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.This invention relates to a well drilling tool and
relates more particularly to a drilling bit. It is
& general object of the invention to provide a well
drilling tool, such as'a bit or the like, that em-
bodies a simple, practical and improved, cutting
means whereby. the tool is. self-sharpening
through use. i )

In the drilling of “deep wells, certain earth
formations are encountered that are effectively
-drilled by diamonds or bodies of hard cutting ma-
terial, usually known as’diamond substitutes, lo-
cated on the cutting parts of the drilling tools.
Self-sharpening drilling tools have been suggest-
ed wherein the parts or bodies of hard cutting
material are carried by, or backed up by, ma-
terials such as bronze, brass, aluminum, etc.,

. having relatively low resistance to abrasion. Ma-

20

terial having a low resistance to abrasion does
not have sufficient: strength to withstand the
usage to which a drilling tool is subjected, or to
properly and dependably hold the bodies of hard
cutting material. o .

An object of this invention is to provide g self-

. sharpening .drilling tool in which the diamond
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substitute or bodies of hard cutting material are
mounteéd in a simple and effective manner and are
firmly held against displacement or separation
from the tool. - R

Another object of the invention is to provide
‘a_drilling tool of the character mentioned in
which the diamond substitutes are mounted or
embedded in plates of relatively hard strong ma-
terial carried on the faces. of blades formed of
a-material having a relatively low resistance to
abrasion. -~ B

Another object of the invention is to provide g
tool of the character mentioned in which the
plates of relatively hard material carrying the
bodies of - hard cutting material are ~directly

joined or connected to the body of the tool as well -

as being bonded or attached to the blades of rela-

- tively soft material.. S :
Another object of the invention is to provide

a drilling tool of the character mentioned in-

o volving improved means for anchoring or secur-

ing the plates of the cutting units to the blades
of relatively soft material.

Another object of the invention i§ to provide
a bit or tool of the character mentioned in which
the material having relatively low resistance to
abrasion and the plates carrying the diamond

substitutes are anchored to the body of the tool”
‘and to one another in an effective manner so that.

the:finished tool is in the form integral hody or

" unit. :

Another object of the invention is to provide
a cutting element or unit for embodiment in a
well drilling tool that embodies a plate or the
like, formed of steel or hard bronze in which a
multiplicity of diamond substitiutes or bodies of
hard cutting material are embedded.

Further objects and features of the invention
will be best and fully understood from the fol-
lowing. detailed description of typical preferred
forms, throughout which description reference
will be ‘had to the accompanying drawing, in
which: - ' o

Fig. 1 is a perspective view of one form of bit
provided by -the present invention. Fig. 2 is a
horizontal fragmentary sectional view of the tool
illustrated in Fig. 1 of the drawing, being a view
taken through one of the blades and cutting
units. Fig. 3 is a horizontal fragmentary sec-

-tional view similar to Fig. 2 of another embodi-
Jnent of the invention. Fig. 4 is a vertical de-

tailed sectional view taken as indicated by line
4—4on Fig. 3, and Fig. 5 is' a horizontal -frag-

‘mentary detailed sectional view of another form

of the invention. :

In accordance with the broader aspedts of the -
invention, the cutting means or cutting units

provided by the invention are adapted to be em-
ployed on tools of various characters, for ex-
ample, on well  bits, well reamers, core drills,
milling tools, ete. Thioughott the following de-
tailed disclosure, the invention will be described
in two simple forms embodied in well drilling
bits. It is to be understood that the invention
is not to be taken as limited or restricted to the
specific forms and- applications about to be de-
scribed, but is to be taken as including any fea-
tures or modifications that may fall within the
scope of the claims, - ) .

The embodiment of the invention illustrated in
Figs. 1 and 2 of the drawing includes generally,
a body 10, a plurality of cutting elements or units
1i connected .directly to the body 10, and mate-
rial 12, having relatively low resistance to abra-
sion, cast on the body and the rear or back sides
of the units 11 forming the blades B of the tool,

The body 10 of the tool is adapted to be
mounted on and operated by an operating string
of rotary drill pipe, or the like. 'The body is

cylindricel in its general configuration and has

a central vertical circulation opening 13 extend-
ing into its upper end. In the particular form of

invention Hlustrated in the drawing, the lower

end of the body 10 is rounded .or semi-spherical’

and is provided with a plurality of branch cir-- 110
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culation openings 14 communicating with the
central opening 13.

The cutting units 11 are the active or cutting
elements of the tool for acting on the forma-
tion. - There may be any desired number of cut-
ting units 11, depending upon the type of bit and
upon the character of the formation for which-
the bit is intended. In the case illustrated in
the drawing, there are four like cutting units 11
attached directly to the body 10 and arranged on
the forward sides of the blades B, relative to the
direction of rotation of the tool. Each cutting
element or cutting unit 11 includes a plate 15-and .
a multiplicity of diamond substitutes or bodies
16 of hard cutting material carried by the plate. -

The plates 15 are formed of material having
sufficient strength and hardness to withstand
the working conditions in the well and to de-
pendably and firmly hold the inserts 16. ‘It has
been found practical to form the plates 15 of

steel, hard bronze, or the like, = It is a feature of -

the invention that the plates 15 are attached or
connected directly to the body 10 of the tool and
form the faces or forward sides of the blades B.
The plates 15 are shaped to conform to the ex-
ternal configuration of the lower end portion of

‘the body 10 and the _configuration of the blades

B, and in the form of invention illustrated in
the drawing, have flat parallel sides. The cut-
ting units 11 are disposed in vertical planes and

" in planes radial relative to the vertical longitu-

dinal axis of the body 10. The inner edges of
the plates 15 engage or abut the exterior of the
body 10 and the plates are attached to the body
by points equally spaced apart around the body.

-In the preferred construction, the plates 15 ot

“the cutting units and the blades B of relatively
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70 cutting material may be formed of tungsten car-

soft material, extend considerable distance lon-’
gitudinally of the body ‘10 and project down-
wardly and outwardly from the lower end part
of the body. The lower ends of the plates 15
are inclined or curved upwardly and inwardly
while the upper ends of the plates are inclined
downwardly and outwardly.

The means .for connecting or attaching the
plates 15 of the cutting units to the body 10 in-
cludes elongated lugs or ribs 17 projecting from
the body. - The rear sides.or backs of the plates-
15 are arranged against the forward sides of the
ribs 17 so that the ribs operate to brace and back
up the cutting. units 11. The ribs 18 are pref--

‘erably of sufficient length to extend substantially

the entire lengths of the plates 15. The plates

_15 are welded or brazed to the body 10 depend-

ing upon the material of which the plates are
formed. Thé inner edges of the plates 15 may.
be welded or brazed-directly to the body 10 as
at 18 while welding or brazing 19 may connect

the rear sides of the plates 15 with the- outer

ends of the ribs 17. Incthe preferred construc-
tion the welding or brazing 18 and 19 extends
the entire.lengihs of the plates 15. It is to be
understood- that the plates 15 are brazed or

“welded directly to the body 10 prior to the cast-
ing of the material 12 on the body so that the

cutting units 11 constitute integral portions. of
the body 10 before the casting of the ma.terial
on the body. -

* The diamond substitutes or bod1es 16 of hard

bide or like cutting and abrasion resisting mate-
rial. There is a mulfiplicity of cutting bodies
provided in each’ cutting unit 11 and the bodies

75 16 may be either fully or partially embedded in

the plates 15. In the forms of the invention il-

- suitable manner, for example, they may be weld-

‘ness, ' In the pa.rticular case illustrated in the

1,028,488

lustrated in the drawmg, the hard cutting bodies
16 are partially embedded in the plates 15 to
have their outer sides flush with the faces or for-
ward sides of the plates 15. The diamond sub-
stitutes or cutting bodies 16 may be rectangular
members and are preferably embedded in the
platés 15 in spaced relation. The cutting bodies
16 may be spaced apart in spaced vertical and
horizontal rows as illustrated in Fig. 1 of the
drawing. It is preferred to have a vertical row
of diamond’ substitutes occur at the outer edge

80

85

‘of each plate 15 and a horizontal row of the

cutting bodies along the lower margin of each
plate. The diamond substitutes or bodies 16 of
hard cutting material have greater resistance to
abrasion than the plates 15 and blades B so as
to be at all times exposed to effectively act on

.the formation. = As set forth above, the plates 15

of the cutting units 11 may be formed of steel,
hard bronze or the like. -It may be desirable to
make the plates 15 of hard bronze in preference
to steel as bronze bonds more readily with tung-
sten carbide, or the like, and has a comparatively
low melting point so that the diamond substitutes -
16 are not materially affected or injured by high 100

temperatures when ca.st or, embedded in - the
plates.

Anchoring means are provided on’ the units
11 to insure an effective bond or connection be--
tween the material 12 of the blades B and the
plates 15. A plurality of spaced anchors 20 pro-
ject from the rear’side of each plate 15 to project
into or be embedded in the blades B. The an-
chors 20 may be attached to the plates 15 in any
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110
ed or brazed to the plates. Heads or enlarge-
ments 21 are provided on the outer ends of the
anchors 20 to effectively lock together or connect

the cutting units 11 and the blades B. .

The material 12 is cast on the body 10 and 115‘
the backs or-rear sides of the plates 15. The
material 12 may be bronze, brass, aluminum, or
other material that has a comparatively low.re-
sistance to abrasion. In accordance with.the in-
vention' the material 12 is cast directly on the
body 10 and rear sides of the plates 15. The
plates 15 and the body 10 may be plated or other-
wise treated to insure a more perfect bond with.
the covering 12 of relatively soft material. In
practice, the relatively soft material 12 effec- 128
tively bonds with the body and the plates 15 -
and thus forms an integral or unbroken connec-
tion between the plates and body. The sheath
or _covering of relatively soft material 12 may
completely encase the periphery and: the lower ?
end of the body 10 as illustrated throughout the
drawing. - Anchor means is provided to aid in
connecting or locking the. cast material 12 to the
body 10. Circumferentially. spaced lugs or ribs
22 project from the body 10 to be embedded in 138
the material 127 Openings 14a are provided in
the material 12 in register with the branch cir-
culation openings 14 to discharge the fluid down-
wardly from the body at points spaced between
adjacent blades B. 140

The blades B form jntegral projections on the .

-main body of the material 12, In the preferred

‘construction the blades. B. extend the entire
lengths of the plates 15 and are’ of suitable thick- 1 “
drawing the blades.B are bevelled or cut away
rearwardly and inwardly from.the outer and
lower edges of the plates 15. The outer sides’
23 of the blades B are gradually curved or 150
bevelled inwardly from the outer edges of the
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plates 15 to evenly join or form continuations of
the exterior of the body of material 12. ‘A plu-
rality of spaced notches 24 are provided in the
lower end of each plate 15 and its backing plate
B. In the particular instance illustrated in the
drawing there are two radial spaced notches 24 in
each assembly of & unif 11 and blade B. The
spaced notches 24 provide three spaced down-

wardly projecting cutting projections or teeth

25 on the lower end of each assembly of a cut-
ting unit 11 and blade B. :

It is believed that the utility and practicabil-
ity of the embodiment of the invention illustrated
in Figs. 1 and 2 of the drawing will be readily
apparent from the foregoing detailed description.
In operation, the inserts or. diamond substitutes
16 resist abrasion and effectively destroy or act
upon the formation. The steel or hard bronze
plates 15 have sufficient inherent strength and
hardness to properly and tightly hold the cut-
ting bodies 16 against displacement. The blades
‘15 being formed of a relatively soft material,
wear away during operation so that the cutting
units 11 are at all times exposed to be active and
to have proper working clearance. In this man-

‘ner the tool is self-sharpening through wear or
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use.” .The plates 15 in being formed of a ma-
terial having strength and hardness intermediate
that of the diamond substitutes 16 and the blades
B operate to dependably carry the diamond sub-
stitutes B and to prevent premature wearing
away of the forward faces of the blades B. The
ribs -17 and welding or brazing 18 transmit the
horizontal working or cutting thrusts directly

~Irom the cutting units 11 to the body 10. The
inner edges of the plates 15 .in abitting . the .

rounded lower end of the body 10 transmit the

upward thrusts directly to the body. The blades -

B properly back up the cutting units 11 and give
the bit the desired size and weight. The body
16 may be recovered after the cutting units 11
and the blades B are worn away. The material

- 12 may be melted from the body and the remain-

ing portions of the blades 15 may be broken or
cut from the body so that new cutting units 11
and a new covering of relatively soft material
12 may be applied to the body.

In the form of the invention illustrated in Figs.
3 and 4 of the drawing, the cutting units 11a are

- applied to the tool after the relatively soft ma-

terial 12¢ has been cast on the body 10a. The

* body 10e, the cutting units 11¢ and the material
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12a¢ may be.of substantially the same. construc-

_‘tion, shape, and character as the corresponding

parts of the tool illustrated in Figs. 1 and 2 of
the drawing. ' As set forth above, the relatively
soft material 12a is cast on the body 104 prior to
the mounting of the cutting units 11a on the
tool. The forward faces.of the blades B’ are flush
with the forward sides.of the ribs 17a¢ as illus-

. trated in Fig. 3 of the drawing. The plates 15a

carrying the bodies 16a of hard cutting material
are arranged against the forward faces of the

~ blades B’ and the ribs 17a. The inner edges of

8.
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the pldates 15¢ may be welded or brazed directly
to the body 10a as at 30. Anchoring projections

31 are provided on the rear sides of the plates -
Spaced openings 32 are provided in the

15a.
blades B’ to receive the anchors 31. The body

of material 12¢ may be cut away as at 33 to per--

mit the ready insertion of the anchors 31 in the
openings 32. The openings 32 pass the anchors
31 with considerable clearance. After the cut-

- ting units 1ie have been arranged in position
- against the forward faces of the blades B’, molten

serve to ourselves any changes or variations that
. Iay appear to those skilled in the art or fall with-

‘ : _ 3
metal, or the like, may be poured into the open-
ings 32 to connect the anchors 31 to the blades.
It will be apparent how the material upon cool-
ing, effectively locks together the cutting units
11g and the blades B’. The use and operation of .
the embodiment illustrated in Figs. 3 and 4 of the
drawing is substantially identical with the form
illustrated in Figs. 1 and 2. .

In Fig. 5 of the drawing, we have illustrated
another manner of anchoring or connecting the
cutting uriits to the blades. The cutting units 110,

" the material 12> and the blades B2 may be identi-
-cal with the corresponding elements of the form

illustrated in Figs. 1 and 2 of the drawing. A
plurality of spaced transverse openings 60 are.
provided in the plates 15b, The openings 60 are
tapered or flared outwardly toward the forward
faces of the plates 15, When the material 120
is cast on the body and plates it flows into and
fills the openings 80 and upon cooling effectively
connects.the plates 15 and blades B3, o

Having described only typical preferred forms
of the invention, we do not wish to limit ourselves
to the specific details set forth, but wish to re- 106

in the scope of the following claims.. :

Having described our invention, we claim:

1. A well drilling tool including, a body, a mem-
ber of relatively hard material attached directly 105
to the body, bodies of hard cutting material em-
bedded in the member, and a layer of material
having relatively low resistance to abrasion en-
casing the body and intimately adhering to the
body and the rear side of said member. - . - 110

2. A well drilling tool including, & shank, a
plate of relatively hard material joined directly
to the shank, bodies of hard cutting material em-~
bedded in the plate, and a surrounding: layer of
material having relatively low resistance to abra-
sion cast on the shank and having a projecting -
blade portion cast on the rear side of the .said - -
plate. ) o T e
3. A well drilling tool including a body, plates _

of relatively hard material joined directly to the 120

115

--body at spaced points, bodies of hard cutting ma-~

terial embedded in the plates, and a layer of rela-
tively soft material intimately adhering to the:

‘body and having projecting blade portions inti-

mately adhering to the rear sides of the plates. 128
4. A well drilling tool including a body, plates
of relatively hard material integrally joined to
the body at spaced points by fusion, bodies of
hard cutting material embedded in the plates,
a swrrounding layer of relatively soft’ material 130
cast on the bedy and having projecting blade-
portions cast on the rear sides of the plates, and
anchoring means between the plates’ and blade -
portions. -~ g
5. A well drilling tool including a body, plates 135
of relatively Hard material integrally joined to
the body at spaced points, bodies of hard cut-~

‘ting material embedded in the plates, & layer of -
-relatively soft material cast on the body and hav-
.ing projecting blade. portions cast on the rear 140

sides of the plates, and anchoring means between -
the plates and blade portions, said meaps- in-
cluding anchor projections on the rear sides of
the plates embedded in the said blade portions.

6. A well drilling tool including 2 body, & plate 146
of relatively hard material integrally joined to A
the body, bodies of hard cutting material em-
bedded in the plate, a surrounding layer of rela-

{ively soft material cast on the body and having ___

projecting blade portions cast on the rear sides 150
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of the plate, and anchoring means between the
body and said soft material, said means includ-
ing projections on the body and embedded in the
said material. . ’

7. A well drilling tool including a body, an in-
tegral projecting rib on the body, a plate of rela-
tively hard material arranged against the for-
ward side of the rib and integrally joined to the
body, hard cutting material embedded in the
plate, and a layer of relatively soft material cast
on the body and having a blade projection back-
ing up the plate.

" 8. A well drilling tool including a body, a layer

of relatively soft material cast on the body and
having a blade projection, a plate of hard ma-
terial joined with the body, a plurality of spaced

cutting embedded in the plate, and means for
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attaching the plate to the blade projection in-
cluding an anchor projection on the plate adapt-
ed to be passed into an opening in the blade pro-
jection, and material poured into the said open-
ing.

9. A well drilling tool including a body, a sur-
rounding layer of relatively soft material cast
on the body and having a blade projection, a
cutting unit, and means for attaching the cut-
ting unit to the blade projection including an
anchor projection on the unit adapted to be
passed into an opening in the blade projection,
8 head on the anchor projection, and material
poured into the said opening.

JOHN H. HOWARD.
ALFRED C. CATLAND.
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