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18 Claims. 

This invention relates to new and useful in 
provements in a rotary drill bit. 
An object of the invention is to provide a drill 

bit to be used in rotary drilling of oil wells, or 
deep water wells or the like, said drill bit having 
cutting elements thereon for the penetration of 
the earth and suitable for either hard rock, shale, 
or tough sticky earth formation drilling. 
Another object of the invention is to provide a 

rotary drill bit of the type above referred to, 
with outer roller cutting elements being so con 
structed and arranged to cut a furrow or groove 
in the earth formation around the outer bottom 
periphery of the well hole to weaken the remain 
ing portion of the earth formation on the inner 
bottom part of the hole to be easily cut or torn up 
by other cutting elements arranged and provided 
for that purpose during initial hole drilling op 
erations. 
A further object of the invention is to provide 

a rotary drill bit of the character described hav 
ing outer lower roller cutting elements extending 
outwardly and downwardly from the vertical cen 
tral axis of the bit frame or body, and positioned 
on the outside of the frame or body of the bit, and 
having other cutting elements underneath the 
frame or body of the bit. 
A further object of the invention is to provide a 

rotary drill bit of the character described having 
a frame or body larger on the upper portion with 
a suitable connecting means for a drill stem, and 
a centralized thinner or lesser dimension on the 
lower portion for the attachment of the cutting 
elements. 
A further object of the invention is to provide 

a rotary drill bit of the character described hav 
ing roller cutting elements thereon and being so 
designed that the weight of the drill stem will 
shear the earth formation from the cutting teeth 
and from between the cutting teeth on the roller 
cutting elements as the drill bit is rotated and 
forced through the earth. 
A further object of the invention is to provide 

a rotary drill bit of the character described hav 
ing flushing fluid courses so positioned and di 
rected as to permit the flushing fluid to flush 
across the forward faces of the cutting elements 
cutting the inner bottom portion of the well hole 
and at the same time blast the earth formation 
at the bottom of the hole near the bottom side of 
the roller cutting elements cutting the Outer bot 
tom portion of the well hole. 
A further object of the invention is to provide 

a rotary drill bit of the character described hav 
ing roller cutting elements with a series of serra 
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2 
tions Or cutting teeth and a series of crotches 
Spaced between the cutting teeth, and another 
Series of cutting edges within the crotches be 
tWeen the teeth. 
A further object of the invention is to provide 

a rotary drill bit of the character described hav 
ing a thin scrape or fish tail like blade with longi 
tudinal slots, and having bearing pins or axles 
spanning the slots and welded to the thin blade 
On each side of the slots, and with roller cutting 
elements adapted to rotate about the pins. 
A further object of the invention is to provide a 

rotary drill bit of the character described having 
roller cutting elements mounted on anti-friction 
all bearing assemblies. 
A further object of the invention is to provide 

a rotary drill bit of the character described with 
roller cutting elements having a series of spaced 
cutting teeth. With a series of associated crotches 
spaced between the cutting teeth, and with the 
lower part of the crotches sharpened and shaped 
ridge like for splitting the chip or cuttings so that 
Weight applied from the drill stem will aid in 
shearing earth cuttings from between the cutting 
teeth, away from the crotches and force the cut 
tings up and away from the roller cutters during 
drilling operation. 

Finally, it is one of the primary objects of the 
present invention to provide a drilling tool of the 
character described embodying a novel combina 
tion of a fish tail type of drill for drilling through 
Soft formation that would adhere to toothed roll 
ing cutters and impede the progress thereof with 
specially designed rolling cutters that will readily 
penetrate hard formation which could not be eff 
ciently penetrated by a fish tail drill working 
alone, thereby producing a drilling tool that will 
efficiently operate under all conditions en 
countered in Dell drilling. 
These and other objects of the invention will in 

part be obvious and will in part be more fully 
disclosed in the accompanying drawings which 
show by illustration three embodiments of the in 
vention, in which: 

Figure 1 is a vertical side view partly sectional 
of the drill bit with the cutting elements mounted 
thereon, and positioned at the bottom of a well 
hole; 

Figure 2 is a vertical side view of the drill bit 
body turned at 90 degrees to Figure 1, showing 
the drag type bit blade welded to the body, and 
positioned at the bottom of a well hole; 

Figure 3 is a bottom plan view of the bit body 
shown in Figure 1, with the drag type blade welded 
thereon, and positioned in a well hole; 
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Figure 4 is a side view of one of the Outer roller 
cutters mounted on an antifrictional bearing a S 
Sembly as shown in Figure 1; 

Figure 5 is a cross section through Section line 
5-5 of Figure 1, showing the lower part of the 
bit body with cutting elements thereon and posi 
tioned in a well hole; 

Figure 6 is a side view partly sectional of a 
roller cutter assembly mounted on an axle pin 
showing the application of cylindrical type anti 
flictional bearings; 

Figure 7 is a sectional Side view of a roller cut 
ter cutting tooth. With the outer cutting point 
dubbed and sharpened. 

Figure 8 is a vertical side view partly sectional 
showing another embodiment of the drag type 
blade having roller cutter assemblies attached 
thereon, and adapted to cut the full gauge of the 
well hole to be drilled; 

Figure 9 is a Section taken through Section line 
9-9 of Figure 8, showing a roller cutter assemby 
mounted on the drag type bit blade and being 
turned at 90 degrees to Figure 8; 

Figure 10 is a vertical side view of a drag type 
bit blade showing roller cutter assemblies partly 
Sectional attached thereon, and adapted to cut 
a lesser gauge than the full gauge of the hole to 
be drilled; 

Figure 11 is a vertical side view partly sectional 
of another embodiment of the drill bit; 

Figure 12 is a vertical side view partly Sec 
tional of the drill bit body with drag type blade at 
tached thereto and turned at 90 degrees to Fig 
ure 11; 

Figure 13 is a cross section of the drill bit body 
and drag type blade taken through Section line 
3-3 of Figure ill; 
Figure 14 is a vertical side view partly sectional 

showing a roller cutter mounted on an antifric 
tional bearing assembly, and attached to an axle 
pin and being taken through Section line 4-4 
of Figure 11. 
The invention will be better understood from 

a detailed description thereof wherein like num 
erals denote like parts in the accompanying draw 
ings of the present embodiments of the inven 
tion. 
The numeral designates the frame or body of 

the bit which has an interior cavity 2 formed in 
the upper end thereof, said cavity being provided 
With a threaded portion 3 to receive a drill stem. 
The middle and lower part of the bit body nar 
1OWS down to a lesser dimension forming a down 
Wardly extending central Shank. This down 
Wardly extending central Shank is somewhat en 
larged on its lower portion and has outwardly and 
upwardly extending axle pins 4 thereon. Races 5 
are fitted on the axle pins 4 and secured thereto 
by Welding material 6. These races in Figure 1, 
and Figure 11, have antifrictional bearing as 
Sembly holes 7 in which are placed bearing re 
taining plugs 8 with race grooves 9 in the races 
and race grooves 9a, in the retaining plugs for 
retaining ball bearings ?o which are adapted to 
rotate about the races; however the races and 
bearing applications are different as shown in 
Figure 6. It being understood that any well 
known bearing and race application could be used. 
In Figure 6, the axle pin is of larger diameter 
adjacent the bit body f at 4a and of smaller 
diameter on the outer end 4b. A larger diameter 
race 5a is fitted on axle pin portion 4a and race 5b. 
is fitted on axle pin portion 4b and secured there 
to by Welding material 6. Cylindrical antfriction 
all bearings Oa, are mounted on the races. 5a and 
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4 
5b and are adapted to rotate about said races. 
The middle set of cylindrical antifrictional bear 
ings rotate about a race surface of lesser diameter 
than the two outer sets of cylindrical antifric 
tional bearings. 

Cutting elements forming the cutting portion 
Of the drill bit are of different forms and charac 
ter and are placed at different positions and 
angles with respect to each other in different en 
bodiments of the invention to meet the require 
ments of drilling in different localities of the 
earth. These cutting elements consist in dif 
ferent embodiments of the invention of outer bot 
tom roller cutters , a, and fib to be used for 
cutting the outer bottom parts of well hole 2, 
and inner bottom cutting elements 3, 3a, 4, 5, 
and 6 to be used for cutting the inner bottom 
part of well hole 2, which are attached by weld 
ing 8 to either one of the bit bodies. Different 
inner bottom cutting elements are selected to 
Suit the Substance being drilled. The inner bot 
tom cutting elements 3, 4, and 6 are adapted to 
Cut a lesser gauge than the full gauge of well hole 
2 while the inner bottom cutting elements 3a, 
and 5 are adapted to cut the full gauge of hole 
2. It being shown in Figure 2, that drag blade 
3 could easily be extended wider at 3a to cut the 

full gauge of the hole. Hard surface material 
may be attached to any or all of the cutting ele 
ments or bearing Surfaces in the well known man 
ner. The Outer bottom roller cutters are mounted 
on antifrictional bearings as shown and situated 
to lean inwardly at the top and outwardly at the 
bottom, and to rotate about said bearings and ex 
teriorly of the frame or body of the bit which will 
help prevent debris or cuttings from clogging or 
Stopping the rotation of said roller cutters. The 
axis of the axle pins 4 about which the outer 
botton roller cutters are adapted to rotate are 
each oppositely set forward of the diametrica 
center line 7 of the drill bit as shown in Figure 
5, thus allowing the outer bottom roller cutters 
to cut the gauge of the hole on the forward outer 
side bottom portion of said roller cutters during 
rotating operation and also allowing clearance be 
tween the Well hole gauge and the back and lower 
portion of the outer bottom roller cutters during 
rotation; however, the axis of the axle pins could 
be placed on the diametrical center line of the bit 
if desired. Cutting teeth and crotches between 
Said cutting teeth on the roller cutters shown are 
of unique design and are very important as the 
Weight of the drill pipe will aid in shearing the 
debris or cuttings from the cutting teeth, and 
from the Crotches between the cutting teeth dur 
ing drilling operation. In Figures 1, 4, 6, 7, 8, 9, 
and 10 the roller cutters all have spaced sharpened 
ridge like cutting edges 9 centrally located with 
in the Crotches between the spaced cutting teeth 
20 for splitting the chip or cuttings. In Figure 
7, the cutting tooth is somewhat dubbed off and 
sharpened on the outer cutting point 2 f. In Fig 
lures 11 and 14, the roller cutters a have spaced 
cutting teeth 22 with spaced sharpened ridge 
like cutting edges 23 within the crotches between 
Said cutting teeth. The spaced sharpened cut 
ting edges 23 are situated to one side of the 
center of the Spaced cutting teeth 22 for forcing 
the main portion of the chips or cuttings toward 
the inner part of the well hole during drilling 
Operation. 
The construction of the inner bottom cutting 

elements are of different design as aforestated, 
and are placed adjacent to blade supports 24 of 
the bit body and firmly welded thereto as shown, 
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thereby taking a great part of the downward 
thrust off of the outer roller cutting elements 
when drilling. Inner bottom cutting elements 
13,13a, and 14 are of the fish tail drag type blade, 
and inner bottom cutting elements 15, and 6 
are drag type blades having slots 25 therein with 
axle pins 26 positioned across said slots and em 
bedded in and secured to said blades 5, and 16, 
by welding material 27. Roller cutters 28 are 
mounted on axle pins 26 and adapted to rotate 
about said axle pins, and through said slots 25. 

Large fluid course ducts 29 and smaller fluid 
course ducts 30 extend through the drill bit body 
and communicate with the interior of a drill stem 
(not shown) whereby flushing fluid forced 
through said drill stem is adapted to wash debris 
and cuttings from the cutting elements of the 
drill bit during drilling operation. 

In the operation of the drill bit a suitable drill 
stem is attached to the threaded portion thereof 
and the device is rotated and fed forward into the 
earth. As the drill rotates the roller cutting ele 
ments rotate about their respective axle pins 
and cut deepened grooves in the earth forma 
tion within their path of rotation and the drag 
type cutting elements cut or tear the remaining 
portion of the earth formation within their path 
of movement. The roller cutters being of ex 
traordinary design cut chips or cuttings from 
the bottom of the well hole and the chips or 
cuttings caught in the crotches between the cut 
ting teeth of the roller cutters are forced from 
the crotches and out into the open hole by the 
aid of the weight of the drill stem urging the cut 
ting teeth to slice through the earth and to take 
hold of other chips or cuttings. Flushing fluid is 
forced through the drill stem into the bit body, 
and emerges through the fluid course ducts for 
washing debris and cuttings from the drill bit. 
The large fluid course ducts are so positioned on 
the bit body with respect to the cutting elements 
that they are adapted to wash down the front 
Cutting faces of the inner cutting elements and 
blast the bottom of the well hole near where the 
outer roller cutters are taking their portion of 
the cut with the same direct blast. It being re 
membered that flushing fluid under high pressure 
will dislodge and cut a great amount of the cut 
tings from the bottom of the well hole. This po 
sition of these fluid course ducts with respect to 
the cutting elements, and with respect to their 
emerging on the exterior surface and well upon 
the outside surface of the bit body are of ex 
treme importance as this allows the flushing fluid 
to directly blast cuttings away from the outer 
side periphery of the bit body, directly blast down 
the front faces of the inner cutting elements, di 
rectly blast along the side of the outer bottom 
roller Cutters, and directly blast the bottom of 
the well hole in the rear proximity of where the 
inner bottom cutting elements and the outer bot 
ton roller cutters take their respective cuts in 
the Substance being drilled. The smaller fluid 
course ducts directly blast the cutting teeth on 
the outer bottom roller cutters as the said teeth 
on the cutters rotate past the port holes of said 
Smaller fluid course ducts during drilling opera 
tion. 

It is obvious that many changes may be made in 
the details of construction and arrangement of 
parts by one skilled in the art without departing 
from the scope of the invention. 

Having thus described the invention, what I 
claim as new and desire to secure by Letters Pat 
ent is: 
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What claim is: 
1. A rolling cutter for use in well drills com 

prising, a disc-like body having on its periphery 
cutting teeth terminating in outwardly directed 
Cutting edges and Spaced apart so as to leave 
notches, or depressions, between the cutting 
teeth, that portion of the notches, or depressions, 
forming the body of the rolling cutters, being 
beveled so as to form sharp cutting edges extend 
ing circumferentially of the disc-like body, the 
cutting edges of the teeth extending radially fur 
ther than the circumferential cutting edges of the 
notches. 

2. A rolling cutter for use in well drills com 
prising, a disc-like body having on its periphery 
cutting teeth spaced apart so as to leave notches 
between the cutting teeth, that portion of the 
notches, forming the body of the rolling cutter, 
being beveled so as to form cutting edges extend 
ing, approximately, circumferentially of the disc 
like body, the cutting edges of the teeth extend 
ing radially further than the circumferential 
cutting edges of the notches. 

3. A rotary drilling tool comprising, a body hau 
ing means at its upper end for connecting a drill 
stem thereto and whose lower portion is reduced 
in thickness, forming opposite side faces, and ter 
minating in oppositely arranged cutting blades, 
a spindle on each side face, a rolling cutter on 
each spindle adjacent the corresponding side face, 
Said body having channels leading therethrough 
and positioned to direct streams of flushing fluid 
between the forward faces of the blades and the 
adjacent sides of the respective rolling cutters and 
against the bottom of the Dell bore. 

4. A rotary drilling tool comprising, a body havy 
ing means at its upper end for the connection of 
a drill stem thereto and whose lower portion is 
reduced in thickness so as to form side faces on 
opposite sides of said reduced portion, the louper 
end of the reduced portion being formed into a 
blade arranged to operate against the bottom of 
the bore, said blade merging in side reaming 
margins arranged to ream the bore to gauge, a 
spindle on each side face of the body, a rolling 
cutter on each spindle, the rolling cutters being 
of dimensions and position to penetrate into the 
virgin earth deeper than, and in front of, the 
loader portions of the corresponding reaning nar 
gins. 

5. A rotary drilling tool comprising, the con 
bination with a fishtail type of drill having a 
shank which terminates in a blade having a for 
ward cutting edge to operate against the bottom 
of a well bore and side reaming edges adapted to 
ream the bore, spindles anchored to opposite sides 
of Said blade, rolling cutters on the spindles set 
at angles to the vertical aacis of the drill to operate 
against the outer bottom portion of the bore in 
advance of the lower portions of the respective 
reaming edges. 

6. A rotary drilling tool comprising, the con 
bination with a fishtail type of drill having a sub 
stantially flat shanic which terminates in a for 
upard cutting edge to operate against the bottom 
of a well bore and side reaming edges adapted to 
feam the bore to gauge, spindles anchored to op 
posite sides of said shank, rolling cutters on the 
Spindles set at angles to the vertical acis of the 
drill to operate against the outer bottom portion 
of the bore in advance of the lower portions of 
the respective reaming edges. 

7. A rotary drilling tool comprising, the con 
bination with a fishtail type of drill having a body 
whose lower portion is reduced in thickness form 
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ing a shank with approacimately flat faces on op 
posite sides and terminating at its forward end 
in a cutting edge to operate against the bottom 
of a well bore, and having reaming edges at its 
side margins, said body, Shank and cutting and 
reaming edges forming a unitary structure, up 
wardly diverging spindles, one on each side face 
of, and formed integrally with the Shark, rolling 
cutters mounted on the Spindles and set at angles 
to the vertical acis of the drill to operate against 
the outer bottom portion of the bore in advance 
of the lower portion of the respective reaming 
edges. 

8. A rotary drilling tool comprising, the com 
bination of a drill having a body provided with 
means at the upper end thereof for the connec 
tion of a drill stem thereto, the middle and 
lover portion of the body being narrouped dour. 
to a lesser dimension forming a down updrdly eac 
tended central shank whose louver end terminates 
in a forward cutting edge to Operate against the 
bottom of a well bore and having side reaming 
edges adapted to realm the bore to gauge, up 
upardly diverging dacle pins anchored to the Otter 
sides of the shank, one on each side thereof and 
approacimately midway between said reaming 
edges, rolling cutters mounted on said aacle pins 
and set at angles to the pertical a.acis of the drill 
to operate against the outer bottom portion of 
the bore in advance of the lower outer portions of 
the respective reaming edges. 

9. A rotary drilling tool comprising, the con 
bination with a fishtail type of drill having a 
body whose upper end is formed for the connec 
tion of a drill stem thereto and whose lower 
portion is reduced in diameter forming a shank 
having side faces on Opposite sides thereof and 
phose lower end terminates in Oppositely directed 
cutting blades whose lower, or forudrad, ends 
hate cutting edges adapted to operate against the 
bottom of a Dell bore, the outter margins of said 
blades being formed upith reaming edges to ream. 
the sidewalls of the bore, upwardly diverging 
spindles one on each side of the shank and an 
chored thereto, rolling cutters mounted to rotate 
about the respective spindles, the inner side of 
each rolling cutter being adjacent the rear face 
of one of said blades and being spaced from the 
corresponding forward face of the other blade 
to form channels between the rolling cutters and 
the opposing forward faces of the cutter blades, 
said body having passageways leading there 
through and terminating in the upper ends of 
said channels through Uhich flushing fluid from 
the drill stem may be forced between the for 
pard faces of said blades and the opposing sides 
of the rolling cutters and delivered against the 
bottom of the well bore. 

10. A rotary drilling tool comprising, the con 
bination of a drill having a body provided with 
means at the upper end thereof for the connec 
tion of a drill stem thereto, the middle and low 
er portion of the body being narrowed down to a 
lesser dimension forming a dozin Uardly eactended 
shank whose lower end terminates in a forward 
cutting edge to operate against the bottom of a 
apel bore and haying side redning edges adapted 
to ream, the bore to gauge, upwardly diverging 
aacle pins anchored to the shank, one on each 
side thereof and approacimately midway between 
said reaming edges, rolling cutters mounted on 
said acle pins and set at angles to the vertical 
aris of the drill to operate against the outer bot 
ton portion of the bore, said body having pas 
sageways leading therethrough and positioned to 
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direct streams of flushing fluid between the sides 
of the shank and the adjacent sides of the respec 
tive rolling cutters and against the bottom of 
the Dell bore. 

11. A rotary drilling tool comprising, a body 
having means at its upper end for the connec 
tion of a drill stem thereto and whose lower por 
tion is reduced in thickness so as to form side 
faces on opposite sides of said reduced portion, 
the lower end of the reduced portion being formed 
into a blade arranged to operate against the bot 
tom of the bore, said blade merging in side ream 
ing margins arranged to ream the bore to gauge, 
a spindle on each side face of the body, said 
body, shank, blade and spindles forming a uni 
tary structure, a rolling cutter on each spindle, 
the rolling cutters being of dimensions and posi 
tioned to penetrate into the pirgin earth in front 
of the corresponding reaming margins. 

12. A rotary drilling tool comprising, the com 
bination of a drill having a body provided with 
means at its upper end for the connection of a 
drill stem thereto and having a blade at its loUer 
end to operate against the bottom of the bore 
and provided aljith side faces, spindles anchored 
to the opposite side faces of the body and hay 
ing free ends uphich diverge upwardly, rolling cut 
ters mounted to rotate about the spindles and 
being of dimensions and positioned to operate 
against the outer bottom portion of the bore, said 
body having water courses therethrough posi 
tioned to direct streams of flushing fluid between 
the said side faces of the body and the adjacent 
sides of the respective rolling cutters and against 
the bottom of the well bore. 

13. A rotary drill bit adapted to be attached 
to a drill stem. comprising a body having an up 
per portion and a louper portion, said loader por 
tion having a plurality of outer roller cutters 
motiated thereon in circularly spaced relation 
from one another to cut in substantially the same 
circular path defining the outer bottom part of 
a spell hole, said lower portion, having cutting ele 
ments mounted thereon within the path of travel 
of said outer roller cutters and circularly spaced 
in trailing relationship thereto to cut the inner 
bottom part of the well hole at substantially the 
same level as the cut taken by said outer roller 
cutters, a pair of fluid course ducts eartending 
through said body to communicate with the in 
terior of the drill stem, said ducts terminating 
in downwardly directed discharge ends spaced 
outardly from the center line of the bit and 
positioned forubardly of said cutting elements grad 
rearwardly of said outer roller cutters in the 
direction of rotation of the bit, said discharge 
ends being positioned and directed to discharge 
streams of high pressure fluid directly against 
the Dell bottom adjacent to the trailing sides 
of said outer roller (etters, said lower portion of 
said bit being reduced providing open spaces be 
tudeen said cutting elements and said outer roll 
er cutters below) said discharge ends uphereby 
unina peded streams of high pressure fluid from 
said discharge ends of solid ducts may directly 
blast the bottom of the well hole adjacent to 
the bottom sides of said outer roller cutters dur 
ing the drilling operation. 

14. A rotary drill bit adapted to be attached to 
a drill stem comprising a body having an upper 
portion and a lover portion, said lower portion 
having a plurality of outer roller cutters mounted 
for rotation thereon in circularly spaced relation 
upith respect to one another and to cut in sub 
stantially the same circular path defining the 
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Outer bottom part of a well hole, said lower por 
tion having cutting elements thereon pithin the 
path of travel of said outer roller cutters and cir 
cularly spaced in trailing relationship thereto to 
cut the inner bottom part of the jell hole at 
substantially the same level as the cut taken by 
Said Outer roller cutters, a pair of fluid course 
ducts eactending through said body to communi 
cate with the interior of the drill stem, said ducts 
terminating in downwardly directed discharge 
ends located in the lower portion of said body 
between said cutting elements and said outer 
roller cutters and belou the upper ends of the 
latter, said discharge ends being positioned and 
directed outwardly from the center line of the 
bit to discharge streams of high pressure fluid 
directly against the bottom of the well adjacent 
to the bottom sides of said outer roller cutters, 
said lower portion being reduced providing open 
spaces between said cutting elements and said 
outer roller cutters below said discharge ends 
whereby unimpeded streams of high pressure 
fluid from said discharge ends of said ducts may 
directly blast the bottom of the apell hole adja 
cent to the bottom sides of said outer roller cut 
ters during the drilling operation. 

15. A rotary drill bit adapted to be attached to 
a drill stem comprising a body having an upper 
portion and a lower portion, said lower portion 
having a plurality of outer roller cutters mount 
ed for rotation thereon in circularly spaced re 
lation Dith respect to one another and to cut in 
substantially the same circular path defining the 
outer bottom part of a well hole, said louper por 
tion having cutting elements thereon lithin the 
path of travel of said outer roller cutters and 
circularly spaced in trailing relationship thereto 
to cut the inner bottom part of the uell hole at 
substantially the same level as the cut taken by 
said outer roller cutters, a pair of fluid course 
ducts eactending through said body to communi 
cate with the interior of the drill stem, said ducts 
terminating in downpardly directed discharge 
ends located between said cutting elements and 
said outer roller cutters belou the upper ends 
of the latter and adiacent to the center of rota 
tion of said outer roller cutters, said lower por 
tion being reduced providing Open spaces between 
said cutting elements and said outer roller cutters 
beload said discharge ends whereby unimpeded 
streams of high pressure fluid from said discharge 
ends of said ducts may directly blast the bottom 
of the well hole adjacent to the bottom sides of 
said outer roller cutters during the drilling oper 
dition. 

16. A rotary drill bit adapted to be attached 
to a drill stem comprising a body having an up 
per portion and a lower portion, said lower por 
tion having a plurality of outwardly and up 
Dardly directed spindles thereon and outer roller 
cutters on said spindles in circularly spaced re 
lation with respect to one another to cut in sub 
stantially the same circular path defining the 
outer bottom part of a well hole, said lower por 
tion having cutting elements thereon within the 
path of travel of said outer roller cutters to cut 
the inner bottom part of the well hole at sub 
stantially the same level as the cut taken by said 
outer roller cutters, a pair of fluid course ducts 
eactending through said body to communicate 
with the interior of the drill stem, said ducts 
terminating in downwardly directed discharge 
ends in the lower portion of said body at Sub 
stantially the level of said spindles and between 
said cutting elements and said outer roller cut 
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O 
ters, said discharge ends being positioned and 
directed outwardly from the center line of the 
bit to discharge streams of high pressure fluid 
directly against the bottom of the well adjacent 
to the bottom sides of said outer roller cutters, 
said lower portion being reduced providing open 
spaces between said cutting elements and said 
Outer roller cutters beloup said. discharge ends 
adhereby unimpeded streams of high pressure 
fluid from said discharge ends of said ducts may 
directly blast the bottom of the well hole ad 
idcent to the bottom sides of said outer roller 
cutters during the drilling operation. 

17. A rotary drilling tool comprising, a body 
having means at its upper end for connecting a 
drill Stem thereto and whose lower portion is 
reduced in thickness, forming opposite side faces, 
and terminating in oppositely arranged cutting 
blades, a spindle on each side face, a rolling 
cutter on each spindle adjacent the correspond 
ing side face, said body having channels lead 
ing therethrough terminating in discharge ends 
located between said blades and the adjacent 
sides of the respective rolling cutters, said dis 
charge ends being positioned to discharge the 
flushing fluid Outtardly anad blast directly 
against the bottom of the tell adjacent to the 
cutting portions of said rolling cutters. 

18. A hydraulic rotary deep well drill for at 
tachment to a drill stem including a body hay 
ing a douinauardly eactending reduced Shanic with 
opposite broad faces terminating in oppositely ar 
ranged cutting blades, a spindle on each broad 
face, a roller cutter on each spindle, a pair of 
fluid courses eactending through said body which 
communicate with the interior Of the drill stem, 
and terminate in downwardly directed discharge 
ends offset from the central acis of the drill, the 
discharge ends of said fluid courses being posi 
tioned between respective blades and roller cut 
ters in the direction of rotation of the drill and 
in sufficient proacimity to the bottom end of the 
drill to direct a concentrated blast of flushing 
fluid under high pressure between said blades 
and roller cutters to blast substantially on the 
outer bottom portion of the well hole. 

19. A rotary drilling tool comprising a bit body 
having means at its upper end for the connec 
tion of a drill stem thereto and whose lower por. 
tion is reduced in thickness, forming opposite 
side faces, and terminating in oppositely ar 
ranged cutting blades, a spindle on each side 
face, a rolling cutter on each spindle adjacent 
the corresponding side face, said rolling cutter 
comprising a cutter body, cutting teeth on the 
periphery of the cutter body and spaced apart 
therearound so as to form notches between the 
teeth, cutting edges on the cutter body within 
said notches, the cutting teeth projecting out fur 
ther than the cutting edges, the cutting teeth. 
having cutting edges which form, Substantially, 
continuations of the cutting edges in the notches, 
thus providing a rolling cutter having a sharp 
ened periphery throughout the circumference 
thereof, said bit body having channels leading 
therethrough and positioned to deliver streams 
of flushing fluid between the forward faces of 
the blades and the adiacent sides of the respec 
tive rolling cutters and directly against the bot 
tom of the well bore. 

20. A rotary drill bit adapted to be attached 
to a drill stem including a body portion with a 
cutting portion thereon, said cutting portion con 
sisting of a plurality of outer roller cutters for 
cutting the outer botan part of a well hole and 
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a drag type blade having roller cutlers. thereoa. 
for cutting the izger bottom part of the dell hole, 
said drag type blade haying slots. therein, aacle 
pins, positioned across said slots and 770 inted. O7. 
said drag type blade, said last named roller cut 
ters adapted to rotate about said aacle pins and 
through said slots, fluid course ducts eactending 
through said drill bit and communicating lith. 
the interior of said drill stem. Dhereby flushing 
fluid forced through said drill stem is adapted 
to wash debris and cuttings from said cutting 
portion of the drill bit during drilling opera 
tion. 
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