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‘ This invention relates in general to hydro-turbine’ vac 
uum type pumps and pump systems and particularly to a 
new and useful hydro-turbine pump and an improved 
liquid supply system therefor. 
‘ A ‘hydro-turbine pump of the character with which 
this invention is concerned includes a pumping chamber 
including two lobed portions separated by land por 
tions in which a symmetrical rotor is rotated. A small 
quantity of liquid is introduced into the pumping cham 
ber and its movement around the lobed and land portions 
effects the drawing in of a quantity of gas or gas and 
vapor mixture into the pump at locations where the 
liquid is directed from the land to the lobed portions 
and e?ects a compression of the gases in areas where 
the liquid is directed from the lobed to the land por 
tions. It is an important characteristic of such pumps 
that when operating at high vacuum suction conditions 
the pump requires a greater amount of liquid in the 
liquid ring than is necessary when operating at low vac 
uum. To provide for these changed requirements for 
the liquid ring volume of such pumps, such devices as 
float operated supply tanks have been provided. An 
obvious disadvantage of such supply tanks is that the 
ball ?oat must be maintained in an operating condition 
and periodically checked to insure its correct function 
ing. Such devices do not readily effect a controlled sup 
ply of liquid to the pump when its service vacuum re 
quirements are changed. 
Where the liquid supply for such vacuum pumps is 

obtained directly from city operated water mains it is 
important, and usually sanitary codes require, that a 
break be provided between the fresh water supply and 
the pump inlet in order to prevent any possibility of 
contaminated water backing up into the city water sup 
ply. Since the make-up liquid for vacuum pumps is nor 
mally introduced at the inlet, which is under vacuum, 
it is not practical to have a vacuum break between the 
water supply and the connection to the pump without 
having some means to prevent air from being drawn into 
the pump. 

In accordance with the present invention, there is pro 
vided a simple vacuum pump construction and vacuum 
pump liquid supply system including a combination dis 
charge separating tank and constant liquid level supply 
tank, which functions as a receiver for the discharge of 
the vacuum pump and as a liquid reservoir source sup 
plying liquid to the pump under its various conditions 
of operation. The apparatus includes an inlet ori?ce to 
which make-up water must ?ow from the separating 
tank and the liquid main connection. The arrangement 
is such that pressure in the separating tank is maintained 
constant and therefore variations in the pressures of op 
eration of the suction pump will cause greater or less 
?ow directly in proportion to the increase or decrease in 
suction vacuum being maintained in the pump. The ap 
paratus further includes a vacuum break in the connec~ 
tion to the city main supply. 
‘Accordingly, it is an object of this invention to, pro 

vide an improved hydro-turbine vacuum pump having a 
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liquid inlet arranged to e?ect liquid flow in proportion 
to the operating conditions of the pump. 
A further object of the invention is to provide a 

hydro-turbine pump including a combination constant 
level and a discharge separating tank into which the pump 
discharges and to which is connected a liquid supply and 
‘over?ow for maintaining the liquid therein at constant 
levels as well as to keep the liquid cool; and a liquid 
inlet for such pump, including an ori?ce through which 
make-up liquid ?ows and a connection therefrom to said 
separating tank. 
A further object of this invention is to provide a hy 

dro-turbine liquid supply system which is simple in de 
sign, rugged in construction and economical to manu 
facture. 
The various features of novelty which characterize the 

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, its operating ad 
vantages and speci?c objects attained by its use, refer 
ence should be had to the accompanying drawings and 
descriptive matter in which there is illustrated and de 
scribed a preferred embodiment of the invention. 

In the drawings: 
FIG. 1 is a somewhat schematic view partly in section 

of a hydro-turbine pump liquid supply system constructed 
in accordance with the invention; and 

FIG. 2 is a transverse section of the pump indicated 
in FIG. 1 indicating the end casing inlet and outlet pas 
sage construction and the pumping portion of the pump. 

Referring to the drawings in particular, the invention 
as embodied therein includes a hydro-turbine suction 
pump generally designated A having at one end thereof 
an inlet 10 at one side, and a discharge 12 at the oppo 
site side arranged to discharge into a constant level sepa 
rating tank B. The tank B is supplied with liquid from 
a water main conduit 14 through a solenoid valve vl6, a 
manually operated valve 17, conduit 18, a vacuum break 
generally designated C, and a U-sh-aped conduit 20. 
Liquid 22 is maintained at a constant level within the 
constant level separating tank B, and is discharged there 
from through a discharge connection 23 located above 
the bottom wall of the tank at desired liquid level. The 
valve 17 is cracked open a sufficient amount to main 
tain a small overflow through the discharge 23. The 
tank discharges vapors or gases through a conduit 25 lo 
cated near the top thereof. 
The liquid ring suction pump A includes a pumping 

chamber 24 de?ned by housing walls forming opposite 
lobed sections 26 and 28 and opposite land sections 30 
and 32. A rotor having a plurality of symmetrical 
blades 34 rotates within the chamber to effect move 
ment of a ring of liquid in the vicinity of the walls of 
the lobed sections and land sections. 
The rotor is constructed with a hollowed central por 

tion which communicates with a ported cone member 
generally designated 36. 
The ported cone member 36 includes two diametri 

cally opposite inlet ports 38 and 4t} and two diametri 
cally opposite discharge ports 42 and 44 which are ar 
ranged centrally of the rotor in positions to draw in gases 
through the inlet as the liquid of the liquid ring is di 
rected outwardly toward the lobed portions and to dis 
charge the compressed gases as the liquid is being directed 
inwardly from the lobed portions to the land portions. ' 

In accordance with the invention the end housing 
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members or heads of the pump generally designated 46, 
are formed of a singular annular casting including walls 
de?ning a separate inlet passage 48 in communication 
with the inlet conduit 10 and the ports 38 and 40, and 
a separate discharge passage 50 in communication with 
the discharge 12 and the ports 42 and 44. In addition 
to the separate inlet and discharge passages formed in 
the head 46, a separate liquid supply passage 52 is 
formed therein having a narrowed opening 54 which 
communicates with a central annular area 56 having op 
posite ports 58 and 66 which communicate with the 
inlet ports 38 and 4t) and inlet passage 48. 
The inlet passage 52 communicates with a liquid sup 

ply inlet 62 which is connected through the lowermost 
portion of the U-shaped conduit 20. The inlet passage 
52 and the inlet 62 are separated by an ori?ce plate 64 
having a central opening 66 chosen for the amount of 
liquid ?ow therethrough desired under given pressure op 
erating conditions. 
With the arrangement described when the pump A 

is operating at high vacuums and consequently higher 
speeds the pressure difference between the interior of the 
pump and the interior of the separating and constant 
level tank B will increase, since the tank B is maintained 
at atmospheric pressure. Likewise, where there is a low 
vacuum in the pump A, only a small differential of pres 
sure occurs across the ori?ce plate 64 and only a small 
amount of water will flow into the pump. As the vac 
uum increases this differential increases and more water 
will flow into the pump, thus providing the larger quan 
tity of liquid required when the pump is producing higher 
vacuum. 

An important feature of the invention lies in the fact: 
that all the water drawn from the separator B into the 
vacuum pump is returned to the separator. Thus, varia 
tion in the quantity of water ?owing through the pump 
will not affect the level in the separator B. 
The solenoid operated valve 16 is provided to turn 

the seal water on when the pump starts. This seal 
water ?ows into the funnel of the break C and then by 
gravity into the separator tank B, and is discharged when 
its level exceeds the level of discharge 23. The quan 
tity of water that ?ows through the separator B has no 
relation to the amount of water that the vacuum pump A 
receives, therefore, variations in the water main pressure 
do not effect the operation of the pump A. Even if the 
water supply to the pump were temporarily shut off the 
vacuum pump A would continue to function until the 
water in the separator B was gradually lost by evapo 
ration. 

The vacuum break C comprises a bulb-like member 
70 having a top opening 72 which receives the bottom 
end of the conduit 18. The conduit 18 extends down 
wardly well into the bulb-like member 70 but is spaced 
from an inlet 74 to the top of the conduit 20. Liquid 
?ows from the conduit 18 into the bulb-like member 
70 and downwardly to the outlet 74 at the bottom end 
thereof. The vacuum break C functions to prevent seal 
liquid from being sucked upward through the conduit 
20 and into the conduit 18 and the city main 14. Thus 
it is apparent that any suction in the city main will 
not be contaminated by the pump seal water as air alone. 
will be sucked in the conduit 18. 

Thus, the invention provides a very simple system 
for the maintaining of the correct amount of liquid in a 
liquid ring type suction pump. No moving parts are.~ 
required and hence maintenance of the system is very 
simple. The invention is particularly applicable to a 
Nash-type water ring pump but may be used for any 
type vacuum pump requiring a water seal introduced 
at the inlet. 
While a speci?c embodiment of the invention has been 

shown and described in detail to illustrate the applica 
tion of the invention principles, it will be understood 
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that the invention may be embodied otherwise without 
departing from such principles. 

I claim: 
1. In a liquid ring pump including a housing de?ning 

a pumping chamber including at least one lobed portion 
and at least one land portion and a rotor rotatable in 
said housing, and gaseous inlet and discharge means de 
fined in said housing, the improvement comprising a 
liquid inlet for the liquid ring of said pump in com 
munication with said gaseous inlet, a constant level liquid 
supply connected to said liquid inlet, and ori?ce means at 
the connection between said liquid supply and said inlet 
whereby liquid is fed to said pump in proportion to the 
di?erence in pressure between the interior of the pump 
housing and the constant level liquid supply. 

2. The combination of claim 1 wherein said constant 
level liquid supply includes a separating tank, means 
for feeding liquid to said tank, means for discharging 
liquid therefrom when it reaches a predetermined level, 
and means for connecting said tank to said liquid inlet. 

3. The combination according to claim 2 wherein said 
means for supplying liquid to said ‘tank includes a water 
main, conduit means connecting said water main to said 
tank including a vacuum break in said conduit means. 

4. A hydro-turbine pump liquid supply system com 
prising a constant level separating tank, a hydro-turbine 
pump having an inlet and a discharge, means to dis 
charge said pump into said separating tank, means con 
necting said tank below the liquid level therein to the 
inlet of said pump, said connecting means including an 
ori?ce restricting the ?ow of liquid therethrough whereby 
liquid is supplied to said pump in proportion to the pres 
sure difference between the inlet of said pump and the 
pressure of said separating tank. 

5. The liquid supply system according to claim 4 in 
cluding means for supplying liquid to said separating 
tank and over?ow means connected to said tank to .dis 
charge liquid therein which rises above a certain level 
therein. - . 

6. A hydro-turbine pump comprising casing means 
de?ning a pumping chamber having at least one lobed 
portion and at least one land portion, a rotor rotatable 
within said pumping chamber, a liquid inlet connecting 
said pumping chamber to supply liquid thereto, an inlet 
connecting said pumping chamber, a combination con 
stant liquid level supply and separating tank, .a discharge 
connecting said pumping chamber and said constant 
liquid level supply and separating tank, and liquid inlet 
conduit means connecting said tank to said liquid inlet 
including an ori?ce separating said tank and said liquid 
inlet whereby liquid flow from said tank to said pump 
is in proportion to the pressure difference between said 
pump and said tank. 

7. The liquid ring pump according to claim 6 includ 
ing means for continuously supplying liquid to said tank 
and means for discharging liquid therefrom which rises 
above a certain level. 

8. The liquid ring pump according to claim 7 wherein 
said liquid supply means includes a substantially U-shaped 
supply conduit and said inlet means includes a conduit 
connected to the lowermost portion of said U-shaped 
supply conduit. 

9. A seal liquid supply system for a hydro-turbine 
compressor pump comprising a liquid supply tank, a dis 
charge extending outwardly from said tank intermediate 
the height thereof, means to direct relatively cool liquid 
from a water supply main into said tank at a location 
below said discharge at a predetermined constant rate 
to maintain a small ?ow of liquid outwardly through 
said discharge at all times during pump operation, and a 
seal liquid supply conduit for the hydro-turbine com 
pressor pump extending from said tank below said dis 
charge whereby a constant supply of cool liquid at sub 
stantially constant pressure is directed to the pump. 

10. A supply system according to claim 9 wherein 
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said means for directing liquid to said tank includes a 
source of liquid under pressure, a substantially U-shaped 
conduit extending between said liquid pressure source 
and said tank and wherein said seal liquid supply con 
duit is connected to the lower end of said substantially 5 
U-shaped conduit and to the pump. 
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