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To all, whom it may concern. 
Be it known that I, ALLEN F. SHERZER, 

a citizen of the United States of America, 
and resident of Ypsilanti, county of Wash 
tenaw, State of Michigan, have invented 
certain new and useful Improvements in 
and Relating to Regulating Centrifugal 
Pumps, of which the following is a specifi 
cation. 
This invention relates to centrifugal 

pumps; and the objects and nature of the 
invention will be readily understood by 
those skilled in the art in the light of the 
following explanation of what I now be 
lieve to be the preferred method of practic 
ing my invention, and of the following de 
scription of what I believe to be the pre 
ferred mechanical expression or embodi 
ment of the invention from among other 
forms, constructions and arrangements with 
in the spirit and scope thereof. 

Centrifugal pumps are each designed and 
'ated for a certain capacity at a certain 
speed, meaning that the particular pump is 
most efficient at that capacity and speed. 
it often happens that there is call or de 
mand for a centrifugal pump of a capacity 
somewhat different from that of standard 
sizes or constructions. For instance, there 
may be call for a pump of slightly less ca 
pacity than the standard size most closely 
approaching the desired capacity, and of 
much greater capacity than will be effi 
ciently taken care of by the next smaller 
standard size. In such instances, it is the 
common practice to fill the order with the 
larger size pump fitted with a motor large 
enough to drive the pump at its maximum 
capacity for that speed. Economical loss 
results as both the pump and motor are 
forced to operate at less than their best effi 
ciency, as is well understood by those skilled 
in the art, without further explanation. 

It is possible in a centrifugal pump to 
develop sufficient force by high velocities of 
rotation to throw large quantities of Water 
out of the discharge of the runner, said 
quantity increasing with the peripheral 
speed of the runner, nevertheless atmos 
pheric pressure is alone responsible for lift 
ing the water up to the level of the pump 
and into the runner, and since the atmos 
pheric pressure is more or less fixed in 
amount at any given locality, no more Wa 
ter can be discharged from the runner than 
the atmospheric pressure is capable of de 

Serial No. 487,052. 

livering to the suction side of the runner. 
When the speed of the runner is such as to 
cause the discharge to exceed the capacity 
of the suction inlet, the pressure falls rap 
idly with an increase in discharge and the 
pump is said to “break off.” It will hence 
be noted that broadly speaking, the ulti 
mate limit of the capacity of a given cen 
trifugal pump is fixed by the design of its 

60 

65 
suction illet or side. 
With the usual construction, centrifugal 

pumps are so designed that the relation be 
tween the capacity and pressure for a given 
Speed is definitely fixed by the design of the 
runnel' suction inlet or the suction side of 
the pump. in pumps of the usual construc 
tion, this fixed relation cannot be readily 
changed or altered after the pump is built, 
and in fact no provision is usually made for 
altering ol' varying this fixed relation. 

it is an object of my invention to vary the 
normal capacity of a centrifugal pump at a 
given speed by varying, within certain 
bounds, the capacity of the suction side of 
the pump whether the variation be in the 
Suction inlet of the casing or the suction 
inlet in the runner itself; and a further ob 
ject is to provide a centrifugal pump with 
means on its suction side whereby the ca 
pacity of the suction inlet can be varied at 
the factory preferably in such manner that 
such inlet cannot be easily tampered with 
or varied after the pump has left the fac 
tory or after it has been installed. In other 
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Words, my invention contemplates the pro 
vision of means whereby the capacity of a 
centrifugal pump may be readily regulated, 
varied or adjusted, at the factory to suit 
any conditions of capacity and pressure 
within the possible range of the pump, by 
increasing ol' decreasing the capacity of the 
suction inlet within certain bounds. 
With these and other objects in view, my 

invention consists in thus controlling the ca 
pacity of the pump suction inlet within 
bounds determined by the possible range of 
the pump runner, and in certain novel fea 
tures in construction, arrangement or com 
bination as more fully and particularly set 
forth and specified hereinafter. - 

Referring to the accompanying drawings: 
Fig.1 shows a centrifugal pump runner 

embodying my invention, in section in a 
plane parallel with the axis of the runner. 

iigs. 2, 3 and 5 are Sections showing 
modified embodiments of my invention. 
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to the maximum or normal capacity 
the range of operation of the particular run 

- Such means in each instance shown 

Fig. 4 shows the runner of Fig. 1 in side 
elevation looking at the suction side thereof. 

In the drawings, I show runnel's of the 
enosed type, for centrifugal pumps having 
shells or casings of any suitable construction 
and formation, and herein employ the term 
“centrifugal’ to include all pumps of that 
general type whether single or double Sulc 
tion, single or multi-stage, single or nulti 
ple runner. - - 

In each instance shown in the drawings, 
the runner comprises a hub 6, opposite side 
plates 2, 3, connected by vanes 4 providing 
the peripheral runner discharge and the 

5 center or side runner inlet or suction open 
ing. In each instance shown, the Silction or 
inlet side of the pump is equipped with 
means whereby the capacity of the suction 
inlet can be varied, regulated or adjusted 
from the minimum capacity within the 
range of operation of the particular runner 
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provides the pump with what might be 
termed a contracted or choked variable or 
adjustable suction inlet, opening 5. 

In the particular embodiment illustrated 
by Figs. 1 and 4, the runner is formed with 
the usual longitudinal cylindrical neck 3 
surrounding and defining the normal suction 
inlet of the runner and forming the usual 
concentric bearing surface 3 at the suction 
side of the runner. This runner is designed 
for most efficient operation, at predetermined 
capacity and speed, requiring certain prede 
termined power, where the suction inlet is of 
maximum capacity to supply liquid to main 
tain the normal capacity of the runner at 
that speed. This maximum capacity suction 
inlet is usually formed by an unobstructed 
annular opening between the runner hub or 
sleeve and the cylindrical inner surface of 
the neck 3 concentric with the Outer sur 
face 3 of said neck, for instance as appears 
in the runners of Figs. 2 and 5. 
Now, in this particular embodiment, I con 

tract or choke this normal or maximum 
capacity suction inlet of the runner by 
forming the neck 3 with an annular in Ward 
ly extending flange 5 to form the runner 
suction inlet, 5 of the minimum capacity 
within the range of operation of the pump. 
The suction inlet without said flange is of 
maximum capacity within the range of the 
pump. Any desired suction inlet, capacity 
between these extremes, is attained by boring 
out or otherwise reducing the radial width 
of the flange 5 to increase the radial width. 
of the suction inlet 5. 

In the embodiment disclosed by Fig. 2, 
the same result as in Fig. 1, is attained by 
forming the otherwise usual wearing or pack 
ing ring 13, with the annular inwardly ex 
tending flange 13° to contract or choke the 
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normal capacity suction inlet of the pulp to 
the suction inlet 5 of inimum capacity. 
This flage can be bored out or otherwise 
reduced to provide a suction inlet of any de 
sired capacity between minimum and noir 
linal or maximum. The normal or maxiinuin 
suction inlet capacity is (in Fig. 2) defined 
by the cylindrical inher surface of the run 
ner neck 3. - - 

The packing or wearing ring 13 in effect. 
constitutes a part of the pulp casing, which 
otherwise does not appear in Fig. 2, and no 
part of which is shown in Fig. 1. The selle 
result as in Figs. 1 and 2, is attained in Fig. 
3 by the employment of a regulating sleeve 
or cylinder secured to rotate with the 'inner 
and inserted it and concentric with the rill 
ner neck and oriied with a flange () abu 
ting the outer end edge of the runner neck. 
This cylinder provides two variable or ad 
justable Stiction illet openings 5, , of mini 
mum capacity. 

if the opening 5 is of maximum capacity, 
i. e., will supply the pump when operating at 
norhal or maximum capacity, the contracted 90 
or choked opening can be increased in 
capacity by shortening the cylinder through 
removal of metai from its inner end, or the 
suction inlet of the runne' can be increased 
to maximum capacity by renoval of the cyl 
inder. if the opening 7 is of aximulin 
capacity and the opening 5 of mini in 
capacity, the interior diameter of the cyl 
inder can be increased by boring to increase 
the capacity of inlet 5. 
The suction inlet of this runner of Fig. 

3, can also be decreased to the ninii) m, if 
need be, by removing metal, at S, froll 
either annular wall to permit additional 
longitudinal movement of the cylinde' into 
the runner to further reduce the capacity of 
the suction inlet, 7. 

in Fig. 5, the suction inlet of the ruler 
surrounded by the cylindrical inner still fac 
of runner neck 3 is of : aximum or ) () 'inal 
capacity, and control of the capacity of the 
pump suction is attained through means coin 
tracting ol' choking the suction illet to the 
pump shell or casing. For instance, a poi'- 
tion ii of the suction of the Lin) casiing is 
shown, and a portion 12 of the Suic{ic:) ipe 
line leading to the pump casing. 

(G 

() 

it is choked or conti'acted to it': i.e. i 
minimum capacity suction inlet 5, by a pi 

9. This opening 5 throigh this: it is 
can be bored out to produce any desired 
capacity between maximilian and mininim. 
in this instance, the maximum capacity 
defined by the internal diameters of the suc 
tion entrance of the pump casing and the 
runner inlet. 

I do not wish to limit my invention to the 
particular constructions and arrangements 
disclosed, as the desired result can be at 30 
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tained by various other means and arrange 
ments to permit efficient operation of stand 
ardized sizes of centrifugal pumps, under 
conditions, capacities and heads for which 
the standardized or other pumps are not 
otherwise adapted for efficient operation. 

From the foregoing it will be noted that 
the result sought is accomplished by the pro 
vision of what might be termed a variable, 
adjustable or regulating opening on the Stlc 
tion side of the pump through which the 
Water must pass on its Way to the runner. 

For any given opening there is a limited 
amount of Water that the atmospheric pres 
Sure can force through it and this will assist 
in liaiting the discharge of the pump. 
When more water is desired the opening may 
be made larger and when less it can be made 
Smaller. 

It often happens that a pump is desired 
to work against a smaller capacity and some 
what higher pressure than would be the best 
for the given pump at that speed. In Such 
cases, the increase of capacity which usually 
accompanies a decrease in pressure would 
be of no value and in cases may be even a 
serious disadvantage since it usually requires 
greater power to drive the pump. This in 
crease in power may overload or even burn 
out the motor driving the pump. The func 
tion of my regulator is to limit the ca 
pacity and hence the power to any de 
sired amount, within limits, by the use of 
a variable sized orifice. On the suction side 
of a centrifugal pump. The regulator may 
be constructed in many different Ways and 
may be placed at any point on the suction 
side of a centrifugal pump. 

in general I might say, that I wish my 
invention to cover the idea of the regulation 
of the capacity head, power or either in a 
centrifugal pump by the use of adjustable 
or semi-adjustable openings on the suction 
side through which the water must flow. 

It is evident that various changes, modi 
fications and variations inight be resorted 
to without departing from the spirit and 
scope of my invention, and hence I do not 
wish to limit myself to the exact disclosures 
hereof. 
What I claim is: 
1. A centrifugal pump having a suction 

inlet determining the maximum capacity of 
the pump at a certain speed, and provided 
with means reducing Said suction inlet to a 
permanently fixed predetermined capacity 
between said maximum capacity and the 
minimum capacity of the pump at that 
speed. 

2. A centrifugal pump having a Suction 
inlet determining the maximum capacity of 
the pump at a certain speed, and provided 

3. 

with means rotating with the pump runner, 
reducing said Suction inlet to a permanently 
fixed predetermined capacity between said 
maximum capacity and the minimum ca 
pacity of the pump at that speed. 

3. A centrifugal pump of a standard ca 
pacity and speed, before installation reduced 
to a fixed predetermined capacity less than 
said standard capacity but not below the 
minimum capacity of the pump at Such 
speed, said pump having a suction inlet for 
said standard capacity provided with means 
reducing said inlet to Said permanent pre 
determined fixed capacity. 

4. A centrifugal pump designed for a 
certain capacity at a certain speed and hav 
ing a Suction inlet of such capacity, Said 
pump having means non-accessible and fixed 
after installation of the pump and reducing 
said suction inlet to a fixed and non-variable 
known capacity not less than the minimum 
capacity of the pump at that Speed. 

5. A centrifugal pump having a suction 
inlet of known maximum or normal ca 
pacity, Said pump provided with an annulus 
which is relatively fixed and inaccessible 
after pump installation and which reduces 
said Inaximum suction inlet to a predeter 
mined capacity that is fixed and non-vari 
able after installation and is within the 
range of operation of the pump, said annu 
lus being so constructed and arranged that 
the reduced suction capacity above the mini 
mum can be attained by the removal of ma 
terial from the annulus before pump in 
stallation. 

6. A centrifugal pump having a suction 
inlet of known maximum or normal ca 
pacity, said pump provided with an annulus 
which is relatively fixed and inaccessible 
after pump installation and which reduces 
said maximum suction inlet to a predeter 
mined capacity that is fixed and non-variable 
after installation and is within the range of 
operation of the pump. 

7. A centrifugal pump having a suction 
inlet of known maximum capacity for a cer 
tain pump speed, said pump having an an 
nulus that is relatively fixed after pump in 
stallation with a bore or opening of prede 
termined fixed non-variable area reducing 
Said Suction inlet, capacity, as and for the 
purposes substantially as described. 

8. A centrifugal pump having a suction 
inlet of known maximum capacity for a cer 
tain pulip Speed, said pump having an an 
nulus as a fixed part of the pump runner 
with a bore or opening of predetermined 
fixed non-variable area reducing said suc 
tion inlet capacity, as and for the purposes 
Substantially as described. 

ALLEN F. SHERZER. 
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