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2,265,758 
PUMP 

Michael M. Klosson, Kenmore, N. Y., assignor to 
Buffalo Pumps, Inc., Buffalo, N. Y. 

Application May 29, 1940, serial No. 337,875 
(C. 103-111) Claims. 

This invention relates to Centrifugal pumps 
and has particular relation to pumps for liquids 
embodying means for comminuting solid mate 
rial in the liquids passing therethrough in order 
to prevent clogging and binding of the pump 
and its impeller. 
According to the invention, cutter means are 

provided at the pump inlet for cooperating with 
the impeller in reducing to Small size solid and 
Semi-solid material in the liquid entering the 
pump; and cutter means are also provided at 
the throat of the pump for cooperating with the 
tips of the impeller blades for comminuting ma 
terial which would otherwise interfere with op 
eration of the pump. It has been found that the 
inlet cutter means effectively reduces wads of 
rags and even rags larger than the pump inlet 
opening into small particles which can easily 
pass through the pump; and that the throat cut 
ter means produces a further reducing action 
in preventing long rags, twine and other stringy 
material from forming into a ball or wad at the 
throat of the pump and clogging and binding 
the pump at this point, and also prevents such 
stringy materials from being wrapped around 
the impeller and thereby reducing its efficiency. 
These and other objects and advantages of 

the invention will become apparent from the foll 
lowing description of the pump shown in the 
accompanying drawings, wherein: 

Fig. 1 is a transverse sectional view of a pump 
taken in a plane normal to the axis of the pump 
impeller shaft; 

Fig. 2 is a longitudinal section in the plane of 
said axis of the pump shaft; 

Fig. 3 is a detail sectional view on a larger 
Scale taken along line 3-3 of Fig. 2 through an 
inlet cutter bar; t 

Fig. 4 is a fragmentary sectional view of the 
pump housing taken along line 4-4 of Fig. 2 
and showing the throat cutter bar in elevation; 

Fig. 5 is an elevation of a closed or shrouded 
impeller in a modified pump; 

Fig. 6 is a fragmentary longitudinal sectional 
view taken through the modified pump; 

Fig. 7 is a fragmentary sectional view taken 
along line 7-7 of Fig. 6 showing in elevation 
the throat cutter of the modified pump; and, 

Fig. 8 is an enlarged detail sectional view taken 
along line 8-8 of Fig. 6 through said throat 
cutter. 
As shown in Figs. 1 and 2, the housing of the 

pump may comprise a volute central part 
provided with a discharge passage 2, an end 
closure 3 provided with an inlet passage 4, and 
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an opposite end closure 5 having a stuffing box 
6. In the latter, and around the journal por 

tion of an impeller shaft , is packing 8 which 
is compressed by a gland 9. At the inner end 
of the stuffing box is a fresh water seal 2 sup 
plied with clear water under pressure from a 
pipe 22 and through a passage 23, for preventing 
abrasive or corrosive materials in the pump 
chamber from entering the stuffing box. 
The housing part ff may be provided with 

plugs 24 which are removable for cleaning the 
pump. Likewise the housing parts - and 3 
are provided at their outlet and inlet portions 
with closures 25, held in place by screws 26, and 
removable for inspecting and cleaning the pump 
interior. 
Secured and keyed to the inner end of Shaft 

is an open impeller having blades 28, preferably 
of substantially spiral form, extending from a 
hub portion 29 and joined to each other by web 
portions 3. Substantially radial grooves 32 
formed upon the inner faces of the housing parts 
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3 and 5 present shoulders adapted to cooperate 
with the rotating impeller in the comminution 
of material which may move into contact there 
With. - 

A cutter bar 33 extends substantially diamet 
rically across the inlet passage 4 with its inner 
face portions in slightly spaced relation to the 
plane of the adjacent edges of the impeller 
blades 28. As indicated in Figs. 2 and 4, and as 
particularly shown in Fig. 3, the face portions 
34 and 35 on the bar at opposite sides of the 
axis of the shaft preferably are oppositely in 
clined with respect to a plane normal to said 
shaft, whereby the faces recede in the direction 
of rotation of the impeller (clockwise in Fig. 4). 
The ends of the cutter bar are secured by suit 
able fasteners in recesses formed in housing 
section 3. 
Secured by Suitable means to the housing at 

the throat of the pump, that is, adjacent the 
juncture 36 of the volute housing wall and the 
discharge passage 2, is a plate 37 having a cut 
ter lip 38 extending into adjacency with the 
cylindrical path of the tips 39 of the impeller 
blades when the latter are rotating. 
The lip 38 and the bar 33 may be made of any 

suitable wear-resisting material, or, if desired, 
the edges of these parts adjacent to the impeller 
may be hardened in a suitable manner to resist 
the abrasive action thereon of material in the 
fluid being pumped. 

It will be understood that as the shaft and 
impeller are rotated by suitable drive means con 
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nected to the shaft, fluid from a source connected to the inlet passage f4 will be drawn through the 
latter and discharged through the passage 2 
by centrifugal action of the impeller. Solid or 
semi-solid material passing the bar 33 will be 
severed by the shearing action of the impeller 
blades rotating in adjacency to the bar, particut 
larly if such material is of a size preventing it 
from moving freely past the bar into the Spaces 
in the impeller between blades 28. This shear 
ing action will reduce the material to a size 
wherein it will pass freely through the pumps, 
the latter action being expedited by the impeller 
blades' movement relative to the shoulders of 
grooves 32, which prevents the material from 
binding between the side edges of the impeller 
blades and housing ports f and 5. 
The flow through the pump of fluid with the 

comminuted material therein is further expedited 
by the coaction of the impeller blade tips 39 with 
cutter lip 38, this action preventing accumulat 
ing and gathering into ball-like form of materials 
at the throat of the pump, and serving to cut 
or tear into small parts stringy material which 
otherwise might become wound around the in 
peller, with resultant impairment of the efficiency 
of the pump. 
In Figs. 5 to 8 inclusive the principal features 

hereinbefore discussed are shown as applied to 
a pump having a closed impeller. As appears in 
Figs. 5 and 6 the hub 49 of the impeller merges 
into a shroud 5 of substantially disc form and 
which may be of the same radius as the impeller 
blades 48. Secured to the edges of the latter op 
posite to shroud 5 is a shroud 52 in the form of 
a ring, the central opening of which is preferably 
of somewhat larger diameter than the inlet pas 
sage 4. 
Upon the outer faces of shrouds 5 and 52, re 

spectively, are secured or otherwise formed aux 
iliary impeller blades 53 and 54. These blades 
cooperate with the shoulders of grooves 32 for 
preventing accumulations of matter between the 
impeller and the end walls of the pump housing 
in substantially the same manner as do the side 
edges of the impeller blades in the construction 
shown in FigS. 1 to 4 inclusive. 

Secured to the casing part 3 as shown in Figs. 
6 and 7 is a ring 55, whose inner surface forms a 
continuation of the inlet passage 4, the ring 
extending through the opening in shroud 52 in 
order to conduct liquid into the shrouded im 
peller. Extending diametrically across the ring 
55 is a cutter bar 56 which in face formation 
and function is similar to the bar 33 with face 
formations 34, 35 previously described. 

It will be understood that the pump shown in 
Figs. 4 to 8 inclusive may include the cutter lip 
38 for cooperating with the impeller tips, and 
that the operation of the pump will be substan 
tially the same as that previously described in 
connection with the embodiment of the inven 
tion illustrated in Figs. 1 to 4 inclusive. 

It will be understood further that the pumps 
herein shown and described are merely illus 
trative of the inventive principles involved, and 
that these may be otherwise embodied without 
departing from the spirit of the invention or the 
Scope of the appended claims. 
What is claimed is: 
l. In a centrifugal pump for pumping liquids 

containing solids or semi-solids, a housing having 
a volute part with a discharge passage extending 
Substantially tangentially therefrom and an in 
let passage opening axially thereinto, a bladed 
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impeller mounted for rotation in the housing, a 
bar extending substantially diametrically across 
said inlet passage and a lip extended toward the 
impeller from said volute part at the throat of 
the pump, said bar and lip cooperating with the 
side edge portions and blade tip portions, respec 
tively, of the impeller for comminuting materials 
carried by liquids passing through the pump, and 
substantially radially extending shoulders on the 
walls of the said housing adjacent the side edges 
of the impeller blades. 

2. In a centrifugal pump for pumping liquids 
containing solids or semi-solids, a housing having 
a volute part with a discharge passage extending 
substantially tangentially therefrom and an inlet 
passage opening axially thereinto, a bladed in 
peller mounted for rotation in the housing, a 
bar extending substantially diametrically across 
said inlet passage and a lip extended inwardly 
toward the impeller from said volute part at the 
throat of the pump, said bar and lip cooperating 
with the side edge portions and blade tip por 
tions, respectively, of the impeller for comminut 
ing material carried by liquids passing through 
the pump. 

3. In a centrifugal pump for pumping liquids, 
a housing and a bladed impeller mounted for 
rotation therein, said housing having an inlet 
passage in substantially axial alignment with 
said impeller, the latter having circular shrouds 
on the opposite sides of the blades thereof, the 
shroud adjacent said inlet passage having an 
opening therethrough in alignment with the 
passage, a ring comprising a continuation of the 
passage and extending into said opening, and 
said ring having a part extending substantially 
thereacross in slightly spaced relation to the path 
of rotation of the adjacent edges of said blades 
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for cooperating therewith to comminute mate 
rials carried by the liquid entering the pump. 

4. In a centrifugal pump for pumping liquids, 
a housing having a volute part with a discharge 
passage extending therefrom, a bladed impeller. 
mounted for rotation within said volute part, a 
cutter lip adjacent the throat of the pump ex 
tending into adjacency with the path of move 
ment of the blade tips of the impeller for coop 
erating therewith to comminute solids or semi 
Solids in liquid passing through the pump. 

5. In a centrifugal pump for pumping liquids, 
a housing and an impeller mounted for rotation 
therein, said impeller comprising spaced circular 
shrouds in spaced relation to the end walls of 
the housing and blades extending between said 
shrouds, said housing having an inlet passage 
in substantially axial relation to said impeller, 
and the shroud adjacent the passage having an 
opening in alignment therewith, said inlet pas 
Sage having at its inner end an annular portion 
entering into said opening in the shroud for con 
ducting fluid entering the pump into the im 
peller, a cutter member extending across said 
annular portion for cooperation with the adja 
Cent edges of said impeller blades in the com 
minution of materials carried by said entering 
fluid, and auxiliary blades on the outer faces of 
said shrouds for discharging such material from 
the Spaces between said faces and the adjacent 
end walls of the housing. 

6. In a centrifugal pump for pumping fluids, 
a housing having a volute part with a discharge 
passage extending substantially tangentially 
therefrom and an inlet passage opening axially 
thereinto, an impeller mounted for rotation in 
the housing and comprising spaced circular 
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shrouds and blades extending between said 
shrouds, the shroud adjacent said inlet passage 
having an opening in alignment thereWith and 
the housing having an annular part extending 
into said opening and cornprising a continuation 
of said inlet passage, a member extending a CrOSS 
said passage continuation, and a lip extended 
toward the impeller from the housing at the 
throat of the pump, said member and said lip 
cooperating With Side edge portions and blade 
tip portions respectively of the impeller for com 
minuting materials carried by fluids passing 
through the pump. 

7. In a centrifugal pump for pumping fluids, a 
housing having a volute part With a discharge 
passage extending substantially tangentially 
therefrom and an inlet passage opening axially 
thereinto, an impeller mounted for rotation in 
the housing and Comprising spaced circular 
shrouds and blades extending between said 20 
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shrouds, the shroud adjacent said inlet passage 
having an Opening in alignment thereWith and 
the housing having an annular part extending 
into said opening and comprising a continuation 
of said inlet passage, a member extending across 
said passage continuation, a lip extended toward 
the impeller from the housing at the throat of 
the pump, said member and said lip cooperating 
With side edge portions and blade tip portions 
respectively of the impeller for comminuting ma 
terials carried by fluids passing through the 
pump, the end Walls of said housing adjacent 
the outer faces of the shrouds having substan 
tially radially extending shoulders and said outer 
faces of the shirouds being provided with aux 
iliary blades for cooperating with said shoulders 
for further comminution of Such materials and 
the discharge thereof from the spaces between 
Said end walls and Said shrouds. 

MICHAE. M. KLOSSON, 


