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This invention relates to rotor pumps and par 
ticularly pertains to centrifugal pumpS. 

In the operation of large centrifugal pumps, 
Such as those used in irrigation and reclamation 
projects, and in connection with certain engi 
neering Construction where it is the present prac 
tice to move sand, gravel, and dirt while associ 
ated with water, and for rapid transportation 
of these products, centrifugal types of pumps are 
used through which the Water and solids are 
pumped. In the operation of such pumps it is 
obvious that the rapid movement of the solids, 
which Solids are often gravel and pieces of rock 
of irregular shape, have an abrasive action and 
rapidly wear away the pump particularly at its 
throat portions. Various attempts to build 
pumps which will resist this action have been 
made, such for example as constructing the 
pumps in their entirety of special metals having 
wear resisting qualities, and also by lining the 
pumps in their entirety with rubber and the 
like. These attempts have been unsatisfactory, 
however, since in the first instance the cost of 
lining the pumps was prohibitive and in the use 
of an entire rubber lining, it was found that the 
abrasive action rapidly impaired the operation 
of the pump in that it was necessary to remove 
the entire lining if any part thereof was worn 
out. The present invention is concerned with 
a pump structure of the centrifugal type in which 
Special Wear resisting elements have been ap 
plied at the throat portions of the pump and 
along the path of travel of the material mov 
ing therethrough, said elements acting to resist 
abrasion and to alleviate wear throughout the 
pump throat whereby the life of the pump at 
this point will be materially prolonged and its 
efficiency increased. 
The present invention contemplates the pro 

vision of a pump structure including an annular 
pump housing within which a centrifugal rotor 
is mounted, said housing being equipped at its 
throat portions with wear surfaces. 
The invention is illustrated by way of example 

in the accompanying drawing in which: 
Figure 1 is a view in longitudinal central sec 

tion through the pump showing its details of con 

struction of the impeller mouth ring-liner and 
manhole Section liner. 

Referring more particularly to the drawing, O 
indicates the pump shaft provided at its outer 
end with a coupling flange f l and at its inner 
end with a reduced threaded portion f2. Mount 
ed upon the shaft f O at a point intermediate its 
ends is an anti-friction bearing structure 3 
Suitably Supported in a journal box 4 mounted 
upon a base 5. A pump of the centrifugal rotor 
type is associated with the shaft 0 in a man 
ner which will be hereinafter described. It is to 
be understood that the exact design of this pump 
is inmaterial to the present invention and that 
the invention is more particularly concerned with 
the structural parts of the pump which embody 
the application of Specially constructed wear 
elements at the throat of the pump, as will be 
hereinafter disclosed. The pump generally 
speaking comprises a bearing, element 6 mount 
ed upon the shaft 0 at a point intermediate the 
bearing structure f3 and a pump rotor 7 which 
is secured on to the threaded end of the shaft 
f0. The rotor f7 is of the centrifugal impeller 
type having a back wall 8 and front wall 9 
spaced with relation thereto and forming an in 
termediate arcuate passageway 20 leading from 
the circumference of the rotor to a central open 
ing 2 f of the pump casing 22 at the opposite 
side of the rotor from the end of the shaft 0. 
The rotor 7 carries a plurality of impeller 
blades, not illustrated, which operate in space 20 
occurring between the walls 8 and 9 and act to 
draw fluid in through the throat 2 and dis 
charge it through a tangential outlet in the pump 
casing in the usual manner. A suction or inlet 
conduit 23 is disposed in longitudinal alignment 
with the entire throat 2 f of the rotor and is se 
cured to front plate 24 of the pump casing. A 
back plate 25 is provided on the casing being dis 
posed upon the opposite side of the rotor and in 
a position to circumscribe the shaft to. The 
front and back plates 24 and 25 are provided 
with circumferentially arranged sets of lugs 26 
along their peripheries having openings to re 

struction and the points of application of the 
wearing Surfaces at the throat portions thereof. 

Fig. 2 is an enlarged view in section showing 
the wear element of the invention adapted for 
position in the throat of the pump as constructed 
of rubber. 

Fig. 3 is a view in section showing the çon 

ceive studbolts 27 and these bolts take into open 
ings formed in the upper part of the side wall 
of an annular discharge chamber 28 which forms 
the circumferential part of the casing and cir 
cumscribes the circumference of the rotor which 
is generally indicated at 29. 
By reference to Fig. 1 of the drawing it will be 

seen that the discharge chamber 28 is Substan 
tially U-shaped in cross-section and that the side 
walls thereof converge inwardly to form a re 
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2 
stricted throat 30 which occurs at the juncture of 
the chamber 28 with the circumference of the 
rotor 29. At this particular point in the travel 
of the liquids and solids through the rotor and 
into the discharge member 28 there is consider 
able wear due to the abrasive action of the solids 
carried with the liquid passing through the pump. 
It is also desirable at the juncture of the circum 
ference of the rotor and the circumscribing face 
of the discharge chamber to create an effective 
fluid Seal between these parts so that the tend 
ency of the material passing through the pump 
Would be to continue its course rather than to leak 
around the edges of the rotor and into the pump 
casing. In order to protect and effectively seal 
this area rubber shoulder liners have been pro 
vided. The form of shoulder liner is indicated in 
Fig. 2 of the drawing and is designated by the 
reference numeral 3. The shoulder liner 3 
comprises a steel backing ring 33 here shown as 
angular in croSS-Section, it being understood that 
this ring is in the form of an annulus which seats 
against a circumferential face 34 and an end 
face 35 of the wall of the discharge member 28. 
These faces are set in from said wall so that a 
circumferential shoulder 36 will occur at the end 
of the face 35 and a face 37 will occur at the end 
of the shoulder 34. The steel backing ring 33 does 
not completely extend to the shoulder 36 and the 
face 37 and the edges of its sectional elements 
are feathered outwardly. Wulcanized to the outer 
surface of the backing ring 33 is a rubber facing 
38. This facing has a curved face 39 which con 
forms to and merges into the contour of the in 
ner face of the discharge member 28. The mem 
ber 38 is in the shape of an annulus and has an 
inner circumferential face formed with a flat cir 
cumferential portion 40 and a tapered circumfer. 
ential portion 4f which circumscribe the edge of 
the front wall 9 of the rotor 29. The shoulder 
Structure 3 is held in position by a series of set 
Screws 42 which extend through openings 43 in 
the Wall of the discharge member 28 and are 
threaded into the ring 33 which is formed with 
bosses 44 to receive them. It will be evident that 
due to the fact that the heads of the screws 42 
are accessible exteriorly of the discharge member 
28 the entire structure 3? may be secured in place 
and compensate for wear of the facing. It is un 
derstood that one of the shoulder liners 3 f is ap 
plied to each side of the throat 30 of the dis 
charge member. 

It will thus be seen that in the structures desig 
nated as shoulder liners 3 a wear resisting sur 
face will be presented to the abrasive action of 
the material being forced through the pump and 
that due to the structure shown it will be possible 
to readily remove and renew such faces as re 
quired. 

It will be understood that in the construction 
of centrifugal pumps of the type here disclosed it 
is not practicable to have the relatively moving 
faces of the rotor and the case in intimate con 
tact with each other, since the abrasive action of 
the Sand and water would rapidly wear away 
these faces and cause leakage. It is therefore 
usual to provide a limited amount of tolerance 
between these faces and to provide means also 
tending to move the liquid from between the outer 
faces of the rotor walls 8 and 9 and the front 
and back head liners 5 and 52 respectively. 
These head liners are interposed between the 
front plate 24 of the pump casing and the rear 
plate 25 of the pump casing respectively and are 
Constructed and held in a manner to be herein 

2,168,464 
after described. The head liners are designed 
to be made of wear resisting steel alloy. Attention 
is directed to the fact that the front head line 5 
Conforms to the contour of the front rotor wall 
9 while the back head liner 52 extends in a plane 
at right angles to the longitudinal axis of the 
pump. The front head liner 5 as indicated in 
Fig. 1 of the drawing is shown as formed with a 
rubber facing 54. In each case, the liners 5 and 
52 will be held in position by screws 58 which 
pass through the heads 24 and 25 of the motor 
case and secure the liners in position. Attention 
is directed to the fact that the rubber faces of 
the head liners extend upwardly and abut against 
the outer end faces of the shoulder liners 3 f to 
form a tight seal therewith. As before stated, due 
to the tolerance between moving parts and the 
case, there is a tendency for water and suspended 
Solids to pass between the surfaces of the case and 
the moving parts. These solids thus produce an 
abrasive action. In order to move the liquid 
which leaks in between the rotor and the head 
liners the outer faces of the walls 8 and 9 of the 
rotor are formed with ribs extending radially. 
The wall 8 carries a plurality of ribs 8 and the 
wall 9 carries a plurality of ribs 9'. The ribs 
f8' conform along their edges to tile contour of 
the back head liner 52 and a bearing member but 
are Spaced therefrom as previously described. 
The long ribs may be cast integral with the wall 
of the rotor. The short ribs may be made of 
special wear resisting material, such as rubber, 
or of wear resisting steel alloy. In the latter in 
stance the alloy is preferably welded in place. 
When the structure is made of rubber a Suitable 
metal backing is provided and may be secured to 
the wall of the rotor by fastening screws. 
In the present construction the Suction end of 

the rotor hub is designed to assume an abutting 
relation to the end face of the inlet conduit 23 
while being slightly spaced therefrom. The con 
tiguous faces of the rotor and the conduit are 
fitted with ring liners 74 and 75. These ring 
liners as shown in the enlarged view Fig. 3, com 
prise a rubber facing 76 Vulcanized to a steel 
back plate 77 by which they are secured in posi 
tion. Thus it will be seen that at the pointS or 
Surfaces between which abrasion WOuld Occur 
due to the movement of relatively fine Suspended 
solids in the liquid being pumped there are in 
terposed elements having special wear resisting 
properties and that at the throat of the discharge 
member where the violent action Would take place 
a throat is fitted with a shoulder tending to re 
Sist this action. 

In operation of the present invention the pump 
is assembled as shown with the various liners in 
position as indicated in Fig. 1. Attention is 
directed to the fact that at all of the vulnerable 
points where excessive wear between moving parts 
occurs the opposing surfaces are fitted with 
special wear resisting elements. In a pump of 
this general type the shaft II 0 is driven at a rela 
tively high rate of speed and a large amount of 
liquid and materials are moved through the pump. 
For example, the inlet conduit 23 may have a 
diameter of more than two feet. It Will therefor 
be appreciated that a large volume of material 
will be drawn through the pump and that in this 
material may be associated Sand, gravel, and 
boulders which are being moved. As these sus 
pended and moved articles are drawn toward the 
periphery of the rotor 29 they will be thrown 
across the chamber of the discharge member 28 
and their force will be to a great extent spent 
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2,168,464 
before reaching the outer circumferential face of 
the discharge member. During this operation 
water under pressure is being delivered through 
a duct 80 and into the bearing member from 
which it passes into a space 8 occurring between 
the back wall 8 of the rotor and the head 25 of 
the pump casing. The force of this Supply of 
water tends to move the accumulated liquid and 
solids outwardly through this space, the Said 
materials having seeped in between the moving. 
faces of the rotor and the casing and between the 
liner rings 74 and 75. The solid materials which 
are associated with the liquid in this space have 
a violent abrasive action and it is desirable that 
at the restricted throats through which this 
material must flow in its outward travel toward 
the discharge member that the special wear re 
sisting elements of the present invention should 
be interposed. For example, in actual practice 
it has been found that when the solid abrasive 
material operates between two metallic surfaces 
which do not have special wear resisting qualities 
the liquid and material tend to form eddies which 
rapidly abraid pits in the surfaces so that after 
such abrasion has been started the efficiency of 
the pump is readily decreased. Attention is . 
directed to the fact that the rotor and its casing 
must fit together with a certain amount of toler 
ance in order to efficiently operate, and if this 
tolerance greatly increases due to excessive wear 
of the parts the efficiency of the pump, rapidly 
drops. For example, in a pump of the general 
dimensions shown in the present case having a 
rotor substantially six and one-half feet in diame 
ter the tolerance between parts is approximately 
one-eighth of an inch, but if this space widens to 
as much as one-quarter of an inch the maximum 
efficiency of the pump is reduced. By providing 
the wear resisting surfaces at points where ad 
justment of clearance is required the adjustment 
is more readily obtained and the efficiency of the 
pump is greatly prolonged without requiring the 
replacement of worn parts. In operation of a 
pump of this type as ordinarily constructed the 
velocity of the moving material as it passes out 
wardly from the space 8 between the back wall 
8 of the rotor and the head 25 of the casing acts 
to directly cut away a large crevice in the cir 
cumscribing face of the wall of the discharge 
member 28. With the special wear shoulders 3 
as herein provided this wearing action is mate 
rially diminished, 

It will thus be seen that the pump structure 
here disclosed is designed to provide a pump of 
efficient operation while at the same time fitting it 
with special wear resisting elements disposed at 
vulnerable points between the moving parts of 
the apparatus, at which points the necessary ad 
justment of parts will be maintained while resist 
ing the usual wear occurring, thus insuring that 
the pump will be maintained with its parts in 
adjustment for a longer period of time and that 
the eficient operation of the pump will thus be 
sustained. - 
While I have shown the preferred form of my 

invention, as now known to me, it will be under 
stood that various changes might be made in the 

3 
combination, construction, and arrangement of 
parts, by those skilled in the art, without depart 
ing from the spirit of the invention as claimed. 

Having thus described my invention, what I 
claim and desire to secure by Letters Patent is; 

1. In a centrifugal pump a circular casing hav 
ing an axial inlet and a circumferential Outlet 
chamber substantially circular in cross-section 
and being formed with an inner circumferential 
opening, a rotor within said casing having spaced 
side walls forming a passageway communicating 
axially with the axial inlet and radially with the 
circumferential opening, the side walls of the 
outlet chamber overhanging the circumferences 
of said rotor walls and annular shoulder liners 
carried by the casing and interposed between the 
overhanging shoulder of the walls of the outlet 
chamber and the circumferential faces of the 
rotor walls, said shoulder liners being made of 
rubber to resist abrasion. 

2. In a centrifugal pump a circular casing hav 
ing an axial inlet and a circumferential outlet 
chamber substantially circular in cross-section 
and being formed with an inner circumferential 
opening therearound, a rotor within said casing 
having spaced side walls forming a passageway 
communicating axially with the axial inlet and 
radially with the circumferential opening, the 
side walls of the outlet chamber overhanging the 
circumferences of said rotor walls, annular 
shoulder liners carried by the casing and inter 
posed between the overhanging shoulder of the 
walls of the outlet chamber and the circumfer 
ential faces of the rotor walls, said shoulder liners 
being made of rubber to resist abrasion and hav 
ing metal backing plates therein, and means 
carried by the casing to engage the backing plates 
and to hold the liners in position. 

3. In a centrifugal pump a circular casing hav 
ing an axial inlet and a circumferential outlet 
chamber substantially circular in cross-section 
and being formed with an inner circumferential 
opening therearound, a rotor within said casing 
having spaced side walls forming a passageway 
communicating axially with the axial inlet and 
radially with the circumferential opening, the 
side walls of the outlet chamber overhanging the 
circumferences of said rotor walls, annual rubber 
shoulder liners carried by the casing and inter 
posed between the overhanging shoulder of the 
Walls of the outlet chamber and the circumfer 
ential faces of the rotor walls, said shoulder liners 
having a portion interposed between the circum 
ference of a rotor wall and the wall of the casing 
and a flange portion substantially at right angle 
thereto and being set in to the face of the wall 
of the chamber whereby a peripheral throat por 
tion is provided along and through the inner cir 
cumferential opening of the casing, a metal back 
ing plate forming a part of said shoulder liner, 
said plate being angle-shaped, the separate legs 
of the plate extending along the two portions of 
the liner and fastening means carried by the cas 
ing and engaging the backing plate to hold the 
liner in position. 
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