
May 2, 1939. R. CROSS ET AL 2,156,333 
CLEANING OIL WELL, DRILLING FUS 

Filed March 6, 1937 

2 

(D 

O 5 S. C - 
its 5 a - 

( O co Q N 
Li H- Lu 29 C) LL 2 - CD SS 2 u , 2. 

Q S - Li tu li X - PSS Q 2 G - S - 2 is 5 D ( - O u Lu S 9 
a (n > 5 9 c. p. 1 

< () O a Lu - CD a -i > 2 (- 
  

  



5 

() 

20 

3 5 

40 

50 

Patented May 2, 1939 

UNITED STATES 

2,156,333 

PATENT OFFICE 
2,156,333 

CLEANING OL WELL, ORLING FILUDS 

Roy Cross and Matthew Forbes Cross, 
Kansas City, Mo. 

Application March 6, 1937, Serial No. 129,449 
4 Claims. 

This invention relates to the art of earth boring 
and more particularly to a method of cleaning 
oil well drilling fluids. The application is a con 
tinuation-in-part of our copending application 
Serial No. 112,761, filed November 25, 1936. 
As is well known in the art, a fluid is pumped 

downwardly through the drill stem of a rotary 
drilling rig, passes through holes in the bit, 
washes over the cutting faces of the bit, and rises 
to the surface through the annular space Sur 
rounding the drill stem, this annular space ap 
proximating the amount by which the diameter 
of the bit exceeds the diameter of the drill 
stem. The principal functions of the drilling 
fluid in this use are to Seal the Walls of the open 
hole, to lubricate the bit, to carry the cuttings 
from the bit to a point outside the hole, to pre 
went the settling of cuttings and the conse 
quent seizure of the bit, and to supply a static 
head sufficient to Overcome preSSures encountered 
during boring which would blow the fluid from 
the bore. 

In the present art there are a number of dif 
ficulties in accomplishing all these functions. 
Many of these have been pointed out in our co 
pending application Serial No. 112,761. A dif 
ficulty which causes great expense due to wear of 
the equipment is that of being unable to separate 
fine abrasive material from the drilling fluid. 
This abrasive material ordinarily is in the form 
of fine Sand. This causes excessive Wear of the 
drill stem, the drill bit and of pumps. In average 
drilling the sand content may vary greatly. A 
sand content of 1/2 to 3% by weight of mud is 
the maximum desirable amount. It is seldom 
that a concentration as low as this can be ob 
tained. 

Having the foregoing in mind, an object of this 
invention is to provide a novel method of cleaning 
the drilling fluid of abrasive material. 
One form of treatment of oil well drilling fluid 

in accordance with the practice of Our invention 
is shown in the accompanying drawing. A is the 
suction pit; B, the mud pump; C, the flexible 
hose connecting pump B with the drill stem; D 
is the drill stem; E is the drill bit; F is the bore 
made; G is the surface casing; H is a vibrating 
screen; J, a settling pit; K is a filter; I is a cen 
trifuge; M is a refuse pit; N is a SWivel connect 
ing C with D; and P is the rotary table of drill 
ing rig O. A description of the operation of the 
illustrated apparatus follows: Drilling mud is 
picked up from suction pit. A by pump B and is 
forced through the line and flexible hose C 

is through swivel N and downwardly through drill 

(C. 210-62) 
stem. D. The mud passes through holes in the 
bit E and proceeds upwardly through the hole 
F, surface casing G, and proceeds from the out 
let of G to the vibrating screen H. The screen 
H removes considerable amounts of shale and 
larger particles. The mud proceeds from H to 
settling pit J. In this pit there is further drop 
ping or separation of cuttings by gravity. From 
J the mud may be pumped through the centrifuge 
L., which contains the customary pumping means. 
During this period the valve between L. and K is 
closed and the valve between L and A is opened. 
The centrifuge separates the abrasive material 
from the mud and ejects the cleaned mud through 
the line from L to A; and ejects the Waste abrasive 
material through the line to refuse pit M simul 
taneously. This type of operation is more suc 
cessful with a brine drilling fluid, due to the fact 
that there is no gelling action by the natural 
mud drilled in a brine solution. Thus, the for 
eign matter separates quickly and much more 
easily than is possible with a fresh water mud. 
With this type of operation the refuse may be 
pumped from the refuse pit M to the filter K in 
which further separation of mud and abrasive is 
effected, the mud fluid being ejected from K into 
the suction pit A. This reclaims all of the clear 
weighted drilling fluid where a soluble Weighting 
material has been used. The mud is almost Com 
pletely cleaned of abrasive material and refuse. 
If it is desired to completely clean all the mud 
of undesirable material, the valve between L and 
A may be closed and the valve between L and K 
may be opened. With this setting the lighter 
cleaned mud passes from the centrifuge through 
the filter K and thence to Suction pit A. This 
completely cleans the mud. 
A modification of the practice of this inven 

tion is as follows: The mud is pumped from Set 
tling pit J to filter K, which contains pumping 
means. The valve between K and L is closed, 
and the valve between I and A is closed, and the 
valve between line J-K and refuse pit M is 
closed. The valve between J and K is opened. 
The mud is filtered by K and completely cleaned. 
It is then ejected to suction pit A. In J is located 
a jet by means of which refuse is removed from 
J and taken to refuse pit M. It will be apparent 
that all material in M can be cleaned by filtering 
through filter K. 
To those familiar with the art it is not ordi 

narily thought feasible to filter the drilling fluid 
Whether it be fresh Water or brine in character. 
This is because of the fact that even where no 
weight is used, the fluid as observed contains a 

() 

s 

20 

25 

30 

35 

40 

50 

s 



5 

10 

20 

3) 

40 

2 
large amount of solid matter. The only way in 
which the mud is cleaned is by dilution and by 
the action of the settling pit, and often by the 
vibrating screen. However, if a mud is contin 
ually cleaned as drilling progresses the total 
amount of solid material that must be removed 
is comparatively small. For example, a ten 
inch hole being drilled at a rate of 100 feet per 
day gives only 275 pounds of solid material per 
hour. A filter for removing this amount of ma 
terial at this rate is a requirement easily met. 
The filter used may be of the Sweetland type or 
may be a rotary type. With a rotary type filter, 
a screen having openings smaller than the par 
ticle size of the sand which is to be removed may 
be used as the filter, in combination with a 
cleaning knife which removes the cake at each 
revolution of the screen. 
Several ways of operating this invention have 

been disclosed, but these disclosures are not in 
tended as limitations on the use of any combina 
tion of equipment specifically described. For ex 
ample, there may be a varying number of pits, 
there may or may not be a vibrating Screen, a 
filter may be used alone with fresh water or brine 
mud, the centrifuge may be used alone, or the 
centrifuge and filter may be used in combination 
with each other. 
The advantages in the use of this method of 

cleaning mud are that maintenance of drilling 
and pumping equipment is greatly decreased, and 
that where soluble weighting materials are used 
the weighted solution may be recovered 
completely. 
Having thus described the invention, what we 

claim as new and desire to secure by Letters 
Patent of the United States is: 

1. In combination with a rotary drilling appa 
ratus for oil and gas wells, an exit conduit from 
the drill hole to a screen for removing large Solid 
particles, a settling pit, a conduit between Said 
screen and said settling pit, a centrifuge for re 
moving smaller solid particles not removable by 
the screen, a conduit between said settling pit and 
said centrifuge, a filter adapted to remove Sub 
stantially all of the liquid from the solid mate 
rials, a conduit between said filter and the settling 
pit, a conduit between said filter and the centri 
fuge, a suction pit, a conduit between Said Suction 
pit and said filter, another conduit between said 
suction pit and said centrifuge, and a conduit 
including pumping means between said Suction 

2,156,838 
pit and the drilling apparatus for recycling the 
cleaned drilling fluid. 

2. In the art of drilling oil and gas Wells, the 
method of treating a mud-laden drilling fluid 
containing a weighting agent as it comes from 
a drilling hole which comprises the steps of 
passing the same through a screen to remove 
shale and large particles, sending the Screen 
passed fluid to a settling tank, Settling the fluid 
therein to permit cuttings to separate by gravity, 
removing the separated cuttings to a refuse pit, 
sending the remaining fluid from the settling 
tank to a centrifuge, centrifuging the drilling 
fluid therein to separate Sand-like abrasive mate 
rial, removing said separated abrasive material 
from the centrifuge to the refuse pit, passing the 
cleaned mud from the centrifuge to a suction pit, 
sending the mixed cuttings and abrasive material 
from the refuse pit to a filter and filtering the 
same, and passing the filtrate from said filter to 
the suction pit to join the cleaned mud from the 
centrifuge, and reusing the cleaned fluid mixture 
in the drilling System. 

3. In the art of drilling oil and gas wells, the 
method of treating a mud-laden drilling fluid 
containing a weighting agent to remove undesir 
able Solids and abrasive materials accumulated 
in a drilling hole and to recondition the same 
which connprises the steps of centrifuging the 
fluid, passing the cleaned centrifuged mud to a 
receptacle, filtering the separated abrasive mate 
rial from the centrifuge by a filter and combining 
the filtrate from the filter with the cleaned mud 
in the receptacle, and recirculating the mixture to 
the drilling hole. 

4. In the art of drilling oil and gas wells, the 
method of treating and reconditioning a mud 
laden drilling fluid containing a Weighting agent 
as it comes from a drilling hole which comprises 
the steps of separating undesirable large solids 
and cuttings, centrifuging the remaining mud 
laden drilling fluid, filtering the cleared mud 
coming from the centrifuge, mixing the aforesaid 
large particles and cuttings with the separated 
abrasive material from the centrifuge, filtering 
the cuttings and abrasive mixture and combining 
the filtrate therefron with the filtered mud 
originally cleaned by the centrifuge, and recircu 
lating the mixture for reuse. 

ROY CROSS, 
MATHEW FORBESCROSS. 
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