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[57] ABSTRACT 
A rotary drill bit having a plurality of joumal-mounted 
rotating cutters, jet passageways through which 
drilling ?uid is discharged between the cutters and 
check valves disposed in the passageways to permit 
drilling fluid to ?ow therethrough to the cutters and to 
prevent ?ow in reverse direction therethrough into the 
interior of the bit. 

5 Claim, 4 Drawing Figures 
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DRILL BIT ' 

BACKGROUND OF THE INVENTION 

The placement of one or more passageways in a ro 
tary drilling bit to conduct air or other drilling ?uids 
from the central bore of the bit to the rotating cutters is 
well known. The drilling ?uid thus directed serves to 
cool the cutters and to carry cuttings away from the 
cutters. However, the presence of these passageways 
makes it possible for cuttings and other foreign materi 
als to enter the interior of the bit when the circulation 
of the drilling ?uid ceases and thus to impair the further 
operation of the bit. This problem has been dealt with 
by placing check valves or ?lters in the interior bore 
and passageways of rotary drill bits. For example, U.S. 
Pat. No. 3,198,269 to Nickles discloses a single 
passageway leading from the interior bore of the bit to 
the space directly above the rotary cutters. A spring 
loaded check valve is placed in the interior bore and in 
the single passageway and serves as a nozzle to direct 
drilling ?uid between the cutters and also serves to 
prevent reverse flow through the passageway into the 
interior bore. The check valve is removable through 
the top of the bit when it is disconnected from the .drill 
string. 
However, the check valve assembly in the bit dis 

closed in the Nickles patent is removable from the bit 
only through the top thereof, thus necessitating the 
detachment of the bit from the drill string in order- to 
remove the check vaLve assembly. Further, the Nickles 
bit provides for only one passageway to direct drilling 
?uid between the bits and thus does not permit the ap 
plication of a stream of drilling ?uid at multiple points 
on the cutters. Further, the installment of the Nickles 
check valve assembly involves considerable retooling 
of a standard rotary bit. 

SUMMARY OF THE INVENTION 

This invention relates to an improved design for ro 
tary drill bits. The invention provides for a drill bit hav 
ing a body with a plurality of arms extending therefrom, 
each arm having a pintle for supporting a rotary cutter 
mounted thereon. The body de?nes a central recess; a 
plurality of cooling passageways extend through the 
body from the central recess to the pintles and a plu 
rality of jet passageways extend through the body from 
the central recess to discharge air between adjacent 
cutters. Flow control means, such as check valves, are 
placed in each of these jet passageways so that ?ow of 
the drilling ?uid from the central recess and between 
the cutters is allowed, but flow from outside the body of 
the bit, through the jet passageways, and into the cen 
tral recess is prevented. Thus, the detrimental introduc 
tion of foreign matter into the jet passageways, the cen 
tral recess, the cooling passageways and other areas of 
the bit is prevented. Further, the ?ow control means 
also serves as a nozzle to direct flow between the cut 
ters as desired. - 

An object of the present invention is to provide a ro 
tary drill bit with multiple passageways extending 
through the body of the bit to facilitate the direction of 
multiple streams of drilling ?uid onto the cutters as 
desired and prevent reverse ?ow therethrough. 
Another object of this invention is to provide a rotary 

drill bit with means for excluding foreign matter from 
.the interior of the bit, where such bit may be easily and 
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2 
conveniently formed by adding the means for excluding 
the foreign matter to a conventional rotary drill bit 
without substantially retooling or other wise modifying 
the conventional bit. 
Another object of this invention is to provide a rotary 

drill bit with means for excluding foreign matter from 
the interior of the bit, where such means are in 
terchangeable with the standard nozzle bushing in the 
passageways between the interior bore of the bit and 
the exterior of the bit. 
Another object of this invention is to provide a rotary 

drill bit with means for excluding foreign matter from 
the interior of the bit, where such means are of a relia 
ble, noncomplex design with few moving parts. 
Another object of this invention is to provide a rotary 

drill bit with means for excluding foreign matter from 
the interior of the bit, where such means are secured in 
the bit in a manner that permits easy access thereto for 
servicing and replacement thereof when desired, said 
access being available from the exterior of the bit 
without the need for detaching the bit from the drill 
string. 

Other objects will be apparent from the drawings, the 
speci?cation and the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings wherein like reference numerals in 
dicate like parts, and wherein illustrative embodiments 
of this invention are shown: 

FIG. 1 is a view partly in elevation and partly in sec 
tion showing a rotary drill bit embodying the present in 
vention; ' 

FIG. 2, is a vertical cross-sectional view taken along 
line 2——2 in FIG. 1; 

FIG. 3 is a view partly in elevation and partly in sec 
tion showing'the details of a spring-loaded check valve 
to be secured in the jet passageways of the drill bit in 
accordance with this invention; and 

FIG. 4 is a horizontal ‘cross-sectional view taken 
along line 4—-4 in FIG. 3. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

' FIG. 1 discloses the principal features of a rotary drill 
bit embodying the present invention. The body 10 of 
said bit de?nes a centrally located recess 11 and has 
three arms 12 depending therefrom, each arm having a 
pintle 13 with a rotary cutter 14 supported thereon in 
the'usual manner with the aid of ball bearings 15a and 
roller bearings 15b. A thread T permits the attachment 
of the bit to a drilling string (not shown). 

Cooling passageways 16 extend through the body 10 
from the central recess 11 to the recesses between the 
pintles and cutters, whereby relatively cool air may be 
introduced therebetween to cool the pintles and cutters 
after ‘they become heated in the drilling operation. 

Jet passageways 17 extend through the body 10 from 
the central recess 11 and are arranged to discharge air 
between the exterior surfaces of the cutters 15, 
whereby cuttings and other foreign matter are carried 
away from the cutters. 
A spring-loaded, pivoting check valve nozzle 18 is 

secured in the lower portion of each jet passageway 17 
by suitable means such as a set screw 19. The check 
valve nozzles 18 prevent the introduction of cuttings 
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and other damaging foreign matter into the central 
recess 11, the cooling passageways 16, the area 
between the pintles and cutters, and other interior parts 
of the bit when the air flow therethrough is discon 
tinued discontinued. 
The details of the check valve nozzle 18 may be seen 

in FIGS. 3 and 4. The valve nozzle consists of a cylin 
drical hollow body 20, open at both ends. A pin 21 is 
secured across the interior of the valve nozzle with the 
pin‘s axis perpendicular to the longitudinal axis of the 
body 20. A disc-shaped door or plate 22 is mounted on 
the pin 21 and us urged by a spring 23 into closing posi 
tion against an annular shoulder 24 on the interior of 
the cylindrical body 20. The door 22 is beveled and has 
a diameter such that when shut it effectively prevents 
the passage of cuttings and other foreign matter 
through the valve. The open position of door 22 is 
shown in dashed lines in F IG. 4. 
A check valve nozzle 18 is secured in each jet 

passageway 17 with shoulders 24 facing outwardly so 
that the pressure of the air from the central recess 11 
will overcome the tension of the spring 23 and open the 
door 22 whereby the air is directed between the cut 
ters. 

The diameter and thickness of the valve nozzle body 
20 are chosen so that the valve nozzle will fit snugly in 
the passageway 17 and so that the valve nozzle serves 
as an effective nozzle to direct the air stream between 
the exterior surfaces of the cutters as desired. 
The valve nozzles 18 are interchangeable with stan 

dard nozzle bushings that are often disposed in the 
passageways 17 of standard rotary drill bits and the 
valve nozzles 18 may be removed from passageways 17 
without detaching the bit from the drill string and going 
through the interior bore 1 1. 

In operation, air or other drilling ?uid is conducted 
under pressure through the drilling string (not shown) 
into the central recess 11, through the passageway 16 
into the spaces between the pintles 13 and cutters 14, 
through the passageways l7 and valve nozzles 18 into 
the spaces between the exterior surfaces of the cutters. 
As explained, during normal drilling the air pressure 
overcomes the tension of springs 23 and the doors 22 
pivot about pins 21 to permit air ?ow through the valve 
nozzles 18. When the air pressure is reduced, the doors 
22 close securely against shoulders 24 to exclude 
foreign materials from the interior of the bit. 

It will be appreciated that such valve nozzles can 
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easily be secured in the jet passageways of many stan 
dard rotary drill bits without substantially modifying 
said drill bits and that these valve nozzles may be ser 
viced or replaced as necessary with great ease and effi 
ciency. Further, it is apparent that the design of these 
check valve nozzles affords a minimum opportunity for 
failure and that placing the valve nozzles according to 
this invention will enable them to direct the air between 
the exterior surfaces of the cutters as desired and to ex 
clude the entry of foreign matter into the interior 
recesses and passageways of the bit. 
The foregoing disclosure and description of the in 

vention are 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 
departing from the spirit of the invention. 

iylif‘lgl’rl? comprising 
a body, 
a plurality of rotary cutters, 
means for rotatively mounting said cutters on said 

body, 
said body de?ning a plurality of passageways, and 
means in each of said passageways for directing flow 
outward from said bit between said cutters and for 
preventing reverse flow through said passageways. 

2. The rotary bit of claim 1, wherein 
each of said ?ow control means is removable from 
and insertable into said passageway or 
passageways from the exterior of said bit body ad 
jacent to said cutter or cutters and including 

means for releasably securing each of said control 
means in said passageway. 

3. The rotary bit of claim 2, wherein each of said ?ow 
control means includes 

a check valve nozzle removably secured in each of 
said passageways and operable to permit ?uid to 
?ow through each of said passageways out of said 
bit body. 

4. The rotary bit of claim 3 wherein each of said 
check valve nozzles includes a pivoting plate adapted 
to close said passageway, and 

a spring urging said plate toward its closed position. 
5. The rotary bit of claim 4 wherein said releasable 

means 

a set screw to removably secure each of said check 
valve nozzles in its passageway. 

* * * * * 


