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1

This invention relates to new and useful im-
provements in slush nozzles for drill bits and re-
lates particularly to means for mounting said
nozzles.

In the drilling of wells, a mud laden fluid gen-
erally known as slush or drilling mud is pumped
downwardly through the drill stem and is directed
outwardly through slush openings in the drill bit
at the lower end of the drill stem, returning to
the surface of the earth through the annular
space between the drill stem and well bore. The
slush or drilling fiuid is circulated at relatively
high pressures and velocities and is extremely
abrasive, with the result that the bore of the
slush openings in the bit body are subjected to
wear. In order to prevent abrasion and cutting
out of the walls of the slush openings, it has be-
come the practice to mount abrasion-resistant
nozzles in said openings. Because of the ex-
cessive abrasive action of the circulating fluid, it
is preferable that the slush nozzle or tube be con-
structed of a material which is particularly re-
sistant to such abrasion so that extended use with
minimum deformation of the nozzle bore may be
obtained; however, because the nozzle will even-
tually become worn and require replacement, it is
“also desirable that the nozzle be mounted for easy
replacement within the slush opening of the bit.

Probably the best known material having maxi-
mum abrasion-resistant qualities is tungsten-
carbide, and this material has been found satis-
factory for the construction of slush nozzles.
But tungsten-carbide, because of iis extreme
hardness, cannot be accurately shaped or worked
after forming, either by grinding or cutting and
therefore, a slush nozzle constructed of tungsten-
carbide does not lend itself to removable mounting
within a drill bit body.

It is, therefore, one object of the present in-
vention to provide an improved slush nozzle which
has the wall of its bore, through which the drill-
ing fluid is circulated, constructed of an abrasion-
resistant material and which may be removably
mounted with a drill bit body whereby replace-
ment of the nozzle is facilitated.

An important object of the invention is to pro-
vide an improved slush nozzle wherein the slush
tube proper is constructed of an abrasion-resist-
ant material and is bonded to ah outer bushing
by welding or brazing, with the latter being
formed with screw-threads whereby the unit may
be readily mounted in and removed from a
threaded opening in the drill bit body; the use
of threads for making the connection permitting
mounting and removal of the nozzle unit in the
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field and without the use of any special tools or
equipment.

Another object is to provide an improved slush
nozzle unit comprising a tubular abrasion-resist-
ant tube which is welded within the bore of a
mounting bushing, with the latter having external
threads which are preferably formed on a taper
similar to standard pipe threads, whereby a leak~
proof connection between the bushing and bit
body is assured and the use of special packing or
seals is not required.

Still another object of the invention is to pro-
vide an improved slush nozzle unit which is par-
ticularly adaptable for mounting in a blade-type
bit and which is constructed so that it may be
mounted in said bit either from the exterior or
the interior of said bit body.

The construction desighed to carry out the in-
vention will be hereinafter described together
with other features of the invention.

The invention will be more readily understood
from a reading of the following specification and
by reference to the accompanying drawings,
wherein an example of the invention ig shown,
and wherein:

Figure 1 is a transverse, sectional view of a
blade-type bit having a slush nozzle unit, con-
structed in accordance with the invention, mount-
ed therein.

Figure 2 is a view, partly in section and partly
in elevation of the slush nozzle,

Figure 3 is a plan view thereof,

Figure 4 is g view, similar to Figure 1, and illus-
trating g slightly modified form of the invention,

Pigure 5 is a view, partly in section and partly
in elevation of the form of nozzle shown in Fig-
ure 4, and

Figure 6 is a plan view of the nozzle shown in
Figure 5. '

In the drawings, the numeral 18 designates the
body of a drill bit having radially disposed cutting
blades i1 at its lower end. The upper end of the
bore {1 of the bhit body is formed with the usual
screw threads, whereby the bit may be coupled
to the lower end of a drill stem (not shown) in
the usual manner. An inclined fluid circulating
or slush opening 12 is formed in the lower portion
of -the bit body 16 and is disposed adjacent each
bit blade I, whereby drilling fluid circulated
downwardly through the opening is directed into
contact with the surface of the blade to wash the
same during the drilling operation. The wall of
each opening 12 is formed with screw threads 3.

The improved slush nozzle unit A is adapted
to be mounted within each slush opening 12 and
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includes an outer bushing 14 provided with ex-
ternal threads 15. ‘The bushing has an axial
bore .i6 extending entirely therethrough and one
end of said bushing has its external surface
formed with suitable wrench flats 17. A slush
tube or nozzle i8 which is constructed of tung-
sten-carbide or other suitable abrasion-resistant
material is insertable within the bushing 14 and
extends substantially throughout the length
thereof. It is preferable that one end of the
tube 18 project a slight distance beyond the end
of the bushing whereby an annular bead of weld-
ing material {% may secure the tube to the bush-~
ing. It is pointed out that since the tube 1§ is
constructed of tungsten-carbide or other abra-
sion-resistant material, the material of said tube
does not lend itself to shaping after it is once
formed and it would be substantially impossible
to provide threads on the external surface of the
tube 8. Thus, the tube actually forms an
abrasion-resistant liner or sleeve within the bore
of the bushing and obviously, when the bushing
is in place within the slush opening (2, the cir~
culating fluid or slush flows downwardly through
the slush tube. Since the tube is constructed
of a hard, long wearing material, cutting out and
excessive wear of the nozzle is minimized.

It is preferable that the threads {9 on the
bushing and the internal threads 13 within each
slush opening {2 be formed on a taper, similar
to the usual pipe threads, so that when the
bushing is mounted within the opening, a fluid-
tight seal is produced. It is also preferable that
the wrench flats {7 be provided at the upper
end of the unit so that the slush nozzle unit
may be mounted within the opening from the
interior of the bit body. This may be accom-
plished by engaging any suitable socket wrench
with the wrench flats, said wrench operating
through the bore i1 from the upper end of the
bit body. When replacement of the unit A is
necessary, this may be readily accomplished in
the field since no special tools or equipment are
required. The arrangement makes it possible to
employ the abrasion-resistant material for lin-
ing the slush opening 12 and yet make the nozzle
readily replaceable when desired. As has been
noted, the tungsten-carbide or abrasion-resistant
tube (8 extends substantially throughout the
length of the bore 16 of the bushing, and as
{llustrated, one end of said tube terminates short
of the lower end of the bushing to accommodate
an annular weld 20. It is preferable that the
welds 20 be within the lower portion of the bore
of the bushing rather than at the extremity of
the bushing because of the threads 15 which are
formed on the exterior of the bushing and which
might be subject to damage by a welding
operation.

Tt is not necessary that the nozzle unit be
mounted in position from within the body {9 of
the drill bit and in Figures 4-6, a slightly modi-
fied form  of the invention is shown. In this
form, a nozzle unit B which includes an outer
bushing (4e and an inner slush tube 18a is
adapted to be mounted within a slush opening
{20 within the bit body 10 by introducing the
unit from the exterior of said body. The bush-

ing f4a has external screw threads i5¢ arranged-

to engage internal threads i3a within the open-
ing and the end of the bushing is formed with
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transverse slots 21 in its lower peripheral por-
tion, whereby a screw driver or wrench having
a transverse rib may be engaged therewith to
tighten the unit B within the opening. As illus-
trated, the lower end of the inner slush tube 18a
terminates short of the lower end of the bushing
and is welded to the bore thereof by the welding
material 20a. The opposite or upper end of the
tube {8a is shown as projecting some distance
beyond the upper end of the bushing, being
welded to said upper end of the bushing at 18a.
It is apparent that this form functions in the
same manner as the first form of the invention
and provides a nozzle unit which is readily re-
movable from the kit body. While being readily
replaceable because of the screw threaded mount-
ing, the unit still provides an inner lining or tube
i%a which may be constructed of tungsten-car-
bide or other hard abrasion-resistant material.
In both forms of the invention, the threaded
bushing which may be easily mounted or re-
moved from the bit body has the inner lining
or sleeve formed by the abrasion-resistant tubes
{$ and i8a. In the first form, the unit A is
inserted through the bore i into the bit body
and is threaded into the opening, while in the
second form, shown in Figures 4-6, the unit is
introduced into the opening {2 from the exterior
of the pin. Although the tubes 18 and 18a have
been described as welded to the bushings, it is
apparent that brazing or some other suitable
bonding means may be employed for securing
these parts together.

The foregoing description of the invention is
explanatory thereof and various changes in the
size, shape and materials, as well as in the de-
tails of the illustrated construction may be made,
within the scope of the appended claim, without
departing from the spirit of the invention.

Having described the invention, I claim:

A slush nozzle unit for drill bits, including, a
tubular bushing having screw threads on its ex-
ternal surface, said threads being formed on a
taper, an abrasion-resistant slush tube extend-
ing within said bushing but having the lower
end of the tube above the lower end of the bush-~
ing, a weld between the tube and the bushing at
their lower ends with such weld being disposed
inwardly of the bushing threads to avoid damage
to said threads during welding, and said slush
tube being constructed of a hardened metallic
material which does not lend itself to machining
operations.

JOHN C. STOKES.
References Cited in the file of this patent
UNITED STATES PATENTS

Number Name Date
1,639,065 Thagard - c_cccec. Aug. 16, 1927
1,754,671 Dahl e Apr. 15, 1930
2,017,834 Hummel ... _._ .. Oct. 15, 1935
2,055,144 Christian _...._.__.. Sept. 22, 1936
2,108,955 Zublin .o Feb. 22, 1938
2,118,542 Zublin - ovecmcea May 24, 1938
2,119,349 Pearce _o_ciauaooo May 31, 1938

. 2,141,841 Howard et-al. ... _ Dee. 27, 1538

. 2,221,242 MecClelland ..o~ Nov. 12, 1940
2,290,595 Kinnear o oo - July 21, 1942
2,408,892 Stokes oo eeiieen Oct. 8, 1946

70



