
April 7, 1953 J. I. SLOAN 2,634,101 
APPARATUS FOR ACCELERATING THE REMOWAL 
OF CUTTINGS FROM THE BOTTOM OF WELLS 

Filed July 8, 1949 

s s 

S 
2 

l 2 A. 
0. 
A y 

y 
3. S ( & 

s S S 
S R 

s 2 
2Ss 

Ss 

A. Nis & Neil 3. Sy 3 N eas N 
2 3N2 sy 
KS a SS W 

Snipentor 

As/s/. c/o 2 A. SZoara. 
7%/. 2%-a-?era-eagles 

  

  

  

  

  

  

  

  

  

  

  

  

  



Patented Apr. 7, 1953 2,634,101 

UNITED STATES PATENT of FICE 
2,634,101 

APPARATUS FOR ACCELERATING THE RE 
MOVAL OF CUTTINGS FROM THE BOTTOM 
OF WELLS 

John I. Sloan, Tulsa, Okla.; Pearl Sloan, execu 
trix of said John I. Sloan, deceased, assignor 
to Pearl Sloan 

Application July 8, 1949, Serial No. 103,606 

1. 
In the drilling of oil wells, particularly by 

rotary rigs, a continuous stream of mud is 
pumped down through the string of drill pipe, 
out through passages in the drill bit, and thence 
upwardly and out through the mouth of the well. 
This use of drilling mud is essential and is 

the common practice. The drilling mud per 
forms various well known functions such as 
counteracting pressures exerted by gas or oil, 
carrying off cuttings, sealing off porous strata, 
etc. But the main function of the drilling mud 
with which the present invention is concerned, 
is carrying off the cuttings. 
mud stream is not sufficient to carry off the 
cuttings as they occur, and consequently the 
cuttings remain at the bottom of the well un 
til they are ground down to such very small par 
ticles that they can be carried off by the mud 
stream. 
This grinding action of the bit on the cuttings 
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obviously slows down the drilling operation, and 
further, it causes heavy wear on the bit, and thus 
much time is lost because of the more frequent 
necessity of the long and expensive operation of 
removing bits. - 

Also, as the wells get deeper and deeper, back 
pressure increases in the drill stem, and to pre 
vent overloading of the pump the volume of the 
mud fluid forced down into the well is de 
creased, although the volume of the mud fluid 
should be increased as the well becomes deeper. 
The result of this decrease in volume of the mud 
fluid is that the cuttings must be ground still 
finer before they are carried away from the bit, 
thereby further slowing the drilling and further 
increasing the wear on the bit. 
One of the objects of the present invention 

is to provide an apparatus by which the cuttings 
will be carried off much more rapidly, to there 
by increase the speed of the drilling operation 
and reduce the wear on the drilling bits. 
Another object of the invention is to provide 

a booster action adjacent the bottom of the well 
so that the cuttings churning adjacent the bot 
tom of the well will be caught in this booster ac 
tion and be carried upwardly clear of the drill 
ing bit. s 
A further and more specific object of the in 

wention is to provide upwardly directed jet nip 
ples, above the drilling bit, to direct upwardly 
moving streams of mud fluid, to thereby accel 
erate the upward flow of the drilling mud. 
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A further object of the invention is to pro 

vide means for preventing wear on the interiol 
of the drill stem at the points where the CourSe: 
of the mud stream is changed to cause the 
booster action. 

Various other objects and advantages of the 
invention will be apparent to those skilled in the 
art, from the following detailed description when 
taken in connection with the accompanying 
drawings, in which: .. 

Figure 1 is a vertical sectional view of the 
lower end portion of the drill stem and associat 
ed parts; the drill bit being shown in elevation; 

Figure 2 is a vertical sectional view of the 
lower end portion of the drill stem with parts 
removed; .. . . . . . . . . . . . 

Figure 3 is a detail perspective view of one of 
the booster jet nipples; and - - 

Figure 4 is a detail perspective view of the nip 
ple support. 

Referring to the drawings in more detail, 
numeral f indicates the lower portion of the 
bore of a well being drilled by a rotary rig. 
Numeral 2 refers to the lower Section of drill 
piping. As is well known, the drill string con 
sists of numerous hollow sections connected to 
gether, the drill string being rotated by the ro 
tary rig, and carrying at its lower end a drill 
bit. The drill bit is referred to herein by nu 
meral 3, and while the particular bit illustrated 
herein is of the cone type, yet it will be under 
stood that any desired type of drill bit may be 
employed. - 

As is also well known, drilling mud is forced 
down through the drill stem, out through paS 
sages in the bit, and then upwardly between 
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Still another object of the invention is to pro 
vide means by which the volume flow of the 
mud stream can be increased as the well be 
comes deeper. 

55 

the drill stem and the wall of the well, to the 
surface. This is such common practice that ill 
lustration is deemed unnecessary, except that 
the usual passages or channels, in the bit, for 
the discharge of the drilling mud are shown and 
are referred to by numeral 4. 

During the drilling operation, the action of 
the bit and the mud passing through the paS 
sages 4 and onto the cones of the bit, create a 
churning action of the mud and cuttings, but 
the volume and pressure of the drilling mud is 
not sufficient to carry off the cuttings until by 
repeated grinding action by the bit the cuttings 
are finely reduced in size and weight. As pre 
viously mentioned, this slows the drilling process 
and causes heavy wear on the bit. 
The present invention, increases the volume 

of the mud flow and provides a booster action, 
by which the cuttings are more quickly carried 
away from the bit, thereby speeding up the drill 
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ing operation, and decreasing the bit wear, as 
will now be described. And while only one form 
of the invention is shown and described, yet it 
will be understood that the highly desirable re 
sults can be obtained with various forms of the 
invention. 
By reference to Figure 2 it will be noted that 

the lower portion of the drill stem section which 
carries the bit has its interior diameter increased 
somewhat to provide an annular pocket having 
an annular shoulder 5 at its upper end. It will 
also be noted that this portion of the drill sten 
section, between the shoulder and the bit, is pro 
vided with upwardly inclined holes 6, and that 
an annular shoulder T is provided in the wall of 
each hole. - - 
Numeral 8 refers to booster jet nipples, a de 

tail perspective view of one of which is shown 
in Figure 3. Two of these nipples are shown in 
operative position in Figure 1, and they make 
a snug fit in the previously described holes 6 in 
the lower portion of the drill stem section which 
carries the bit. While the drawings show two of 
these holes and consequently two nipples, and 
show these holes as differently spaced above the 
bit, yet of course the number of holes and their 
positions, and consequently the number of 
booster jet nipples and their positions, may be 
Varied as desired. 
These nipples are shown as made of rubber or 

rubber-like flexible material, though of course 
the nipples may be made of other material, such 
as metal. A passage 9 extends through the nip 
ples, and the nipples when in position incline up 
wardly and their outer ends turn upwardly, so 
that the stream of drilling mud passing there 
through will be directed vertically upward. The 
nipples are of course removable and replaceable, 
and they are provided with passages of differ 
ent sizes, so that as the well gets deeper and 
deeper nipples with passages of larger diameter 
may be substituted, for a purpose which will ap 
pear hereinafter. - 

In the specific embodiment illustrated, the nip 
ples have an annular shoulder to adjacent their 
inner ends. and at their inner ends a fiange 
is provided. The nipples are inserted in posi 
tion in the holes 6 through the interior of the 
drill stem section and the annular shoulder 
on the nipple will abut against the annular 
shoulder in the holes 6, and the flange if of 
the nipples will abut against the interior face 
of the drill stem wall. The pressure of the drill 
ing mud against the nipples is, of course, out 
Wardly, and this pressure will hold the shoulder 
On the nipple tightly against the shoulder in the 
hole and likewise tightly hold the flange of the 
nipple tightlv against the interior face of the 
drill Stern Wall. 
Of course the invention is not limited to the 

Specific form of nipple shown or to the particu 
lar manner in which the nipples are mounted in 
the drill sten section. Obviously wide varia 
tion is possible and, for example, if metal nip 
ples are used they could be screwed or other 
wise suitably mounted in the drill stem. 
To support and shield the booster jet nipples 

8, there is preferably provided a protecting 
shield 2 which is shaped transversely to receive 
and support that portion of the nipple which is 
exterior of the drill stem section. This protect 
ing shield may be made of any suitable metal 
and preferably is welded to the drill stem. As 
additional support for the shield 2 two rods 3 
may be provided; these rods having their lower 
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4. 
ends Welded to the upper end of the shield, and 
the upper ends of the rods being welded to the 
drill stem section. It will be apparent from the 
drawings that the jet nipples and the shields are 
considerably spaced from the wall of the well, as 
determined by the diameter of the drill bit, so 
that there is little danger of them striking the 
Wall of the Well. 
As stated hereinbefore, when drilling mud is 

being pumped down the drill stem the pressure 
on the nipples is outwardly, but when the drill 
stem is being withdrawn the pressure of the 
drilling mud or other substances in the well bore, 
might tend to push the nipples back in the drill 
stem, and the same is true if the nipples should 
strike some obstacle. To prevent possible in 
ward movement of the nipples while the drill 
stem is being pulled out of the well bore, I may 
provide a removable lock pin f4, which passes 
through holes in the sides of the shield and is 
seated in a groove 5 in the bottom of the nip 
ple. Obviously other Suitable means could be 
provided, if desired, to prevent unintentional in 
Ward movement of the nipples. 

In order that a portion of the drilling mud 
flowing down the drill stem may be ejected 
through the nipples, it is necessary that part of 
the mud stream change its course, and this 
change of course adjacent the openings where 
the nipples are provided, might cause consider 
able wear on the drill stem. For this reason 
and to otherwise prevent wear of the drill stem, 
there is also preferably provided a cylindrical 
sleeve 6 which is preferably, though not neces 
sarily made of rubber or rubber-like flexible na 
terial. This sleeve makes a neat fit in the an 
nular pocket formed by the enlargement of the 
inner diameter of the lower portion of the drill 
stem section. And the upper end of the sleeve 
abuts against the annular shoulder 5 in the drill 
Stern Section, while the lower end of the sleeve 
abuts against the top of the stem of the drill 
bit when it is Screwed into position, so that the 
sleeve is firmly held in place. The sleeve is pro 
vided with the proper number of openings 7, 
properly positioned, according to the number and 
position of the booster jet nipples. The sleeve is 
usually mounted in position first, and then the 
jet nipples are placed in position through the 
interior of the drill stem section, either by hand 
or by an appropriate tool, and these openings 
permit the sleeve 6 to make a neat fit about the 
periphery of the flanges f on the nipples. 
The operation will no doubt be clearly under 

stood from what has been said hereinbefore. 
One of the functions of drilling mud is to carry 
away the cuttings. But heretofore the mud be 
ing pumped down the drill stem has been dis 
charged only through the drilling bit. There 
are usually three or four holes in a bit for dis 
charging the mud from the drill stem to the 
cones, and the size of these holes is necessarily 
limited; the largest being three quarters of an 
inch in diameter. Thus the volume foW of the 
imud stream is limited, and the cuttings must be 
ground very fine before this stream can carry 
them off. This grinding by the bit slows the 
drilling operation and subjects the bit to heavy 
Wea. 

And as the well is drilled deeper and deeper 
the pressure builds up in the drill stem, thereby 
overloading the pump, so that it is necessary to 
pump less mud down the well when it gets deep 
er, While in fact it is desirable that more mud 
should be pumped down as the well gets deeper. 
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In accordance with the apparatus of the preS 
ent invention, the mud being pumped down the 
well is discharged not only through the drilling 
bit but also through appropriate discharge Open 
ings above the drill bit. Thus it is apparent that 
the volume and velocity of flow of the mud stream 
is increased, and this increase of course accel 
erates the carrying away of the cuttings in the 
region of the drilling bit. In other words, the 
mud stream, increased in volume and velocity, 
will carry away cuttings of much larger size and 
weight, and thus speed up the drilling operation 
and decrease the wear on the bit. 

Further, the supplemental discharges above the 
bit, are directed upwardly by the nipples, and 
these upwardly discharged streams provide a 
booster action to pick up the cuttings which are 

O 
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swirling about near the bottom of the well and 
force them upwardly away from the bit. This 
booster action is, broadly speaking, in the nature 
of an injector action. Obviously the effect of 
these upwardly moving booster streams is to 
greatly accelerate the movement of the cuttings 
a Way from the drilling bit. 

Also, these booster jet nipples are provided 
with discharge passages of different sizes, for 
example, varying from one quarter inch diameter 
to one half inch diameter. Thus as the well 
gets deeper nipples with larger discharge pas 
sages will be substituted, thereby preventing the 
building up of pressure in the drill stem resulting 
in Overloading of the pumps. 

Having fully described the invention, what I 
claim is: 

1. Apparatus for the rotary drilling of oil wells, 
including the combination of a rotary drill stem, 
a drill bit carried by the drill stem, said drill bit 
having downwardly directed passages for dis 
charging drilling mud downwardly from the drill 
stem through the drill bit, said drill stem having 
upwardly directed passages for upwardly dis 
charging drilling mud from the drill stem above 
the drill bit, said upwardly directed passages in 
the drill stem arranged close enough to the bit 
to accelerate the removal of cuttings from the bit, 
and an annular sleeve fitted in said drill stem 
adjacent said upwardly directed passages. 

2. Apparatus for the rotary drilling of oil Wells, 
including the combination of a rotary drill stem, 
a drill bit carried by the drill stem, said drill bit 
having downwardly directed passages for dis 
charging drilling mud downwardly from the drill 
stem through the drill bit, said drill stem having 
a lateral opening therein, an upwardly directed 
nipple of rubber or rubber-like material mounted 
in the opening in the drill stem above the drill 
bit and having a passage therethrough for dis 
charging an upwardly directed booster stream of 
drilling mud from the drill stem, and a shield 
mounted on the drill stem to support the nipple 
exterior of the drill stem. 

3. Apparatus for the rotary drilling of oil wells, 
including the combination of a rotary drill stem, 
a drill bit carried by the drill stem, said drill bit 
having downwardly directed passages for dis 
charging drilling mud downwardly from the drill 
stem through the drill bit, said drill stem having 
a lateral opening therein, an upwardly directed 
nipple of rubber or rubber-like material mounted 
in the opening in the drill stem above the drill bit 
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6 
and having a passage therethrough for discharg 
ing an upwardly directed booster stream of drill 
ing mud from the drill stem, and a sleeve of rub 
ber or rubber-like material mounted in the drill 
stem adjacent the nipple, said sleeve having an 
opening in its wall to permit the sleeve to fit 
snugly about the nipple. 

4. Apparatus for the rotary drilling of oil Wells, 
including a section of a rotary drill stem adapted 
to carry a drill bit, said drill stem section having 
a lateral opening in the Wall thereof, an annular 
shoulder in said opening, a nipple mounted in said 
opening through the interior of the drill stem sec-, 
tion, an annular shoulder on the nipple abutting 
against the annular shoulder in said opening, and 
Said nipple having an upWardly directed passage 
therethrough for discharging an upwardly direct 
ed booster stream of drilling mud from the drill 
stem. 

5. Apparatus for the rotary drilling of oil Wells, 
including a section of a rotary drill stem adapted 
to carry a drill bit, said drill stem section have 
ing a lateral opening in the wall thereof, a nipple 
of rubber or rubber-like material mounted in said 
opening through the interior of the drill stem 
SEction, Said nipple having an upWardly directed 
3.SSage therethrough for discharging an up 
wardly directed booster stream of drilling mud 
from the drill stem, a flange on the inner end of 
Said nipple abutting against the interior face of 
the drill stem. Section, and a sleeve of rubber Or 
rubber-like material mounted in the drill stem 
Section, said sleeve having an opening in the Wall 
thereof to fit neatly about Said flange, 

6. Apparatus for the rotary drilling of oil wells, 
including a Section of a rotary drill stem adapted 
to carry a drill bit, said drill stem. Section having 
a lateral opening in the wall thereof, a nipple of 
rubber or rubber-like material mounted in said 
opening, said nipple having an upwardly directed 
passage therethrough for discharging an upward 
ly directed booster stream of drilling mud from 
the drill sten, a shield mounted on the exterior 
of the drill stem section for supporting and pro 
tecting Said nipple, and means cooperating with 
said shield and nipple for preventing accidental 
inWard movement of the nipple. 

JOHN , SOAN. 
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