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1

This invention relates to centrifugal pumps
and more particularly to single stage centrifugal
pumps employing one double inlet runner, such
2 pump being shown in my Patent No. 2,101,653,
granted December 7, 1937. In order to provide
for assembling such apparatus it is customary
to divide the pump housing into two parts on a
horizontal plane which contains the axis of the
driving shaft of the runner, the two parts being
secured together by bolts. It has been found
difficult to make the joint between the parts tight
against leakage, particularly when high pres-
sures are developed and when diffuser vanes are
employed.

In high pressure pumps it is necessary that
the clearance between runner inlets and the sta-
tionary wearing rings be made as small as pos-
sible to minimize leakage of pressurized liquid
from the chamber containing the discharge por~
tion of the runner to the suction chamber at the
inlets of the runner. To this end, the bearings
of the shaft on which the runner is mounted
must be accurately centered with respect to the
wearing rings, and it is extremely difficult to
‘secure this centering with the split casing con-
struction. An object of this invention is to pro-
vide structure for assembling and -disassembling
the separable parts of the pump without dis-
turbing the pipe joints which are secured to the
casing to supply liquid to the pump suction and
to conduct away the liquid discharged by the
‘pump. For this purpose, the pump casing is
made with a circular opening at one side which
s concentric with the drive shaft and is of suf-
ficient size to admit the removable parts which
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must be assembled within the casing to complete

the pump. In assembling the pump, these parts
are moved into the casing along the axis of the
drive shaft, as hereinafter described, and a plate
or head is secured to the casing to close the open-
ing,

Another object of the invention is to provide
& novel means for securing in place two dia-
phragms which are mounted with a diffuser with-~
in the casing to enclose the discharge portion of
the runner or impeller in such a manner as to
avoid or minimize leakage of pressurized liquid
from the discharge end of the diffuser through
the joints between the diaphragms and the
casing.

For a more complete understandlng of the
'mvention reference may be had to the following
‘description thereof and to the drawing, of
Whlch—- .

“Figure 1 is a sectional view of a single stage
centrifuga.l pump embodymg the invention, _
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Figure2isa section on the line 2—2 of Figure 1,
on a larger scale;

Figure 3 is an enlarged sectional view of a
part of the structure shown in Figure 1;

Figure 4 is a sectional view of a modlﬁed form
of the invention shown in Figure 3; and

Figure 5 is a section on the line 5—5 of Figure 4.

The pump illustrated in Figure 1 comprises
& casing 10 which is detachably secured to a
main casing (2 by suitable means such as bolts
{4. The main casing {2 may contain a prime
mover (not shown) for the driving shaft 16
which projects through the casing 10. The pump
casing shown on the drawing consists of three
parts, namely, an outer casing member 20, an
outboard head 22 and an inboard head 24. These
three parts enclose a suction chamber 26 which
communicates with the inlets of the runner or
impeller 33 hereinafter described. The heads
22 and 24 close the circular openings in the casing
member 20 which are concentric with the axis
of the shaft 16, the opening which is closed by
the outboard hea.d 22 being of larger size than
the diameter of the inboard head 24 and also
of all of the other parts, hereinafter described,
which must be inserted to assemble the complete
pump. The head 22 contains a suitable ball
bearing assembly 32 for the end of the shaft 16,
this bearing being mounted in a suitable retainer
or holder 383 having a cover 34 which protects
the end of the shaft. The bearing 32 may serve
as a steady bearing and as a thrust bearing for
axially positioning the shaft and the rotating
members relatively to the easing. "A roller bear-
ing 35 is provided for the portion of the shaft
between the head 24 and the main casing 12.
This bearing is mounted in a retainer or holder
36 which is secured to the casing 12 and is sup-
plied with a cover 371 which clamps the outer race
of the roller bearing 35. The heads 22 and 24
are provided with suitable soft packing 38 and
40 to prevent leakage from the suction chamber
26 along the shaft. The shaft has a -splined
portion 42 on which is slidably fitted the hub 44
of the impeller 30, the impeller being held in
proper axial pos1t1on on the shaft 16 by spacing

elements on the shaft; including sleeves 45 .and

46, which are gripped longitudinally between a
nut 47 on the outboard end of the shaft and a
shoulder 48 on the shaft abutted by the inner
race of the roller bearing 35.

Integral with the casing member 20 is a shell
58 which encircles the shaft and impeller and
contains a volute discharge duct 52 to receive .
pressurized liquid from the impeller. ' This duct
communicates with a discharge pipe (not shown)
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Whlch may be secured to a flange 54 on the cas-
ing member 20. Similarly a supply pipe (not
shown) may be secured to a flange 56 on the cas-
ing member 20 so as to communicate with the
suction inlet 58 of the pump casing. The shell
50 of the casing member 20 has a stepped bore
therethrough which is coaxial with the shaft I8,
the steps. forming, shoulders 60;and;§2. which: face
toward.the ouitboard.side of the casing. Mounted
within this bore are two diaphragms 64 and 66,

the outboard diaphragm 64 having a marginaly -
area on its outer face or on a radial flange 68 . .

which bears on the shoulder 60, the inboard dia-
phragm 66 having a marginal:area on.a. radial.
flange 10 which bears on_ the shoulder 62.

Gripped between the perlpheral portlons of-the
diaphragms is a diffuser which encircles the. dis-.

charge ports 14 of the impeller and is preferably
composed of twao. separable annular parts 12. and

14, the latter having a series of vanes, 76 extend-
ing. therefrom. to abut. the, parp 12 The dla-
phragms and. the diffuser’ form_ a chamber 11
which. encloses. the. dlscharge portlon of the.im-
pellér 30. Suitable, wearing rings.18.and 80.are

carried by the respectwe dlaphragms, such, ‘wear-
ing’. rmgs havmg a plurality of . circular edges
which touch or nearly. touch.the. cyhndncal in-
let portmns 82 of the 1mpeller 50.as to minimize
'leakage of pressunzed liquid from the chamber
16 into the. suction chamber 28 )

Centrifugal. bumps of the type herein described
are des1gned to operate at high speeds at. whlch
high pressures are developed at the discharge
end.of the itmpeller where the lquid enters. the

diffuser and passes through to a passage 84 which -

extends. around . the dlffuser and communicates
with the volute duct 52. The liquid pressure in
the passage, 84 is much ‘higher than in the sue-
tion chamber 26. Hence it is necessary that the
Jjoints between the. casing member 50 and the dia-
phragms 64 and 66 be tlght When the pump
is operating, the pressure of, the liquid in the
chambér. 17 ‘and. the ‘clearance. 86 between  the
d]ffuser and the. mboard maphragm 66 operates
t0. press - the flange. 70 against. the shoulder 62
'wlth sufficient force to maintain .a. tlght seal at
th pomt ‘but the. Tiguid . pressure in. the dls-
.ch .Tpassace 84 whmh commumcates with, a
élearance 88 ‘between the diffuser and’ the out-

board diaphragm 84 fends to push the flange 68 ;

away. .from the shoulder 60.and. thus to promote
1ea cage ab that pomt In order to overcome the
reffects of such hqu1d pressure I mount a r1ng 90
by means of.4&. screw thread. or equwalent in the

.outboard end ‘portion of the bore of the caSIHg /

rmember 59 a8 indicated at. 92. The clearance
diameter. of th1s portlon .of the bore is sufﬁmently
large to admit the draphragms and, the dlf’fuser
S0 that ‘they ¢can be inserted and assembled in
the bore when 1ntroduced through the. side open-
ing. normally closed Yy the .head 22.. The ring
80 is drxlled at a series of points umiormly spaced
around its clrcumference these, holes bemg
adapted 1o receive. a.series of bolts 54 wl.uch ex—
tend. through the ring . in the . dlrectxon para el
to,the shaft (6. After ‘the d1aphragms and dif-
fuser and 1mpeller have been -assembled-as 1nd1—
cated in Figure 1, the ring is screwed. 1nto B ce
until it abuts the outboard; dlaphragm 64, It may
then be slightly. backed “off, whereupon the .indi-
vidual bolts 94 are set up to press. stroncly agamst
the. outboard dlaphragm s0 as to force. the ﬂange

68 thereof tightly: against the shoulder 60 thusin- -

suring:atight joint if the;: parts have been 1 propetly
fitted.

ot

'board opening in the casing 10.

(518

Tn operatinig high speed pumps it is necessary
to make frequent inspections of the bearings
and to renew them when necessary. Such in-
spections are facilitated by the fact that the di~-
ameters of the removable parts shown in Figure
1 are less than those of the openings through

which they must pass to be assembled or dis-
assembled: Thug the rolier bearing 48: and its
retainer 36 and. cover- 37 can. pass threugh the
opening normally closed by the inboard head 24.
TFhe inboard head likewise can pass through the
bore in the shell 50 when the diaphragms and
diffuser have been removed, and all these parts,
as. well as. the ring. 90, can pass through the out-
Furthermore,
since thé roller-bearing 48 is mounted in a re-
tainer, any scoring of the mounting due to acci~
dental seizure will be confined to the retainer
which can easily be replaced, the main casing
remaining mtact .

It is desuable that the flange 10 of the in-
board chaphragm be firmly held agamst the
shoulder 62 so as to avoid leakage whether or not
the pump is developmg its full pressure. To thls
end the dlffuser parts are made with ﬁanges
whxch prOJect in oppos1te d1rect10ns The part
12 has a flange 96 at its inner peumeter this
flange bearing against the adjacent side of - the
outboard - diaphragm 64 The dxffuser part 18

has a ﬂance 98 at its outer per1meter bearing

agalnst the mbeard dzaphragm 66: Since these
flanges are radially offset; the thrust of the out-
board diaphragm against the flange 96, Whlch is
transmu;ted through the vanes 16 and the flange
98 to the draphragm 85, tends to dlstort the dn‘-
fuser by springing the parts shghtly This dis-
tort1on prov1des a sprmg effect whlch presses the
diaphragm flange 19 -against the shoulder 62; the
dimensions of the d1ﬁuser parts and thelr ﬂanges
bemg such as to result-in such dlstortlon of the
diffuser when the outboard d1aphragm is clamped
stronvly agamst the shoulder 66

In the case. of very high delivery pressures,
a diffuser strueture such as is shown in Fxgures

5 4 and 5 may. be preferred In this case the

d1fEuser parts 109 - and - 102~ are provided- with
ﬂanges 148 and 168 respectively at their inner
perlmeter The ﬂange 106-1is accurately shaped

to have. a rad1a1 force fit against the shoulder
B | m on the dxaphragm 86 for preventmg leakage
whlle the leakage between the flange . 104- and
the dlaph agm 84 is prevented by the tlght ax1al
abutment between them The part 102" of - “the
: dn‘ruser also has a, ﬂange l12 ab ifs outer per-
1mete1 bearmg agamst the face of the d1aphra 14

dral slots Il4 1o equallze the l1qu1d pressure 1n
the clearance between the.part 102 and . the dr-
aphragm 66 with the pressure in ‘the passage
84, Sinece the pressure within the diffuser is at
all pomts less, than in. the _passage. . 84 and, there-
fore.in the external 51de clearanoes of the d1ffuser
parts with. Whmh. the passage, 84 communmates,
the two parts of the diffuser are tightly clamped -
together by ‘the, excess. llquld pressure angd. the
deformatlon .of .the, d1ﬁ"user .parts. due. to ax1al
sary ‘tight contact at 62,
I claim:: ’
1. Inla centnfugal pump, a. casmg mcludmg

a. memberhavmg a mrcular opening wrth 2_SCrew-

threaded outboard portion and an inboard por=-
tion.of -smaller diameter than the outereportmn
forming., ashoulder between. said, portion
cular dmphragm ‘closing said opening, sald di-
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- aphragm having a marginal area fitting against
: said shoulder to form a joint normally washed

by liquid pressurized by said pump, and means

.for pressing said area strongly against said shoul-

der to make the joint tight, said means con-
sisting of a ring screw threaded in the outboard

. portion of said opening to abut the outer side
~of said diaphragm, the clear diameter of the
-threaded portion .of the opening being greater
.than the diameter of the diaphragm, and a series
~of bolts threaded through said ring parallel to
. the -axis thereof to bear against the outer side
cof said diaphragm, said bolts being uniformly
..spaced around the circumference of said ring.

2. In a centrifugal pump, a casing including

& member having a circular opening with two

annular shoulders therein, the inboard shoulder
being of lesser diameter than the outboard shoul-

-der, two circular diaphragms in said opening
- bearing against said shoulders respectively to |
-form. joints washed by liquid pressurized by said
‘pump,. & stifly resilient deformable member be-

tween said diaphragms engaging the opposing
faces of the diaphragms near the perimeter

-thereof, and means for pressing said diaphragms

strongly against the respective shoulders to make

: said joints tight, said means consisting of a ring

screw-threaded in said opening against the out-
board diaphragm, the clear diameter of the open-
ing being greater than the diameter of the di-
aphragms and the deformable member, and a
series of bolts threaded through said ring parallel
to the axis thereof to bear against the outer side
of the outboard diaphragm, said shoulders be-
ing axially spaced relatively to the axis dimen-
sion of the deformable member so that when the

.outboard diaphragm is pressed strongly against
- its shoulder by said holts, the member is deformed

to press ‘the inboard diaphragm against its
shoulder. :

3. Apparatus of the class described compris-
ing a main casing, a pump casing secured thereto,

:said pump casing having an opening in the out-
-board side thereof remote from said main cas-

ing, a head secured to said pump casing to close
said opening, a shaft projecting from said main
casing through said pump casing, an end of said
shaft being journalled in said head, a double-
inlet impeller keyed on said shaft, said pump
casing and head enclosing a suction chamber
communicating with both inlets of said impeller,
said pump casing having an inner portion en-
closing a volute discharge duct and having g
stepped bore coaxial with said shaft, two di-
aphragms mounted within said bore and press-
ing against the steps therein, a diffuser gripped
by the said diaphragms in said bore and encir-
cling the discharge ports of the impeller, and
means for pressing said diaphragms against said
steps, the opening in the outboard side of the
pump casing being of larger diameter than the
impeller, diffuser, diaphragms, and  pressing
means whereby said impeller, diffuser, dia-
phragms and pressing means can be introduced
through said opening along the shaft to assemble
the pump structure.

4. Apparatus as in claim 3, said pressing means
consisting of a ring removably mounted in said
bore next to the outboard diaphragm, and a
series of bolts threaded through said ring parallel
to the axis thereof and bearing against said. out-
board diaphragm, the portion of said bore in
which the ring is mounted having a clear di-
ameter greater than that of the diaphragms,
diffuser and impeller.
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.5 Apparatus as in claim 3, said pump éasing
-having an opening on its inboard side concentric

with the shaft, an inboard head closing said open-
ing, said inboard head being of smaller diameter
than the outboard opening, whereby it can be
introduced. into said casing through .said out-

-board opening.

6. A centrifugal pump comprising a casing con-
sisting of an outer shell enclosing 2 suction cham-
ber, a shaft projecting through and journalled
in said outer shell and an inner shell within the
outer shell enclosing a volute discharge duct and
encircling said shaft, said outer shell including
a member with a circular opening concentric
with said shaft and large enough to admit all
removable parts within the outer shell and a
circular head secured to said member to close
said opening, said head carrying g bearing for

said shaft, an impeller keyed to said shaft within

said inner shell, two spaced diaphragms fitted
within said inner shell and enclosing a chamber
within which said impeller is rotatable, said in-
ner shell having a stepped bore within which
said diaphragms are mounted and annular shoul-
ders ~within the -bore against which the. dig-
phragms are pressed, a diffuser gripped between
the peripheral portions of .the diaphragms, -and

-means holding the diffuser and diaphragms in

assembled relation, said means consisting of a
ring threaded into a portion of said bore to abut,
one of said diaphragms and a plurality of bolts.
threaded through said-ring and parallel to the:

-shaft axis to press: the. adjacent: diaphragm.

against one of said shoulders. and against. said

5 diffuser. :

7. A centrifugal pump comprising a casing, a.
shaft extending ' therethrough:-and an impeller:
keyed on the shaft; said. casing consisting .of an:
outer shell member having two opposed openings.
concentric with the shaft, two suction heads se--
cured to said member to close said openings andi
enclose with said member a suction chamber,,
each said head having a bearing for said shaft,,
an inner shell within and-integral with the outer
shell member, said inner shell enclosing a volute
discharge duct and having a stepped bore con-
centric with said shaft, two diaphragms mounted
in said bore and spaced to form a chamber in,
which said impeller is rotatable, a diffuser gripped
between said diaphragms and encireling said im-
peller, said diaphragms having annular shoul-
ders bearing against steps in said bore, and means
for holding the diaphragms and diffuser in as-
sembled relation, said means consisting of a ring
screw-threaded into said bore to abut one of said
diaphragms, and a plurality of bolts threaded
through said ring parallel to the shaft axis to
bear against the adjacent diaphragm at spaced
points.

8. In a centrifugal pump having a casing, a
shaft extending through the casing and an im-
peller keyed to the shaft, said casing having a
stepped bore coaxial with the shaft and of larger
diameter than the impeller, two diaphragms
mounted in said bore and spaced to form a
chamber in which said impeller is rotatable, said
diaphragms having peripheral shoulders bearing
against steps in said bore, a diffuser gripped be-
tween the peripheral portions of said diaphragms,
said diffuser consisting of two separable annular
parts with vanes between, said vanes being at-
tached to one part and bearing against the other,
a flange on the inner periphery of one said part
bearing against the adjacent diaphragm, a flange
on the outer periphery of the other said part
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“Hegting on'the other‘diaphragm, and means-car-
‘ried by the-casing for pressing safd-diaphragms
-afid ‘ diffuser ‘{ogether.

0, -A‘pump-as in claim' 8,wherein-sald-pressing
“meaTs consists of a‘ring-serewsthreaded in-said
-bore-to ‘abit one- of :said’ diaphragms:gnd -a plu-

rality of bolts threaded through :said ring par-
16l sbo said shaft to press-against’ the-adjacent
- diaphragm. . o -

0.7A- pump as:in tlaim’8, wherein-the casing
‘incliides ‘a-Membper having *a eireular-side open-
“iHE ‘cohcentric-with the'shaft-and 6f-greater di-
sqmieter thin gaid diaphragms and -diffuser,
Ajhiereby ‘said- diaphiagids, diffuser’ aid impeller
iganibe- inserted axially: through said opening’ for
ipssémbling in-$aid:casing,-and -a- vireular ‘head
“to-elose said opening; said Head having a begring
“for-gaidsshaft. :

- AR Intar centrifugal “puinp- having a-casing, a
-ghatt ‘extending through' said casing and.an im-
“peller:keyed on:said ‘shaft, said casing-having-a
-stepped -bore éoaxial With the shaft:and of Jarger
id@ianieter: than'the inipeller, two-diaphragms and
g “diffuser “between ‘them -mounted - within -said
-Bore forming ‘a chamber In which sald impeller
Trotatable, :said-aiffuser consistingiofitwo-an-
~ritlar.parts,-one of>sald parts-having vanesabut-
firig the ‘othér part to-provide:space between the
spérts-for . the paséage of:pressurized lquid dis-
“charged from-the impeler, flanges-on:said parts
~gxtending. in- éppositedirections from the inner
«péripheries thereof, said flanges having:-a . drive
fit “with :shoulders: onithe “corresponding dia-
;' phragms; the flange on:one ofsaid parts bearing

in the axial direction against the adjacent.di-
~gphragm; said-other-part-having:at its. outer.pe-
~riphery a-flange bearing.in:the iaxial . direction
<against the other:diaphragmiand provided-with
< radial--slots.

»12.nApparatus of-the:class:destribed -compris- .

Ling s main; casing,sapump casing ;secured thereto,
‘said “pumpcasing: having-therein ‘and integral
.therewith o ishell “with :a:stepped bore'. there-
-through forming :two outwardly (facing - shoul-

‘8

-ders:within' the:bore,said-pump. casing:also hav-
‘ing ;ah ‘Opening in‘the-outboard side-thereof-of
:Jarger diameter than the said boresand asmaller
opening :in “the inboard -side: thereo! .adjacent:to
5 -the main gasihg said-openings being-coaxial with
:said ‘bore,-outboard -and inboard-heads secured
-to - g4id -casing to: close -said -openings, -a -shaft
-projecting from 5aid-main casing through: said
‘inpoard-head andithe inferior of said pump:eas-
10 “inga ball bearing carried by said: outboard hexd
‘forthe end-portion of said:shaft,a bearing holder
“meuited on said ‘main casing: coaxially with said
~Shaft,-a roller:bearing:in. said sholder: in awhich
said “shaft is journalled, an impeller smounted
15 won-shid: shaft:-between the ball bearing snd-the
‘roller ~bearing, twoe rremovable .diaphragms
smounted -in-$4id -pumip- casing -around said im-
-peller toforma discharge chamber therefor:each
<said diaphragm having a.marginal portion bear-
00 ing -against-one of said shoulders, -and :means
“ineluding:a ‘ring:screw- threaded -into -the:out-
-board portion "of -said bore -for cclamping said
cdiaphragms tightly “in place, ssaid -clamping
-mheans; ‘diaphragms, impeller, inboard head,roller
25 bearing holder, and roller: bearing being remoy-
=gble through-said -outboard opening in:the pump
<easing by movement-along the-axis- of ‘the shaft

trhen-the :outboard: head: has been: removed.
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