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MEANS AND METHOD OF REGULATING FLOW 
FROM CENTRIFUGAL PUMPS 

BACKGROUND OF THE INVENTION 

The usual procedure for removing liquid from a 
pump or other body of liquid, which is being simultane 
ously ?lled either intermittently or constantly, is to pro 
vide a centrifugal pump having a capacity which ex 
ceeds the inflow rate of liquid so that, when the pump is 
operating, the liquid level recedes. Then, when the 
liquid surface reaches some selected level, a level 
sensing switch shuts off the pump. A second switch 
turns the pump on when a maximum level is reached 
and the cycle repeats. In many cases, such intermittent 
electrical control is undesirable, it may be a source of 
malfunction, it may be an electrical hazard if the liquid 
is in?ammable, or it may be an extra expense. 

SUMMARY OF THE INVENTION 

The present invention is a means and method of 
regulating flow from a centrifugal pump which over 
comes the disadvantages of operating a pump intermit 
tently, and is summarized in the following objects: 

First, to provide a means and method of regulating 
centrifugal pumps which eliminates or minimizes the 
need or frequency of use liquid level sensing switches 
or other electrical control, instead, regulation being ac 
complished by controlling the capacity of the pump, 
thereby controlling its output rate, so as to match the 
liquid input rate. 

Second, to provide a regulating means and method, 
as indicated in the preceeding object, accomplishes 
control without moving parts or electrical elements and 
at minimal cost. 

Third, to provide a regulating means and method as 
indicated in the preceeding objects, which utilizes a 
fixed regulator shell surrounding the suction pipe con 
nected with the pump, the shell being open at its upper 
end and submerged in the liquid to be pumped at a 
depth below the intended upper level, the shell having a 
tangently positioned inlet pipe which is operable when 
the liquid level passes below the upper end of the shell 
to produce a vortex in the liquid entering the suction 
pipe, the vortex having the effect of reducing the 
capacity of the pump, the vortex force increasing as the 
liquid level subsides causing further reduction in 
capacity until liquid output counterbalances liquid in 
put. 

[N THE DRAWINGS 

With reference to the drawings: 
FIG. 1 is a top view of a centrifugal pump and the 

regulating means, with portions in section. 
FIG. 2 is a partial side view, partial sectional view 

thereof, the sectional portions being taken through 2— 
2 of FIG. 1. 

FIG. 3 is a diagrammatical view illustrating the 
velocities at the inlet of the centrifugal pump as 
produced by the regulating means and method in ac 
cordance with the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

A conventional centrifugal pump 1 is provided with a 
suction pipe 2 having a ?ared lower end 3. Surrounding 
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the suction pipe 2 is a regulator shell 4, including a 
cylindrical wall 5 closed at its lower end by a bottom 
wall 6, the upper end being open. lntersecting the shell 
wall 5 tangently is one or more inlet tubes 7, having a 
flared end 8. Liquid entering the shell 4 from the inlet 
tube 7 rotates in die same direction as the centrifugal 
pump 1. 
The regulator shell 4 is submerged with its upper end 

a predetermined distance below the intended max 
imum level of the liquid, indicated by “x”. The outer 
and inner ends of the inlet tube 7 are indicated by “a" 
and “b" respectively. The internal diameter of the suc 
tion pipe 2 is indicated by “d" whereas the inside 
diameter of the shell 4 is indicated by “D". The 
distance from the flared bottom of the suction pipe 2 is 
approximately the same as the inside diameter of the 
inlet tube 7. 
When the surface of the liquid is in the level in 

dicated by “x", the pressure difference between the 
upper end of the regulator shell 4 and the receiving end 
of the suction pipe 2 is minimal. Consequently, the 
pressure difference between “0" and “b” is also 
minimal, and no signi?cant ?ow of liquid occurs 
through the inlet tube 7; thus, little or no vortex or rota 
tional ?ow of liquid occurs below the suction pipe 2. In 
stead, ?ow is essentially axially downwardly within the 
regulator shell 4, then axially upwardly in the suction 
pipe 2 with the result that the pump 1 operates with 
maximum capacity, delivering the maximum volume of 
liquid. 

Improved operation is obtained by ?aring the ends of 
the suction pipe and inlet tube as indicated by 3 and 8. 
Also, it is preferred that the suction pipe 2 be spaced 
from the bottom wall 6 a distance approximating the in 
side diameter of the inlet tube 7; and that the inside 
diameter of the suction pipe 2 be greater than the in 
side diameter of the inlet tube 7. 

If the liquid surface subsides from the level “.r", 
reducing the distance between the liquid surface and 
the upper end of the regulator shell 4, a corresponding 
loss of pressure occurs at the entrance end of the suc 
tion pipe 2. This causes increase in pressure differential 
between ends “a” and "b" of the inlet tube 4 so as to in 
crease ?ow through the inlet tube 7 into the regulator 
shell 4. Due to the tangential position of the inlet tube 
4, which corresponds to the direction of rotation of the 
centrifugal pump, rotational or vortex movement of 
liquid within the regulator shell 4 increases, causing a 
corresponding rotational or vortex movement in the 
suction pipe 2. As a consequence of this turbulance, 
the volume of liquid discharged by the pump is 
reduced. This decrease in pump capacity is propor 
tional to the peripheral velocity of the liquid entering 
the pump. 
Once the level of the liquid subsides below the upper 

end of the regulator shell, all liquid must enter through 
the tangential inlet tube 7 causing an increased vortex 
within the shell until a maximum is reached when the 
water is a distance “Ah" below the upper end of the 
shell. At some level below “1'', depending upon the 
rate of input to the liquid body, the capacity of the 
pump diminishes until its output matches the input of 
liquid, and tends to maintain the liquid at a constant 
level, unless the liquid input rate should rise or fall. 
However, the pump may lag in recovering its capacity 
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permitting the liquid level to rise. in this case, the liquid 
level will ?uctuate between a maximum and minimum 
level. The relative proportions of regulator chamber 
and length, suction pipe diameter and length are so 
determined that the pump does not run dry and thus 
require priming, [f it is desired to extend the transition 
zone between minimal to full flow of liquid through the 
inlet tube 7, the upper end of the shell 4 may be ap 
propriately inclined or slotted. 
The effect of the tangential inlet tube 6 may be ex 

pressed mathematically. Since V.R equals a constant, 
rotation generated in the shell will continue inside the 
suction pipe 2, the peripheral velocity inside the suc 
tion pipe being equal to: 

V. D/d 

where: 
V= Peripheral velocity 
D = inside diameter of the shell 4 
d= inside diameter of the suction pipe 2 
The effect of rotational or vortex velocity is in 

dicated in the triangle of velocities represented in FIG. 
3, in which: 

B, = blade pitch 
u = blade peripheral velocity 
C,,,, = normal maximum water-raising speed 
C,‘ = peripheral velocity of rotating liquid entering 

the pump 
C, = the reduced water-raising speed acquired by C,,. 
The means and method for pumping liquid described 

works automatically, is simple to manufacture, requires 
no servicing and on account of the total absence of 
moving parts, is completely free from false or faulty 
performance. 

While a particular'embodiment of this invention has 
been shown and described, it is not intended to limit 
the same to the details of the construction set forth, but 
instead, the invention embraces such changes, modifi 
cations and equivalents of the various parts and their 
relationships as come within the purview of the ap~ 
pended claims. 

lclaim: 
l. A method of regulating the withdrawal of liquid 

from a body of liquid utilizing a centrifugal pump hav 
ing a maximum output exceding the inflow of liquid to 
the liquid body, the method characterized by: 

a. causing an essentially vortex-free flow of liquid to 
the pump when the surface of the liquid body is 
above a predetermined level, thereby to produce 
maximum output from the pump tending to cause 
the surface of the liquid to subside; 

b. and causing increased vortex-?ow of liquid to the 
pump as the surface of the liquid subsides below 
the predetermined level, thereby to produce a 
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4 
decreasing output from the pump until the surface 
level ceases to subside. 

2. A method as de?ned in claim 1, wherein; 
a. essentially vortex-free ?ow is caused moving the 

liquid axially downwardly between a pump suction 
pipe and a surrounding shell and then upwardly to 
the pump through pipe; 

b. vortex ?ow 'is caused by introducing liquid tan 
gently into the bottom of the shell below the inlet 
to the pipe. 

3. Means for controlling the surface level of a body 
of liquid which receives a?‘ in?ow of liquid, comprising; 

a. a centrifugal pump aving a maxlmum output in 
excess of the liquid in?ow; 
a ?rst means operable to produce an essentially 
vortex-free ?ow to the pump, when the surface of 
the liquid body is above a predetermined level, 
thereby to produce a maximum output from the 
pump tending to cause the surface of the liquid to 
subside; 

. a second means operable to produce increasing 
vortex-?ow to the pump, as the surface of the 
liquid subsides below the predetermined level, 
thereby to produce a decreasing output from the 
pump tending to match the in?ow of liquid. 

4. A controlling means as defined in claim 3, 
wherein: 

a. a suction pipe depends from the pump and ter 
minates in an inlet submerged in the body of water; 

b. the first means is a shell surrounding the suction 
pipe, having a closed lower end spaced below the 
suction pipe inlet as well as below the intended 
lower level of the liquid body and an open upper 
end below the intended level of the liquid body 
whereby ?ow of liquid into the upper end of the 
shell tends to produce ?ow of essentially vortex 
free-liquid to the suction pipe; . 

c. the second means is at least one tangently disposed 
inlet near the bottom of the shell tending to 
produce increasing vortex ?ow into the suction 
pipe as the liquid level subsides. 

5. A controlling means as de?ned in claim 4, 
wherein: 

a. the inlet end of the suction pipe is spaced above 
the bottom of the shell a distance approximating 
the inside diameter of the inlet tube. 

6. A controlling means as de?ned in claim 4, 
wherein: 

a. the inside diameter of the suction pipe is larger 
than the inside diameter of the inlet tube. 

7. A controlling means as de?ned in claim 4, 
wherein: 

a. the inlet ends of the suction pipe and inlet tube are 
?ared. 

b. 
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