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the features of this invention may be applied to 
the horizontal type of pumps. 
The invention as illustrated in Figures 1 and 2 

may include a base structure f having mounted 
therein an electric motor f f arranged for vertical 
operation. A tubular spacer 2 may be suitably 
mounted upon the base structure as by means of 
flange 3 and cap screws 4 and may be centered 
thereon by means of the annular ring 5 closely 
fitting into the counter-bored annular groove 6 
of the base structure. The upper end of the 
spacer member 2 may be flanged as at 7 to re 
ceive the pump supporting member or diaphragm 
8 and these two parts may be securely fastened 

together as by suitable bolt means 9 and centered 
by means of the annular ring 20 of the Spacer 
closely fitting the counterbore 2 of the support 
ing member. 

In place of the pumping head illustrated in 
Figures 1 to 4, inclusive, a pumping head includ 
ing a series of superimposed turbine pumps may 
be provided, as illustrated in Figure 5. The tur 
bine pumping head disclosed in Figure 5 may in 
clude the form of pump supporting means illus 
trated in Figure 4 and an outer casing as illus 
trated in Figures 1 and 2 and as these portions 
have been previously described their description 
will not be repeated. The principal difference lies 
in the arrangement of the inner casing or pump 
ing head, which pumping head may include a plu 
rality of superimposed serially connected turbine 
pumps, in this case five, and as all of the turbine 
pumps are alike the first two only need be de 
scribed in detail. 
The first turbine bowl 8 may be provided with 

a fange 82 securely fastened to the pump Stulp 
porting member 83 by suitable bolt means 84. 
The turbine bowl may be centered in true axial 

alignment with the supporting member 83 by 
means of an annular flange 85 formed upon the 
member 83 concentric with the axis thereof. The 
annular flange 85 may be provided With a con 
centric bore 86 to which the inlet passage 87 
may be suitably communicated. The turbine 
bowl may be provided with a bearing 88 for 
operatively supporting the impeller shaft 89. A 
turbine impeller 90 may be suitably mounted upon 
shaft 89 and made to rotate therewith as by 
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means of a suitable taper pin 9 and positioned 
in the impeller cavity 92 of the turbine bowl. 
Adjacent the periphery of the impeller the 

hnwl 8 may be provided with an annular channel 
3 for receiving the fluid discharged from the 

impeller. 
The upper portion of bowl 8 may be provided 

with a flange 94 having a concentric annular 
bore 95. By means of a plurality of fluid pas 
sages 96 the fluid received in the annular chan 
nel 93 may be conveyed to the annularbore 95. 
The Second turbine bowl 9 may be provided 

with a flange 98 counterbored as at 99 to engage 
the annular shoulder f00 formed upon the upper 
flange 94 of the first bowl in order to center the 
second turbine bowl with relation thereto. 
The second bowl 97 may be firmly fastened to 

the first bowl by means of suitable bolts Of. 
Tike the first bowl, each of the other bowls may 
he provided with shaft bearings O2 for opera 
tively supporting the impeller shaft 89. Also 
each bowl may be provided with an impeller 
cavity 03. The second impeller 04 may be 
noeratively mounted in cavity 03 of the second 
bowl and may have an inlet portion 05 project 

sing into the annular bore 95 of the first turbine 
bowl and forming therewith an Operative fluid 
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seal. The second turbine bowl may be provided 
with an annular channel 06 for receiving the 
fluid discharged from the second impeller, which 
fluid may be conveyed through a plurality of fluid 
passages O7 to the next succeeding impeller and 
so on until the fluid is finally discharged from the 
pump structure through the discharge nozzle 08 
into the upper end of the receiver space O9 
formed between the inner casing and outer casing 

O. A fluid discharge nozzle. may be pro 
vided upon the outer casing and arranged to com 
municate with the receiver space. However, 
should it be desired, the discharge nozzle may be 
formed in the pump supporting member 83 simi 
lar to the arrangement as depicted in Figure 5. 
As in the previous case, the fluid pressure with 

in the receiver space O9 acts upon the exterior 
of the pump structure and results in a substantial 
downward force acting to maintain flange 82 of 
the pump structure tightly compressed against 
the supporting member 83 and thus maintain 
ing these two parts in effective sealing engage 
ment and thereby preventing the pressure fluid 
of the receiver space O9 from leaking into the 
suction inlet passage 86 of the supporting mem 
ber. Also this downward force acts to maintain 
each of the turbine bowls tightly seated upon its 
supporting bowl. 
A common form of thrust bearing, not shown, 

may be provided for operatively carrying the axial 
thrust of the pump impellers and shaft. 

in the claims, the expression 'an Outer Casing 
in circumferentially spaced relation to said inner 
casing' has been used and it is to be understood 
to mean that the two casings are not brought into 
direct contact at any point; however, both casings 
are fastened to a common supporting member. 

Having fully described the invention, it is to 
be understood that it is not to be limited to the 
details herein set forth, but the invention is of 
the full scope of the appended claims. 
I claim: 
1. In a vertical multi-stage centrifugal pump, 

a Supporting means, an inner casing mounted 
thereon, an outer casing mounted upon said sup 
porting means in circumferentially spaced rela 
tion to said inner casing, a shaft and impeller 
means within the inner casing, said shaft extend 
ing through the supporting means, a bearing for 
the other end of said shaft carried by the distal 
end of said inner Casing, said inner casing being 
free from contact with the Outer casing, said 
Supporting means having a suction inlet means 
communicating with said inner casing, a dis 
charge passage, from said inner casing communi 
cating with the space between the casings, a dis 
charge passage leading from said outer casing 
and communicating with the space between said 
casings, and means for sealing the suction inlet 
from the space between the casings, whereby 
differences in temperature in the two casings will 
not cause distortion of the pump shaft. 

2. In a vertical multi-stage centrifugal pump, 
a supporting means, an inner casing mounted 
thereon, an independent outer casing mounted 
upon said supporting means in circumferentially 
spaced relation to said inner casing, a shaft and 
impeller means within the inner casing, said 
shaft extending through the supporting means, 
a bearing for the other end of said shaft carried 
by the distal end of said inner casing, said inner 
casing being free from contact with the Outer 
casing, said supporting means having a suction 
inlet means communicating with said inner cas 
ing, said inner casing having a discharge pas 
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Sage communicating with the space between said 
Casings, said outer casing having a discharge 
passage Communicating with the space between 
Said casings, and means for sealing the Suction 
inlet from the space between said casings includ 
ing contacting machined surfaces formed upon 
said Supporting means and the proximal end of 
Said inner casing, whereby differences in tem 
perature in the two casings will not cause dis 
tortion of the pump shaft. 

3. In a vertical multi-stage centrifugal pump, 
a supporting means having a suction inlet pas 
sage therethrough, an inner casing mounted upon 
said supporting means in operative communica 
tion with Said inlet passage, an independent 
Outer casing mounted upon said supporting means 
in circumferentially spaced relation to said inner 
casing, shaft and impeller means operatively 
mounted within the inner casing, said shaft ex 
tending through said supporting means, a bear 
ing for the other end of said shaft carried by the 
distal end of the inner casing, said inner casing 
being free from contact with the outer casing, 
Said inner casing having a discharge passage 
communicating with the space between said cas 
ings, and said Outer casing having a discharge 
passage communicating with the space between 
said casings, whereby differences in temperature 
in the two casings will not cause distortion of the 
pump shaft. 

4. In a vertical multi-stage centrifugal pump, 
a supporting member having a fluid inlet passage, 
an inner casing mounted thereon so that the 
fluid inlet passage formed in the end thereof will 
communicate with the fluid inlet passage of said 
member, a shaft with impeller means operatively 
mounted within the casing and having one end 
of the shaft extending through the end of the 
casing and through the supporting member, an 
independent Outer pressure casing mounted upon 
the supporting member for enclosing the inner 
casing, said inner casing being free from contact 
with the outer casing, said inner casing having 

3 
a discharge passage communicating with the 
space formed between the two casings, and a dis 
charge means for withdrawing the pressure fluid 
from said space, whereby differences in tempera 
ture in the two casings will not cause distortion 
of the pump shaft. 

5. In a vertical multi-stage centrifugal pump, 
a member having a fluid inlet passage, an inner 
casing secured to said member and mounted SO 
that the fluid inlet passage formed in the end 
thereof will communicate with the fuid inlet 
passage of said member, a shaft with impeller 
means operatively mounted within the casing 
and having one end of the shaft extending 
through the casing and through the member, an 
independent outer pressure casing enclosing the 
inner casing, said inner casing being free from 
contact with the outer casing, said inner casing 
having a discharge passage communicating with 
the space formed between the two casings, and 
a discharge means for withdrawing the pressure 
fluid from said space, whereby differences in 
temperature in the two casings will not cause 
distortion of the pump shaft. . 

6. In a vertical multi-stage Centrifugal pump, 
an outer pressure casing, an inner casing mount 
ed within said outer casing and spaced therefrom, 
a centrifugal pump comprising said inner Casing, 
a shaft, a bearing for said shaft carried by said 
inner casing, impellers on said shaft and a suc 
tion inlet and discharge, the discharge from said 
pump communicating with the space between the 
casings, sealing means between said casings sep 
arating the Suction inlet from said space, said 
inner casing being free from contact with said . 
outer casing beyond said sealing means, and a 
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discharge Outlet leading from the Outer casing 
communicating with the space between the cas 
ings, whereby differences in temperature between 
the two casings will not cause distortion of the 
pump shaft. 
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Certificate of correction . . . 
Ristent No:1997,834. . . . Ap?il i?, 1935, 

ALADAR ?OLLANDER . . . . . . . . . 
: it is hereby certified that error appears in the printed specification of the above 

timbered patent requiring correction as follows: Page 2, first column, line 8, for 
the word and period “member,' insert the following paragraphs: . . . . . . 
... The purp supporting member 18 may be provided with an annular axially 

concentrie fluidinet passage 22. A pump casing 23, which for convenience will 5 
sferred to as the inner casing, maybé flanged as at 24 for mounting upon the upper 

flat surface 25 of the pump supporting member 18 and may be with relation 
thereo as by means of the annulirring 26 formed upon the member 18 and the 
conterbre 27 of the inner casing so that the suction inlet passage of the inner easing will communicate with the fluid inlet passage 22 of the supporting member 
3. The inner casing may be secured to the member 18 as by suitable bolt means 28. If desired, a suitable gasket means may be mounted between the inner casing 

flange 24 and the supporting means 18. / . - - - - 
The intier casing 23. maybe provided with any appropriate number of impeller 

cavities 29 and discharge fluid ? passages 30. : . . . . . . 
All of the impeller cavities may be connected by an axial concentric bore 31 of 

uniform diameter through the entire length of the inner casing. . 
The inner easing may be formed in halves 32 and 33 parted along the axial . plane 34 as may from Figure 3. - - - ? 
A shaft 35 has suitably mounted thereon, as ?? of a close fit and taper pins 36, a number of pump impellers 37 of the single suction type corresponditig in 

itfiber to the number of impeller cavities 29 of the inner casing. . . 
Shaft 35 together with its impellers 37 may be operatively mounted within the 

if easing and it will be noted that the external diameter of each impeller hub section.38 and the external diameter of eachimpeller inlet section 39 are all ?subå 
stilitially the same diameter and closely fit the uniform bore 31 so as to form there with opératiye fluid seals for preventing fluid leakage from the pressure to the suction 
sides of the impellers. . . . - . ?????????????????????????????????? As may be observed from Figure 2, the inlet side of the first three impellers face. 
downwardly while the inlet side of the other impellers all face upwardly; by thus 
arranging the impellers in two groups or sets, a more nearly perfect state of balace 
is effected. As may be noted, there are two more impellers having their inlet sides facing upwardly for the purpose of substantially counter-balancing the hydratylie. 
forces acting against the upper end of the impeller shaft. The pump is a multi stage machine, that is, the fluid is conducted serially through each of the impellers. 
The stage of eachimpeller has been noted on the shaft in Figure2in Roman numerals, 

The suction inlet of the first stage impeller communicates with the fluid inlet 
passage 22 of the supporting member 18 and discharges into the volute 30, from which 
volute the fluidis conveyed to the next stage as by means of the fluid passage 40 and 
sq on until the fluid is discharged into the third stage volute, whereupon by means of 
channel 41 the fluid is conyeyed to the second group of impellers, that is, the group of impellers having all of their inlet sides facing upwardly. The channel 41 conyeys 
the fluid to the suction side of the uppermost impeller of the second group, which 
runnier, thus becomes the fourth stage impeller from which the fluid passesserially though the remaining impellers and finally discharges from the eighth stage imple 
volute through the outlet passage 42. As may be noted from Figure 3, the fluid 
channel 41 may be substantially of pipe section defined by complementary concave 
pprtiops formed in the opposing halves of the split casing. As will be later described, the relatively greater pressureupon the outer surface of the inner casing acts tosº 
tightly clamp the two ????????????????? ether that the two engaging machined surfaces 
W????? a fluid tight joint without the aid of a gasket; however, a gasket may be 
used if desired. . - . . . ? v 

A shaft bering 3rgey be fitted in the uniform bore 31 between the two groups 
of impéllers ???!????????????????????? rotation as by means of key 44. . . ?? 43 may be formed inhalves and the two halves may be retained in op 

The upper or distalend of the inner casing may be provided with a suitable shaft 
bearing 46 centered in the uniform casing bore 31 and securely fastened in place by . 
bolt means 47. The bearing may be provided with a suitable journal bushing 48 
keyed against rotation, as by means of screw 49. w 

A fluid inlet nozzle 50 may be suitably mounted upon the pump. supporting 
member 18, as illustrated in Figure 2, or may be formed integral therewith, as illus 
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trated in Figure 4. The inlet nozzle may be provided with an inlet passage 51 to the 
outer end of which a duct 52 may be suitably mounted, while the inner end thereof. 
may communicate with the fluid inlet passage 22 of member 18. The inlet nozzle 
50 may be centered in the annular inlet bore 22 of the pump supporting member and 
securely fastened thereto by suitable bolt means 53. The inlet nozzle 50 may be 
provided with a shaft bearing 54 and a common form of stuffing box means 55. 
. . . An outer casing 56 may be provided with a flange 57 and thereby mounted upon 
the ??? member 18 and securely fastened thereto by suitable bolt means 58. . . . The outer casing may be circumferentially spaced from the inner casing so as 

-to leave considerable room therebetween E. will be referred to as the space:59. A fluid discharge nozzle 60 communicating with space 59 may be provided upon the 
side of the outer casing toward the lower end thereof. It may be observed that the fluid discharge passage 42 of the inner casing communicates directly with the space 
59, thus building up a fluid pressure within space 59 equal to the operating discharge 
pressure of the pump. The fluid pumped into space 59 may be discharged therefrom through the fluid discharge nozzle 60 and by placing the nozzle adjacent the lower 
and of the outer casing the portion of the outer casing above the discharge nozzle 
may be utilized as a water and air receiver, thus eliminating the necessity of an extra 
air tank. It is to be understood that the outer casing may be made proportionately 
larger in diameter or longer or both, to provide any desired receiver ???????????? .....The impeller shaft 35 may be coupled to the motor shaft 61 by a suitable coupling 

- means 62. The motor shaft may be suitably journalled in bearings 63. 
- As space 59 is maintained at all times at the maximum working or discharge 

pressure of the final impeller stage, while the greater portion of the internal'area of 
the inner casing varies from the fluidinlet to the discharge pressure, thereis, therefore, 
a far greater force tending to force the two half portions of the inner easing together 
than-tending to part these portions and thus the two halfportions of the inner casing 
are held in close sealing engagement. Due to the external pressure acting to hold the inner casing together, it is not necessary to provide a gasket means between the half 
portions thereof but, of course, a gasket may be used if desired. Also, due to the 
external pressure upon the inner casing, this casing may be safely made of “??? 
of relatively thin section, as compared with the section of metal necessary should 
there be no external pressure thereon. The outer casing may be fabricated from 
draya steel tubing or made from rolled steel plates and, therefore, will have sufficient tensil strength to withstand the internal pressure even though of relatively thia sectiem. r 

. . . A further and important advantage due to this high pressure fluid acting upon 
the inner casing is the downward force created thereby which acts to force...and hold the inner-casing flange 24 tightly compressed against the supporting member 18, and 
thereby aiding in the maintenance of a fluid tight joint between the engaging surfaces . of these two parts and thus effectively preventing the high pressure fluid of the 
receiver space 59 from leaking into the suction inlet passage 22 of the supporting member. 

in Figure 4 there is illustrated a fragmental sectional view of an arrangement in 
which the spacer member, supporting member and inlet nozzle are all formed in an 
integral casting, and therefore, the parts thereof which correspond with the similar 
portions or parts of the structure of Figures 1,2 and 3 have been given corresponding 
numbers primed. This same arrangement of the single casting including the spacer 
member, pump supporting member, and inlet nozzle is included in modified 
form of the pump, as illustrated in Figure 6. . . . . . 

and that the said Letters Patent should be read with this correction therein that 
the same may conform to the record of the case in the Patent Office. . . Signed and sealed this 25th day of August, A.D. 1936. 

LESLIE FRAZER, . Acting Commissioner of Paieaits. 
?? 
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