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The present invention concerns liquid-ring gas pumps. 
Known liquid ring gas pumps suffer from the disadvan 

tages that they cause severe rattling moises when running 
with a high vacuum on the suction side and a kind of 
humming noise when running at low vacuum on the 
suction side. It is possible however, to achieve silent 
running in the high vacuum range by the introduction of 
by-passed air on the suction side, between the stages or 
in the impeller segments of the pumps. However, in Some 
cases both the air delivery of these pumps in the high 
vacuum range, and the maximum vacuum achievable are 
considerably reduced when by-passed air is used. 

It has been found that there is a further possibility of 
eliminating the noises in the high vacuum range by keep 
ing the pressure chamber of the pump to a large extent 
free from liquid and by preventing the pressure slot from 
being covered with liquid. It was also found with low 
vacuum on the low suction side a cushion of liquid is 
desirable before the pressure slot, as this has a damping 
effect at the slot in this operating range on the outlet 
noises of the mixture of liquid and gas. 
The object of the present invention is therefore to en 

sure silent running of the pump in the high Vacuum range 
without any fall in output in this working range. On 
the other hand, it indicates a possibility of avoiding the 
humming noises which occur in the low vacuum range. 
These advantages can be achieved, according to the in 

vention, by liquid and gas being taken from the pressure 
chamber of the pump separately, with the connection for 
removal of the liquid arranged below the pressure slot. 
By means of an opening in the lower part of the pressure 
casing of the pump, the working liquid may be allowed to 
flow out, or it can be drawn off from the pressure chamber 
with the aid of a special liquid pump. The liquid and 
gas can then be conveyed into a joint circulation con 
tainer, or, alternatively, the liquid only may be taken to 
this container and the gas forced out direct, provided 
adequate separation of liquid and gas in the pressure 
chamber is assured; if necessary, however, this can be 
achieved by a suitable arrangement of baffle Vanes. 
By means of a regulating valve in the pipe for removing 

the liquid, provision can be made to ensure that the 
separate removal of the liqiud from the pressure chamber 
of the pump is effected only under conditions of high 
vacuum on the suction side of the pump, so as to make 
possible the formation of the desired cushion of liquid 
in the pressure chamber of the pump under conditions 
of low vacuum on the suction side. It is particularly 
advantageous if the regulating valve is controlled by the 
pressure of the pump on the suction side. 
According to the design of the pump, it may suffice 

in the case of multi-stage pumps if only the last stage is 
so constructed that an accumulation of liquid in the pres 
sure chamber in front of the pressure slot is prevented, 
as it is often only the last stage which causes noisy 
working. 
A further advantage of the pump covered by the inven 

tion is that obstruction in the liquid ring no longer occurs 
in the crown of the pump, and overloading of the shaft 
or increased power consumption in the high Vacuum 
range are prevented. 
The invention will be described further, by Way of ex 
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ample, with reference to the accompanying drawings in 
which: 

FIG. 1 is a section through a single stage pump (on 
line B-B of FIG. 2). 

FIG. 2 is a cross-sectional view along line A-A of 
FIG. 1; and 

FIG. 3 is a view similar to that of FIG. 1 of a two 
Stage pump. 

There is provided a casing 2 within which is eccen 
trically mounted an impeller 1. Gas enters the pump 
through a suction pipe 3 and a suction slot 4 and is di 
rected into the segments formed by adjacent impeller 
blades and the liquid ring of the pump. The liquid re 
quired for the working of the pump may be introduced 
at any point on the suction side 6 of the pump or at the 
hub of the impeller. Due to the continuously changing 
volume of the segments during rotation of the impeller 
1, a mixture of liquid and gas is caused to leave the work 
ing chamber through the pressure slot 5 and to enter the 
pressure chamber 6 of the pump, which is separated from 
the suction chamber by a baffle vane 7. The gas-liquid 
mixture strikes the wall of the pressure chamber and 
possibly also separation vanes located therein, and the 
liquid and gas are thus separated. The liquid collects in 
the lower part of the pressure chamber 6, and can be 
drained off through a connected pipe 8. The gas leaves 
the pressure chamber of the pump through a connecting 
pipe 9. The liquid required for working of the pump, 
may, if there is an adequate natural fall, flow from the 
pressure chamber of the pump through the connecting 
pipe 8 under gravity. If there is no natural fall, liquid 
can be drained off by means of a special liquid pump i4 
to which the connection pipe 8 is attached. In this way, 
the pressure slot 5 always remains free from liquid. 
Pump 14 drains liquid from the pressure chamber 6. 

Switching arrangement 15, controlled by the pressure of 
pump 4, actuates magnetic valve 10. Vane 13 serves for 
the separation of liquid and gas in chamber 6. Liquid 
from pump 14 enters tank 17. 
By means of a valve 10, it is possible to arrange that 

the liquid required for the operation of the pump flows out 
through the special opening 8 only under conditions of 
high vacuum on the suction side of the pump. When 
conditions of low vacuum on the suction side of the pump 
prevail the valve 10 is closed and liquid and gas leave 
the pump together through the connecting pipe 9. 

FIG. 3 illustrates a two-stage pump designed in accord 
ance with a second embodiment of the invention. The 
reference numbers used are the same for both stages 
but to prevent confusion an apostrophe is placed after 
the reference number in the case of the parts belonging 
to the second stage. The connections for directing the 
flow of gas and liquid from the first to the second stage 
are indicated by the reference numbers 1 and 12, the 
pipe 1 being for conveying the liquid and the pipe, 2 
for conveying the gas. The valves 10 and 10' can of 
course, be used in the manner set out above when de 
sired. 

claim: 
1. A liquid ring gas pump having at least one stage in 

which at each stage there is provided a casing, an ec 
centrically rotatable mounted vaned impeller within said 
casing, a suction chamber and a pressure chamber within 
said casing, gas and liquid inlets in said suction chamber, 
gas and liquid outlets in said pressure chamber, means 
for introducing gas and liquid into said suction chamber 
and for discharging said gas and liquid through said gas 
and liquid outlets in said pressure chamber, said casing 
having a suction slot between said suction chamber and 
said impeller and a pressure slot between said impeller 
and said pressure chamber, a valve in said liquid outlet, 
means responsive to the pressure in said suction chamber 
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connected to said valve for opening said valve when the 
pump is working at high vacuum in said suction chamber 
to allow for the separate removal of gas and liquid from 
said pressure chamber, said means closing said valve when 
the pump is working at low vacuum in said suction cham 
ber to ensure the formation of a cushion of liquid in said 
pressure chamber. 

2. A liquid ring gas pump as set forth in claim 1 in 
which said liquid outlet is located below said pressure 
slot. 

3. A liquid ring gas pump as set forth in claim 1 in 
which there is a baffle in said casing dividing said casing 
into said suction and pressure chambers. 

4. A liquid ring gas pump as set forth in claim 1 in 
which said liquid and gas outlets are spaced apart a suffi 
cient distance to allow separation of said liquid from said 
gaS. 
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4. 
5. A liquid ring gas pump as set forth in claim 1 

in which a plurality of stages are provided in parallel. 
6. A liquid ring gas pump as set forth in claim 1 in 

which a separate liquid pump is provided at said liquid 
outlet and said liquid is drawn off by said separate liquid 
pump from said pressure chamber. 
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