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The present invention lies in the ?eld of rolling cutters 
for rock bits, and more speci?cally in the ?eld of rolling 
cone cutters using wear resistant inserts or compacts 
rather than metal teeth. The latter type of rock bit is 
now well known in the art, the present invention residing 
in an improved cutting structure, particularly adjacent 
the apex of the cone, commonly referred to as the “spear 
point.” Since the cutters of the present invention use 
no spearpoint in the traditional sense of an elongated 
cutting structure extending toward the axis of the bit and 
terminating either on the opposite side or on the same 
side and closely adjacent thereto, it has received the 
cognomen “wraparound” spearpoint. 
_ In using compact bits of the three spearpoint type 
shown and described in the patent to Morlan, 2,774,571 
and in other prior art compact bits, difficulty is frequently 
encountered in certain types of hard formations, e.g., 
taconite and bromide. In such formations, the base metal 
at the spearpoints of the cones is sometimes worn or 
broken away and the compacts fall out, allowing the 
formation of a large conical core at the center of the 
hole. When this condition obtains, there are no com 
pacts left to resist further abrasion of the cone metal, 
with the result that the upstanding core increases in size 
as the hole deepens, at the expense of the cone metal, 
until the bearings are exposed. In an aggravated condi 
tion, the balls are ‘loosened, the cones fall oif the bearing 
pins, and even very slow ‘drilling comes to ‘a halt. 

It is an object of the present invention to provide a 
cutting structure on the noses or spearpoints of compact 
conical rolling cutters which resists and retards such 
abrasion. 7 

Another object is to provide a rolling cutter using wear 
resistant cutting inserts in which the nose or spearpoint 
portion is modi?ed to avoid loss of inserts and/or por 
tions of cone shell metal in the nose. 
A further object is to provide such a rolling cutter in 

[which the cutting cone or shell furnishes greater support 
for the inserts in the nose thereof. 
The ‘general method of attaining such objects accord 

ing to the present invention is by providing arolling cut 
ter in which the nose portion is blunt in comparison with 
the similar portion of prior art rolling cutters, such cutter 
being adapted for mounting onabearing pin of a rock 
bit so that the blunt nose thereof terminates at‘ a point 
spaced from the axis of rotation of such bit. At the 
same time, the number of compacts in each nose is re 
duced, thereby increasing the metal sections between ad 
jacent compacts. A typical rock bit of the present in 
vention has a multiplicity of such blunt-nosed cutters 
mounted thereon to terminate at points spaced from the 
bit axis so that the bit in operation drills a hole with an 
upstanding rock core or post of small but appreciable 
cross-section, and yet effectively drills a complete hole 
without premature destruction of the cutting structure in 
the nose portions of the cones. Such cutters are also 
useful on other rotary earth penetrating tools such as 
reamers, tunnel and shaft cutting machines, and core 
drills, i.e., a drill used to out a kerf in a rock formation 
and leave a large core which is severed and recovered with 
other equipment. - - 

The present invention thus involves a marked depar 
ture from conventional rolling cutter rock bit structures, 
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wherein was embodied the philosophy that rock cores or 
posts must be avoided by providing cutting structure to 
drill essentially all the ‘way to the center of the hole. 
Such philosophy was not Without foundation in experi 
ence, because such a core, once formed when'drilling 
with a prior art rock bit, typically grows larger and larger 
until it erodes through the cone shell of the cutters and 
exposes the bearing structure in the vicinity of the nose. 
In this manner the bit ‘becomes un?t for further use long 
before the remainder of the cutting structure has spent 
its useful life. 

In the cutters and bits of the present invention, each 
cutter nose has been rounded off in such manner that in 
operative position the closest approach of the cutter nose 
to the bit axis is an appreciable distance from the axis of 
the bit and borehole. A small but signi?cant core is al 
lowed to develop and this core is prevented from growing 
larger, or at least is kept to a manageable size, by the 
action of the inserts in the nose of the cone and the man 
ner in which they are disposed in and supported by the 
cone metal. . 

This can be more clearly understood by reference to 
the drawings forming a part of the present speci?cation, 
in which: ‘ 

FIGURE ‘1 is a vertical section of a complete rock bit 
of the present invention as seen when looking in the direc 
tion indicated by the arrows associated with lines 1-~1 
of FIGURE 2, modi?ed to show in section certain parts 
that would otherwise appear in elevation and certain other 
parts contrariwise, ' ‘ 

FIGURE 2 is a bottom view of a three cone rock bit 
of the present invention, each cone thereof embodying the 
wraparound spearpoint of thepresent invention, 
FIGURE 3 is a fragmentary view showing only the 

compacts of the three cones in a composite view as they 
are rotated through the plane of the paper, a view familiar 
to those skilled in the design and construction of rock 
bits under'the designation “compact coverage on bottom.” 

‘In FIGURE 2 there are shown three compact cutters 
or cones 1, 2 and 3 mounted on appropriate bearing pins 
to form a three-cone rock bit. Since the view is from 
below the bit, it will be appreciated that the normal clock 
wise formation-cutting direction of rotation looking down 
hole from the surface is reversed in FIGURE 2 so that 
the cones rotate in the counterclockwise 1direction about 
the bit axis. Thus cone 1 is followed by cone 2, and cone 
2 is followed by cone _3 in “making hole.” It can be 
seen that cones 1, 2 and 3 are inter?tting in the areas out 
wardly from'the noses or spearpoints 7, ‘8 and 9, and in 
wardly from heel rows of compacts 4, 5 and '6 in that 
any row of compacts of one cone projects into the groove 
between adjacent rows of compacts on each of the other 
cutters. This view also illustrates the gap 10 at the cen 
ter of the hole de?ned by the blunt'noses 7, '8 and 9 of 
the three cutters. . 
FIGURE 1, a modi?ed partial section as indicated by 

line 1—1 of FIG. 2, illustrates a typical rolling cutter rock 
bit utilizing three of the compact cutters of_ the present 
invention. Thus the bit terminates at the top in a hollow 
pin or shank 11 tapered'and threaded for connection to 
a drill collar or sub, and includes a generally cylindrical 
body portion 12 containing a plurality of drilling ?uid 
passageways of which one is shown at 13. Three equally 
spaced legs 14 extend downwardly from the ‘outer part of 
body ‘12, and from each such leg 14 a bearing pin ‘15 
extends downwardly and inwardly toward the vertical 
axis 16 of the bit. Each such bearing pin may be dis 
posed so that its axis ‘25, which is also the axis of rotation 
of the cutter mounted thereon, intersects the other cone 
axes at a common point on bit axis 16, as in the “non 
'oifset” design illustrated, or so that its axis is’skew to the 

- bit 'axis, as in an “o?set” design. . 



Typically the bearing pin 15 is shouldered and recessed 
to accommodate roller bearings 17, ball bearings 18 and 
the shoulder 1% and bushing 29 of the cutter 1, the cutter 
1 being similarly contoured on its interior andals'o having 
an appropriate recess to accommodate thrust button 21. 
The cutter or cone 1 is mounted on bearing pin 35 with 
all such elements except balls 18 in place, the latter be 
ing‘therea'fter loaded through an appropriate passageway 
(not shown) in the bearing pin which is afterwards 
plugged to-secure the balls in their, race and lock the 
cutter against movement axially of the bearing pin. Not 
shown are‘ passageways frequently provided between the 
interior of shank 11 through bearing pin 15 to theibeara 
ings, for cooling and lubricating'the latter with drilling 
?uid, particularly in air drilling. , 

. In some bits; compacts 23 similar 'to'those in the gage’ 
surface 22 of the cutters are inserted in the outside surface 
of shirttail 27' of the bit leg to resist wear‘ thereof,v and 

V to assist in maintaining the hole at, full gage. 
> As the particular compacts and their disposition in and 

i on the cone shells outwardly from the spearpoint up to 
andrincluding the heel and gage of any one cutter and 

posing that part of FEGURE lrillustrating the cutting 
structure of cone 1 in contact with theformation on 
similar partial sections of each of the other two cones. 
The usual such composite view shows ordy that part of 
FIGURE 3 lying to the left of and below the center line 
25 of the cones, as that appearing to the right and above ' 
the same center line is merely a, mirror re?ection in the 
same line 25, while the structure appearing to the right 
of bit center line 16 is a mirror re?ection therein of the 
structure to the left thereof. These duplications have 
been added to FIGURE '3 to emphasize the novel result 
obtained with the present invention, obtaining good and 
complete’ bottom coverage while deliberately permitting 
the formation of a core 23. . e r _ ' 

To clarify the terminology used herein, it is pointed out 
that the word “spearpoint” (used interchangeably with 
“nose”) is used to designate that portion of a'cutteron I 
which are mounted the compacts shown in the right hand 

7 . portion of FIGURE 3. Each spearpoint surface 7, '8 or 9 

20 

on the group of cutters as awhole form no part of the i 
' present invention, only general comments on such features 
need be made here. Each compact 39 is typicallycy 
lindrical, is madefofa hard, abrasive material such as cast 

a or sintered ,tungstenrcarbidahas a blunt,- ovoid or oglve 
outerend to cut formation, preferably semi-spherical as 
shown, and is forced ?tted into a cylindrical recess drilled 
into the cone steel. The‘compacts are disposed in cir 
cumferential rows, and .for- the most part are equally 
spaced in any one such row. As the most extensive and 
dii?cult cutting must take place at that‘ part. of the bore 

is a conical surfaceof the cone steel terminating in a ?at 
or otherwise blunted end, 41 on conel, 42 on cone 2,'and 
43 on cone 3, (see FIG. 2). Thespearpoint compacts are 
disposed so that their cutting extremities de?ne’ in the 
formation a vsimilar contour having a considerably greater 7 

7 degree of bluntness, i.e., freedom from sharpfedges- This 
cutting tip. contour may properly, be described as convex, 

’ as in FIGURE 3. 
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,hole bottom adjacent sidewall-24 of’ the hole, the three ' 
heelrows of com‘pactsd, 5 and 6 are‘ disposed to cut co 
inciding paths in this area[ The gage rows of compacts 
31 are pre?attened at their, outer ends to obtain more wear 

' resistant surface in this critical area. _, 

1 Each cone has one or. more. intermediate. row of com- Y 
40 . pacts'betwecn the heel row and the spearpoint, such com 

' pacts being inserted in lands on the cutter surface, e.g. 
row 34 in land 32 of cone 1.. 'Any intermediate row of 
compacts does not cut a path overlappinglth'at cut by an. ' ‘ 
adjacent row on either of the other cutters, but on the 
other hand such rows‘are disposed fr'omone cutter to the 
next to cut'adjacent paths Which‘fullydisintegrate an an 
nulararea of formation. Thus row 33 of cone 3 is fol; ' 
low'edbyprow'Sé-of cone. 1, and‘ thereafter row 35 of 
cone 2, 'row 36 ofcone 3, and ?nally rown37 of cone 1. 
This cooperation of the rows of compacts in covering bot; 
tom is more readily’apparent in FIGURES, Where the 

"'upperpnumeral appearing below each compact on the 

50', 
; factured and successfully ?eld tested in formations where 

icenterline thereof indicates the cone on whichsuch row‘ 7 
of compacts is secured and the lower numeral indicates ' 
the number'of compacts in that row. ‘ i 

' It should also .be noted that the above described con 
struction and disposition’ of compacts in the intermediate , 

ll'rows permit'the preferred interfitting feature illustrated 
' in FIGURES '1 _andj2,.~ 1With theex'ception of rowj37 of ' 

60, cone 1,‘ and possibly row 3610f cone 3, each of the com‘ 
. pacts ‘ineach intermediate row protrudes into argroove 
in each adiac'ent cone as the cone rotates through their - 
plane'of tangency,ii.e., aplane passing through both cone 7. 
axes. inter?tting design has advantages familiar to i" 
all designers of rolling cutter rock bits, e.g., more space 

x_for the’ cone 'shell and cutting structure, ‘and the self 
,cleaning of cutter ‘surfaces: . ' ' 

f > Attention is now'in'vited to the predominant feature of 
the present "invention, the rounding or blunting ofreach 
‘pone, nose in such'inannerr that during rotation the nearest 
approach, ofeach compact therein to the bit center line 16 
is‘spaced a considerabledistance from such center line. 
‘.This is shown particularly in Blouses 2 and 3, especial 
ly the latter» FIGURE 3 may be thought of as a com- . 
posite sectionof all three cuttersw madeupjby, superim .75 

7 As is apparent from FIGURE 2, the spearpoint coma 
pacts on each cone are not only non-inter?tting with the 
spearpoint compacts on each of the other cones, but face 
such compacts across a considerable space therefrom; In" 
other words, a plane through the centerlines of any two 
of the cones (and bearing pins), which shows the nearest 

’ approach of one cone’ to the other, indicates arsrnall but .7 
appreciable gap between the spearpoint compacts of the 
two cones, in contrast with the inter?tting compacts of 
the intermediate rows. This spacing is illustrated in the 
detail at the bottom of FIGURE 1,'which includes a.sec-' 

' tionjobtained by passing a plane through the center lines 
of both cone 1 and cone 3. . Such a plane, of course, is " 

slanted from the vertical, as a result of which the'nature , 
of the nearest approach of one cone 1toqthe other is not 
readily apparent from . any exterior .view or vertical 
section." . - . " ' 

It will be apparent from an examination ‘of the drawing 3 
.that the spearpoint compacts are not disposed, in lands, ' 
and are generally disposed in circumferential rows which 
overlap one another from a row on one cone to an adja 
cent row on either of the other two cones. ' . . - v 

' By way, of example and contrast, it may be stated that 
‘the bit illustrated in the drawing is one extensively manu-v 

in prior art. bits failed prematurely through erosionofthe 
spearpoints. Each ?gure ofthe drawing is an accurately , 
scaled reproduction of‘the samef97/s" '(dia.) bit; FIG 
VIJVRES l‘ and 2 are reduced in size, butFIGURE 3 as sub; 7. 

. mittedv'is a' full scale representation of the'compacts' as ‘ 
, they are swept through a vertical, planepass'ingthrough -. 
~ the bit axis 16. , Thus the radius of-the bit and the bore? 
hole cut by the, bit, from bit center line 16 to gage/sur 
face 22 or formation sidewall 24, is 41546 inches; 
, ,Thecore or post23 not cut bythe 'spearpoint compacts " 
decreases from a maximumdiameter of 3A" at horizontal‘: 
line A to a minimum of about 7A6".at the closest approach 
of a compact thereto, at horizontal line B of FIGURES. ; T ' 

p A core of such diameter presents no serious impediment . \ 
I to the progress of the bit in'making hole, and'is'apparently, . ‘ ' 
broken olf progressively,,the broken sections falling'to 
the'hole and being comminuted by thecutters. j ._ ' ,. 
1 As indicated above, the disadvantage of core forma 
tions in the "operation of; a rock bit "of the‘ prior art‘ is? ' 
the ‘premature disintegration 'of'the' spearpoint icutting 
structure. This early destruction of the spearpoints ‘ap 
pears. to result from a chain ofrevents starting with a 
failure of the cone metalbetweenadjacent compacts‘. 
Pieces of the metal are fractured and break off, weakening I 

l 
i 
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the structural support for the compacts. Further rotation 
and vibration aggravate the condition until the compacts 
themselves fall out, exposing other areas of the cone metal 
to erosion, such areas frequently underlying the compact 
holes because of prior spalling. Although the outer thick 
ness of the cone wall will resist erosion for a time by 
virtue of its case hardening, such abrasion-resistant ma 
terial wears off quickly relative to the rate of wear of com 
pacts, thus exposing the softer, unhardened inner layer. 
This layer erodes rapidly to expose the bearing surfaces, at 
which point cone failure is virtually complete. 

In approaching the present invention, it was at ?rst 
postulated that the desired results would be obtained by 
blunting the spearpoint and increasing the number of 
compacts therein relative to the number in a prior art 
spearpoint of the same size. This thinking was based on 
the assumption that more compacts would be needed to 
prevent the core from growing, the thinking being that 
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15 

the compacts in the spearpoint area would now have to ' 
cut core as well as bottom. . It was soon discovered, how 
ever, that the very opposite tack had to be taken, using 
less compacts in the wraparound spearpoint of the present 
invention than in the three-spearpoint cutters of the 
prior art. 
Thus the total number of spearpoint compacts in the 

9%" bit illustrated in the drawing is 46, of which 14 are 
on cone 1, 16 are on cone 2, and 16 on cone 3. These 
compacts are all either %." or 7A6" in diameter and all 
but the single compact 26 in the very end 41 of cone 1 
are either 11/32" or %" in length, the exception being 
1/2” long. By contrast, the total number of spearpoint 
compacts in a standard 9%" dia. three-spearpoint bit of 
the prior art is 56, of which 17 are on cone 1, 18 on 
cone 2 and 21 on cone 3. These compacts are also of 
either 3/8" or 7/56” diameter, and all but one are 11/32" in 
length, the exception corresponding to the single compact 
26 in end 41 of cone 1 as shown and being 3/8" dia. by 
1%2" long. Thus the sizes of the compacts used are 
essentially the same, but in the wraparound spearpoint 
more formation cutting is obtained by using less com 
pacts than are used on the prior art three-spearpoint bit. 
While the latter has proven adequate in fast drilling in 
most formations, it has broken down by spearpoint failure 
in certain types of formations, while the wraparound 
spearpoint bits of the present invention have drilled the 
same formations with superior performance. 

It is believed that one of the most important factors 
in the success of the present invention is that the cone 
metal section between any pair of adjacent compacts has 
been increased. The importance of this fact may be 
appreciated by imagining a sectioning plane passing 
through the axes of a pair of adjacent compacts in any 
one row. Since the cone periphery is circular in section, 
the cylindrical compacts mounted normal to the cutter 
surface will approach one another most closely at the 
bottoms of the holes in which they are mounted. The 
metal between adjacent hole bottoms constitutes a po 
tential source of failure, and if the dimension is too small 
the metal may fracture and break out. The minimum 
such dimension between any pair of spearpoint compacts 
in the present invention is about 1A; inch, a dimension 
made possible largely by decreasing the number of 
compacts despite the sacri?ce of cone nose metal through 
rounding. Since the corresponding minimum dimension 
in the prior artthree spearpoint bit discussed above is 
about 1%; inch, it can be seen that this critical dimension 
has been at least doubled in the present invention. In 
this connection it should be noted that the bearing pin 
15 and associated bearings 17, 18, 19, 20 and 21 are 
identical with the prior art bit alluded to above, and that 
the cone shells are also identical except for the blunting 
of the nose and the holes for the compacts. 

It will be noted that the single 7/56" dia. by 1/2" long 
compact 26 in the end 41 of cone 1 shown in the draw 
ing is slightly cocked with respect to the cone center line 
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6 
25. While there is nothing particularly critical about such 
disposition, it may be noted in passing that such disposi 
tion permits the particular compact to engage and disin 
tegrate a greater area of formation than would be the case 
if it were co-axial with center line 25. To appreciate this, 
it is only necessary to keep in mind that the rolling motion 
of a conical cutter is a combination of rotation about bit 
axis 16 and rotation about cone center line 25. The two 
extreme positions of this compact are indicated as 26A 
and 26B in FIGURE 3. Cone end 41 is normal to the 
compact and thus departs slightly from a true normal to 
cone center line 25 to furnish uniform support for the 
compact. 
While the rolling cutters of the present invention have 

been described above with reference to a particular size 
three-Scone rock bit, it is believed to be readily apparent 
that the invention is not limited to a particular number 
of cones or size of bit. Thus the number of cones may be 
four or more, two or even one, the compacts being dis 
posed according to various appropriate schemes now well 
known in the art. The principles involved may also be 
vapplied to other rotary earth penetrating devices using 
rolling cone cutters, e.g., core drills, reamers and “big 
hole” drills. A core drill may be thought of as a rock 
bit in which the cutters are disposed at a larger radius 
to leavepa relatively large core, and including various well 
known structures for severing and retrieving a core. The 
structural features of the present invention-rounding the 
cone nose, disposing compacts therein normal to the nose 
surface and reducing the number of compacts therein to 
provide adequate metal section between adjacent com 
pacts, are readily applicable. 

It is also believed to be apparent that the wraparound 
spearpoint of the present invention may be employed on 
a rolling cone cutter in which the cutting structure out- ' 
wardly from the spearpoint consists of steel teeth or com 
binations of steel teeth and the compact type cutting 
structure illustrated. 
What is claimed is: 
1. In a rock bit having a multiplicity of rolling cone 

cutters mounted thereon with their axes of rotation in 
clined downwardly and inwardly with respect to the axis 
of rotation of the bit, wherein each cutter has a conical 
nose at its small end terminating adjacent but short of 
said bit axis, such nose having inserts of wear resistant 
material protruding therefrom with blunt cutting tips 
and wherein such inserts are disposed and distributed 
between cutters to roll through adjacent and overlapping 
annuli, the innermost such annulus being de?ned by an 
insert from the apex of one of said conical noses, the 
improvement comprising slightly truncated ends on all _ 
of said noses and said inserts of wear resistant material 
protruding from the conical surfaces and some of the 
truncated ends of said noses with the cutting tips of all 
inserts adjacent but spaced an appreciable radial dis 
tance from the bit axis at their nearest approach thereto, 
said insert in a nose apex having its cutting tip protrud 
ing axially beyond the cutting tips of the other inserts 
and such other cutting tips being disposed in axially 
spaced concentric annular rows of progressively increas 
ing radius so that, as all cones are rotated through a 
common position, such cutting tips of the nose inserts 
lie within and de?ne a convex surface of revolution sur 
rounding the small end of the cutters, said radial dis 
tance being such as to adapt said bit to cut a wellbore 
leaving a rock post of such a radius that the post dis 
integrates as drilling progresses, the number and spacing 
of said inserts in the noses providing supporting cone 
material between adjacent inserts having a minimum 
dimension of about 1%: inch. ' 

2. The improved rock bit of claim 1 in which said 
insert in a cone apex is inclined with respect to the cone 
axis, whereby said insert during rotation and rolling’ of 
the cone describes an annular path of greater width than 
it would if it were mounted concentric to said axis. 



is, lea/ta? 

3. In a rock bit in which there are a multiplicity of 
‘ legs extending downwardly from the head, thereo?bear 
'ing pins extending downwardly and inwardly from said 
legs toward' the axis of rotation of said bit, andlrolling 
cone cutters rotatably mounted on said bearing pins, 
such cutters having conical nose portions v‘terminating 

rotated, such cutting structure including wear-resistant 
inserts securedin and distributed over the nose portions 
and protruding, therefrom with‘blunt cutting extremities, 
the improvement comprising slightly truncated noses on 
said cutters and having said wear resistant inserts secured 
in and protruding from all of the conical peripheries and 
from some of the truncated ends'of saidrnoses, said in 

' short of thebit axis and cutting structure adapted to co- l 
'operativ'ely cut rock and de?ne a wellbore as such bit is, 

10 

15 
serts’being'rotatable with the coners'through points" in a 7 
‘vertical plane of the bit axis which are adjacent said axis 
but spaced therefrom an appreciable radial distance, one 
of'said-inserts being centeredin a truncated end of a ' 
[nose with its tip extending axially of the cone'farther 
than thertips of the other inserts, said other inserts being 
disposed’ in annular rows‘with their cutting tips spaced 
progressively away from the tip of said center‘ insert in 
the direction parallel to a cone axis, such arrangement 
being one wherein the insert tips of all cones, when such 
cones are superimposed on each other in a common posi 
tion, lie within and de?ne a convex surface of revolution 
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centered on and surrounding a cone nose, said radial dis 
tance being such as to adapt said bit to cut a Wellbo're 
leaving a rock post of such a radius that the post dis 
integrates as drilling progresses. I 

4. The improved rock bit of claim 3 in which the 
minimum dimension between, adjacent nose inserts is at 
1east%§inch-. " ‘g V -,t ' " 

5. The improved rock'bit of claim 3 in Which'said 
‘center insert is' inclined with respect to ‘said’ cone axis, 
whereby said insert during’ ‘rotation and rolling of the 
cone describes an’ annular path of greater width than it 
would if it were’ mounted concentric to said axis. 
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