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To all whom it may concern: 
Be it known that I, OsCAR C. GoDRIZ, a subject of the Emperor of Germany, resid 

ing in the city and county of San Francisco, 
in the State of California, have invented a 
certain new and useful Improvement in 
Methods of and Apparatus for Pumping 
Fluids, of which the following is a true and 
exact description, reference being had to 
the accompanying drawings, which form a 
part thereof. 
The present invention consists of a method 

of and apparatus for pumping into com 
mon discharge outlet water or other fluid 
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drawn from a plurality of sources which are 
So located or arranged that the fluid from 
some of the sources is supplied to the pump 
ing apparatus under pressure different from 
that under which the fluid from other 
sources is delivered to it. 
The object of the invention is, broadly 

speaking, to provide a method of and appa 
ratus for so pumping the fluid that the pump ing operation may be readily carried out 
With simple, compact, and compactly ar 
ranged apparatus and without a material 
loss in the potential energy which is con 
tained in the fluid passing to the pump by 
reason of the pressure under which it is de 
livered to the pumping apparatus. 
The invention is particularly adapted for 

use in pumping water from the various levels 

various pumping chambers may or may not 
be in a single mechanical structure in the 
various stages of which water drawn into 
the inlet side of each stage is suitably raised 
in pressure before being delivered at the out 
let side, and the water from each level above 
the pumping level is admitted to the pump 
at the outlet side of that stage of the pump 
in which the water from the lower levels has 
been raised to a pressure corresponding to 
the effective head of the water flowing to 
the pump from said upper level. In the preferred form of apparatus for carrying 

of a mine arranged one above another to a 
common discharge level located above the 
levels at which the water to be pumped 
collects. . . . 

in pumping from the various levels of a 
mine the pumping operation is carried out at 
a common pumping level located below all 
or all but the lower one of the various supply 
levels from which the water pumped is 
directly drawn, and the water from each 
supply level above the pumping level is 
allowed to flow down to the pumping level 
and is there added to the water from the 
supply levels below it after the pressure of 

50 

55 

the water from the latter levels has been 
raised to an equality with that due to the 
effective head of the water coming from 
said upper supply level, the pressure of the 
water from all the supply levels being final 
raised to such a point that the Water will 
flow from the pumping level to the discharge 
level. 
The pumping apparatus. employed con 

prises a multi-stage pump in which the 

out the invention a multi-stage centrifugal 
pump is employed, as such a pump permits 
of a ready control of the proportions of the 
water pumped from the different levels with out materially interfering with the efficiency 
or operation of the pump. Instead of em 
ploying a centrifugal pump, however, there 
may well be employed in some cases a multi 
stage pump of the kind in which there are 
a plurality of pumping chambers having 
progressively increasing discharge pressure, 
each chamber having its movable piston or 
plunger. In such a pump the various pistons 
or plungers are preferably connected to and 
are driven by a single shaft. 
- While, as before stated, the invention is 
particularly adapted for use in pumping 
water from the different kevels of mines 
where the differences in the supply levels 
naturally result in different supply pressures 
at the pumping level, it may also be well 
used with advantage wherever it is desired 
to pump into a common outlet and against a 
common head or pressure water or other 
liquids supplied at different pressures, as, for 
instance, in fire fighting apparatus where 
high pressure and low pressure water mains 
are both available. 
The various features of novelty which 

characterize my invention are pointed out 
with particularity in the claims annexed to 
and forming a part of this specification. 
For a better understanding of the invention, 
however, reference may be had to the accom 
panying drawings and descriptive matter 
in which I have illustrated and described 
forms in which the invention may be em 
bodied. . 
Of the drawings, Figure 1 is an elevation 

partly in section showing a centrifugal punp 
employed for pumping Water from different 
levels of a mine, and Fig. 2 is a diagram 
matic elevation of mine pumping apparatus 
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in which the punip employed is a multi Water at the adjacent portiol of the puup stage pistol and cylinder pump. 
In the drawings, and referring first to pas - tering the pump through port, it is that clue Fig. 1, A, B, and C represent the bodies of 

water forming the sources of supply of the water pumped, these bodies collecting in the 
various 'tin ways or levels of the mine. D represents the pimping level which is located 
below the upper levels B and C and above 
the level A. E. represents the discharge level 
or upper surface of the body of Water into 
which the water pumped from the levels A, 
13, and C is discharged. In the punaping 
level is located a centrifugal pump F, which 

is may be operated by an electric or other 
motor. The rotating portion of the pump 
comprises a shaft G having Secured to it 
three impellers or rotating sets of blades G', 
G, and G8. The impellers G, G, and G 

20 discharge into the stationary outlet passages 
G, G, and G' formed in the casing or sta 
tionary part of the pump F. The pump is 
provided with a low pressure inlet connec 
tion F leading to the impeller G, and with 
intermediate inlet passages F and F which 
communicate with the passages G and G 
respectively, and therefore lead in effect to 
the inlet sides of impellers G. and G. The 
passage G leads to the outlet passage F. 

80 of the pump. To the inlet passages F, F, 
and F are connected conduits H, H, and 
fi, respectively, leading from the water 
levels A, B, and C, respectively. A conduit 
H“ leads from the outlet passage of the 

85 pump to the discharge level E. Preferably, 
in each of the conduits H and H is located 
a non-return or check valve arranged to 
prevent an upward flow of water through the 
conduits H and H. Preferably, also, each 

40 of the pipes H* and H has in it a throttle 
valve J. The conduit H is also provided 
ordinarily with a non-return valve I to pre 
Vent downward flow of water from the con 
duit, and with a mianually controlled throt 

45 the valve J. A throttle valve may also be 
located with advantage under some circum 
stances in the supply conduit H'. 

In operation, the water passing to the inlet 
sides of the impellers G', G", and G is dis 

50 charged into the passages G, G, and G 
respectively under a pressure which ex 
ceeds that at which it is received by an 
amount corresponding to the potential en 
ergy put into the water by the impellers. 
The pump impellers should, of course, be 
of a proper size and form and should 
be run at the proper speed for efficient 
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operation under the conditions of use. Sat 
isfactory operation of pumping appara 

30 tus of the type disclosed in Fig. 1 can be 
had, however, under widely varying condi 
tions on account of the inherent self regu 
lating qualities of the apparatus. The pres 
sure of the water entering the pump from 

65 conduit H* through the inlet F", for in 

when the outlet F is closed. 

stance, must be equal to the pressure oil line 

passage (i'. The pressure of the Water en 

to what I inlay call the eitective head of the 70 
water in the concluit, il. This effective 
head is equal to the static head less the loss 
in head due to the fiction. This loss of head 
due to fiction is not constant. but depends 
lipon the rate of flow through the conduit 75 
H', increasing to a maximum when the out 
let F is unrestricted, and decreasing to zero 

In a cent rifl 
gal pump the pressure of the Water deliv 
ered by an impeller running at a constant, 80 
speed is not constant, but decreases as the 
volume of water delivered by the impeller 
increases, though not in direct ratio. As 
result of this characteristic regulation, water 
will pass, for instance, to the impeller G 85 
from the inlet port F and from the in 
peller G' so long, on the one hand, as the 
maximum pressure imparted to the water by 
the impeiler G' does not exactly equal or ex 
ceed the static head due to the difference be- 90 
tween levels B and D, and, on the other 
hand, so long as the pressure of the water 
delivered by the impellier G' does not fall 
below the pressure corresponding to the 
static head less the maximum friction loss of 95 
head in the condit. H°. The ratio of the 
volume of water passing to impeller G* from 
the impeller G can be varied by varying 
the discharge of the impeller G' or by vary 
ing the effective head of water passing into 100 
the pump through port F. The latter 
method of variation can be réadily had 
through the operation of the throttle valve 
J in the conduit H, as the effect of opening 
and closing this valve is within quite wide 105 
limits exactly the sale as decreasing or in 
creasing respectively the frictional resist 
ance of the conduit, to the flow of water 
through it. It will thus be seen that by ad 
justing the various throttle valves J the rela- 110 
tive amounts of water pumped from the dif 
ferent sources can be varied without other 
wise altering the operation of the pumping 
apparatus. Under special conditions, as 
where it is desirable to draw relatively large ll 5 
amounts of water continuously from the lev 
els B and C, it may be desirable to make the 
inpellers G, G and G of progressively in 
creasing capacities. Where, however, as is 
frequently the case, the supply from the up- 120 
per levels is intermitten?t the impellers may 
well be made all of the same size, as when 
so made the pump will operate with reason 
able efficiency even though a large propor 
tion of the water pumped is drawn through 125 
the ports F and F. At times some or all 
but one of the valves J in pipes H. Hi or H 
may be closed, altogether. w 
The apparatus shown in Fig. 1 is capable 

of operation in ways differing from that de- 130 
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scribed above. For instance, in a fire pro 
tection, at one of the levels, say C, a reser 
voir may be located to be filled from level A. 
the valves J in conduits H and H being 
then closed. In case of fire, by closing con 
duit H' and opening conduit H the water 
could be pumped from level C to level E 
or delivered from the pump with a pressure 
corresponding to the head of level E with 
much less horsepower of course than would 
be required to then pump the same water di 
rectly from level A. - 

In the diagrammatic embodiment of my 
invention shown in Fig. 2, the multi-stage 
pump comprises three pumping chambers 
K’, K and K, each having a piston, the . 
connecting rods K* of which are coupled to 
and driven by the common shaft L. In this 
form, the outlets of the low pressure and in 
termediate chambers K and K are con 
nected to air regulating pressure chambers 
or reservoirs M', M', and the inlet sides of 
the chambers K and K are connected to 
the reservoirs M and M respectively. In 
this form of my invention where the pump 
ing pistons all make the same NE of 
strokes of equal length it is essential that 
the chambers K, K and K", should be of 
progressively increasing capacities, that is, 
the pistons should be of progressively in 
creasing diameters, since a pump of this kind 
does not have the capacity for automatic 
gulation of output characterizing a cen 

trifugal pump. Instead of varying the di 
ameters of the pistons, the length of stroke 
or speed of stroke of the different pistons 
may be adjusted to give the desired result. 
In consequence of this difference in the regul 
lating characteristics of the two pumps, tie. 
centrifugal pump should be used in prefer 
ence to the other where the conditions make 
it desirable to vary from time to time the 
relative volumes of fluid pumped which are 
drawn from the sources of different pres 
Sures. 
. The advantages of employing a single ap 
paratus for pumping a fluid from supply 
sources of different pressures which charac 
terize the present invention are obvious. 
For one thing it reduces the cost of the ap 
paratus employed, as one large pump and its 
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operating motor cost less of course than a 
plurality of smaller pumps and motors. 
Moreover, the attendance is reduced with the single apparatus from what it would be 
with the plurality of smaller devices. 

Having now described my invention, what 
I claim as new and 
ters Patent is: . 

1. The method of pumping fluid drawn 
from fluid sources of different pressures 
which consists in adding the fluid from each 

desire to secure by Let 

high pressure source without material loss 
of pressure to the fluid from the lower pres 
sure source or sources after bringing the lat 

the liquid received up to that 

ter up to a pressure equal to the pressure at 
which the fuid from the high pressure 
source is added. 

2. The method of pumping liquid sup 
plied from sources of different pressures 
which consists in adding the liquid from 
each supply source of relatively high pres 
sure without material loss of pressure to the 
liquid drawn from the source or sources of lower pressure after bringing up the pres 
sure of the latter liquid to an equality with 
the pressure at which the liquid from said 
relatively high pressure source is added, and 
then further increasing the pressure of all 

oint to the O 
effective pressure at which the liquid from 
the source, if any, of next higher pressure is 
added or to the discharge pressure. 

3. The method of pumping liquid drawn 
from sources of supply located at different 
levels to a discharge level located above all 
the supply levels, which consists in bringing 
all the liquids pumped to a pumping 
located below some of the supply levels and 
in adding at the pumping level the liquid 
drawn from each supply level located above 
the pumping level to the liquid brought from 
all the lower supply levels after bringing 
the pressure of the latter liquid up to an 
equality with the effective pressure at which 
the liquid from said upper level is added, 
and in finally raising the pressure of all the 
liquid sufficiently to cause it to flow from 
the pumping level to the discharge level. 

4. The method of pumping, an inelastic 
fluid to a common discharge level from a 
number of different supply levels, which con 
sists in bringing all the liquid pumped to a 
pumping level located below some of the 
supply levels, bringing up the pressure of 
the fluid pumped to a pressure great enough 
to flow from the pumping level to the dis 
charge level in such successive stages that 
for each supply level located above the 
pumping level there is a pressure stage equal 
to the effective head of the fluid brought 
from that supply level, and adding the fluid 
brought from each upper supply level to the 
fluid from the lower levels at the correspond ing pressure 'stage. 

5. The combination of a multi-stage pump 
and connections for supplying liquid to the 
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pump at the outlet side of a low pressure 
stage of the pump at a pressure equal to the 
pressure of the liquid delivered from said 
stage into the following or succeeding stage. 

6. In a pumping system for pumping liq 
uid from the different levels of a mine to a 
common discharge level located above the 
supply levels, the combination of a multi 
stage pump at a pumping level located below 
some of the supply levels, and conduits con 
necting each of the upper supply levels in 
progressive order to the outlet sides of vari 
ous corresponding stages of the pump. 
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7. In a pumping system for pumping liq 
uid from the different levels of a mine to a 
common discharge level located above the 
supply levels, a multi-stage centrifugal 

of the supply levels, conduits connecting 
each of the upper supply levels in progres 
sive order to the outlet sides of the various 

pump stages, and means for throttling the 
flow of liquid through said conduits to vary 
the amounts of water drawn from the differ 
ent sources. 

pump at a pumping level located below sole OSCAR. C. GOERIZ. 
Witlesses: 
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