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It has often been observed that in the drilling 
of deep wells by the rotary method the circulat 
ing mud fluid often becomes 'gas-cut’ in passing 
through strata yielding natural gas under con 
siderable pressure. By entraining great numbers 
of minute gas bubbles the mud is materially 
changed in physical characteristics, being re 
duced in weight and increased in viscosity. 

In modern drilling practice it is desirable or 
necessary to control within narrow limits both 
the weight and the viscosity of the mud to meet 
variable conditions, such for example as rock 
preSSure, hardness, and permeability, existing in 
the hole being drilled, and any spontaneous and 
uncontrolled variation from the preferred char 
acteristics is highly undesirable and may even 
be disastrous if allowed to accumulate. 
The object of the present invention is to ob 

viate the evil effects of gas-cutting by continu 
ously removing entrained gas from the circulat 
ing fluid prior to its return to the drilling Oper 
ation. 
To attain this object I pass the stream of mud 

through a zone of reduced pressure and Cause it 
to flow in a circuitous path by which the gas 
bubbles, enlarged and reduced in weight by the 
reduced pressure, are brought to the upper side 
of the zone, in which they are collected and from 
which they are withdrawn. 
The method may best be explained with ref 

erence to the attached drawing, showing in verti 
cal Section and partial elevation an apparatus 
adapted to the practice of the method. 

Referring to the drawing: is the conventional 
sump into which the circulating mud is dis 
charged from the well and from which it is re 
turned by the pump indicated at 2 after it has 
been conditioned. 3 is a tank adapted to resist 
external pressure, preferably of cylindrical form 
and with bumped heads as shown, this tank 
being provided with an upright tower 4. This 
tower is evacuated by a vacuum pump 5 through 
a pipe 6 connecting the suction of the pump with 
the top of the tower. 
The tower is provided with two vacuum con 

trols arranged to control respectively the maxi 
mum height to which mud can rise in the tower 
and the Subatmospheric pressure which it is de 
sired to maintain in the tower. For the first pur 
pose I suggest a valve or cock operated by a 
float 8 and arranged to Open when the float rises 
above a predetermined level. The pipe 9 on 
which valve is mounted Engy terminate in an 

Open end outside the tank and admit air to the 
Space above the mud level, but I prefer to 
connect it with a diaphragm regulator operat 
ing a make and break switch not shown within 
a control box 2, this switch interrupting the S 
flow of current through the leads 3 and thus cut 
ting out pump drive motor 4 when the float rises. 
In order to allow the diaphragm to return and 
thus close the switch when the float again. Sub 
sides, a small leakage orifice indicated at 5 is 10 
inserted in pipe 9. 
The vacuum control may be a simple Spring 

loaded valve arranged to admit air into the tower 
above the mud level, but I prefer to utilize a 
diaphragm regulator 6 connected with the tower 5 
by pipe and arranged to open a Switch in 
control box 2 when the vacuum exceeds a pre 
determined maximum. The two SWitches de 
scribed should be connected in series in leads 3 
so that the opening of either switch will interrupt 20 
the operation of motor 4 and vacuum pump 5. 

Inside tank 3 it is desirable to provide a plu 
rality of baffles 8-9 arranged to cause the 
mud to flow in a circuitous course as it passes 
through the tank. The upper baffles should be 25 
provided with gas ports 20 to allow the separated 
gas to flow along the upper side of the horizontal 
tank and into the tower. 

Finally, the tank 3 should be so elevated above 
the suction of pump 2 and above the liquid level 30 
in sump that the hydrostatic head in pipes 2 
and 22 will balance the subatmospheric pressure 
which it is desired to maintain in tower space 
and prevent any appreciable reduction below 
atmospheric pressure at the pump suction. 35 

I claim as my invention: 
Apparatus for conditioning gas-cut rotary 

mud, comprising: a substantially closed vessel 
in the form of a horizontally disposed cylinder 
provided with a vertical tower extending up- 40 
wardly therefrom; pipe connections from said 
horizontal cylinder to a source of supply of said 
mud and to a pump arranged to withdraw con 
ditioned mud from said vessel; a vacuum pump 
arranged to withdraw evolved gas from the upper 45 
portion of said vertical tower and to maintain 
subatmospheric pressure therein; means for lim 
iting the mud level within said vessel to a desired 
maximum, said maximum mud level being lo 
cated in said vertical tower; and means for 50 
limiting the degree of vacuum within said tower 
and above said mud level to a desired maximum. 
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