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way to the opposing wall surface 36. However, as men 
tioned above, it is preferable to keep a sufficient clearance 
between the wall surface and the tip of the vanes to avoid 
any restrictions to the flow through the pump of any 
solids or fibers suspended in the liquids. 

In an alternate embodiment illustrated in FIG. 3, the 
entire impeller vanes 43 are curved backwardly as the 
vane extends outwardly to the periphery or rim of the 
impeller. This is in accord with conventional practices 
in the manufacture of centrifugal pumps and is done to 
further improve the hydraulic efficiency of the pump. 
However, the same configuration of the leading edge of 
the vanes that is shown in FIG. 1 is carried out in this 
embodiment on the vanes 43. Hence, the width of the 
impeller vanes 48 near the hub is very small and gradually 
gets larger as the vane extends radially outward until it 
reaches its full width near the outer periphery of the impeller. 

In the preferred embodiment we have illustrated a pump 
having a circular volute 15 for collecting the fluid dis 
charged from the impeller. However, it is obvious that 
this impeller could be used with a pump having a con 
Ventional or true volute type casing such as shown in 
FiG. 3 as well as the circular casing. The circular or 
uniform clearance type of casing has better nonclogging 
action. 

In operation, as the impeller A4 begins to rotate, liquid 
with Solids entrained therein are drawn in through the 
inlet 11. This liquid is then acted upon by the impeller 
and thrown radially outward. Any solids in the liquid 
move through the impelling passages 45 defined between 
the Vanes 35, the internal wall surface 36 of the im 
peller chamber and the rear shroud 29. In this way, 
any solid which can enter the inlet of the pump can be 
impelled through the impeller into the discharge without 
clogging the pump. 
The position of the impeller 14 relative to casing wall 

36 can be varied by changing the position of the bearing 
cartridge 23 in housing 42 relative to the pump casing 
19. This can be done by rotating adjusting bolt 50 or 
other means well known in the art. As is apparent from 
FIG. 1, there is sufficient space between the rear cover 
28 of the pump and rear shroud 29 of impeller 4 to 
allow for Some adjustment of the spacing between the 
impeller and its opposing wall surface. 
Although but one embodiment has been illustrated 

and described, it will be apparent to those skilled in the 
art that various modifications and changes can be made 
therein without departing from the Spirit of the invention 
or the scope of the appended claims. 

Having now particularly described and ascertained the 
nature of my said invention and the manner in which it 
is to be performed, I declare that what I claim is: 

1. A centrifugal pump comprising: a casing having 
Walls defining an impeller chamber, said chamber having 
an axial inlet and a radially spaced discharge opening, 
an impeller mounted for rotation in said chamber, said 
impeller having a rear shroud plate and a plurality of 
arcuately spaced substantially radially extending vanes 
mounted thereon, said vanes extending inward to near the 
center of said impeller, the depth of said vanes being 
smaller near the center of said impeller than near its outer 
periphery, the radially outer portion of said vanes extend. 
ing across substantially the entire width of said chamber, 
said vanes being arranged on said impeller so as to define 
with Said shroud plate and the opposing said wall of said 
impeller chamber a plurality of passages continuous from 
the inlet of said chamber to said outlet, the minimum 
size of said passages being at least equal to a sphere of 
the same diameter as the width of said inlet, whereby 
any solid body entering said chamber through said inlet 
can be passed through said impeller to said discharge. 

2. A centrifugal pump comprising: a casing having 
Walls defining an impeller chamber, said chamber having 
an axial inlet and a radially spaced discharge opening, 
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4. 
an impeller mounted for rotation in said chamber, said 
impeller having a rear shroud plate and a plurality of 
arcuately spaced vanes mounted thereon, said vanes ex 
tending from the periphery of said plate radially inward 
to near the center of said impeller, the width of said vanes 
being smaller near the center of said impeller than near 
its outer periphery, the radially outer portion of said 
vanes extending across substantially the entire width of 
said chamber, said vanes being arranged on said impeller 
so as to define with said shroud plate and the opposing 
said wall of said impeller chamber a plurality of passages 
continuous from the inlet of said chamber to said outlet, 
the minimum size of said passages being at least equal to 
a sphere of the same diameter as the width of said inlet, 
whereby any solid body entering said chamber through 
said inlet can be passed through said impeller to said 
discharge. 

3. A centrifugal pump comprising: a casing having 
walls defining an impeller chamber having an axial inlet, 
said chamber having a peripheral uniform clearance 
volute connected to a discharge nozzle, an impeller 
mounted for rotation in said chamber, said impeller hav 
ing a rear shroud plate and a plurality of arcuately spaced 
Substantially radially extending vanes mounted thereon, 
said vanes extending inward to near the center of said 
impeller, the depth of said vanes being smaller near the 
center of said impeller than near its outer periphery, the 
radially outer portion of said vanes extending across sub 
stantially the entire width of said chamber, said vanes 
being arranged on said impeller so as to define with said 
shroud plate and the opposing said wall of said impeller 
chamber a plurality of passages continuous from the in 
let of Said chamber to said outlet, the minimum size of 
said passages being at least equal to a sphere of the same 
diameter as the width of said inlet, whereby any solid 
particle entering said chamber can be passed through said 
inpeller to said discharge. 

4. A centrifugal pump comprising: a casing having 
Walls defining an impeller chamber having an axial inlet, 
said chamber having peripheral gradually increasing 
clearance volute terminating in a discharge nozzle, an im 
peller mounted for rotation in said chamber, said im 
peller having a rear shroud plate and a plurality of arcu 
ately spaced substantially radially extending vanes 
mounted thereon, said vanes extending inward to near 
the center of said impeller, the depth of said vanes being 
Smaller near the center of said impeller than near its outer 
periphery, the radially outer portion of said vanes ex 
tending across substantially the entire width of said cham 
ber, said vanes being arranged on said impeller so as to 
define with said shroud plate and the opposing said wall 
of Said impeller chamber a plurality of passages continu 
Ous from the inlet of said chamber to said outlet, the 
minimum size of said passages being at least equal to a 
Sphere of the same diameter as the width of said inlet, 
Whereby any solid particle entering said chamber can be 
passed through said impeller to said discharge. 

5. A centrifugal pump comprising: a casing having 
Walls defining an impeller chamber, said chamber having 
an axial inlet and a radially spaced discharge opening, 
an impeller mounted for rotation in said chamber, said 
impeller having a rear shroud plate and a plurality of 
arcuately spaced substantially radially extending vanes 
mounted thereon, said vanes extending inward to near the 
Center of said impeller, the depth of said vanes being 
Smaller near the center of said impeller than near its 
outer periphery, the radially outer portion of said vanes 
extending partially across said chamber, said vanes being 
arranged on said impeller so as to define with said shroud 
plate and said opposing wall of said chamber a plurality 
of separate passages continuous from the inlet of said 
chamber to said outlet, the minimum size of said passages 
being at least equal to a sphere of the same diameter as 
the width of said inlet, whereby any solid particle enter 
ing. Said chamber can be passed through said impeller to said discharge, 
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6. A centrifugal pump comprising: a casing having 
walls defining an impeller chamber, said chamber having 
an axial inlet and a radially spaced discharge opening, 
an impeller mounted for rotation in said chamber, said 

6 
8. The centrifugal pump of claim 1 in which the walls 

defining the impeller chamber are substantially parallel. 
9. The centrifugal pump of claim 1 in which the maxi 

mum depth of the vanes is at the outer periphery of the 
impeller having a rear shroud plate and a plurality of 5 impeller. 
arcuately spaced vanes mounted thereon, said vanes ex 
tending inward along a curved line from the periphery 
of said plate to near the center of said impeller, the width 
of said vanes being smaller near the center of said im 
peller than near its outer periphery, the radially outer 
portion of said vanes extending across substantially the 
entire width of said chamber and being arranged on said 
impeller so as to define with said shroud plate and said 
walls a plurality of independent passages continuous from 
the inlet of said chamber to said outlet, the minimum size 
of said passages being at least equal to a sphere of the 
same diameter as the width of said inlet, whereby any 
solid body entering said chamber through said inlet can 
be passed through said impeller to said discharge. 

7. The centrifugal pump of claim 1 in which the tips 
of the vanes combined with the hub of the impeller to 
define a continuous smooth surface. 
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