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This invention relates to earth boring and
drilling tools and equipment and it has par-
ticular reference to new and useful improve-
ments in detachable blades for bits and drills

and the principal object of the invention re- -

sides in the provision of blade in which the
maximum of cutting efficiency is obtained
by means of relatively staggered cutting
points, each point being so arranged relative
to the companion points as to provide an in-
dividual cut as the drill is operated.
Another object of the invention resides in
improved detachable blades wherein the cut-

. ting points, in being arranged in the manner
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aforesaid, maintain true gauge of the hole
and quickly dispense with the cuttings re-

leased thereby. :

A still further object of the invention re-
sides in the provision of an improved means
for locking the blades in operative position
and which means may be effectively applied
to operatively lock the blades in a minimum
of time as well as to release the same to ef-
fect their removal for resharpening or re-
placement.

With the foregoing objects as paramount,
the invention has particular reference to its
salient features of construction and arrange-
ment of parts to become manifest as the de-
scription proceeds; taken in connection with
the accompanying drawings, wherein:—

Figure 1 is a side elevational view of the
improved blades showing in vertical section
the means by which the blades are secured to
the shank, o

Figure 2 is a side elevational view of a
biade constructed according' to the present
invention. '

Figure 8 is a face view of one of the blades,
sh(éwing a modified form of the structure,
an :

Figure 4 is 2 companion blade to that
shown in Figure 8. .

Drill bits of the variety used in drilling oil
wells are subjected to considerable rough

usage and much is expected of them from the

standpoint of drilling efficiency, endurance
and their ability to remain in the well under
adverse conditions. Moreover, there is a
great demand for bits having detachable cut-

ting elements in which such elements are
capable of interchangeability and which may
be quickly removed for sharpening and as
readily replaced. ’ ‘
Accordingly, the present invention com-
prehends the provision of & bit having all the
above features and is comprised primarily
of companion elements 1 and 2, as shown in
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Figures 1 and 2, the latter figure being a side

elevation. These elements, as apparent, are
shown to have an operative face on a plane
parallel to the axis of the shank 3, but it is
obvious that this surface may be curved if
found to be desirable. ‘

A particularly important feature of the in-
vention resides in the staggered relation-
ship of the points 4 on each of the blades,
which, as will be noted in Figure 1 are so
disposed that the points on the blade 1 will
score the earth concentrically. An interme-
diate score being made by the single point in-
tegral with the other blade, the cuttings be-
ing conveyed upwardly through the flutes 5.

Obviously, the toothed ends of the blades
1 and 2, while they collectively span the en-
tire area of the hole and are operative to
bring about maximum displacement of earth
in drilling, only a minimum of the blade sur-
face actually engages the earth thereby min-
imizing wear. The weight of the shank 8 and
the drill stem assembly is enabled to more
readily urge the points or teeth 4 inio the
earth, which fact, combined with the rotary
movement applied to the tool effectively dis-
places and removes cuttings from the hole to
be dispensed with in the conventional man-
ner.

In locking the blades 1 and 2 in the head or
shank 8, a wedge or tapered mandrel 6 is
inserted into the shank, the tapered end 7
engaging the blades jointly in the recess de-
fined by the diverging shanks of the blades.

- It will be noted that each blade has a pro-
-tuberance 8§ which enters a recess ¢ in the

body of the drill shank 3. Obviously, when
the mandrel 6 which has rotatable connec-
tion with a stem 10, is urged downwardly, the
tapered portion 7 of the mandrel 6 will ef-
fect a spreading of the blades, thereby lock-
ing the same firmly in the shank. To so urge
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the mandrel into 6perative position, a squared
portion 11 is provided on the upper end of
the stein 10 which may be engaged by a suit-
able wrench and turned, causing the-mandrel -
to travel into the position shown in Figure 1.
In order to lock the stem 10 in position to
maintain locked position of the mandrel and
blades, the stem has a threaded portion 12

_ which threads correspond with internal
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- threads in the taper of the drill shank 3.

A further locking means in the form of a
lateral key 13 is provided to prevent back-
ing of the stem when operative position of the
blades is obtained. This key is inserted
through the stem over a casteilated cap 14,
asin Figure 1. ' ‘
A water ‘course 15 passes through the axis

of the stem 10 and passing through the man-

" drel 6 is directed upon the blades 1 and 2.

The swivel connection between the mandrel
6 and stem 10 is obtained through the medium
of an enlargement 16 on the lower end of the
stem 10 entering the hollow body of the
mandrel 6 and so held by a thrust washer 17
threaded into the top of the mandrel. Bronze.
washers 18 are arranged between the fric-
tional elements in this swivel connection to
alleviate wear therein. o

Tt is verv apparent that by simnly remov-
ing the lock vin 18 and rotating the squared
upper end of the stem the mandrel 6 may be
moved into and out of operative position to
res&oectively lock and unlock the blades 1
and 2. :

Regarding the modified forms of blades
shown in Figures 8 and 4. it will be noted
that each blade carries only one tooth, each
being of such width as to extend one half
the full diameter of the cutting area of the
blades. making, as does the previously de-
seribed structure a concentric cut, one cut-
ting, point cutting successively the area un-
disturbed by the other, thus minimizing the
area of the blades actually engaging the
earth, yet without the wear to which the or-
dinary bit is subjected. '

Manifestly. the construction shown is ca-
pable of considerable modification, and such
modification as is considered within the
scope and meaning of the appended claim is-
also considered within the spirit and intent
of the invention. -

T claim: )

A drill bit having in combination a drill
shank provided with an axial opening, lateral
recesses formed in the lower end of said drill
shank which connect with said axial opening,
earth cutting elements provided at their up-
per ends with lateral projections which in-
terlock with said lateral recesses in said drill
shank for detachably securing the cutting
elements in the drill shank, the upper ends
of said cutting elements having upwardly
diverging surfaces, a plunger adjustably
mounted within the axial opening of said
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drill shank and projecting above the updx;er
end of the shank, a wedge shaped mandrel
rotatably mounted on said plunger and se-
cured against axial movement on said plung-

er, the mandrel being adapted to be forced -

downwardly relative to the shank so that the
wedge shaped faces of the mandrel will co-
operate with the upwardly divergent faces

of the cutting elements to secure them in

said shank. J
In testimony whereof I affix my signature.
o JOHN E. LE BUS.
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