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SEALED BEARING ROLLER CONE BIT HAVING ANTI-PLUGGING 

DEVICE

Abstract

A roller cone drill bit is disclosed which includes a bit body (20) having at least 

5 one leg (20A) depending from the bit body (20). The leg (20A) has a journal (23) formed 

on its at a lower end. The bit body includes an air channel (27) extending at least from an 

interior (28) of the bit body to the seal area of the journal (25). A roller cone (50) is 

sealingly, rotatably mounted on the journal. The cone has a plurality for cutting elements 

(51) disposed on it. The bit includes a backflow valve (23) disposed in the bit body, so 

io that an intake end of the air channel is disposed upstream of the back flow valve. In one 

embodiment, the backflow valve (23) is disposed in a connection end of the bit body, and 

the air channel includes a flow tube (22) extending from the air passage in the bit body to

the back flow valve (23) so that its intake end is upstream of the backflow valve.

• · · ·» « • · · ·
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SEALED BEARING ROLLER CONE BIT HAVING 
ANTI-PLUGGING DEVICE

BACKGROUND OF THE INVENTION

Field of the Invention

The invention relates generally to the field of roller cone drill bits used to 

drill boreholes through earth formations. More specifically, die invention relates

5 for devices for excluding dust and debris from the bearings on roller cone bits 

which can extend the life of such bits.

Description of theRelated Art
Roller cone bits are used in many applications to drill wellbores through 

earth formations. A typical roller cone bit includes one or more roller cones

10 rotatably mounted on a bearing journal. The journal forms part of or is coupled to 

a "leg". The leg forms part of a bit body. The bit body includes a connection at 

one end, typically threaded, which connects the bit to a rotary power source, such 

as a downhole motor or a rotary drilling rig. The bit drills by the crushing and 

gouging action of cutting elements disposed about the surface of the roller cones

15 as the bit is rotated about its axis by the rotary power source.

One application for roller cone drill bits is in the mining industry and the

construction industry, where such bits are used to drill "shot holes" in rock for 

explosives to be inserted therein. Typical drilling rigs used to drill such shot holes 

include a compressed air source, which pumps air through the threaded co:mection

20 into the bit. The air is used in some types of roller cone bits to clean and cool the 
bearings on which the roller cones revolve, and in all types of roller cone bits to 

cool the cutting elements and the cut rock face, and to lift rock cuttings out of the 
borehole as it is being drilled. The air which lifts the cuttings is generally 
discharged through one or more nozzles disposed in the bit body near the roller

25 cones.
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Some roller cone bits used in mining and construction shot hole

applications include roller cone hearings which are not sealed. Part of the air

pumped through the connection to clean the cuttings in these bits is diverted into

the bearings through a passage drilled in each leg and bearing journal, bust and

5 debris which accumulates on the bearing journal during drilling is at least partially 

cleaned by the air flow. These bits typically do not have a very long bearing life, 

primarily due to the dust and debris which unavoidably enters and remains in the 

bearing- Some of the dust and debris which lodges in the bearings enters the 

bearings during "pipe trips". During a pipe trip, the drilling assembly is removed

10 from the existing wellbore by uncoupling segments of drill pipe to which the bit is 

attached. During this time, the compressed air is turned off. Cuttings which have 

not been lifted out of the wellbore may migrate into the bit bearings.

An improvement to the air-cleaned bearing bit which is intended to deal 

with the problem of cuttings entering the bearings is described in U. S. patent no.

15 3,685,601 issued to Hollingshead. The bit described in this patent includes a

backflow valve (BFV) disposed in a nozzle retaining socket. The BFV prevents 

dust and debris from entering the interior of the bit through the nozzles, 

particularly during pipe trips. Some of this dust and debris is believed to enter the 

bearings through the air channels in the legs of the bit. Using a BF''/ in air-

20 cleaned, open bearing bits did not substantially improve the life of these bits, 

however.

Other air cleaned bits include seals between the roller cone and bearing 
journal. These bits show improved life as compared to unsealed bits. One such 

bit is described, for example, in published British patent no. GB 2019921 filed by

25 Schumacher. The bit disclosed in this patent includes small air passages for 

keeping the bearing seals clean. Notably, the air passages in sealed bearing, air 

cleaned bits typically terminate in the seal area of the journal and not in the
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bearing area of the journal. Sealed bearing bits have an internal lubrication system

for the bearings which is separated from the air used to clean and cool the bit,

A limitation to air-cleaned, sealed bearing bits known in the art is that the

air passages are typically much smaller than those used in unsealed, air-cleaned

5 bearing bits. The small passages are particularly susceptible to plugging v/ith dust 

and debris. U. S. patent no. 4,981,182 issued to Dysart show a sealed beating, air- 

cleaned bit which includes a porous gas restrictor at the opening of the cone mouth 

used to prevent dust and debris from entering the seal area during times when no 

air is supplied to the bit. This bit includes an air screen disposed at the top of the

10 small air passages used to conduct air to the bearings. The air passages arc subject 
to plugging when the air is turned off (such as during pipe trips) and dust and 

debris enter the interior of the bit.

U. S. patent no. 4,184,554 issued to Leverfelt describes an air be.tring bit 

including a provision for excluding debris from the air channels in the bit which 

is supply air to the bearings. Much of the debris exclusion system in the bit 
described in this patent is directed to separating water from the air stream, rather 

than excluding debris from the bearings. Further, the bearings on the bit shown in 
the Leverfelt '554 patent are unsealed, and are subject to early failure due to dust
and debris entering the bearings from the open cone mouth.

!0 Another type of sealed-bearing, air-cleaned bit is sold under the trade name

CHARGER by Smith International, Inc., Houston, TX, also the assignee of the 

present invention. A cross-section of one of these prior art bits is shown in Figure

1. A bit body 10 is formed from one or more "legs" 15A, each of which includes a
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bearing journal 15 formed thereon. Each journal includes a roller cone (not

shown) having a plurality of cutting elements thereon, rotatably mounted to the

journal 15. The bit body 10 includes a threaded coupling 11 at one end for

connection to drill pipe (not shown) in a conventional manner. The drill pipe (not

5 shown) conducts compressed air to the bit. Each leg 15A includes an air channel 

17 drilled from the seal area of the journal 15 to the interior 18 of the bit body 10. 

Some of the compressed air which enters the bit from the threaded connection 11 

is diverted through the air channels 17 to keep the seal area free of dust and 

debris. The bit shown in Figure 1 includes a backflow valve 13 disposed inside 

io the area of the threaded connection 11. The backflow valve 13 only allows air 

(and dust/debris) movement in one direction, and therefore reduces the amount of 

dust and debris which enters the interior 18 of the bit. However, some dust and 

debris still can enter the bit during pipe trips. Such dust and debris has been 

known to plug one or more of the air channels 17. When one of the air channels 

is 17 becomes plugged, the bearing seal associated with the plugged air channel 

cannot receive air. In this case, the seal is subject to early failure. Seal failure

leads to rapid subsequent bearing failure in a sealed bearing bit.
It is desirable to provide a sealed bearing, air-cleaned bit which has reduced

susceptibility to plugging of air passages used to keep the seals clean.
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Summary of the Invention
The present invention provides a roller cone drill bit, comprising: 
a bit body having at least one leg depending therefrom, the at least one leg

having a journal formed thereon at a lower end, the bit body including an air channel 
5 extending at least from an interior of the bit body to a seal area on the journal;

a roller cone sealingly, rotatably mounted on the journal, the cone having a 

plurality of cutting elements disposed thereon; and
at least one backflow valve disposed in the bit body so that an intake end of the 

air channel is disposed upstream of the backflow valve.
10 In one embodiment, the backflow valve is disposed in a connection end of the bit

body, and the air channel includes a flow tube extending from the air passage in the bit 
body to the backflow valve so that its intake end is upstream of the backflow valve.

In another embodiment, the bit body includes a plurality of legs, each having a 
journal and roller cone rotatably, sealingly mounted on the journal. Each leg has an air 

is passage extending from the seal area of the journal to the interior of the bit body so that 
its intake end extends upstream of a backflow valve disposed in the bit body. In one 
embodiment, each air passage includes a flow tube extending upstream of a backflow 
valve which is positioned in a connection end of the bit. One embodiment of the

backflow valve is a spring loaded flapper valve.

• · · ·• · · ·

> · ·» · «• · · ·

20 Brief Description of the Drawings
Figure 1 shows a prior art sealed bearing air-cleaned bit.
Figure 2 shows one example of an air-cleaned bit according to the invention. 
Figure 3 shows an example of air flow tubes and a backflow valve according to

the example embodiment shown in Figure 2.
25 Figure 4 shows the backflow valve and flow tubes of Figure 3 in exploded view.

Figure 5 shows one embodiment of a bit leg and journal having a roller cone
rotatably mounted thereon.

Figure 6 shows an alternative embodiment of the invention.
• · · ·• · ·

• · ··• «• · ··
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DETAILED DESCRIPTION OF THE INVENTION

One example of an air-cleaned bit according to the invention is shown in 

partial cross sectional view in Figure 2. Figure 2 shows only a bit body 20 and 

elements therein according to this embodiment for clarity of the illustration, and

5 does not show roller cones as would typically be rotatably coupled to the bit body 

in any manner known in the art. It should be understood that for purposes of this 

invention, the type of, construction of and manner of attaching the roller cones is a 

matter of discretion for the bit designer and is not intended to limit the invention. 
However, the roller cones (not shown) include seals to exclude material from

10 entering the bearing area of the hit body 20.

The bit body 20 is typically formed from one or more legs 20A. 'One end

of the bit body 20 has formed thereon a threaded coupling 21 of any type known in 

the art to couple the hit to a rotary power source (not shown). Each one of the legs 

20A has a bearing journal 25 formed thereon at one end for rotatably mounting
15 thereon of one of the roller cones (not shown). In the example shown in Figure 2, 

the journal 25 has a passage 26 drilled therethrough for insertion of a ball-type 

cone retaining mechanism. It should understood that other types of cone retention 

devices known in the art may be used with a bit according to the invention, and 

that the type of cone retention, just as the type of roller cone (not shown), is not

20 meant to limit the invention. Each leg 20A also includes an air channel 27 which 

is drilled from the seal area of the journal 25 to an exit point in the interior 28 of 

the bit body 20. The air channel 27 itself in this embodiment is similar to the air 

channel of the prior art bit shown in Figure 1. The air channel 27 is disposed such 
that the bearing journal 25 is substantially hydraulically isolated from the air

25 channel 27. This configuration is intended to separate air flowing through the 
channel 27 from lubricant supplied to the journal 25 from a conventional, sealed
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bearing lubrication system (not shown) of any type known in the art for used with

sealed bearing roller cones.

The end of the air channel 27 which enters the interior 28 of the body 20

has inserted therein an air flow tube 22. The other end of the flow tube 22 is

5 disposed near the threaded connection 21 inside the bit body 20 and is adapted to 

accept some of the compressed air flow pumped through the bit. A backflow 

valve 23 which can be similar in overall design to the backflow valve shown in the 

prior art bit of Figure 1 (13 in Figure 1), is disposed inside the threaded connection 

21 just below the uppermost ends of the flow tubes 22. The backflow valve 23

10 can be a flapper door type well known in the art, held normally closed by a spring 

24 or similar biasing device. The relationship between air flow tubes 22 and the 
backflow valve 23 will be further explained.

The interior 28 of the bit body can include air discharge ports 29 to enable 

some of the compressed air to flow outward around the roller cones (not shown) to
15 clean the dust and debris from the cones and to lift them out of the borehole. The 

discharge ports 29 can be drilled passages, may include nozzles (not shown) or be 

any similar type of discharge port known in the art.

The flow tubes 22 and backflow valve 23 are shown in more detail in 

Figures 3 and 4. The tubes 22 and valve 23 are shown assembled in Figure 3. An
20 intake end 22A of each tube 22 is shown in a position above the valve 23. By 

positioning the intake 22A above the valve 23, dust and debris which may enter 
the interior (28 in Figure 2) of the bit body is substantially excluded from the flow 

tubes 22. This reduces the possibility of plugging any of the air channels (27 in 

Figure 2), thereby reducing the possibility of an early seal failure to any of the

25 bearings on the bit. The tubes 22 and valve 23 are shown in exploded view in 

Figure 4, to show more clearly passages 23A in the valve body for insertion of the 
flow tubes therethrough. Although the intakes 22A of the tubes 22 are shown as

7
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being disposed proximate to the threaded connection (21 in Figure 2) for purposes

of the invention, it is only necessary to position the intake of the air channel (27 in

Figure 2) on the "upstream" side of any backflow valve to perform according to

the invention. "Upstream" means towards the source of compressed air coupled to

5 the bit. In the embodiment of Figures 2, 3, and 4, this is performed by disposing 

the intake ends 22A of the flow tubes 23 on the upstream side of the backflow 

valve. Other embodiments may be devised which have the same effect but do not 

use flow tubes. For example, an individual backflow valve may be disposed in 

each one of the air discharge ports (29 in Figure 2) instead of the single v ilve (23

10 in Figures 2 through 4) disposed proximate to the threaded connection, to prevent 
dust and debris from entering the interior of the bit body 20. This configuration 

would enable making the bit without using the flow tubes as shown in Figure 2. 

An example of this embodiment is shown in Figure 6. The bit body 60, wliich can 

be similar to the bit body shown in Figure 2, includes an air channel 67 for each

1.5 leg drilled substantially as explained for the previous embodiment, and includes a 
backflow valve 63A in each nozzle area of the bit body 60. The backflow valve of 

the previous embodiment, shown at 63 in Figure 6, may be omitted entirely from 
the present embodiment. The presence of a backflow valve 63A in each nozzle 

port effectively prevents entry of any dust and debris into the interior of the body

20 68. As a result, the intake end of each air channel 67 is upstream of the backflow

valves 63 A and consequently does not require flow tubes (22 in Figure 2) to place 

the intake end upstream.

Furthermore, the type of backflow valve is not intended to limit the 

invention. Types of backflow valves other than the one shown in Figures 2, 3, 4

25 and 6 may also be used with this invention.
An advantage offered by the embodiment of the bit shown in Figures 2, 3

and 4 is that is enables the use of only one backflow valve, and further enables

8
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easily and economically modifying sealed bearing, air-cleaned drill bils made 
according to the prior art to perform according to the invention.

An example of a roller cone 50 rotatably mounted on one of the bearing 

journals 25 forming part of a leg 20A is shown in Figure 5. The cone 50 in this

5 example includes a plurality of insert type cutting elements 51 disposed at selected 

positions on the cone 50. The cone 50 in this example is held in place on the 

journal 25 by retaining balls 52 inserted through passage 26 and held in place by a 

ball hole lock pin 55, as is conventional for ball-type cone retainers. The cone 50 

rotates about the journal 54 on bearings 58 which can be any type suited for air-

10 cleaned bits including journal, ball and/or roller bearings. The bearings 58 are 

sealed from the exterior environment by a seal 53 which can be an elastomeric 

ring or any other type of seal suitable for sealing roller cone bearings. The air 

channel (27 in Figure 2) is not shown in Figure 5 £ot clarity, but a type of passage 

present on many sealed bearing bits is shown at 57 in Figure 5. This passage 57 is
15 a lubricant passage which hydraulically couples the hearing area of the journal 54 

with a lubricant reservoir (not shown) in a manner conventional for sealed bearing 
roller cone bits.

The invention has been shown in terms of certain embodiments- Those 

skilled in the art will devise other embodiments of the invention which do not

20 depart from the spirit of the invention as disclosed herein. Accordingly, the 

invention shall be limited in scope only by the attached claims.

·> · • · ·• · ·
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The claims defining the invention are as follows:

1

2
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1. A roller cone drill bit, comprising;

a bit body having at least one leg depending therefrom, the at 

least one leg having a journal formed thereon at a lower end, the bit body 

including an air channel extending at least from an interior of the bit body to a seal 

area on the journal;

a roller cone sealingly, rotatably mounted on the journal, the 

cone having a plurality of cutting elements disposed thereon; and

at least one backflow valve disposed in the bit body so that an 
intake end of the air channel is disposed upstream of the backflow valve.

2. The bit as defined in claim 1 wherein the air channel comprises a 

passage drilled from the seal area of the journal to an interior of the bit body, and a 

flow tube disposed in an intake end of the passage, the flow tube having an intake 

end disposed upstream of the backflow valve, the backflow valve disposed inside 
the bit body at a connection end thereof.

3. The bit as defined in claim 1 wherein the backflow valve comprises 

a spring-biased flapper valve.

4. The bit as defined in claim 1 further comprising a plurality of legs 

depending from the bit body and having a journal formed thereon, each of the 

journals having a roller cone rotatably, sealingly mounted thereon, each leg having 

an air channel extending at least from the interior of the bit body to a seal area on 
each of the journals, each of the air channels having an intake end thereof disposed 

upstream of the backflow valve.

10
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5. The bit as defined in claim 4 wherein each air channel comprises a 
passage drilled from the journal to an interior of the bit body, and a flow tube disposed in 
an intake end of the passage, each flow tube having an intake end disposed upstream of 
the backflow valve.

5 6. The bit as defined in claim 1 further comprising:
a plurality of legs depending from the bit body and having a journal formed

thereon, each of the journals having a roller cone rotatably, sealingly mounted thereon, 
each leg having an air channel extending at least from the interior of the bit body to a seal 
area on each of the journals; and

io a plurality of backflow valves disposed downstream of the interior of the bit
body so that each of the air channels has an intake end thereof disposed upstream of the 
backflow valves.

7. The bit as defined in claim 6 wherein the backflow valves are each 
disposed in a corresponding nozzle area of the bit body.

is 8. The bit as defined in claim 1 wherein the air channel is substantially
hydraulically isolated from a lubricated bearing portion of the journal.

9. A roller cone drill bit, substantially as herein described with reference to 
any one of the embodiments of the invention shown in the accompanying drawings.

Dated 23 August, 2001
20 Smith International, Inc.

Patent Attorneys for the Applicant/Nominated Person
SPRUSON & FERGUSON

·· ··• · «

• · ·

[R:\L1BLL] 11703specie.doc:keh



1/5

(Prior Μ)



2/5

FIG. 2



Α'9ϋ
E'OIJ

··· • ·



’ « (>

4/5

····
• · · ·• « • · · ·

9 · ·• · 4• · · ·

« · » ·I fl• · · ·

FIG. 5



’ -(- (►

5/5

to to to to

to · u 
to · ·
t · · *

to v

to · to · to to

to·to to·( 
• ·
c···

to ·
w to w to

to to ·
to · ·

·«·· 
to ·
to···

FIG. 6


