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In this specification, and the accompany-
ing drawing, I shall describe and show a
preferred form of my invention, and spe-
cifically mention certain of its more impor-

5 tant objects. 1 do not limit myself to the
forms disclosed, since various changes and

adaptations may be made therein without

degf,rting from the essence of my invention

as hereinafter claimed; and objects and ad-

10 vantages, other than those specifically men-
tioned, are included within its scope.

My invention relates to drilling bits, par-
ticularly to bits adapted for the drilling of
deep wells. Among the principal objects of

16 my invention are; first, to provide blades
of such character that “the drag” on the bit
due to wear will be relatively small and
constant ; second, to provide means whereby
the gauge of the drill hole may be kept sub-

20 stantially uniform and largely independent
of the shape of the drilling edge of the bit
resulting from wear; third, to provide blades
of such shape that, in effect, the drilling
clearance will be largely maintained irre-

26 spective of the shape to which the cutting
edges may be worn; and fourth, to accom-
plish the above objects in a construction of
great simplicity and relatively small cost.

My objects are attained in the manner il-

80 Justrated in the accompanying drawing, in
which—

Figure 1 is a side elevation of my com-
plete -improved tool; i

. Figure 2 is a similar elevation of the tool

% revolved about its axis ninety degrees from
the position shown in Figure 1; :

And, Figure 3 is an enlarged side eleva-
tion of one of the cutting blades by itself.

Similar reference numerals refer to sim-

9 ilar parts throughout the several views.

It is well understood by those familiar
with the art of earth drilling that the prin-
cipal wear occurs at the outer points of the
drilling edges. This is due to the greater

6 amount of material encountered at these-

points by reason of the greater radius and
cutting speed. Consequently, the outer cor-
ners of the cutting edges quickly become
_ rounded. The rounding not only increases
0 the length and cutting resistance of the
edges, but introduces a wedging effect tend-
ing ‘further to increase “the drag” on the
tool string. = Furthermore, the gauge of the
5 drill hole becomes smaller and smaller as
® the cutting point wears off, so that reaming

“with a taper screw-threaded “pin” 5 adapted

operations-have to be resorted to from time
to time to maintain the gauge of the drill
hole and allow depth-drilling to proceed.

In my improved tool I provirﬁa a bod
portion 4 of relatively cheap material suc
as ordinary cast steel and of very rugged
construction adapted for the severe duty
that such -tools are subjected to. As or-
dinarily made, this body portion is provided
65
for attachment to the ordinary type of tool
joint. The body also is provided with in-
terior passages indicated by dotted lines 6,
7, and 8, whereby circulating water may be
discharged, in front and adjacent to each of
the cutting edges of the tool.

Within the body a pair of cutting blades
9 of high grade heat-treated steel are re-
movably mounted as by bolts 10 passin
through bolts holes 11 in the blades. I ﬁng
it a convenient and satisfactory construc-
tion to use a transverse key or feather 12
integral with the blades and a correspondin
slot in the body, the blades being inserte
transversely in a radial direction. Resist-
ance to the cutting pressure of the blades
may be taken up by this key or feather or,
if preferred, the pressure may be resisted
by the upper edge 138 of the blades. The
upstanding portion 14 may be added if de-
sired to assist in the blade alignment and to
resist the radial pressure due to reaming.

It is preferable to flatten the lower por-
tion of the body and to make it fan-shaped
as illustrated. This lower portion is bi-
furcated, of course, for the accommodation
of the blades.

A distinguishing feature of the present
invention resides in notching the lower por-
tion of the outer edges of the blades as
shown at 15. Various forms of notches ma
be employed, but I prefer to use the V-notc
illustrated. This notch is formed by cutting
an edge straight inward at 16 with a sloping
portion 17 extending nearly to the outer
corner of the blade as originally formed.
The edge 18 of such a blade is parallel to
the axis of revolution of the tool and adapted
for reaming to maintain the gauge of the
drill hole. The depth-drilling 1s accom-
plished by means of edge 19.

The wear on blades of the character de-
scribed is represented in successive stages by
the dotted lines 20. The corner 21 Wﬂ% very
soon become rounded and as the wear pro- 110
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gresses the depth-cutting edge becomes
curved upwardly as shown by lines 20. The
reaming edge 18 has comparatively little to
do and its effective cutting radius is, there-
fore, maintained for a relatively long time.
Like the depth-cutting edge, the wear on
the reaming edge occurs first and chiefly at
point 22 which becomes rounded, but inas-
much as this edge is not sybjected to radial
pressure and encounters & relatively small
amount of material, due to the comparative
shallowness of the cut, the rounding does
not take place very quickly. Furthermore,
the upper portions of reaming edge 18 are
subjected to very little wear and maintain
their gauge throughout the effective life of
the blade.

The length of the depth-cutting edge of
the blade cannot be increased by wear be-
yond the len%th of the upper dotted line 20
when the blade is considered completely
worn out. At that time this depth-cutting
edge is seen to be only slightly longer than
that of the blade when new, and, therefore,
the drag has only been increased a slight
amount. The rounding of the blade does
not introduce any binding due to loss of
gauge for the reason that reaming edge 18
constantly maintains the gauge of the hole.
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Furthermore, the V-notch 15 provides clear-
ance for the reaming edge. ,

The construction, operation and advantages
of my invention will be readily understood
from the foregoing description. I desire,
however, to point out particularly the fact
that, on account of the comparatively small
projection of the blades from the tool body
that this construction requires, it is possible
to employ thin blades that. are relatively
inexpensive and which may be scrapped
when sufficiently worn without ‘much loss.
The tool body itself can be used indefinitely.

I claim as my invention:

1. A drilling bit having a lower cutting
end, and cutting sides extending straight
upwardly therefrom; said sides having V-
notches therein of which the upper edges are
substantially perpendicular to the sides.

2. A drilling bit comprising a body, and
removable blades extending laterally and
from the lower end thereof; said blades
having lower cutting ends, and cutting sides
extending straight upwardly therefrom; and
said sides having V-notches therein of which
the upper edges are substantially perpen-
dicular to the sides.

WILLIAM W. MILLS.
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