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55 U,C, COS Ol,—U,Cy COS @y ' i . . 55
Hepoo = — — (4)
" .
- i a,=90° cos a,...0, and hence S .
60 ’ ' ' _ 60
u,C, COS a, u,C,u :
Hpw = - = — (5)
g g
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In operation, as the inpeller 30 rotates, fluid is admtted into the @
openings 41 through.inlet path 45, and is then forced through the passages
38-intg the spiral space 46 The centrifugal 30 force of the 6&219278368 )
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avai |l abl e standard centrifugal punp of the known type as illustrated in

Fig. 3 and(t)h@gaﬂy’é(awsumﬁﬂi in which the original inpeller is replaced by

t he |rrpeIJ,er of t vent i t he bei ng operated under equal
operat|1§ 'coﬁdltlg he’ tggt hﬁs_?? B§ érrred generally in conformty 44
to the ap’anfndusfrlgl St andar dg ( 83 Referring to Fig. 8a where
the efficiency E, shaft power P, total head H and nunber of revolutions R
al'l taken q» tthe nbdapeatuee, 40)0 are plotted against the flow rate F shown on

t he absci ssa, the performance of standard purrp A 40 is shown in dotted
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standard punp B supplied by a dlfferent manuf acturer, and the test results
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5 (1) D= o e@pghgyre 32 err [err]
10 (2) 0= 8. (;ékﬂﬁﬂ'ubtlrpﬁm{wécc&’ﬂu{gab rc]alm 1 m which the impeller includes a side board 60

15 [err] whlch is rigidly secured to the side of the vanes, the side board having an opening which
provides a fluid communication between the inlet path and the fluid passages.
6. A centrifugal pump substantially as hereinbefore described with reference to and as
shown in Figs. 4-8 of the accompanying drawings.
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a nunber of

nounted on the drive shaft, and a body including an inlet path 5
comruni cat i 6y Wi=tR.5 (aperturp8R} er and al so i ncluding-a vol ute casi ng which
defines a spiral space around the inpeller, the inpeller including a main

di sc hai/drggfa%bosy@f%g i's 35 ttéofn§er tie38haft and a plurality of vanes
whi ch are'drsposedzat 20 an ®qualSpPacin T88m each ot her and axi ally 10

project fromat |east one side of the disc, each 40 vane having a front
ant ‘a rear @yrbacg.5 @psrtur®htof he rear surface being opposite to and spaced
frbmthe boss in surrounding relationship therewith, a fluid passage being

f of med YetPaeeh t-he:=m 2t surdGacerof 58achRy=aBd8 and the remai nder of the rears
surface off2Ft% adjYace® van@3hdrexb8ndi Rg=BPom a regi on around the boss to
t he outer periphery of the disc, each vane having a 45 constant axi al

t hi ckness, epp f the front surface of a vane and the rear

sur f aceypf 2 D45§;%ﬂ%§([§{aersﬁdivane whi ch formtogether a passage therebet veen,,
bei ng segmeri)y of iz es staguck,fLep digfengnt points on the disc and of

di fferent pad,i .so,E=Hl the 2@assages8or ned=Bber ebet ween has a const ant
depth and a width which gradually decreases fromsaid region toward the

out er peri_pherB of the disc. 50 2. A centrifugal punp according to claim
1 in wikh Ghelrt oA {aretvedd of each vane has a 50 radius of curvature 25
whi ch is legs, thag that of e rear.surface, of adjacent vane and which is
struck frehalpdi Rt 35t her 1§pac¢d;g§%mﬁ‘h___e3gxi s of the inpeller than a

poi it from whi'ch the radius of curvature of "the rear surface of said
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55 whi ch frdendgd dhatthe invensiop ba splely defingd bymthejappendedclaime i mpel l.er. 4. A

centrif LA according to claim1 in which the inpeller has another
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(1) = floRP& pbikt fu spafdd from the axisSdf'the impeller than a point from which the
10 (2) D radiisf cagtutelst@heHbhr duirtakb€ bf daid adjacent vane is struck. :
15 3. A centrifugal pump according to claim 1 in which the volute casing has an inner surface
55 which is U-shaped in longitudinal section and the spiral space includes an opening of a width 55
which is substantially equal to the thickness of the impeller.
4. A centrifugal pump according to claim 1 in which the impeller has another plurality of
vanes located on the other side of the disc which are disposed symmetrically with the first
mentioned vanes. :
60 5. A centrifugal pump according to claim 1 in which the impeller includes a side board 60
which is rigidly secured to the side of the vanes, the side board having an opening which
provides a fluid communication between the inlet path and the fluid passages.
6. A centrifugal pump substantially as hereinbefore described with reference to and as
shown in Figs. 4-8 of the accompanying drawings.
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351. A centrlfugal punp conprising a drive shaft, an |npeIIer'frrnty_
nounted on the drive shaft, and a body including an inlet path

comuni cating with the inpeller and also including a volute casing which
defines a spiral space around the inpeller, the inpeller:including a main
di sc having a boss which is fitted over the shaft and a plurality of vanes
whi-ch are disposed at 40 an equal spacing fromeach other and axially
project fromat |east one side of the disc, each 40 vane having a front 7
and a rear surface, part of the rear surface bei ng opposite to and spaced t
fromthe boss in surrounding relationship therewith, a fluid passage being't
formed between the front surface of each vane and the remai nder. of the rear
surface of its adjacent vane and extending froma region around the boss to
the outer periphery of the disc, each vane having a 45 constant axi al

t hi ckness, the nost parts of the front surface of a vane and the rear
surface of an 45 adjacent. vane which formtogether a passage therebetween
bei ng segnents of circles struck fromdifferent points on the disc and of
different radii so that the passage fornmed therebetween has a constant

depth and a wi dth which gradually decreases fromsaid region toward the
outer periphery of the disc. 50 2. A centrifugal punp according to claim
1 in which the front surface of each vane has .a 50 radius of curvature
which is less than that of the rear surface of adjacent vane and which is -
struck froma point further spaced fromthe axis of the inpeller than a

. point fromwhich the radius of curvature of the rear surface of said

adj acent vane is struck. 3. A centrifugal punp according to claiml in

whi ch the volute casing has an inner surface 55 which is U shaped in

| ongi tudi nal section and the spiral space includes an opening of a wdth

55 which is substantially equal to the thickness of the inpeller. 4. A
centrifugal punp according to claim21 in which the inpeller has another
plurality of vanes |ocated on the other side of the disc which are disposed
symmetrically with the first mentioned vanes. 60 5. A centrifugal punp
according to claim1 in which the inpeller includes a side board 60 which
is rigidly secured to the side of the vanes, the side board having an
openi ng whi ch provides a fluid communi cati on between the inlet path and the
fluid passages. 6. A centrifugal punp substantially as hereinbefore
described with reference to and as shown in Figs. 4-8 of the acconpanying
dr awi ngs. 6 GB 2027816B 6
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