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To all whom it may concern:!

Be it known that I, Jomy P. KarNs, a citi- .

zen of the United States, residing at Chi-
cago, county of Cook, Illinois, have invented
certain new and useful Improvements in Bit
Dies, of which the following is a specifica-
tion. 8 -

This invention rvelates to mechanism for
sharpening bits, such as are used in the
drilling of wells and the like, and in other
rock operations, and comprises among . its
objects to provide an apparatus which will
make it possible to sharpen bits in a much
shorter time than has heretofore been pos-
sible; to provide means for sharpening drill
bits which will make it possible to bring the
bits accurately to gauge when sharpening
them; to provide, in a structure of the char-

“acter stated, means for compensating for
slight angularity between the sharpening
tool and mechanism used to drive the same;
‘to provide means by which the cutting face
of a bit may be shaped by a single forging
operation; and such further objects, advan-
tages, and capabilities as will later more
fully appear: , : S

My invention further resides in the com-
bination, construction, and arrangement of
parts illustrated in the accompanying draw-
ing, and while T have shown therein a pre-
ferred embodiment I desire the same to be
understood as illustrative only and not as
limiting my invention.

In the drawing annexed hereto and form-
ing a part hereof,

Fig. 1 is an elevation of one form of my
invention, with a portion thereof shown in
section. S

Fig. 21s a similar view of another form of
my invention. : '

Fig. 3 is a lower face view of a structure
such as shown in either Fig. 1 or Fig. 2.

Fig. 3*is a face view of a bit such as would

_ be sharpened by the device shown in Fig. 3.
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. plied to the bit. .

Tig. 4 is a view comparable to Fig. 8 but
showing another form of die. ‘
Fig. 4* is' a bit, for the sharpening’ of
which a construction such as that shown in
Fig. 4 is used. L .
‘Fig. 5 is an elevation of the cutting end of
a dull bit such as'shown in Fig. 3%, and illus-
trating the sharpening die about to be ap-

Fig. 6 is a broken s.ectioh substantially

along the plane indicated by the lines 6—6,
Figs. 4 and 4% ' :
Fig. 7 is a similar view after the bit has
been sharpened. =~ : o
Referring more in' detail to the annexed
drawing, numeral 1 designates the body. of
the die. member which may have its opera-
tive or active face shaped as shown in either

Fig.-3 or Fig. 4 or in any other form re-:

guired by the particular bit which it is de-

sired to sharpen. Secured to the periphery.

of this die body 1 is a ring 2 which projects
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below the die face to form a gauge against

which the bit may be expanded during the

sharpening ' operation.  In this way the
trimming edge of the bit, indicated by the..

numeral 3 may be brought out to such a
point that when the bit operates in the hole
which it is cutting, said hole will be cut and
trimmed accurately.” Thering 2 may be put
on the body member 1 in any manner desired.
but it is ‘now considered preferable to heat
the same and place it on the body member
while cold so that when the ring cools it will
be held firmly in position. In some forms
of execution of my invention the gauge ring
is dispensed with together with its function.
" The body member 1 is preferably provided
with- guide members 4, which will serve,

with ~one type of bits merely as guiding

means to properly position the die with re-
lation to the .bit 6, but with other types of
bits, such as those shown in this drawing
these guide members 4 will serve -also as

-spreaders to force the wings 5 of the bit

outwardly against the gauge ring 2. This
spreading function is  accomplished by
means of the wings 6 formed integrally with
the guide member 4 and, since they are
tapered or wedge-shaped, their mnatural
tendency is to force the trimming wings 5
outwardly when the die is forced longitudi-
nally against the bit to shape and sharpen
the end thereof. In those cases in which a
gauge ring is not used on the die its place
1s preferably, though not necessarily, taken
by functionally equivalent structure.

The bits shown 1n the present drawing are

‘provided ' with centrally arranged bars 7

which are provided with cutting edges 8, as
shown most clearly in Figs. 32,4 and 7. As
shown in Figs. 8 and 4 the dies are provided
with depressions 9, -inclining inwardly as
shown in Fig. 6 at, 10, - Projecting inwardly
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into the depressions 9 are ridges 11 which
form in members T the corresponding
notches 12, thus giving to this cutting mem-
her a saw-tooth effect. Similar notches 13
we formed in the wings 5 by means of the
projections 14 upon the operative face of the
die member.

The body member 1 may or may not be
rounded as shown in Figs. 1 and 2 and have
a cooperating cap 15 as bere shown, but it
is probably preferable to have the rounded
cooperating faces, inasmuch as this permits
the cap 15 to slide relatively to the top of
the body member in the event that the means
used for forcing the die longitudinally
against the end of the bits does not happen

‘to press flatly against the flat face of the

cap. ‘The latter may be provided with a de-
pression 16 to cooperate with a projection
17 on the top of body member 1, to prevent
the cap from sliding off from the body mem-
ber, though this is not considered. essential.

Though the present dévice is intended pri-

“marily for use with large bits, it.is':not con-

fined in its utility to such structures, as it is
also capable of use with bits of small dimen-
sions.

In sharpening a bit of the kind shown in
Figs. 3* and 4%, 1t is usual, though not neces-
sary, to hammer out the cutting member 7
to a fairly sharp edge 8 before putting on
the die to complete the work. It is of course
understood that before either this operation
or the final operation of shaping the bits by
means of the die can be accomplished it is
necessary to thoroughly heat the bit, as is
customary in this art. If the bit has not
been used to the point wwhere the cutting
edge becomes considerably dulled, it may not
be necessary to hammer out member 7, as
indicated above. After this preliminary
step has been completed and the bit is thor-
oughly heated, it is stood up on the shank
end and the die is placed on the cutting end
and then a weight of sufficient size, depend-
ing upon the size of the bit, will be used to
force the die longitudinally of the bit to
shape the cutting edge 8 and the trimming
wings 5. In the cage of a large bit, for ex-
ample 24 to 30 inches or larger, a weight of
approximately two tons mav be advanta-
eoously used. If such a weight be dropped
one or two feettipon the die, it is only neces-
sary that it be dropped two-or three times in
ovder that the bit may be completely sharp-
ened and brought to ‘gauge. -After this the
e is removed and the bit is again temipered.
This manner of sharpening bits savesa large
percentage of the time heretofore required
for:such work and results in the -bit-always
heing - properly sharpened and brouglt to
correct ‘gauge. Instead of placing the die
on the bit and *dropping -a weight .thereon,
the die-may he:suspended frem-the bit, in
close -proximity ‘thereto, and thetwo lifted
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and dropped in such position that the face
of ‘the die opposite the .operative face will
strike on a hard surface thus eliminating
the use of a separate weight and causing the
weight.of the bit to-perform.its function.

It 13 of course understood that.the specific
deseription of structure set forth above may
be -departed from without departing from
the spirit of my invention as set forth in
this specification ‘and the appended claims.

Having now described my invention,
I claim:—

1. A bit shaping die comprising. parts-ar-
ranged for ferming on the face of the bit
a transversely arranged ridge, and parts-ar-
ranged laterally -with respect to the -first
named parts for forming wings on the bit
luterally of the ridge, said first named parts
being provided witly projections whereby
tnere will be formed notches in the cutting
edge of the ridge.

2. A bit shaping die comprising parts ar-
anged for forming on the face of the bit a
transversely arranged ridge, and parts ar-
ranged laterally with respect to the first
named- parts:for forming wings ‘on the bit
Interally of the ridge, said first mamed parts
being provided with projections whereby
there  will be formed notches in the cutting
edge of the ridge,-and means on the face of
the die for forming notches in the cutting
faces of the wings.

3. A bit shaping die comprising -a. body
member having a transversely - extending
groove, projections in ‘said groove.to form
depressions in the bit face, spreaders close-
Iy adjacent the sides of the groove and
adapted to:spread, laterally, portions of the
bit to form a shaping face of generally cir-
cular contour.

4. In a die, a body member -grooved dia-
metrically to form a centrally arranged
cutting edge on a bit, spreaders closely ad-
jacent the sides of said. groove to force out-
wardly a portien of the metal of the bit to
constitute shaping wings, said die having on
some of its shaping faces projections to form
notches in the cutting and shaping faces of
the bit. '

5. In a die, a body member grooved dia-
meetrically to form a centrally arranged cut-
ting -edge, spreaders closely adjacent the
sides of said .groove to force .outwardly a
portion of the .metal of the bit to constitute
chaping wings, said die.-having on some of
its shaping faees projections to .form notch:
es in the cutting and shaping faces.of the bit
in combination with .a gauge ring encircling
the body.-member and secured thereto against
which the operating portions of the bit may
he spread when being shaped.

6. In a die, -a body . portion adapted to
shape “the -operating portien of -a - bit :and
having its outer face opposite the shaping

face - conves, in -combimation with a ‘eap
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adapted to rest on the convex face of the
die and having its die engaging face shaped
to fit the said convex face of the die.

7. In a die, a body member grooved dia-
metrically to form a centrally arranged cut-
ting edge and having means for forming one
or more peripherally disposed cutting edges,
said die having on some of its shaping faces
projections to form notches in some of the
cutting edges of the bit.

8. In a die, a body member grooved dia-
metrically to form a centrally arranged cut-
ting edge and having means for forming one

or more peripherally disposed cutting edges

having the groove for forming the diametri--

cally disposed cutting edge deeper than the
portions for forming the peripherally dis-
posed cutting edges. - ' '

9. In a die, a body member grooved dia-
metrically to form a centrally arranged

8

cutting edge and having means for form-
ing one or more. peripherally disposed cut-

‘ting edges, said die having on some-of its

shaping faces projections to form notches

“in some of the cutting edges of the bit, and
having the groove for forming the diametri-

cally disposed cutting edge deeper than the
portions for forming the peripherally . dis-
posed cutting edges. :

10. In a die, a body member grooved dia-
metrically to form a centrally arranged cut-
ting edge and having means for forming one
or more peripherally disposed cutting edges,
said die having formed on its operative face

‘tapered projections to form in one or more

of the cutting edges of the bit V-shaped
notches having sharp cutting edges.

In witness whereof, I hereunto subscribe
my name to this specification. '
: JOHN P. KARNS.
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