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clamping plate which extends above the oil level in the 
pump. It has been found that the sudden movement of 
the flexible diaphragm at the instant of pressure surge 
throws any accumulated oil up such a pipe and maintain 
the gas space substantially empty of oil. 

In the case of all these systems if the rotary vane pump 
illustrated is imagined with one blade at top dead centre 
then the space on the compression side (when the pump 
is pumping high vacuum) is itself at a substantial vacuum 
(usually within a few torr of absolute) causing the flexible 
membrane (s) of any of the devices described to sag or 
bulge towards the pump internal space. In the case of an 
elastic membrane a certain amount of stretch or strain 
will occur in the material. As the rotor rotates there comes 
a time when the trapped volume in front of the outlet 
valve becomes suddenly filled with almost incompressible 
oil. Instead of the almost instantaneous pressure surge 
which would normally occur, the flexible membrane (s) 
yields easily in a sense which removes any strain and 
compresses or displaces the gas retained behind them. 
This process carries on until the pressure within the 
exhaust duct 7 is sufficiently above atmospheric pressure 
for the exhaust valve to open and any surplus oil in the 
space in front of the valve to be ejected. Pressure build-up 
is sufficiently slow for the valve to have time to open 
before an intensely high pressure surge develops and the 
loud knock associated with this stage in the operation of 
the pump is, to a great extent, suppressed. This is achieved 
without any release of gas into the compression side of 
the pump and therefore without any risk of gas penetra 
tion to the high vacuum side to the detriment of the 
vacuum produced. 
The invention is not, of course, limited to any par 

ticular construction of oil sealed high vacuum pump nor 
to any of the particular valve arrangements which have 
been described as illustrative of a number of alternative 
constructions suitable for carrying out the invention. 

I claim: 
1. A liquid sealed mechanical vacuum pump including 

in combination: 
(a) an oil reservoir; 
(b) an º outlet passage; 
(c) an outlet valve closing said outlet passage and 
immersed in said reservoir; 

(d) a gas filled chamber; and 
(e) a flexible member providing permanent separation 
between media flowing along said outlet passage 
and the interior of said chamber. 

2. A pump according to claim 1, in which there are 
a plurality of said gas filled chambers, said chambers 
being defined by the individual cells of a closed cell 
foamed rubber member situated in said outlet passage. 

3. A pump according to claim 1 in which said outlet 
valve is provided with a closure member which comprises 
a flexible flap, a part of which fiap covers said outlet 
passage when said valve is closed and is provided with a 
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closed gas pocket within its thickness to define said 
chamber. 

4. A pump according to claim 1 in which said outlet 
valve includes a flexible valve flap and a valve plate 
constraining a first part of said flap normally to close 
said outlet passage, said flap having a second part having 
an inner side and an outer side opposite said inner side, 
and in which said valve plate is provided with a recess 
in the region of said outer side whereby said recess and 
said outer side define said gas filed chamber and a fluid 
duct is provided to give communication between said 
inner side and the interior of said outlet passage. 

5. A pump according to claim 4 in which said chamber 
is provided with means connecting it to the ambient at 
mosphere outside said reservoir. 

6. A liquid sealed mechanical vacuum pump having a 
pump body, an oil reesrvoir, an outlet passage from said 
pump body for the pumped medium and an outlet valve 
normally closing said passage, which said outlet valve 
is attached to said pump body, is immersed in said reser 
voir and includes: 

(a) a flexible valve flap having a first part which mor 
mally covers said outlet passage and a second part 
which has an inner side and an outer side; and 

(b) a valve plate rigidly attached to said pump body 
whereby said second part of said valve flap is com 
pressed between said plate and said pump body, said 
plate being provided with a recess which, together 
with said outer side of said second part, defines a gas 
filled chamber; 

and in which a duct is provided through said pump body 
between the interior of said outlet passage and said inner 
side of said second valve fap part. 

7. A pump according to claim 6, including an air vent 
pipe extending from said recess in said valve plate to 
a point above the oil in said reservoir. 
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