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My invention is an improved mechanism for 
indicating or measuring the flow of fluid by uti 
lizing the differences in pressure resulting from 
the flow of fluid through a volute chamber par 

5 ticularly when impelled by the centrifugal action 
of the rotor or impeller of a centrifugal pump. 
The differences in the pressures of the fluid at 
different Zones Within the pump casing bear a 
functional relation to the volume and to the ve 

0 locity of fluid flowing through the pump, and are 
most conveniently utilized for indicating such 
volume and/or rate of flow by connecting differ 
ential pressure mechanism. With the ZOneS of 
minimum and maximum preSSures adjacent to 
the inlet or the beginning of the volute paSSage 
and to the exit therefron. The differential pres 
Sure mechanism may be of any type commonly 
utilized for indicating Ol' lineaSuring flow fron 
pressure differences or for controlling the flow 
of an auxiliary fluid, but is preferably a sim 
ple manometer or U-tube having its throat sealed 
with mercury or other indicating liquid and its 
legs connected with the ZOnes of different pres 
sures of the pump chamber. 
The pump may be of the single stage or multi 

stage type and may be provided with usual means 
for utilizing the kinetic energy of the discharge 
from the impeller and increasing the preSSure, 
Such as diffusion Vanes or a Vortex chamber. The 
U-tube may be provided With graduations cali 
brated to indicate directly a desired function or 
functions of the differences or variations in pres 
sure indicated by the deflections of the mercury 
columns. During the usual testing of the pump 
capacity, as by a Weir, nozzle, Pitot tube or the 
like, readings may be taken simultaneously of the 
U-tube and used for plotting a curve from Which 
the U-tube or scale may be calibrated. 
The practical application of my invention is 

illustrated Somewhat diagrammatically in the ac 
companying drawings, in Which Fig. 1 is a dia 
grammatic longitudinal Sectional View of a multi 
stage centrifugal pump having my improvements 
applied thereto; and Fig. 2 is a diagrammatic 
end elevation thereof. 
As illustrated in the drawings, the casing of a 

multi-stage centrifugal pump is interiorly di 
vided by diaphragms into stages or chambers 1, 
2 and 3, each Spiral in transverse Section. So that 
the Sectional area of the discharge passage of 
each stage increases approximately uniformly. 
Liquid admitted to the pump is drawn from the 
low pressure chamber 4 by the impeller 5 and de 
livered thereby at high Velocity and increased 
pressure into the stage 1. The Water is again 
centrifuged by the impeller 6 and delivered there 
by at higher pressure into the Stage 2 from which 
it is drawn by the impeller 7 and delivered at still 
higher pressure to the stage 3 from which it is 
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discharged at maximum velocity through the 
discharge passage 8. 
A U-tube 9 having its neck Sealed by mer 

Curry 10 has One of its legs connected through 
tubing 11 with the Zone adjacent to the beginning 
of the volute of the stage 1. The other leg of 
the tube is connected through tubing 12 with a 
ZOne adjacent to the Outlet from the stage 3. 
When the pump is started the pressure at the 
point of connection of the tube 11 is higher than 
the pressure at the point of connection of the 
tube 12, but when normal running speed is at 
tained, the pressure at the point of connection 
of the tube 12 becomes greater than the pressure 
at the point of connection of the tube 11, and is 
SO maintained during normal operation. By 
Suitably graduating the legs of the U-tube, the 
rate of flow or volume of liquid passing through 
the pump in the normal operation thereof are 
readily deterrainable from the deflection of the 
mercury resulting from the differences or varia 
tions in preSSures at the respective zones. 

Having described my invention, I claim: 
1. The combination with a volute casing and 

a rotary impeller forcing fluid therethrough and 
forming ZOnes Within the casing having differ 
ences in pressure bearing a functional relation to 
the volume and to the velocity of fluid flowing 
through the casing, of differential pressure flow 
indicating mechanism having tubes each connect 
ed with One of Said ZOnes and a flow indicating 
device operable by the differential pressures com 
municating through Such tubes. 

2. The combination. With a pump having Zones 
of relatively low and high pressures, of differential 
pressure flow-indicating mechanism connected 
with said pump at different distances from the 
axis thereof and with said zones of different pres 
SUIeS. 

3. The combination with a volute casing and 
means for forcing fluid therethrough, of differ 
ential pressure flow-indicating mechanism includ 
ing tube ends Connected at different distances 
from the axis of Said casing and with Zones of 
different pressures in Said casing. 

4. The combination. With a Volute casing and 
an impeller therein, of differential pressure flow 
indicating mechanism connected with said casing 
adjacent to the inlet and discharge Zones there 
of, said Zones being separated by said impeller. 

5. The combination with a centrifugal pump 
having a volute casing and a rotary impeller there 
in of a U-tube having its neck sealed with a liq 
uid and its legs provided with transparent Sec 
tions adjacent to the meniscuses of said liquid 
and connected with said casing adjacent to differ 
ent Zones of pressure therein, 

MORO M. BORDEN. 

95 

100 

20 


