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o all whom it may concern:

Be it known that I, Mosges C. JOHl\SON of
Hartford, in the county of Hartford and State
of Connectlcut have “invented certain new
and useful Improvements in Drilling-Tools,
of which the following is a full, clear, and

exact deseription, whereby any one skilled

in the art can make and use the same.

The invention relates to the class of boring-
tools that are commonly known as “twist-
drills.”

The object of the invention is to produce a
drill having two spiral grooves that are stiff
and strong, so as to resist any tendency to
untwist, bend, or break; that will always, un-
til it is "worn down to the shank, maintain
lips having a econstant catting angle of maxi-
mum efficiency to properly raise the chips
without an expenditure of excessive force,
and that will freely clear itself of chips with-
out unnecessary frietion.

To this end the invention residesin a twist-
drill which bhas two parallel spiral grooves of
uniform pitch aind equal width from end to
end, but of gradually-decreasing depth from
pomt toshank, whereby the lands are of equal

width, the lmes of the cutting-edges.of the

lands are uniform in pitch and parallel with
the pitch of the grooves, and the web gradu-
ally increases in thickness from point to
shank, as more particularly hereinafter de-
seribed, and pointed out in the claim.

A drill of this-class must have a sharp and
properly-shaped point, so that excessive press-
ure is not required for starting the hole, and
so that the drill will be held central and will
commence the hole round and true. To in-
sure this the web at the point end of the drill
must be thin. It is also necessary that the
drill should be stiff and strong, to resist press-

ure required to feed, to overcome any tend-

ency to untwist and bind against the walls
of the hole under the torsional strain caused
by the resistance of the metal being cut, to
prevent bending out of its course should it

bore into soft and spongy metal, and to pre-
vent breaking should it strike hard placesin |

the metal or should too much power be ap-
plied to the press. To éliminate these liabili-

ties and enable the making of a proper point,
the grooves are made of wradually-decreasmg
deptn from point to shank, so that a web is

(No model.)

left which may commence thin at the point
and gradually inerease in thickness toward
the shank. It is also essential economically
that the drill be so made that it can be used
and resharpened until worn down eclose to
the shank, for the drill rapidly wears away
under repeated sharpenings,- and it is also
considered more desirable when short, for

then it is stiffer than when long and can be-

fed faster and made to cut quicker. Tao per-
mit this, the drill must turn a shaving the
same when worn or ground down close to the
shank as when new. Of course, if the cutting
angle becomes more and more acute as the
drill is worn down the cutting-lips are liable
to break, and if the cutting angle becomes
more and more obtuse the lips will not cut
under and turn the shavings, but will serape
and abrade the chips from the metal, which
requires additional pressure to force thedrill
into its work and reduces thespeed of boring.
The cutting angle at the point of the drill is
that which has the greatest efficiency, and to
maintain this constant the grooves are so
made that the cutting-edges of thelands are
always of the same pnch w1th relation to the
axis of the drill. It is also very necessary
that the drill should freely clear itself of the
chips which are turned, and to provide for
this thegrooves must have sufficient area and
be of sultable shape to prevent any clogging
which would break up the chips and cause
such friction that the drill would heat and
the chips and drill bind against the walls of

the hole, so that the application of great force.

would be required. for turning the drill if it
did not become completely stopped. Toallow
for this clearing of the chips and still keep
the pitch of the cutting-edges of the lands
uniform, so that the cutting angle will be con-
stant, the grooves are formed of the same

‘width from end to end on a uniform piteh.

Referring to the accompanying drawings,
Figure 1 is a side elevation of a twist-drill
embodying theimprovement. Fig.2isatrans-
verse section on dotted line A A, Fig.3is a
similar sectionon line B B, and Fig. 4 is a sec-
tion on line C C.

In the views, 1 1nd1eates the shank of the
drill; which may be formed in any commom
manner to any regular style; 2, the point,
which is ground to the correct. shape; 3, the
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two parallel spiral grooves,'of equal width and
uniform pitch, that gradually deerease in
depth from point to shank; 4, the lands of
uniform pitch and equal width; 5, the cut-
ting-edges of the lands, that are uniform in
pitch and parallel with the pitch of the cen-
ter of the grooves; 6, the cutting-lips formed
at the point ends of the grooves, and 7 the
web, that gradually increases in thickness
from point to shank.

The lines 8 are drawn to show the pitch-
linesof thecenter of the grooves, and 9 are the

piteh-lines of the edges of the grooves, which .

are, of course, alzo the pitch-lines of the edges
of the lands. These lines are of equal dis-
tances apart and are all parallel, showing that
the width of the grooves is the same and the
pitchof the grooves and thelandsare uniform
and parallel. Theangle 10 shows the catting
angle at the point, while that at 11 indicates

_the cutting angle that would be formed near

the shan]\, and these being the same the eut-
ting angle must be constant. The dotted
lines 12 iudieate the taper of the web, that in-
creases in thickness from point to shank.
This drill is formed by giving a solid eylin-
driecal steel rod a rotary motion and feeding
itatthe same time between rapidly-revolving
milling cutters or burrs, that are placed with
their axesinclined obliquely to the axisof the
rod. Thesecutters have blades or teeth that
are somewhat c¢ircular in outline, correspond-

- ing with the shape of the groove to be cut,
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and in order to cut the grooves on the same
pitch the rod is rotated ovenl\‘ and fed with
a regular uniform movement to the cutters.
Thlb insures that the pitch of the grooves
will be the same from end to end; buL to de-
crease the depth of the grooves and leave a
web of increasing thickness the cutters are
gradually drawn away froih the axis of the rod
which is being cut. Simply drawing the cut-
ters away from the axis of the rod to decrease
the depth of the grooves would cause the
grooves to grow narrower and narrower, so
tbat they would not have sufficient area to
plopelly clear the chips. This wounld also

cause the pitch of the cutting-edges of the
lands to gradually increase, and to provide
against thisand keep the piteh of the grooves
uniform and the pitch of the cutting-edges ot
the lands uniform and parallel with the pitch
of the grooves, and also to make the grooves
of uniform width, so as to present a pleasing
appearance and providesufficient area for the
discharge of the chips, the axes of the cutters
with relation to the rod are moved more and
more oblique as they are drawn away from
the center of the rod during the cutting from
the point to the shank. This changing of the

axes of the cutters canses them to eut more
and more across the length of the rod, while
the pitch of the cut remains the same, f01 the
feeding and rotating of the blank continues
refrular, and this compensates for the decrease
of area of groove caused by drawing of the
cutters away from the center, for when the
cutters are gradually turned to cut across the
drill they make a wider cut, the changing
of the axes of the cutters bem[r SO propor-
tioned to the movement away from the axis
of the.rod that the grooves are of uniform
width from end to end.

In the form of drill embodying the inven-
tion illustrated in the drawings the cutlting
angle is about sixty-two and one-half dewrees
at the point, and this angle will always re-
main the same, for the pltch of the cutting-
edges of the lands is always the same, bemnr
about one turn in six. The web of this drill
is thin at the point, so that a correct point can
be ground,and it gradually increases in thick-
ness toward the “shank. The grooves are of
uniform piteh from end to end and of the
same width, which males the edges of the
lands the same pitch, because the mllhn"-cut
ters at the start are at an angle with the axis
of the rod of about twenty-seven and one-half
degrees, and are gr ddua.lly turned as they are
drawn from the axis of the rod until they
stand at the finish at about an angle of thirty-
seven and one-half degrees,

The contour, angle, and area of the groove
at all parts of its length are propoztlonal to

combine the greatest lOIblOIld,l strength, the

most efﬁuenc chip clearance, and the best
form of cutting-lip.

Drills embodying this invention are stiff,
strong, and attractive in appearance. They
Lhave a maximum amount of wear, for they
can be resharpened and used clear down to
the shank. They always cut with the same
ease and efficiency,and they freely clearthem-
selves of all chips without sacrificing cutting
efficiency or strength.

I claim as my invention—

A boring tool having a shank and a point,
with parallel grooves of decreasing depth ex-
tending full width on a spiral of uniform
piteh from point to shank, and parallel lands
extending full width on a spiral of uniform
piteh from point to shank, the edges of the
lands and the center line of the grooves be-
ing parallel and on the same pitech from end
to end, substantially as specified.

MOSES C. JOIINSON.
Witnesses:
Jos. A. CANTIN,
A. B. JENKINS.
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