Dec. 10, 1957 R. G. PETER ETAL 2,815,936
DRILL BITS :
Filed Dec. 24, 1951

i

V|
PN e
-~
a7/
R AN RN

Nz
D :} /;{//é’//(/@ ) |

] /A

4

Robert 6. Peter

Fimer . Volmert
‘ INVENTORS

7 ineeny Frain,
<

ATTORNEYS



United States Patent

)

Paiented Dec. 10, 1957

~
1CC

1

2,815,936
DRILL BITS:

Robert G. Peter and Elner J. Volmert, Houston, Tex:,
assignors to Reed Roller Bit Comipany, Houston; Tex.,
a’corporation of Texas

Application December 241951, Serial No. 263,054
5 Claims. (Cl. 255—313)

This invention relates:to new-and useful improvements
in drill bits.

The' invention relates particularly t6 a- sliush' nozzle
arrangement for drill bits whereby the drilling: fluid: is
directed in a manuer t0: increase the drilling: efficiency
of the bit.

In recent drilling practices-it’ has been found that' the
use’ of high velocity mud streams for washing and-eroding
the bottom' of the hole’ provides a' particular advantage
in the drilling operation' since the- high velocity jet: im-
pinging upon the bottom' of the hole assists in- removing
the formation. Therefore, the' trend has been toward
the use' of higher mud pressures-in order to- obtain the
high velocity jet” streams which: discharge onto the. bot-
tom' of the hole.
have increased drilling’ efficiency it is: obvious that such
high velocity streams cannot be directed to impinge upon
the drilling cutters: becatse stch impingement would
result in excessive wear of the cutters and-the cutter teeth.
By directing the high velocity streams onto the botton
of the hole and away from the cutters, cleaning of the
cufter teeth Has been sacrificed: with' a- resultant loss in
the cutter efficiency.. Thus, although: overall drilling ef-
ficiency has been gained: by the use of the high' velocity
mud streams; some loss in reduced cutter efficiency has
been sustained.

It is one object of the present invention to retain all
of the advantages of the use of high velocity mud streams
impinging upon tlie bottom: of the hole dnd at the same
time to provide a lower velgcity stream for impingement
against the cufters to-maintain said cutters and their teeth
cléan to permit thém te function at full efficiency.

An importan objéct is to provide a dual nozzle arrange-
ment wherein from a single fluid source a high volume
high velocity strednmi may be directed upon the bottom
of the hole and: a relatively low- volume and low velocity
stream may be simultaneously discharged upon the cut-
ters and cutter teeth, whereby maximum drilling efficiency
is' obtained.

Anotlier object is to provide a dual nozzle arrangement
for drill bits wherein the circulating fluid or mud is con-
ducted to & mozzle having means for dissipating the
energy of the circulating fluid whereby a low velocity
stream of lesser volume may be directed onto the cutter
teéth to assure cleaming thereof without excessive cut-
tinig out or wear because of the abrasivé action of the
stream.

Other objects will hereinafter appear.

Figure 1 is a transverse vertical sectiomal view of a
drill bit constructed in accordance with the invention,

Figure 2 is a bottom view of the bit,

Figure 3 is an enlarged sectional view schematically
showing the dual nozzle arrangement,

Figure 4 is a schematic view similar to Figure 3 show-
ing a slightly modified form of the invention, and

Figure 5 is a sectional view of still another modifica-
tion of the low velocity nozzle,

In the drawings the numeral 10 designates the body of

Althotgh these high' velocity streams -
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a drill bit having: the- usual externally threaded pin 11:at
its .upper. end: The: pin is provided with a bore which
forms a chamber 12 within the upper portion of the bit,
which chamber. is in-communication with the drill pipe
(not shown) to which the. bit- is: attached. The body of
the bit is formed with the usual depending iegs 13. and
cutters 14 are: mounted: on- supporting spindles 5. which
extend inwardly from the:legs:13. The particular con-
struction ‘of. the bit, the cutters and. the mounting of. said
cutters is subject to variation. »

It is desirable. that. high:velocity fluid streams. or. jets-
be-directed downwardly. onto-the: bottomof the hole dur--
ing the drilling operation. to wash. away and erode. the
formation; and it is. also. desirable that low. velocity.
streams be directed onto-the cutters 14 to' maintain the
cutting teeth in a clean- condition. It might be noted.
that- the high: velocity streams- are preferably. of a high.
volume while the low velocity sireams. need only. be of
a lesser volume.

For directing a. high- volume high velocity stream or
jet-of drilling fluid or mud onto-the bottom of the hole
a tubular nozzle 16-is. mounted in the bit body and has
its-upper end.in.communication with the chamber 12 in
the upper portion. of the bit, whereby drilling- fluid may.
be directed downwardly through the nozzle. The lower
end.of the nozzle is located to discharge the stream flow-
ing therethrough onto the bottom of the hole at a point.
between the cuiters 14. As illustrated in Figure 2, two.
of the nozzles 16 are provided but obvicusly the num-
ber employed may vary. Each nozzle has its. bore grad-
ually tapered.as indicated at 17 in Figure 3 with the dis-
charge end 18 of said bore being of a diameter in ac-
cordance with. the particular velocity which is desired.
It is.evident that control of the volume. of fiuid as weil
as. the velocity which. is discharged through each nozzie
16 is- obtained through the diameter of the bore of the-
nozzle, together with the diameter of the discharge end
18 thercof. As noted, each nozzle discharges its. fluid.
stream upon the bottom of the hole at a point between
the cutters. so that the high volume high. velocity streams
do not impinge upon the cutters ¥4 or the cutter teeth.

For directing a stream of fluid of lesser volume and.
lesser velocity upon the cutters for the purposs of clean-
ing said cutters, an additional nozzle 1% is provided for
each cutter. Each nozzle 19 comprises a conduit or tube
26 having a:bore 21 of predetermined diameter. The out-
let end of each tube is counterbored at 22 toc provide a
discharge opening of predetermined size. Within the
upper end of the tube 28 is mounted an orifice plate or
collar 23 having an opening 24 of predetermined size
therein. The plate or collar may be counstrucied of hard
metal to prevent excessive cutting out or wear thersof.

As the pressure fluid or mud which is circulated down-
wardly through the drill pipe and chamber 12 enters the
restricted opening 24 in the element 23 a pressure drop
occurs across said opening. This resulis in a dissipation
of energy so that the velocity of the fluid fowing through
the bore 21 of the nozzle tube 298 is reduced. The dis-
charge end 22 of the nozzle tube then controls the
velocity of the stream which is discharged therefrom.
Each nozzle 19 is mounted within the bit body to direct-
the stream discharged therefrom onto the cutter teeth of
the cutter therebelow, and it is evident that the stream
so discharged is of lesser volume and lesser velocity than

. the streams discharged from the nozzles 16. It is also

evident that by controlling the size of the tube, the diame-
ter of the control orifice 24 and the diameter of the dis-
charge end 22, a stream of any desired velocity and
volume may be obtained.

The nozzles 16 and 19 may be mounted in the bit in
any suitable manner and as illustrated extend through
openings in the bit body being welded in final positicn
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therein. Ordinarily, the nozzles 16 and 19 are not mount-
ed in the same plane and therefore Figure 3 is a schematic
view which does not intend to show the nozzles 16 and
19 in their exact or true relationship; the schematic view
is provided for purposes of illustration only to show the
construction of each of said nozzles.

From the foregoing it will be seen that a nozzle ar-
rangement is provided whereby a stream or streams of
high volume high velocity may be directed upon the bot-
tom of the hole while a stream or streams of lesser volume
and lesser velocity may be directed upon the cutters,
with all nozzles having a common source of fluid supply.
In this manner the high velocity jets or streams imping-
ing upon the bottom of the hole assists the cutters in
the drilling operation, while the lesser volume Jow velocity
streams maintain the cutters in clean condition without
cutting out the teeth or causing excessive wear thereof.

A modification of the invention is schematically illus-
trated in Figure 4 wherein nozzles 19q, functioning in
a manner similar to nozzles 19, are constructed of a tube
20q having its upper end 25 closed. Restricted open-
ings or orifices 26 extend radially through the tube 20a
and are in communication with the chamber 12 of the
bit body. The orifices 26 function in the same manner
as the orifice 24 of the first form in that a pressure drop
is created thereacross which results in a reduction of the
velocity of the flowing fluid. The same principle of
operation which is a dissipation of the energy is utilized
in the form shown in Figure 4. By controlling the size
of the orifices 26, the velocity of the discharging stream
is controlled.

In Figure 5 still another modification is illustrated.
In this form a nozzle assembly 195 which may be sub-
stituted for the nozzles 19 and 19z of the forms hereto-
fore described, comprises a tube 27 having a tapered
restricted bore 28 extending from the chamber 12 of the
bit body to the area above the cutters 14. A tapered
collar 29 surrounds the discharge end 28a of the tube
27, this collar being attached through supporting arms
30 to the bit body. As indicated by the arrows, the fluid
stream discharging from the tube 27 will create a suc-
tion effect at the upper end of the tapered collar 29 and
will function to draw additional fluid into the upper end of
the collar. This additional volume of fluid admixing
with the stream ejecting from the tube 27 will act to dis-
sipate the energy of the stream and will result in a low
velocity stream discharging from the lower end 294 of
the collar.

In all forms of the invention the high velocity high
volume streams are discharged onto the bottom of the
hole through the nozzle 16 and the particular volume
and veélocity of said streams is controlled by the construc-
tion of said nozzles; the streams of lesser volume and low
velocity are discharged through the nozzles, which may
be constructed in the manner of the nozzles 19, 19z or
195 as shown in Figures 3, 4 and 5, respectively, and
such low velocity streams function to maintain the cutters
in a clean condition to assure maximum cutting efficiency.

The foregoing disclosure and description of the inven-
tion is illustrative and explanatory thereof and various
changes in the size, shape and materials, as well as in
the details of the illustrated construction may be made,
within the scope of the appended claims, without depart-
ing from the spirit of the invention.
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Having described the invention, we claim:

1. The combination with a drilling bit including a bit
body having a cutter thereon of a nozzle assembly in-
cluding, a tubular nozzle conduit having a tapered bore
for discharging a high velocity stream onto the bottom
of the well bore, a second tubular element having a sub-
stantially constant diameter bore for discharging a low
velocity stream upon the cutter, and means at the inlet
end of the latter conduit for restricting the fluid enter-
ing said latter conduit.

2. The combination with a roller type rock bit of a
nozzle assembly including, a plurality of high velocity
nozzles for discharging a high velocity fluid stream onto
the bottom of the well bore, each including a tubular con-
duit having a tapered bore, a plurality of Jow velocity
nozzles for discharging a low velocity fluid stream onto
the roller bit each low velocity nozzle comprising a tube
having a bore of substantially constant diametsr and
means at the inlet end of said tube for restricting the
flow of fluid into the tube to create a pressure drop across
said restriction.

3. The combination with a roller type rock bit of a
nozzle assembly including, a plurality of high velocity
nozzles for discharging a high velocity fluid stream oato
the bottom of the well bore, each including a tubular
conduit having a tapered bore, a plurality of low velocity
nozzles for discharging a low velocity fluid stream onto
the roller bit each low velocity nozzle comprising a tube
having a tapered bore and an annular collar surrounding
the discharge end of said tube and having its bore
tapered and spaced from the exterior surface of the tube.

4. A drill bit including a bit body having a cutter
thereon, a nozzle in the bit body for discharging a fiuid
stream to one side of said cutter, and a second nozzle
in said body for discharging a fluid stream upon the said
cutter, said second nozzle comprising a tube having a cap
on the inlet end thereof and having an orifice extending
radially through the wall of said tube near the inlet end
thereof, to reduce the velocity of the fluid stream dis-
charging from the said second nozzle.

5. A drill bit including, a bit body having a cutter

_ thereon, a nozzle in the bit body for discharging 2 fluid

stream to one side of said cutter, and a second nozzle
in said body for discharging a fluid stream upon the said
cutter, the second nozzle comprising a tube having a
closure on the inlet end thereof, the inlet end of said
second nozzle having a plurality of orifices therethrough,
the said orifices being arranged so that fluid passing in-
wardly through one of said orifices will impinge the fluid
passing inwardly through the other of said orifices.
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