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This invention relates to improvements in liquid flow 
centrifugal pumps, and particularly to a new form of 
solids pump where the pump housing is entirely open on 
the interior and where, during the operation, the Vortex 
within the pump housing forms the carrying medium and 
develops the suction and pressure heads necessary for 
pumping. 

It is a well-known fact that conventional centrifugal 
pumps have a pump housing which is almost completely 
filled with a rotating impeller or the like. Such a con 
dition requires the material being pumped to follow rela 
tively narrow passages from the center feed to the periph 
ery of the rotating impeller, thus limiting not only the 
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The invention further resides in the combination, con 

struction and arrangement of parts illustrated in the ac 
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size of a solid which may pass through the pump in sus 
pension, but is frequently the cause of jamming, clogging, 
breaking and binding, requiring costly shutdowns for 

Accordingly, it is an object of maintenance and repair. 
the present invention to provide a centrifugal pump in 
which anything which will pass through the discharge, 
will pass through the pump without jamming, clogging, 
breaking and binding, thus eliminating the inconveniences 
and expense of shutdowns. 
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It is another object of the invention to produce a pump 
which has increased capabilities for handling all types of 
materials in Suspension, including all sizes which are ca 
pable of being passed through the inlet. m 

it is another object of the invention to provide a cen 
trifugal pump where the impeller is entirely out of the 
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pulp flow, leaving an open passage with nothing to im 
pede the substantially free flow through the pump. 
Another object of the present invention is to provide a 

centrifugal pump having an impeller recessed in a well 
of the pump housing opposite the inlet and having a 
profile generated on a radius parallel with the case hous 
ing and Substantially equal to the discharge. 

It is another object of the present invention to provide 
such a pump with recessed pocket impeller, spaced from 
the inlet in such a way as to give the least amount of di 
rectional change to the inflow and to keep the maximum 
amount of pulp from directly contacting the impeller upon 
entering the pump housing. 
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It is a further object of the present invention to provide 

an inlet flow which will contribute motion to, and enhance 
the activity of the vortex in the pump housing, but which 
will also be compatible with the vortex established in the 
pump housing. 

It is a further object of the present invention to provide 
a centrifugal pump which is capable of handling all types 
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of materials in suspension, such as soft and friable ma 
terials, abrasive materials, waste materials and fibrous 
materials, whether in heavy or light concentrations, and 
handle them with a minimum period of residence in the 
pump housing. 

Further objects are to provide a construction of maxi 
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mum simplicity, economy and ease of assembly and dis 
assembly, also such further objects, advantages and ca 
pabilities as will fully appear, and as are inherently pos 
sessed by the device and the invention described therein, 

O 

companying drawings, and while there is shown therein 
a preferred embodiment and one variant thereof, it is to 
be understood that the same is merely illustrative of the 
invention and that the invention is capable of modification 
and change and comprehends other details of construc 
tion without departing from the spirit thereof, or the 
scope of the appended claims. 

Referring to the drawings: 
Figure 1 is a front elevational view of the solids pump 

of the present invention; 
Figure 2 is a horizontal section taken on the line 2-2 

and looking in the direction of the arrows; 
Figure 3 is a fragmentary horizontal sectional view of . 

a variant form of impeller and wear plate structure; and 
Figure 4 is a fragmentary horizontal section showing a 

center axial feed, rather than the curving feed shown in 
Figure 2. 

Referring now more particularly to the drawings, in 
which like reference numerals indicate like parts in the 
Several views, and with particular reference to Figures 
1 and 2, the pump consists of an inlet coupling or inflow 
member 10 which is an extension of the inlet pipe (not 
shown) and has the usual flange pipe connection 11 for 
attachment to an inlet flow pipe. The other end of the 
member 10 is flared and flanged as at 2 for liquid-tight 
connection with the cover plate 14, which is both flanged 
at i5a and at 15 for liquid-tight connection with the in 
flow member 10 and the pump housing or casing 16, re 
spectively. The pipe housing has marginal flanges 7 
and 18 which respectively cooperate with the flange 15 of 
the cover plate 14 and the flanges 20 of the bearing 
bracket and housing generally designated 2. . 

It will be observed that the flow passage through cou 
pling member 10 is both curved downwardly in a vertical 
plane and inwardly in a horizontal plane, as is clearly 
shown on Figures 1 and 2. This special compound cur 
vature takes advantage of the flow characteristics of fluids 
around pipe bends and gives the inflowing fluid a pre 
rotational spin which is of marked advantage in the oper 
ation and efficiency of the pump. The flange 15a of the 
cover plate 14 cooperates with the flange 2 of the inflow 
member 10 to form a liquid-tight joint and may be held 
in such position by bolts 22, or by any other suitable 
means. It is equally apparent that merely by loosening 
the bolts 22 and removing them, the inflow member 10 
can be completely removed and access afforded to the 
pump chamber 24, without dismantling or interfering 
with any other portion of the pump. 
The cover plate 14 may also be removed from the 

pump housing 16, either with or without the coupling 
member 10, by removing bolts 23 which join flanges 15 
and 17 in liquid-tight engagement. Upon removal of 
the cover plate 14, the entire diameter of the pump 
chamber 24 as well as the recessed impeller 36, are 
available for ready examination and maintenance. The 
inner face 25 of the cover plate 14, which forms one 
end wall of the pumping chamber 24 in the form of 
a Surface of revolution of convex curvature, is a con- : 
tinuation of the reverse curve coinciding with the line 
of the compound curve 25a of the inlet member 10. 
The pump casing 16 has a tangential outlet 26 formed 

integral therewith, having a terminal connecting flange 
27 for liquid-tight engagement with the outlet flow 
pipe. The transverse face 30 of the pump support hous 
ing 21, from which projects the annular flange 20, forms 
a Support not only for the stuffing box 3 through which 
passes the shaft 32, but also supports the wear plate 
33. The wear plate 33 has its peripheral edge por 
tion 34 turned upwardly or outwardly to make it dish 
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like, as shown in Figure 2. The perimeter 35 lies ad 
jacent the inner surface of the pump housing 16. 

Attached to the shaft 32 is a torque developing im 
peller 36 which is commonly referred to as a recessed 
impeller, because the peripheral edge thereof is solid 
around the entire perimeter 35a and joins the series of 
tangential vanes 38 to form pockets. The surface 35 
of the impeller 36 defined by the edges of the vanes 38 
is in the form of a surface of revolution of concave 
curvature arranged in axially spaced substantially co 
axial and substantially parallel relation to the surface 
25 and defines with surface 25 a unidirectional at least 
substantially unobstructed vortical flow path through 
the pumping chamber 24. 

Also, the location of the impeller 36 is important. 
It will be seen, by reference to Figure 2, that the pro 
file or surface 37 of the impeller 36 is developed on a 
radius which is substantially parallel with the opposite 
surface 25 of the cover plate member 14, and so com 
pletes the reverse curve passage substantially equal to 
that of the inlet member 10 and defined by the axis 
25a. The impeller, therefore, with respect to the flow, 
is recessed in the wall opposite the inlet, and out of 
the pulp flow through the vortical flow paths through 
the pump chamber 24 and with sufficient clearance pro 
vided between the impeller 36 and the wear plate 34. 
The recessed impeller 36 is secured to the shaft 32 

for rotation therewith by any suitable means, such as 
by the nut 40 or any other suitable means. 
The inlet member 10 may be supplied with a quick 

acting dump valve 41 for emergency use. An outlet 
opening 42 is provided in the bottom portion thereof 
against the mouth of which the valve 43 is seated and 
held in sealed position normally by the action of the 
linkage involved in lever arms 44, 45 and 46, and by 
the angle fulcrum hanger 47. 
The operation of the pump for the pumping of solids 

in suspension involves the new concept of providing the 
pumping action while maintaining the pumping cham 
ber 24 within the housing i6 entirely open for the 
substantially free flow of pulp therethrough. When the 
pump is operated, the torque-developing impeller 36 is 
rotated by the shaft 32, which is coupled to any suit 
able prime mover, such as a motor (not shown). The 
feed coming into the pump through the inlet member 
10 is given a preliminary counterclockwise spiral mo 
tion before it is delivered to the pumping chamber 24. 
This is because of the compound curved shape of the 
inlet member 10. The rotation of the impeller 36 de 
velops a swirling vortex in the incoming fluid suspen 
sion. The rotation of the vortex is in a counterclock 
wise direction and forms a swirling mass where the solid 
materials tend to be thrown toward the perimeter with 
in the casing 16 by centrifugal force. So effective is 
the forced vortex established by the rotating impeller 
36 that the solid materials in the incoming pulp rarely 
ever contact the impeller 36 or its blades 38, and since 
only a minimum amount of solids is ever in contact, 
wear on the impeller 36 and blades 38 is reduced to a 
minimum. So effective is the vortex thus established 
and the prerotational swirl established by the delivery 
inlet member 10, that the prerotated pulp flow is de 
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livered directly into the swirl of the fast moving vortex 
within the pump housing 16. Most of the particles or 
solids are discharged, that is to say, pass the peripheral 
limits of the pump chamber, in less than one revolu 
tion due to the centrifugal force induced by the vortex 
action and pass out through the outlet 26 located at the 
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pump chamber discharge point so that the period of . 
residence is reduced to a minimum. 

Because it is the vortex established by the impeller. 
36 which does the pumping, performance characteristics 
are produced which are not equalled by any other pump. 
The Vortex created causes the pulp in the main pump 
chamber 24 to rotate, thus developing both. the suc 
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4. 
tion and the pressure heads necessary for the pumping 
action. As indicated before, the curvature of the pas 
sage through the inlet member 10, the cover plate hous 
ing surface 25 and the profile 37 of the impeller 36, 
show that the impeller 36 is completely out of the vor 
tical flow path from inlet to discharge, leaving the pump 
ing chamber 24 substantially free for pulp flow. Thus, 
flow of the pulp through impeller vanes and small pas 
Sages, necessary in the conventional pump for soiids 
and the like, has been substantially reduced. 
The recessed impeller 36 located out of the direct 

pump inlet flow permits the handling of coarse, abra 
sive, soft, or fibrous materials with equal facility. There 
is no damage from the breakage of friable particles or 
to soft articles such as fruit and pickles carried in sus 
pension. The strong positive suction provides security 
against clogging of the suction line and complete non 
clogging operation results, regardless of the solid con 
centration involved. 

In the operation it should also be observed that the 
vortex established within the chamber 24 by the rotat 
ing impeller 36 extends backwardly into the feed line 
of the member 10 and draws particles into the moving 
stream to assist the free rotation, not unlike the water 
spout of a hurricane. In this manner the inlet flow 
path of the pulp not only receives a prerotation, but 
is under the influence of the vortex at the time it enters 
into the motion of the vortex. Thus, the infeed is 
made without any loss from abrupt directional changes 
in flow direction. 

It is, therefore, apparent that the operation of the pump 
of the present invention is entirely different from cen 
trifugal pumps which require material to follow rela 
tively narrow passages from the center feed to the pe 
riphery of the rotating impeller, resulting in jamming, 
clogging, breaking and binding. 

Referring now to Figure 3, the wear plate 33a is 
merely a flat plate attached to the face 30 of the bearing 
housing 21. It will also be observed that the perimeter 
35b of the impeller 36a is adjacent the inner volute 
wall 16a of the pump housing 16, replacing the position 
of the wear plate. Identical advantages are obtained with 
this variant form and obviously greater peripheral speed 
to the vortex may be attained at any given r.p.m. due 
to the increased diameter of the recessed impeller 36a. 

In Figure 4 the inlet member 10 has been replaced by 
a center or straight line inlet feed member 50, having 
the usual coupling flanges 51 for attaching to the feed 
line and 52 for liquid-tight coupling with the flange i5a 
of the cover plate 14. In this instance the prerotational 
feed due to the compound curves of the member 10 are 
not obtained, but, as has been previously described, the 
action of the vortex within the pump chamber 24 extends 
into and influences the pulp in the feed line so that to 
this extent a prerotational feed is obtained and the same 
delivery into the vortex is likewise obtained to prevent 
losses from abrupt directional changes in the inflow. 
One of the very obvious advantages obtained by the 

construction shown herein is the availability of all parts 
of the pump without complete dismantling. Although 
the nature of the structure minimizes the wear factors, 
nevertheless the availability of all parts for observation 
and repair is a major feature and results in a solids 
pump which permits the utmost in economical operation. 
As shown in Figure 1, the inlet feed member 10 may 

be provided with a quick dump valve for instantaneous 
drainage of the pump and line. In the event, through 
some sheer inadvertence, the inlet line becomes clogged 
or some obstruction is encountered in the pumping cham 
ber, operation may be instantly diverted by merely pulling 
up on the hand lever 46 of the quick acting dump valve 
41. Through the linkages this will immediately remove 
the valve 43 from its seat 42, and divert any flow from 
the pump. 

Another distinct advantage secured by the structure of 
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the solids pump described herein is that angular adjust 
ment of the discharge direction can be attained by simple 
rotation of the pump housing 16. 

I claim: 
1. In a swirl chamber pump, means defining an un 

obstructed pumping chamber having one end wall in the 
form of a surface of revolution of convex curvature, a 
second end wall in the form of a surface of revolution 
of concave curvature arranged in axially spaced substan 
tially coaxial and substantially parallel relation to said 
first end wall and forming therewith a unidirectional 
unobstructed vortical flow path, a substantially concen 
tric inlet through said one end wall, and a peripheral 
volute wall spanning the space between the peripherally 
opposed edges of said first and second end walls and 
forming a volute outlet passage directly communicating 
with the periphery of said vortical flow path as defined 
by the outer periphery of said spaced walls; and means 
outside said flow path forming a part of said second end 
wall for inducing vortical fluid flow through the un 
obstructed vortical flow path of said pumping chamber 
and said volute outlet passage whereby fluid flow through 
said chamber from said inlet to said outlet passage is 
effected while maintaining the path of fluid flow free 
of clogging producing obstructions. 

2. In the pump defined in claim 1, said vortical flow 
inducing means comprising and said chamber defining 
means including a rotatable impeller having an end face 
the profile of which defines said chamber second end 
wall. 

3. In a swirl chamber pump, means defining a substan 
tially unobstructed pumping chamber having one end wall 
in the form of a surface of revolution of convex curva 
ture, a second end wall in the form of a surface of 
revolution of concave curvature arranged in axially 

O 

5 

20 

25 

30 

35 

6 
spaced substantially coaxial and substantially parallel 
relation to said first end wall and forming therewith a 
unidirectional substantially unobstructed vortical flow 
path, a substantially concentric inlet through said one 
end wall, and a peripheral volute wall spanning the space 
between the peripherally opposed edges of said first and 
second end walls and forming a volute outlet passage 
directly communicating with the periphery of said vortical 
flow path as defined by the outer periphery of said spaced 
walls; and means outside said flow path and forming a 
part of at least one of said end walls for inducing vorti 
cal fluid flow through the substantially unobstructed 
vortical flow path of said pumping chamber and said 
volute outlet passage whereby fluid flow through said 
chamber from said inlet to said outlet passage is effected 
while maintaining the path of fluid flow free of clogging 
producing obstructions. 
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