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6 Claims. 
This invention relates to cutting implements, 

and more particularly to a rock drill bit adapted 

O 

to be actuated into the work by a percussive 
element and rotated intermittently to shift its 
cutting edges to new positions on the work be 
tween blows. 

Prior to the adoption of the conventional radial 
type bit now in common use, it was the practice 
to form only a single taper on the outer surfaces 
of the wings embodying the cutting edges. With 
this form of construction, however, it was found 
to be a difficult matter to maintain the gage, 
that is, the distance between tips of diametri 
cally opposed wings. The outermost corners of 
the bit, being inadequately buttressed, would frac 
ture and the resulting blunted portions of the cut 
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ting wings would become rounded during the en 
Suing Operation and seriously impede the progress 
of the drill bit into the rock. 
A further undesirable condition occasioned by 

breakage of the wing tips was that the gage or 
diameter of the cutting portion of the drill bit 
Was reduced to such an extent that a wide differ 
ence in gage was required between successive 
sizes, the usual difference in the diameters be 
tween successive drill bits being one-quarter of 
an inch. Obviously, gradation of such value 
necessitated starting bits of large diameter for 
drilling holes of considerable depth and conse 
quently an undue expenditure of power. 

In order to obviate these objectionable condi 
tions it was proposed to provide the wings with 
a double taper, as for example a 5 wing tip clear. . 
ance and a 14 wing side taper leading from the 
wing tip taper and constituting the outer surface 
of the buttress portions of the wings. By reason 
of this arrangement the wing tips were mate 
rially strengthened so that breakage occurred 
less frequently and as a result it was possible to 
resort to the use of a much smaller range of vari 
ations in the gages of successive bits. 
In many respects the latter type of bit is a 

marked improvement over its predecessor but 
shares the common fault of increased gage sur 
faces accordingly as the outer ends of the wings 
become worn. In both types of bits the initial 
gage surface can be maintained for only a com 
paratively short portion of the serviceable life of 
the bit. Since, as wear on the wing ends in 
creases the gage surface increases correspond 
ingly until excessively large gage areas are 
brought into frictional engagement with the wall 
of the hole being drilled. This circumstance fre 
quently creates a condition in which friction be 
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tween working implement and rock face greatly 
retards the action of the rotation mechanism of 
the actuating tool and often causes such rota 
tion mechanism to stall altogether. 
The rapidity with which this condition devel- 5 

opes depends, of course, upon the nature of the 
rock being drilled. In soft, moderately abrasive 
rock the wing wear is not of serious consequence 
but in hard, friable material the wings wear rapid 
ly and necessitate frequent renewals of the drill 10 
bit in order to effect reasonable drilling progress. 

According to the present invention it is con 
templated to obviate the objectionable features 
above enumerated and to so construct the bit as 
to assure gage surfaces of substantially constant 
areas throughout the useful life of the drill bit. 
A futher object is to prevent binding of the 

drill bit on the wall of the hole being drilled. 
Still another object is to assure channels of 

ample area for the passage of detritus and cleans- 20 
ing fluid from the bottom of the drill hole. . . 

. Other objects will be in part obvious and in 
part pointed out hereinafter. 

In the drawing accompanying this specifica 
tion, and in which similar reference numerals 25 
refer to similar parts: 

Figure 1 is a side elevation of a drill bit con 
structed in accordance with the practice of the 
invention, Figure 2 is a plan view of the cutting end of 80 
the drill bit, 

Figure 3 is an elevation, in section, of the drill 
bit taken through Figure 2 on the line 3-3, and 

Figure 4 is a transverse view taken through 
Figure 1 on the line 4-4. 

Referring more particularly to the drawing, 20 
designates the drill bit and 2 a shank through 
which the blows of a percussive element, such as 
a rock drill of the hammer type (not shown), 
are transmitted to the drill bit 20. The bit is 
connected to the shank by threaded engagement 
and in the shank 2 is a passage 22 which regis 
ters with a passage 23 in the bit 20 for intro 
ducing cleansing fluid into the bottom of a drill 45 
hole 24 to flush the cuttings to the surface of the 
ground. 

In the form of the invention illustrated, the 
drill bit 20 comprises a skirt portion 25, into the 
rearward end of which the shank 2 is threaded, so 
and on the front end of the skirt 25 are a series of 
cutting wings 26, four being employed in the 
present instance, and arranged in cruciform . 
fashion. The cutting wings 26 are preferably of 
different lengths, as for example by terminating SS 
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a pair of opposed wings more closely adjacent 
the axis of the bit than the remaining pair of 
wings and thereby proportion the cutting edges 
in accordance with the area of rock traversed in 
a complete revolution of the drill bit. The wings 
26 are separated by channels 21 which are pref 
erably of considerable depth in order to provide 
a ready escape for the cuttings and the fluid 
Serving as a vehicle to convey them from the drill 
hole. 
In accordance with the practice of the inven 

tion the cutting wings extend outside of the 
plane of the skirt 25, and their side surfaces 28 
converge toward the central portion of the skirt 
So that both the cutting wings and the channels 
27 are of substantially V-shape. On the front 
ends of the wings 26 are the usual crushing sur 
faces 29 which are inclined to define cutting 
edges.30 at their points of convergence. 
The Outermost faces of the wings constitute 

gage Surfaces. 3. These surfaces are coextensive 
With the faces of the wings and are arranged in 
parallelism with the axis of the drill bit so that 
an adequate total gage area may be presented to 
the wall of the drill hole in order to prevent flut 
ing of the rock and also to buttress the outer ends 
or tips 32 of the cutting edges 30. 
As will be readily appreciated in a structure in 

Which the width of the cutting wings increases 
progressively toward the outer edges of the wings. 
Wear Occasioned on the gage surfaces causes a 
gradual decrease in the diameter of the bit and, 
consequently, a progressively decreasing area of 
gage surface. In order, therefore, to maintain 
the gage surfaces of substantially constant areas 
the inwardly extending surfaces 33 of the project 
ing portions of the cutting wings are inclined at 
an angle best Suited to compensate for loss in 
width of the active cutting and bearing portions 
of the wings incident to wear. The inclined sur 
faces 33 merge, in the present instance, into ribs 
34 which extend longitudinally of the skirt 25 to 
reinforce it. 
In practice, the present invention has been 

found to be a highly efficient device for drilling 
rock whose abrasive action causes rapid wear on 
the cutting edges and gage surfaces. For, as wear . 
on the ends of the cutting wings takes place and 
in consequence of which the width of the portions 
of the cutting wings lying between the crushing 
Surface 29 is progressively reduced the material 
lying between the inclined surfaces 33, and the 
crushing surfaces 29 will become correspondingly 
worn and in that way add to the height of the 
gage Surfaces in approximately the proportion in 
which the widths of the gage surfaces decrease. 
In this Way, the areas of the gage surfaces will 
remain substantially constant until the cutting 
wings are worn to body size and the objectionable 
occurrence of augmented resistance to rotation 
by reason of a constantly and progressively in 
creasing gage area will thereby be eliminated. 
We claim: 
1. A rock drill bit, comprising a body, cutting 

wings integral with the body and increasing in 
width toward their outer faces, gage surfaces on 
and coextensive with the outer end of the wings, 
and means to increase the height of the gage 
surface in proportion to the decrease in width 

2,196,598 
of the cutting wings accordingly as the wings be 
come worn to maintain the areas of the gage sur 
face constant irrespective of the degree of wear 
On the cutting wings. 

2. A rock drill bit, comprising a body, cutting 
wings integral with the body having substantial 
portions extending beyond the periphery of the 
body and increasing in width toward their outer 
faces, gage surfaces on the outer ends of the cut 
ting Wings arranged in parallelism with the lon 
gitudinal axis of the body, and means to increase 
the height of the gage surface in proportion to 
the decrease in width of the cutting wings ac 
cordingly as the wings become worn to maintain 
the areas of the gage surface constant irrespec 
tive of the degree of wear on the cutting wings, 

3. A rock drill bit, comprising a body, cutting wings integral with the body extending beyond 
the periphery of the body and increasing in width 
toward their outer faces, gage surfaces on and 
coextensive with the outer ends of the cutting 
Wings and being in parallelism with the longitudi 
nal axis of the body, and means to increase the 
height of the gage surface in proportion to the 
decrease in width of the cutting wings accordingly 
as the wings become worn to maintain the areas 
of the gage surface constant irrespective of the 
degree of wear on the cutting wings. 

4. A rock drill bit, comprising a body, cutting 
Wings on the body and being of progressively in 
creasing width toward their outer edges, gage 
Surfaces on the cutting wings, and means to in 
crease the gage surface areas in direct proportion 
to the decrements in the width of the wings ac 
cordingly as said wings become worn and thereby 
maintain the areas of the gage surfaces substan 
tially constant irrespective of the degree of wear 
on the cutting wings. . 

5. A rock drill bit, comprising a body, cutting 
Wings on the body extending beyond the periph 
ery of the body and being of progressively in 
creasing width toward their outer edges, gage 
Surfaces on the outer ends of the cutting wings, 
and inclined shoulders to buttress the projecting 
portions of the cutting wings and to increase the 
gage surface areas in direct proportion to the 
decrements in the width of the wings accordingly 
as said wings become worn and thereby maintain 
the areas of the gage surfaces substantially con 
Stant. 

6. A rock drill bit, comprising a body threaded 
to receive a shank, a plurality of cutting wings 
on the body each progressively increasing in 
width toward its outer edge, a pair of crushing 
surfaces on each wing defining a cutting edge, 
inwardly extending surfaces formed on the wings, 
ribs extending longitudinally of the body and 
merging with the inwardly extending surfaces, 
and gage surfaces formed on the outer faces of 
the wings between the cutting edges and the in 
wardly extending surfaces, said inwardly ex 
tending surfaces having an inclination sufficient 
to increase the height of the gage surface sub 
stantially in proportion to the decrease in width 
of the cutting wings due to wear and thereby 
maintain the area of the gage surfaces substan 
tially constant irrespective of the degree of wear. 
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