of the present invention, there
is provided a casing for use in fluid machinery and for containing
fluid therein, the casing comprising: a nozzle for receiving
fluid to be handled by the fluid machinery or discharging the
15 flpid; a flange removably mounted on an outer circumferential
portion of the nozzle for fixing the nozzle to an external
component; a pipe for taking out fluid pressure, the pipe being
attached from an outer circumferential side of the nozzle; and
a through-hole or a notch formed in the flange for allowing the

20 pipe to pass therethrough.

| According to a second aspect of the present invention,
there is provided a casing for use in fluid machinery and for
containing fluid therein, the casing comprisingé a nozzle for
receiving fluid to be handled by the fluid machinery or
25 discharging the fluid; a flange removably mounted on an outer
circumferential portion of the nozzle for fixing the nozzle to
an external component; and a pipe for taking out fluid pressure,

the pipe being attached from an outer circumferential side of



25 is secured to a thrust disk 27 which is fixed to the main shaft 7

t hrough a key. The bearing bracket 21 is inserted in a socket
defined in 25 the notor frame side plate 16 through a resilient Oring
29. The radi al bearing 22 slidably gupports a sleeve 31 which is
fitted over the main shaft 7. Next, a bearing assenbly at
t he opposite side of the i mpel | er . . .

9 W | e miessrd bathere /R P iRy B dre TIYYRY My aheaFidie

is conducted by the pipe.

According to a third aspect of the present invention, there

is provided a casing for use in fluid machinery and for containing

5 fluid therein, the casing comprising: a nozzle for receiving
fluid to be handled by the fluid machinery or discharging the
fluid; a flange removably mounted on an outer circumferential
portion of the nozzle for fixing the nozzle to an external
component; a pipe for taking out fluid pressure, the pipe being

10 attached from an outer circumferential side of the nozzle; and
a casing body provided at an axial end of the nozzle and
unremovably fixed to the nozzle; wherein the pipe is attached
to an outer circumferential portion_of the nozzle.

The present invention is particularly effeétive for a pump

15 comprising a casing body made of sheet metal of stainless steel,
a nozzle manufactured by casting, made of stainless steel for
receiving fluid to be handled or discharging the fluid and welded
to the casing body, a flange mounted on an outer circumference
of the nozzle by screw engagement, and a casing flange manufactured

20 by aluminum die casting and being a loose-type ring for mounting
the casing body on a fluid machine body.

The above selection of the material aims at using the right
material in the right place. To be more specific, the place (or
portion) which contacts liquid is formed by stainless steel,

25 and theplace (or portion) which does not contact liquid is formed
by cast iron or aluminum die casting which is inexpensive
material. Further, byusingcast ironasmaterial for the flange,

it is possible to ensure high rigidity against piping load.



bracket 32, and slidably supports‘a sl eeve 34 which is fitted over t he

mai n shaft 7. The sleeve 34 is axially held agai nst a washer 35 whi ch
is fixed to the main shaft 7 by a double nut 36 threaded 5 over an _
externally threaded surface on an end of fhe main shaft 7. The bearing
bracket 32 is inserted in a socket defined in the notor franme side
plate 15 through a resilient Oring 37. Stays 43 are welded to the

outer motor frane Axydr@lin tARhe gﬁr%g%égegg do:gf‘tkt?ﬁgpf&eer%'tﬁ{véﬁ‘éid}?er 2

are wel ded together. The Totation 1 p canned notor Ts ‘set

to 4,000 rprany porte foY tARiNGESOVENEMid pres®iM? tah B8 provided withdXt
a nethod for fixing a pipe fo? t aki ng outpfl ui d pressurep W IVT tbe

descri bed winidkiref etten emtier Fdisenslion andife ;ﬁir@-laﬁ?e. and 4B are
views showi ng the relationship between a discharge 1 nozzl e, a flange
and a pipe for taFunfhen, fdodatrdimes s ehd-ISécond aspect of the present
5 invention, the flange can be positionally fixed by the pipe for
taking out fluid pressure. For example, in FIG. 1 of the present
invention, the suction flange provided at the suction-side of
the pump is only threaded over the suction nozzle, and the angular
positions of the bolt holes can be freely set. In other words,
1.0 the above positioning is required to be carried out at the time
of installation of the pump. In the present invention, after
the flange is threaded over the nozzle, positioning of the flange
and the nozzle can be conducted by using the pipe for taking
out fluid pressure, and hence their positioning is not required
15 at the time of installation.

According to the third aspect of the present invention,
it is possible to use a common casing body, and advantages of
press forming in productivity can be effectively utilized.

In a preferred aspect of the present invention, since the

20 pipe for taking out fluid pressure is disposed at the position
where the portion having the maximum outer diameter in the
discharge flange is not located, it is possible to make the pipe
short. Since the pipe constitutes a liquid-contacting portion,
expensive material such as stainless steel is usually used.

25 Therefore, the shorter the pipe becomes, the better.

In a preferred aspect of the present invention, the leg
is provided on the flange. In the case where the leg is provided

on the flange, it is effective to position the flange by the



4A is a cross-sectional ‘view, and FIG 4B is a top plan view A _

di scharge nozzle 70 is fixed by welding to the di scharge-side ~casing
4 constituting a casing body. The di scharge nozzle 70 ~ conprises an
annul ar nenber having a large dianeter ang a thick 20 thickness as shown
kn FIGS. 4A and 4B. The di scharge nozzle 70 I s made of the sane
material, such as stainless steel, as the casing body, and has an

openi ng 70a sy i 'fI%Ta*tnils§1 ipﬁlbﬁ‘epﬂé no ﬁeﬂﬁkefor osit3otin’Pna ont
et

surface constituting a sealing surface 70s ting wth anot ange
(not shown) .theposiitiohE Bhé Freqifencsi ¢SHHELEER HatinoRAbd h:%ﬂlﬁi)l&l'ﬁxed .

di scharge nozzle 70 constitutes an outer dianeter of the seallng
surface. On the otierahpreéferred aspbcithefgatd appesdit f ixedntaohhe the
di scharge nozzle 70 is nade of material, such as cast iron (FC),

di fferent friloosereypesicagimgdyflange is prov:Lded to fix the casing body to
5 the fluid machine body, and the outer diameter of the flange

is larger than the inner diameter of the casing flange. If there

is provided the casing flange, the flange is necessarily

dismounted or mounted.

10 Brief Description of Drawings
FIG. 1 is a cross-sectional view showing a full-
circumferential in-line pump having a casing for use in fluid
machinery according to an embodiment of the present invention;
. FIG. 2 is a cross-sectional view taken along line II -
15 II of FIG. 1;
FIG. 3 is a side view as viewed from an arrow III;
FIGS. 4A and 4B are views showing the relationship between
a nozzle, a flange and a pipe for taking out fluid pressure in
the casing for use in fluid machinery according to an embodiment
20 of the present invention;
FIGS. 5A and 5B are views showing the relationship between
a nozzle, a flange and a pipe for taking out fluid pressure in
the casing for use in fluid machinery according to another
embodiment of the present invention;
25 FIGS. 6A and 6B are views showing the relationship between
a nozzle, a flange and a pipe for taking out fluid pressure in
the casing for use in flu.id machinery according to still another

embodiment of the present invention; and



10 and has at its.inner end a female screw 71a into which the

di schar ge nozzle 70 is threaded. The di scharge nozzle 70 has a fl at
upper end which is forned by chanfering as shown in FIG 3. Further,
the discharge flange 71 has an integrallygformed leg 71L for 5

install ation. The di scharge nozzle 70 has a threaded
tErough-hoIe 70c, and the discharge flange 71 has a through-hole 71b.
The pipe 72 f alk; s S ' t
(hrogh-hoie 58~ AARIB GV ERY fag T EELLStohSh T T een

the threadegy nozzle, a flange and a pipe for taking out fluid pressure in
" the casing for use in fluid machinery according to still another

embodiment of the present invention.

Best Mode for Carrying Out the Invention
A casing for use in fluid machinery according to an
embodiment of the present invention will be described with
reference to FIGS. 1 through 4. FIG. 1 is a cross-sectional view
10 showing a full-circumferential in-line pump having a casing for
use in fluid machinery according to the present invention, FIG.
3 is a cfdss-sectional view taken along line II-II of FIG. 1,
and FIG. 3 is a view as viewed from an arrow III of FIG. 1.
A full-circumferential-flow pump of this embodiment
15 comprises a pump casing 1, a canned motor 6 housed in the pump
casing 1, and an impeller 8 fixedly mounted on a main shaft 7 of
the canned motor 6. The pump casing 1 comprises an outer cylinder
2, a suction-side casing 3 connected to an axial end of the outer
cylinder 2 by casing fianges 61, 62, and a discharge-side casing
20 4 connected to an opposite axial end of the outer cylinder 2 by
flanges 61, 62. The casing flanges 61 and 62 constitute the
loose-type casing flanges for fixing the suction-side casing 3
and the discharge-side casing 4 to the outer cylinder 2. Each of
the outer cylinder 2, the suction-side casing 3, and the
25 discharge-side casing 4 is made of a pressed sheet of stainless
steel or the like.
A bracket 45 is éttached.to the outer surface of the outer

cylinder 2. A frequency converter assembly 50 is mounted on the"



10 through-hole 70c of -the discharge nozzle 70. A plug 73 is renovably

attached to the pipe 72. The pipe 72 is nounted on the flat upper end
of .the discharge flange 71 so as to avoid the |ocation of the maxi mum
outer dianeter of the discharge flange 713 By renoving the plug 73
fromthe pipe 72 and then attaching a pressure gauge 15 to the pipe 72, a
di scharge pressure of the punp can be neasured. Further, as

shown in Fl G byed 35CTind EEE&%@M% do'ilvfér’é%Q* assemB1y 50ecanstidil aibkse

casing 3 COI’ISIiItUtI ng a casl ng body, and sucti'on flange 75 is fixed

to the suctign Aaehed/ 4o The BHsékeR 45, afdcﬂmie 475 altgachadi tbeghalbase
formed I eg 75L. The outer dianeters 20 of the discharge flange 71 and the

suction flange, @ndake firaggehcy contvégrei M8 ilvwediiamther basé t6eandsthng
fl anges 61 and 62. Qperation of the full-circunferential-flow
punp shown idover 47.
5 The bracket 45 has a through hole 45a for allowing leads
for connecting the canned motor 6 and the frequency converter 48
to pass therethrough. The bracket 45, the base 46 and the cover
47 ére composed of thermally good conductor such as aluminum alloy.
The canned motor 6 comprises a stator 13, an outer motor
10 frame barrel 14 fixedly fitted over the stator 13, a pair of motor
frame side plates 15, 16 welded to respective opposite open ends
of the outer motor frame barrel 14, and a can 17 fitted in the
stator 13 and welded to the motor frame side plates 15, 16. The
canned motor 6 also has a rotor 18 rotatably disposed in the stator
15 13 and shrink-fitted over the main shaft 7. An annular fluid
passage 40 is formed between the outer motor frame barrel 14
and the outer cylinder.z.
Further, a guide device 11 for guiding fluid from a
radially outer direction toward a radially inner direction is
20 held by the motor frame side plate 16. | An inner casing 12 for
housing an impeller 8 therein is fixed to the guide device 11.
A sealing member 13 is provided on the outer periphery of the
guide device 11.
A liner ring 51 is mounted on a radially inner end of the
25 guide device 11 and is in slide contact with the forward end
(suction mouth) of the impeller 8. The inner casing 12 has a
dome-like shape so that it covers the end of the main shaft 7

of the canned motor 6. The inner casing 12 has a guide device



FIG 1 will be described bel ow. A fluid drown into the
suction-side casing 3 fromthe 25 suction nozzle 74 flows into the
annul ar fluid passage 40 defined - between the outer cylinder 2 and the
outer notor frame barrel 14 throughgt he suction-side casing 3. Then,
the fluidis i ntroduced into the inpeller 8 through the annular fluid
passage 40 and the gui de device 11. The fluid discharged

fromthe 172 i GBfbEEEIRG & YbidWrogde !t BEOWIR NP HUELE. gﬁvmﬁ g dipm
t he di scharge nozzle 70 which is connected to the di chargg;3| e
discharged from the impeller 8. The inner casing 12 has a vent
hole 12b at the forward end thereof.
A cable housing' 20 is welded to the outer motor frame barrel
5 14. Leads from coils disposed in the outer motor frame barrel 14
are extended through the cable housing 20, the through hole 45a
of the bracket 45 and a lead hole 46a of the base 46, and connected
to the frequency converter 48 in the base 46 and the cover 47.
Further, a cable is introduced into the base 46 and connected to
10 leads of the frequency converter 48 in the base 46 and the cover
47. The outer cylinder 2 has a hole 2a into which the cable housing
20 is inserted.
Next, a bearing assembly at the impeller side will be
described. A radial bearing 22 and a stationary thrust bearing
15 23 are mounted on a-bearing bracket 21. The radial bearing 22 has
an end which serves as a stationary thrust slidingmember. Arotary
thrust bearing 24 and a rotary thfust bearing 25 each serving as
a rotary thrust sliding member are disposed one on each side of
the radial bearing 22 and the stationary thrust bearing 23. The
20 rotary thrust bearing 24 is secured to a thrust disk 26 which is
fixed to the main shaft 7 through a key. The Jfotary shaft bearing
25 is secured to a thrust disk 27 which is fixed to the main shaft
7 through a key.
The bearing bracket 21 is inserted in a socket defined in
25 the motor frame side plate 16 through a resilient O-ring 29. The
radial bearing 22 élidably supports a sleeve 31 which is fitted
over the main shaft 7.

Next, a bearing assembly at the opposite side of the 'impeller



casi ng 4. 5 " The present invention is particularly effective for

t he punp whi ch conprises the suction-side casing 3 and the

di schar ge-si de casing 4 each constituting a casing body, the suction
ngzzl e 74 and the discharge nozzle 70 mangfactured by casting, made of
stainless steel and welded to the casing gody, 10 the suction flange 75
and the discharge flange 71 nmade of cast iron and fixed to the suction

nozzle 74 arwl ek'qne'cﬁeggﬁigg NoZ¢Zl&dial bégrlﬁgsﬁgcié \WRluwht ey ohCheMearing

engagenent, casi ng Ia nges 62 manufactured by al um num
di e casting ﬁ%l&ﬂi 39, %ind s1iHaBE§ s rites §i¥eveDatinieh be Sittiddoavert de

casing 3 an scharge side casing 4 on the canned notor 6 having

the annul ar the mafinlsHaPesFadehélsleeve 34 is axially held against a washer

35 which is fixed to the main shaft 7 by a double nut 36 threaded

5 over an externally threaded surface on an end of the main shaft

7. The bearing bracket 32 is inserted in a socket defined in the

motor frame side plate 15 through a resilient O-ring 37. Stays

43 are welded to the outer motor frame barrel 14, and the stays

43 and the outer cylinder 2 are welded together. The rotational

10 speed of the canned motor is set to 4,000 rpm or more by the frequency
converter 48.

| Next, amethod for fixing a pipe for taking out fluid pressure

will be described with reference to FIGS. 1, 3 and 4. FIGS. 4A

and 4B are views showing the relationship between a diséharge

15 nozzle, a flange and a pipe for taking out fluid pressure, FIG.

47 is a cross-sectional view, and FIG. 4B is a top plan view. A

discharge nozzle 70 is fixed by welding to the discharge-side

casing 4 constituting a casing body. The discharge nozzle 70

comprises an annular member having a large diameter and a thick

20 thickness as shown in FIGS. 4A and 4B. The discharge nozzle 70

is made of the same material, such as stainless steel, as the casing

body, and has an opening 70a constituting a nozzle port, a male

screw 70b and a front surface constituting a sealing surface 70s

mating with another flange (not shown). That is, the outer

25 circumferential portion of the discharge nozzle 70 constitutes

an outer diameter of the sealing surface. On the other hand, a

discharge flange 71 fixed to the discharge nozzle 70 is made of

material, such as cast iron (FC), different from the casing body,



The above sel ection 'of the material ains at using the right mat eri al

in the right place. To be nore specific, the place (or portion) which
contacts liquid is formed by stainless steel, 20 and the place (or
portion) which does not contact |iquid isqforned by cast iron or
al um num di e casting which is inexpensive material. Further, by using

cast iron as material for the flange, IS possible to ensure high

rigidity aggair{{asflagia@ 0gs &%@Fﬁ%{e% at%eemagiéﬂsﬁﬂe& 91%8nto %ﬁi?h the af¥én£Azd N9

It
a

of the present” Invention’inc I schar ge nozzle 70 for
di schargi ng Agﬁi‘#’ 7b°i$9cﬁh?é‘sfﬁe‘@. by & N 4K d& nozzlel MO 16 & ERaL Odppéie
system the discharge flange 71 for fixing the discharge nozzle 70 to

an external &GR{RAISA igUEBrRéd dPidamfering as shown in FIG. 3. Further,
the discharge flange 71 has an integrally formed leg 71L for
5 installation.

The disgharge nozzle 70 has a threaded through-hole 70c,
and the discharge flange 71 has a through-hole 71b. The pipe 72
for taking out fluid pressure is inserted into the through-hole
71b, and the forward end of the pipe 72 is threaded into the threaded
10 through-hole 70c of the discharge nozzle 70. Aplug 73 is removably
attached to the pipe 72. The pipe 72 is mounted on the flat upper
end of the discharge flange 71 so as to avoid the location of the
maximum outer diameter of the discharge flange 71. By removing
the plug 73 from the pipe 72 and then attaching a pressure gauge
15 to the pipe 72, a discharge pressuré of the pump can be measured.
Further, as shown in FIG. 1, a suction nozzle 74 is fixed
to the suction-side casing 3 constituting a casing body, and a
suction flange 75 is fixed to the suction nozzle 74. The suction
flange 75 has an integrélly formed leg 75L. The outer diameters
20 of the discharge flange 71 and the suction flange 75 are larger

than the inner diameters of the casing flanges 61 and 62.
| Operation of the full-circumferential-flow pump shown in

FIG. 1 will be described below.

A fluid drown into the suction-side casing 3 from the
25 suction nozzle 74 flows into the annular fluid passage 40 defined
between the outer cylinder 2 and the outer motor frame barrel
14 through the suction-side casing 3. Then, the fluid is

introduced into the impeller 8 through the annular fluid passage



12 the pipe 72 for. t aki ng out fluid pressure which is attached from

the outer circunferential side of the discharge nozzle 70, and t he

t hrough-hole 71b fornmed in the discharge flange 71 for al l owi ng the
pipe 72 to pass therethrough. Thus, it is;possible 5 to provide the port
for taking out fluid pressure w thout making t he out si de di nension of
t he punp Iarge According to the casing of the present

i nvention, Skl 0 i gghar 7

f1 ange Q B Rie  atvied 107 88723010 il AR oERE

pressure. 1ﬂnp§91efxé‘”ﬂ3é &idchaged %h%ubﬁetﬁéeé&:[ﬁe | fkPId Aa ERBmSERET ON
discharge nozzle 70 which is connected to the discharge-side
casing 4.

5 The present invention is particularly effective for the
pump which comprises the suction-side casing 3 and the
discharge-side casing 4 each constituting a casing body, the
suction nozzle 74 and the discharge nozzle 70 manufactﬁred by
casting, made of stainless steel and welded to the casing body,

10 the suction flange 75 and the discharge flange 71 made of cast
iron and fixed to the suction nozzle 74 and the discharge nozzle
70, respectively, by screw engagement, and the casing flanges
61 and 62 manufactured by aluminum die casting and being a
loose-type ring for mounting the suction-side casing 3 and the

15 discharge-side casing 4 on the canned motor 6 having the annular
fluid passage 40.

The above selection of the material aims at using the right
material in the right place. To be more specific, the place (or
portion) which contacts liquid is formed by stainless steel,

20 and the place (or portion) which does not contact liquid is formed
by cast iron or aluminum die casting which is inexpensive
material. Further, byusingcast ironasmaterial for the flange,
it is possible to ensure high rigidity against piping load (or
piping force).

25 The casing of the present invention includes the discharge
nozzle 70 for discharging liquid to be handled by the pump to
the exterior of the system, the discharge flange 71 for fixing

the discharge nozzle 70 to an external component such as a pipe,



fl ange 75 provided at the suction-side of the punp is only t hr eaded
over the suction nozzle 74, and the angul ar positions of the bolt
holes can be freely set. In other words, the above positioning is
required to be carried out at the tinme ofi2 15 installation of the punp.
In case of the discharge flange 71 at the discharge-side of the punp,
after the discharge flange 71 is threaded over the di scharge nozzle

70, positi oRifPpSbe! € for taﬁhﬁ%k@i'@%lﬂh@?ﬁegﬁuﬁé%ﬁi@l diss§bea8Red e 70
can be made by using the pipe 72 aking out fluid pressure, and

hence their tp0oukey bioBunfierentohll 86déSH tHe Wischatgeohokaieald atdamn of

t he punp. The casing of the present invention includes the
di scharge the nelzdeghiohdéDe Wilbcifargiedy in thel dbsdkabgadfzdnge t7He fmmp
to - the exterior of the system the discharge flange 71 renovably

allowing the pipe 72 to pass therethrough. Thus, it is possible
5 to provide the port for taking out fluid pressure without making
the outside dimension of the pump large.

According to the casing of the present invention,
positioning of the discharge nozzle 70 and the discharge flange
71 can be made by using the pipe 72 for taking out fluid pressure.

10 For example, in FIG. 1 of the present invention, the suction
flange 75 provided at the suction-side of the pump is only
threaded over the suction nozzle 74, and the angular positions
of the bolt holes can be freely set. In other words, the above
positioning is iequired to be carried out at the time of

15 installation of the pump. In case of the discharge flange 71
at the discharge-side of the pump, after the discharge flange
71 is threaded over the discharge nozzle 70, positioning of the
discharge flange 71 and the discharge nozzle 70 can be made by
using the pipe 72 for taking out fluid pressure, and hence their

20 positioning is not required at the time of installation of the
pump .

The casing of the present invention includes the discharge
nozzle 70 for discharging liquid to be handled by the pump to
the exterior of the system, the discharge flange 71 removably

25 mounted on the outer circﬁmferential portion of the discharge
nozzle 70 for fixing the discharge nozzle 70 to the external
component, the pipe 72 for taking out fluid pressure which can

be mounted on the discharge nozzle 70 from the outer
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25 rmounted on the outer circunferential portion of the discharge
nozzle 70 for fixing the discharge nozzle 70 to the external

conponent, the pipe 72 for taking out fluid pressure which can be
mopunt ed on the discharge nozzle 70 fromt4y outer
13 circunferential side of the discharge nozzle 70, and the

di scharge-si de casing 4 which constitutes a casing body and is

unremovably 44 Xahédrddies 41 SehakIGF0LRES dikcdidl BBzEEe! 070, and! A

out fluid préssure 1's nounted on the outer circunterenti al

discharge-side casing 4 which constitutes a casing body and is
unremovably fixed to the discharge nozzle 70. The pipe 72 for
taking out fluid pressure is mounted on the outer circumferential
5 portion of the discharge nozzle 70. Therefore, it is possible
to use a common casing for the discharge-side casing 4 and the
suction-side casing 3, and hence advantages of the press forming
in productivity can be effectively utiliéed.
According to one aspect of the present invention, since
10 the pipe 72 for taking out fluid pressure is disposed at the
position where the portion having the maximum outer diameter
in the discharge flange 71 is not located, it is possible to
make the pipe 72 short. Since the pipe 72 constitutes a
liquid-contacting portion, expensive material such as stainless
15 steel is usually used. Therefore, the shorter the pipe becomes,
the better.
According to one aspect of the present invention, in the
case where the leg 71L is provided on the discharge flange 71,
it is effective to position the discharge flange 71 by the pipe
20 72. That is, if there is no means for. positioning the discharge
flange 71, the position of the frequency converter cannot be
reliably fixed.
According to one aspect of the present invention, the
loose-type casing flanges 61 and 62 are provided to fix the
25 discharge-side casing 4 and the suction-side casing 3 each
constituting the casing body to the fluid machine body comprising
the canned motor 6, the outer cylinder 2 and the like, and the

outer diameters of the discharge flange 71 and the suction flange



5 portion of the di'scharge nozzl e 70. Therefore, it is possible to
use a common casing for the discharge-side casing 4 and the

suction-side casing 3, and hence advantages of the press form ng in
productivity can be effectively utilized.qq According to one
aspect of the present invention, since 10 the pipe 72 for taking out
fluid pressure is disposed at the position where the portion having

the maxi mum-autere dj HELLlrhan thd {difed SLAM G d | $H A led SidPtel Hqd£d,
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it is possible to make e pilpe 72 short. Since the pipe

constitutes g1 and 6bl.qut -1 & Glrid Brovi He@th€ sty E1MNgRIY 8 aH8 6 As
stainless 15 steel is usually used. Therefore, the shorter the pipe

becones, thd Besbhhirge flange 71 and Ahetsuttion Elangedrpace mécddmamiBsent
i nvention, in the case ere the leg 71L is provided on the discharge
flange 71, dismounted or mounted. Since the discharge flange 71 and the
5 suction flange 75 are fixed by screw engagement to the discharge
nozzle 70 and the suction nozzle 74, respectively, they can be
easily dismounted or mounted.
FIGS. 5 through 7 are views showing other embodiments in
which the pipe for taking out fluid pressure is attached.
10 In FIGS. 5 through 7, FIGS. 5A, 6A and 7A are a
cross—-sectional view, respectively, and FIGS. 5B, 6B and 7B are
a top plan view, respectively.
In an embodiment shown in FIGS. 5A and 5B, a notch 7lc
is formed in the discharge flange 71, and the pipe 72 for taking
15 out fluid pressure is inserted into the notch 7lc. Other
structure of this embodiment is the same as the embodiment shown
in FIGS. 1 through 4.
In an embodiment shown in FIGS. 6A and 6B, a notch 71d
is formed in the discharge flange 71, and the pipe 72 for taking
20 out fluid pressure is inserted into the notch 71d. The direction
- of the notch 71d is opposite to that of the notch 71c shown in
FIGS. 5A and 5B.
In an embodiment shown in FIGS. 7A and 7B, a fixing band
76 is attached to the discharge flange 71. The pipe 72 for taking
25 out fluid pressure is inserted in the fixing band 76. Other
structure of this embédiment is the same'as the embodiment shown
in FIGS. 1 through 4.

As described above, according to the present invention,



it is effective to position the discharge flange 71 by the pipe 20 72.
That is, if there is no neans for positioning the discharge flange 71,
the position of the frequency converter cannot be reliably fixed.
According to one aspect of the present inugntion, the | oose-type
casing flanges 61 and 62 are provided to fix the 25 discharge-side casing
4 and the suction-side casing 3 each constituting the casing body to

(o i " AL OGS SR for $0sqrioeg sphsh presgrasian be

flange 71 angedhasdlCWihoultaidRing an outside dimension of a fluid machine
large. |

Further, according to the present invention, a common

5 casing can be used for a suction-side casing and a discharge-side

casing, and hence advantages of press forming in productivity

can be effectively utilized.

Industrial Applicability
10 The present invention relates to a casing which is
preferably used in a pump. The pump can pump various kinds of
liguids including water, and can be utilized in buildings, or

the chemical industry and the like.



14 75 are larger than the inner diameters of the casing flanges

61 and 62. If there are provided the casing flanges 61 and 62, t he

di scharge flange 71 and the suction flange 75 are necessarily

di.smounted or nmounted. Since the discharggflange 71 and the 5 suction
flange 75 are fixed by screw engagenent to the discharge nozzle 70 and
the suction nozzle 74, respectively, they can be easily di snounted or
mount ed. FIGS. 5 through 7 @fgmme ews showi ng ot her enbodi nents
in which the pipe for taking out fluid pressure is attached. 10

In FIGS. 5 through 7, FIGS. 5A, 6A and 7A are a Cross-sectional
view, respectively, and FIGS. 5B, 6B and 7B are a top plan view,
respectively. 1. A casing for use in fluid machinery and for

containing fluid therein, the casing comprising:
5 a nozzle fqr receiving fluid to be hahdled by said fluid
machinery or discharging said fluid;

a flange removably mounted on an outer circumferential
portion of said nozzle for fixing said nozzle to an external
component ;

10 a pipe for taking out fluid pressure, said pipe being
attached from an outer circumferential side of said nozzle; and

a through-hole or a notch formed in said flange for

allowing said pipe to pass therethrough.

15 2. A casing for use in fluid machinery and for
containing fluid therein, the casing comprising:
a nozzle for receiving fluid to be handled by said fluid
machinery or discharging said fluid;
a flange removably mounted on an outer circumferéntial
20 portion of said nozzle for fixing said nozzle to an external
component; and
a pipe for taking out fluid pressure, said pipe being
attéched from an outer circumferential side of said nozzle;
wherein positioning of said nozzle and said flange is

25 conducted by said pipe.

3. A casing for use in fluid machinery and for

containing fluid therein, the casing comprising:
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In an enbodi ment shown in FIGS. 5A and 5B, a notch 71c Is formed in
the discharge flange 71, and the pipe 72 for taking 15 out fluid pressure

is inserted into the notch 71c. Qher structure of this enbodi nent
is the same as the enbodi ment shown 17N FIGS. 1 through 4.
I'n an enbodi rent shown in FIGS. 6A and 6B, a notch 71d is fornmed in

Fhe!dischargg flange 71, and the pipe 72 for taking 20 out fluid pressure
is inserted into %?ﬁo@%ﬁ%hfaﬁdreégfﬂi§gcfiﬁih to bePhahRgeBobesdid f1uid
opposite to that of the notch 71c sho I n FI'GS. 5A and 5B.

In an enbodigRitiidior s Bargth@ghid, £ Bufdxi ng band 76 is

attached to the discharge flange 71. Thepi pe72 fortaking 25 out fluid
pressure is insertedldhdd@dnovdlflpaistinted o gl outer circumferential
portion of said nozzle for fixing said nozzle to an external
5 component; |

a pipe for taking out fluid pressure, said pipe being
attached from an outer circumferential side of said nozzle; and
a casing body provided at an axial end of said nozzle and

unremovably fixed to said nozzle;

10 wherein said pipe is attached to an outer circumferential

portion of said nozzle.

4. A casing according to any one of claims 1 to 3,
wherein said nozzle and said flange are removable by screws
15 formed on an outer circumference of said nozzle and formed on

an inner circumference of said flange.

5. A casing according to any one of claims 1 to 4,
wherein said pipe is disposed at a position where a portion having

20 a maximum diameter of said flange is not located.

6. A casing according to any one of claims 1 to 5,

wherein said flange has a leg for installation.

25 7. A casing according to any one of claims 3 to 6,
further comprising a loose-type casing flange for fixing said
casing body to a fluid machine body;

wherein an outer diameter of said flange is larger than

T




structure of this enbodiment is the sane as the enbodi nent -shown in

FIGS. 1 through 4. As descri bed above, according to the present
i nvention, 15 a casing
havi ng neans for taking out fluid pressurgcan be provi ded, w t hout
maki ng an outsi de dinension of a fluid machine | ar ge.

Further, according to the present invention, a common 5 casing can be

used for a t kS | farkeSd P H £ Nh fa eSSV deTigle. casing, and hence
advant ages %#Ppress formng I n productivity é&f
8. A pump comprising:
a casing according to anyone of claims 1 to 7;
5 an impeller housed in said casing;
a main shaft for supporting said impeller; and

a motor for rotating said main shaft.
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can be effectively utilized. | ndust ri al

Applicability 10 The present inventi:on relates to a casing which is
preferably used in a punp. The punp can punp various kinds of 1iquids
i ncluding water, and can.be utilized in byyl dings, or the chem cal
industry and the |ike. 16
CLAI V5

ABSTRACT

The presentinvéntion relates to a casing for use in fluid

machinery and for containing fluid therein, and the casing

5 comprises a nozzle 70 for receiving fluid to be handled by the
fluid machinery or discharging the fluid, a flange 71 removably
mounted on an outer circumferential portion of the nozzle 70

for fixing the nozzle 70 to an external component, a pipe 72

for ﬁaking out fluid pressure which is attached from an outer

10 circumferential side of the nozzle 70, and a through-hole 71b
or a ﬁotch 71c formed in the flange 71 for allowing the pipe

71 to pass therethrough and guiding the pipe 71 toward an outer

circumferential portion of the flange 71.
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1. A casing for use in f|UId nachlnery and for containing fluid

therein, the casing conprising: . .5 =% a nozzle for receiving fluid to
be. handl ed by said fluid machi‘hery or discharging said fluid;
a. flange renovabl y nounted on an outer circunferenti al portion of said
nozzle for fixing said nozzle to an external conmponent; 10 a
pi pe for taking out fluid pressure, 1?2p|pe bei ng attached from an
outer circunferential side of said nozzle; and a through-hol e or
a notch formed in said flange for all owi ng said pipe to pass
t her et hr ough. 15 2. A casing for use in fluid machi nery and
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containing fluid therein; the casing conprising: a nozzle for

receiving fluid to be handled by said fluid machi nery or di scharging
said fluid; a flange renovably nounted on an outer
circunferential 20 portion of said nozzle for fixing said nozzle to an
ext er nal conponent; and a pipe for taking out fluid
pressure, said pipe being attached 2f4m an outer circunferential side
of said nozzle; wherein positioning of said nozzle and said
flange is 25 conducted by said pipe. 3. A casing for use
in fluid machi nery and for containing fluid therein, the casing
conpri si ng:

FIG.2
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17 a nozzle for receiving fluid to be handled by said fluid
machi nery or discharging said fluid; a flange renovably nounted
on an outer circunferential portion of said nozzle for fixing said
nozzl e to an external 5 conponent; a pipe for taking out fluid
:pressure, said pipe being attached froman outer circunferential side
of said nozzle; and a casidﬂ[dody provi ded at an axial end of
said nozzl e and unrenovably fixed to said nozzle;

FIG. 3 7
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10 ~° wherein said pipe is attached to an outer circunferenti al

portion of said nozzle. 4, A casing according to any one of
claims 1 to 3, wherein said nozzle and said flange are renovabl e by
screws 15 formed on an outer circunference of said nozzle and forned on
“an i nner circunference of said flange. 5. A casi ng according
to any one of clains 1 to 4, mhem$ﬁ4 said pipe is disposed at a
position where a portion having 20 a maxinmumdianmeter of said flange is

gf)t | ocat ed. F7 G.A5QA' ng accor d_i,gg,tg'jnw of clains 1 to
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deV 506 8.5

‘wherei-n said flange has a leg for installation. 25 7. A g Ing
according to any one of clains 3 to 6, further conprising a Ioog %qu:)e{af‘ﬂ
casing flange for fixing said P gnho a fluid machi ne body; g
‘wherein an outer dianeter of said fgflge Bjsw rger than
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57) Abstract .

©n A casing for use in fluid machinery, enclosing a fluid being treated, and comprising a nozzlc (70) for transferring the fluid being
treated to and from outside a system, a flange (71) detachably mounted to an outer periphery of the nozzle (70) for securement of parts
outside a system and the nozzle (70), a pressure taking-out pipe (72) adapted to be mounted from a side of the outer periphery of the nozzie
(70), and a through hole (71b) or a notch (71c) provided on the flange (71) for guiding the pressure taking-out pipe (72) to an outer
periphery of the flange (71).
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an inpeller

a main shaft for supporting said inpeller;

rotating said main shaft.
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a casing according to anyone of clains 1 to 7;

I n said casing;
a notor for
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