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This invention relates to centrifugal pumps. 
In accordance with .a feature of the invention a centrif 

ugal pump is provided with a by-pass, and the bypass 
?ow is returned to the inlet of the pump in counter flow 
to the main ?ow through the inlet, in order to restrict 
the said vmain flow. 
With this arrangement, the variation in the pump out 

put which would normally result from the provision of 
a by-pass is augmented by using the ?ow from the by 
pass to restrict the main ?ow into the pump by produc 
ing an additional throttling action. 

Other features and advantages of the invention will ap 
pear from the following description of a pump in ac 
cordance therewith, the pump being illustrated in the ac 
companying drawings, in which: 
{FIGURE 1 is an axial section of the pump; 
FIGURE 2 is a section on the line A—-A of FIGURE 

1; and 
FIGURE 3 is a partial section on the line B-—B of 

FIGURE 1. 
The particular pump illustrated in the drawings is of 

the sleeved-gap motor driven type, and is primarily in 
tended for use as the circulating pump of a central heat 
ing system. The motor section of the combined motor 
pump unit is not illustrated since it may be of conven~ 
tional construction and forms no part of the present in 
vention. , 
The pump comprises a cast body 1 having an inlet 2, 

an outlet 3 and a volute 4 housing an impeller 5, and as 
so far described is of conventional construction. 

‘The volute 4 of the pump is connected with the inlet 
by means of a by-pass passage 10, formed in the pump 
body, the passage having its entrance positioned half way 
round the volute 4 and making an angle of approximately 
15° with the axis of the inlet 2. The mass ?ow through 
the bypass passage 10 is controlled by means of a rotary 
valve 11 formed with an elongated aperture or port 12. 
The valve is rotatably supported in the body 1 and carries 
at its outer end a knob 13 by means of which the valve 
can be manually rotated to vary the minimum effective 
cross sectional area of the port 12, and therefore of the 
by-pass passage 10. 

In operation of the pump, with the valve 11 in its 
illustrated position, part of the ?ow in the volute is bled-off 
by the by-pass 10 and is discharged into the ?ow through 
the inlet 2. The by-pass flow is in counter ?ow to the 
main ?ow through the inlet, in that the bypass discharge 
has a component of momentum which opposes the inlet 
?ow and therefore tends to reduce the mass ?ow through 
the inlet. By rotating the valve anti-clockwise from its 
illustrated position in FIGURE 1, the ?ow through the 
by-pass 10 is progressively decreased, so that the bypass 
discharge exerts a progressively reducing opposition to 
the inlet ?ow, until ?nally, the passage 10 is completely 
shut, there is no by-pass ?ow, and the inlet flow is a 
maximum. Simultaneously with the reduction in mass 
?ow, rotation of the valve alters the angle, relative to 
the direction of the main ?ow through the inlet, at which 
the by-pass ?ow discharges into the inlet, so that the op 
position to the main ?ow exerted by the ‘by-pass flow is 
reduced. 

In this way, the performance of the pump can be 
varied so that the pump can operate over a wide range 
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of head and mass ?ows with the same impeller and with 
a constant speed. 
Although it is at present preferred to arrange for both 

the mass ?ow through the by-pass passage 10 and the 
angle at which the by-pass discharges to be made variable, 
it may, in some cases be desired to arrange for the ?ow 
through the by-pass to be controlled by a two-position, 
“on-off” valve, either in combination with the by-pass dis 
charge angle being either ?xed or variable. Again, the 
angle could be ?xed and the mass ?ow variable. It may 
even be desired in some cases to provide a by-pass passage 
with a ?xed angle and ?xed ?ow, for the purpose, for 
example for altering the performance of an existing pump. 

It will be seen therefore that many variations are pos 
sible in the described embodiment of the invention, with 
out departing from the scope of the appended claims. 

I claim: 
1. A centrifugal pump comprising a pump housing de 

?ning therewithin a volute chamber, an inlet duct for a 
main ?ow of ?uid to said volute chamber and an outlet 
duce from said volute chamber, said housing further de 
?ning a by-pass passage connecting said volute chamber 
with said inlet duct, and pump means within said volute 
chamber for pumping ?uid through the housing, said by 
pass passage being oriented to direct the by-pass flow into 
the inlet duct substantially in opposition to the ?ow in said 
duct and at an acute angle thereto causing a streamlined 
flow in the part of the main ?ow adjacent to the mouth of 
the by-pass passage in the inlet duct. 

2. A pump according to claim 1, comprising valve 
means for regulating the ?ow of ?uid through said by-pass 
passage. 

3. A pump according to claim 1 comprising a rotary 
valve member extending across said by-pass passage, said 
member being journalled in said body portion and rota 
table to vary both the minimum cross-sectional area of 
said by-pass passage, and the angle, relative to the direc 
tion of said main flow through said inlet, at which ?uid 
is discharged through said by-pass passage into said inlet. 

4. A centrifugal pump comprising an inlet for receiving 
a main ?ow of fluid into the pump, means de?ning a by 
pass passage for discharging ?uid at an elevated pressure 
into said inlet and in counter?ow to the minimum flow 
through said inlet to restrict said rnain ?ow, and directional 
means for varying the angle, relative to the direction of 
said main flow in said inlet, at which ?uid is discharged 
into said inlet from said by-pass passage. 

5. A pump in accordance with claim 4, comprising an 
adjustable unitary valve member which constitutes said 
‘directional means and includes means for varying the ?ow 
of ?uid through said by-pass passage. 

'6. A centrifugal pump comprising means de?ning a 
volute chamber, an inlet duct for directing a main ?ow 
of ?uid into said volute chamber, an outlet duct for dis 
charging the main ?ow of ?uid from said volute chamber, 
and means de?ning a by-pass passage having a entrance 
positioned at a point part way around said volute cham 
ber and an outlet in said inlet duct, said by-pass passage 
returning a partial ?ow of ?uid into said inlet duct, said 
by-pass passage being oriented to direct the by-pass ?ow 
into the inlet duct substantially in opposition to the ?ow 
in said duct and at an acute angle thereto thereby causing 
a streamlined ?ow in the part of the main ?ow adjacent to 
said by-pass outlet. 

7. A pump according to claim 6 wherein said by-pass 
passage is arranged at an angle, relative to said inlet duct, 
such that the ?uid flow through said by-pass passage has 
said constricting action :upon said main flow through said 
inlet duct. 

8. A pump according to claim 7 and comprising valve 
means in said by-pass passage for controlling the ?uid 
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?ow therethrough, said valve means including means for 
varying the angle, relative to the main ?ow of ?uid through 
said by-pass passage, at which ?uid is discharged from 
said ‘by-pass passage into said inlet. 

9. A pump according to claim 7 comprising a rotary 
valve member arranged in said by-pass passage, rotation 
of said valve member being eifective to vary, simultane 
ously, the flow of ?uid through said by-pass passage, and 
the angle, relative to the direction of said main ?ow 
through said inlet duct, at which ?uid is discharged 
through said by-pass passage into said inlet duct. 

10. A centrifugal pump comprising a pump housing 
de?ning a volute ‘chamber, an inlet for receiving a main 
?ow of ?uid into said volute chamber and an outlet for 
‘discharging ?uid from said volute chamber, means de?n 
ing a Iby-pass passage having an entrance positioned part 
Way around said volute chamber and having a discharge 
end open to said inlet, said by-pass passage de?ning an 
angle with the inlet at which the direction of the ?uid 
flow through the by-pass passage substantially opposes the 
?ow direction of the ?uid ?ow through the inlet, thereby 
restricting the ?uid ?ow through. the inlet, pump means 
for pumping ?uid through the housing, and directional 
means for varying the angle, relative to the direction of 
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the main ?uid ?ow through said inlet, at which ?uid is dis 
charged from said by-pass passage into said inlet. 

11. A pump according to claim 10, comprising valve 
means for varying the ?ow of ?uid through said by-pass 
passage. 
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