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2,027,700 

DRILL CUTTER, 
Henry Rogatz, Sayre, Okla., assignor to Phillips 

Petroleum Company, Bartlesville, Okla, a cor 
poration of Delaware 

Application December 30, 1933, Serial No. 704686 
i5 Claims. 

This invention relates to an improved type of 
cutters for roller boring drills. 

It has often been found that in drilling wells, 
particularly oil and gas wells, many hard forma 
tions are encountered, such as granite wash and 
similar hard formations. In rotary drilling op 
erations, hard formation bits are usually used to 
drill through hard formations; particularly 
granite wash, which consists of individual grains 
or fragments of granite imbedded in a solid for 
mation which is not so hard as granite. The 
customary type of cutters used in such drilling 
have sharpened wedge shaped teeth that inter 
mesh as the cutters rotate, creating a cutting, 
and to Some extent a crushing, effect upon the 
formation at the bearing surface of the bit. 

I have discovered that cutters, having flat 
tened teeth, provide a more efficient crushing 
action than cutters having sharpened or wedge 
shaped teeth. 
Advantages of this invention over drill cut 

ters of the conventional type are, longer life for 
drill bits, faster drilling, fewer replacements and 
changes, more sturdy construction with less 
breaking of teeth and savings in time ordinarily 
consumed in taking outbits to be rebuilt. 
The primary object of this invention, which 

provides cutters with flat edged teeth, is to effect 
a more thorough crushing action on formations 
through which a hole is being drilled. 
Although the teeth of the cutters described in 

this invention could be alternately flattened and 
wedge shaped, the preferred embodiment com 
prises cutters having all teeth with flattened 
g and having tapered sides to prevent clog 

2. 
In the event formations are encountered that 

require more cutting than crushing action, the 
more suitable type of cutters would be those hav 
ing alternating wedge shaped and flattened 
teeth. The alternating type of cutters would be 
particularly well adapted for use in drilling 

45 

55 

through a solid hard formation, the knife edged 
or wedge shaped teeth functioning to cutor 
break up the formation and, the blunt, flat edged 
teeth to complete the crushing action necessary 
to prepare the well cuttings for removal. 
The foregoing objects of this invention will be 

further described in detail and the novel fea 
tures thereof disclosed more fully as the descrip 
tion proceeds, with the aid of the accompanying 
drawings and appended claims. 

Referring now to the drawings:- 
Figure 1 is a sectional top view of a cutter 

(C. 255-71) 
having alternating flat edged and sharp edged 
teeth. 

Figure 2 is a portional side view of the cutter 
shown in Figure 1 and showing the longitudinal 
rows of flat edged teeth alternating with the 
longitudinal rows of sharp edged teeth, all hav 
ing tapered Sides. 

Figure 3 is a sectional top view of a cutter 
having all flat edged teeth with tapering sides. 

Figure 4 is a sectional top view of a cutter 
having circumferential rows of flat edged teeth. 
alternating with circumferential roWS of sharp 
edged teeth. 

Figure 5 is a portional side view of a cutter 
having all flat edged teeth with tapering sides. 

Figure 6 is a portional side view of a cutter 
showing circumferential rows of flat edged 
teeth alternating with circumferential rows of 
sharp edged teeth, all having tapering sides. 

Figure 7 is a sectional top view of a cutter 
having alternating flat edged and sharp edged 
teeth with tapering sides. 

Figure 8 is a portional side view of the cutter 
shown in Figure 7, showing the flat edged teeth. 
alternating diagonally with the sharp edged 
teeth, all having tapering sides. 

Figure 9 is a view of the cutter in its position 
in a rotary drill bit. 
With particular reference to the drawings, 

wherein like reference characters indicate corre 
sponding parts, the letter X designates a portion 
of the body of a drill cutter, and Figure 1 shows 
a top view of the portion X showing the ar 
rangement thereon of alternating flat and sharp 
edged teeth spaced apart so as to permit inter 
meshing with other cutters. Another view of 
these alternating flat edged teeth A, and sharp 
edged teeth B, shown in Figure 2, shows the ta 
pering sides of the teeth and spaces C into which 
the other cutters fit and intermesh as the cut 
ters rotate. 
Figure 2, shows the flat edged teeth in longitu 
dinal rows alternating with sharp edged teeth 
in longitudinal rows. The cutter shown in Fig 
ure 4 and Figure 6 shows flat edged teeth A in 
circumferential rows alternating with sharp 
edged teeth B in circumferential rows, all hav 
ing tapering sides. The cutter shown in Figure 
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The cutter shown in Figure 1 and . 

3 and Figure 5 shows all flat edged teeth with 
tapering sides. The cutter shown in Figure 7. 
and Figure 8 shows flat edged teeth alternating 
diagonally with sharp edged teeth with spaces C 
into which the corresponding teeth of other cut 
ters fit as the cutters rotate. . . . 
As an example to show the application of my 55 
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new type of cutters to the drilling of a granite 
Wash formation, the drill bit is utilized, as shown 
in Figure 9 of the drawings, which is a conven 
tional type of rotary drill bit. For drilling 

5 through Such a formation, cutters, as shown in 
Figure 3 and Figure 5 on which are mounted 
flat edged teeth A, are attached to the bit in 
the conventional manner. I have found that 
drilling, through this type of formation is 

0 greatly expedited by an action which crushes 
the hard granite surfaces rather than by an 
action which attempts to cut such hard sur 
faces, Since it has been found heretofore that 
cutters having sharp edged teeth are quickly 

15 destroyed. 
found that sharp edged cutters must be replaced 
or rebuilt about every five feet whereas the flat 
edged teeth of my invention insures a more 
efficient crushing action and may be used in 

20 drilling from 10 to 15 feet without replacement. 
Likewise, in drilling with cutters having sharp 
edged teeth, it requires about 12 hours to drill 
8 feet; whereas, by the use of my cutters having 
flat teeth, only 12 hours are required to drill 

25 from 16 to 24 feet. 
In formations of varying hardness it may be 

found preferable to employ a bit having several 
cones, one or more of which may have mounted 
thereon cutting teeth with wedge shaped edges, 

30 the others having mounted thereon cutting teeth 
with flat surfaces or any combination of ar 
rangement of teeth described above. 

I do not desire to be limited by the shape or 
size of teeth in my cutters nor to the shape or 

35 size of cutters except insofar as I may be limited 
by the scope of the appended claims. 
Having thus described my invention, what I 

claim is: - 
1...A. frusto-conical drilling tool having a cone 

40 shaped cutting area provided with a plurality. 
of axially aligned rows of cutting teeth alter 
nate teeth having cutting surfaces terminating 

... in either a flat top grinding surface or a sharp 
top cutting edge, and a plurality of axially 

45 aligned non-cutting surfaces disposed upon said. 
cone between the rows of said cutting teeth. . 

... . . 2. A frusto conically shaped drilling tool hav 
...ing a cone shaped cutting area, a plurality of 

scutting teeth mounted on said area terminating 
50 in-fiat top cutting surfaces, and a plurality of 

additional teeth terminating in sharp cutting 
edges arranged upon said cone in alternate re 

3. A frusto-conical drilling tool having a cone 
55 shaped cutting area provided with a plurality 

of axially aligned rows of cutting teeth, alter 
late teeth having cutting surfaces terminating 

one between the rows of said cutting 

shaped area provided with a plurality of ax 
tially aligned : rows of... cutting teeth, alternate 
eeth having cutting surfaces terminating in a 
harp top cutting-edge, and a plurality of axially 
ligned non-cutting surfaces disposed upon said 

' cone between the rows of said cutting teeth. 

70 shaped cutting area provided with a plurality 
of circumferentially... aligned rows of cutting 
teeth, alternate teeth having cutting surfaces 
terminating in either a flat top grinding sur 
face or a sharp top cutting edge, and a plu 

75 rality of circumferentially aligned non-cutting 

In actual experience it has been 

lation...with respect to said first teeth mentioned. , 

in a flat-top grinding surface, and a plurality 
of axially aligned non-cutting surfaces disposed 

Afrusto-conical drilling tool having a cone of " * - 3: ' ' ' ' ' ". . . . . 
nating inflat top cutting st 

5. A frusto-conical drilling tool having a cone. 

Surfaces disposed upon. Said cone between the 
rows of Said cutting teeth. 

6. A frusto-conical drilling tool having a cone 
shaped cutting area, provided with a plurality 
of axially aligned roWS of cutting teeth, alter- 5 
nate teeth having cutting surfaces terminating 
in either a flat top grinding surface or a sharp 
top cutting edge, and a plurality of circum 
ferentially aligned non-cutting surfaces dis 
posed upon Said cone between the roWs of cut- 0 
ting teeth. 

7. A frusto-conical drilling too having a cone 
shaped cutting area, provided with a plurality 
of axially aligned rows of cutting teeth, alter 
nate teeth having cutting surfaces terminating lis 
in a flat top grinding surface, and a plurality 
of circumferentially aligned non-cutting sur 
faces disposed upon said cone between the rows 
of said cutting teeth. 

8. A frusto-conical drilling tool having a cone 20 
shaped area provided with a plurality of axially. 
aligned rows of cutting teeth, alternate teeth 
having cutting Surfaces terminating in a sharp 
top cutting edge, and a plurality of circumfer 
entially aligned non-cutting surfaces disposed 25 
upon said cone between the rows of said cutting 
teeth. w 

9. A frusto-conically shaped drilling tool hav 
ing a cone shaped cutting area, a plurality of 
cutting teeth mounted on said cone and includ- 30 
ing teeth terminating in flat top cutting surfaces 
and teeth terminating in sharp cutting edges. 

10. A frusto-conically shaped drilling tool 
having a cone shaped cutting area, a plural 
ity of cutting teeth mounted on said area ter- 35 
minating in flat top cutting surfaces, and a plu 
rality of additional teeth terminating in sharp 
cutting edges arranged upon said cone in align 
ment with respect to said first mentioned teeth. 

11. A frusto-conically shaped drilling tool hav- 40 
ing a cone shaped cutting area, a plurality of 
cuting teeth mounted on said area terminating 
in flat top cutting surfaces, and a plurality of 
additional teeth. terminating in sharp cutting 
edges arranged upon said cone in spaced relation 45 
with respect to said first mentioned teeth and separated therefrom by a plurality of axially 
aligned non-cutting surfaces , 
said teeth. . . . . . . . . . . . . . 

12. A frusto-conically shaped, drilling tool : 
having a cone shaped cutting area, a plurality 
of cutting teeth mounted on said area terminat 
ing inflat top cutting surfaces, and a 
of additional teeth terminated in sh edges arranged upon said cone in spa 
tion with respect to said first mentioned teeth 
and separated therefrom by a plurality of cir 
cumferentially aligned non-cutting surfaces di 
posed between said teeth, 

13. A 'frusto-c 6) 

additional teeth. terminating. arp cutting 
edges, arranged upon said cone in alternate 65 
'relation with respect to said first - 
teeth, and axially and circumferentially aligned 

said first mentioned 
non-cutting areas disposed between the said 
teeth terminating in flat top cutting surfaces 
and the said teeth terminating in sharp cutting 70 

14. A frusto-conically shaped drilling tool hav 
ing a cone shaped cutting area, a plurality of 
cutting teeth mounted on said area terminating 
in flat top cutting. Surfaces, a plurality of addi- 75 
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tional teeth terminating in sharp cutting edges 
arranged upon Said cone in alternate relation 
with respect to said first mentioned teeth, and 
axially aligned non-cutting areas disposed be 
tween the said teeth terminating in flat top 
cutting surfaces and the said teeth terminating 
in sharp cutting edges. 

15. A frusto-conically shaped drilling tool hav 
ing a cone shaped cutting area, a plurality of 

10 cutting teeth mounted on said area, terminating 

3 
in flat top cutting surfaces, a plurality of addi 
tional teeth terminating in sharp cutting edges 
arranged upon said cone in alternate relation 
with respect to said first mentioned teeth, and 
circumferentially aligned non-cutting areas dis 
posed between the said teeth terminating in flat 
top cutting surfaces and the said teeth terminat 
ing in sharp cutting edges. 

HENRY ROGATZ. 0 


