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This invention relates to drill bits and has for 
its general object the provision of a drill bit 
which Will possess the advantages of a shot drill 
bit or a drag bit but which will, however, not 
pOSSess certain disadvantages inherent in shot 
bits and drag bits. 

In certain hard formations a shot drill Will 
Operate Very efficiently to drill a hole at a rapid 
rate. The acticn of a shot drill is essentially that 
of a drag bit. However, in the Operation of a 
shot drill, chilled shot are fed into the hole to 
be broken up in the action of the drill and em 
bedded in a soft iron head, and the cutting ac 
tion is obtained by virtue of this embedded frag 
mented shot. 
With a shot drill, little circulation can be car 

ried out, or the shot fragments will be washed 
from the botton. Also, when a shot drill en 
counters soft formation, the shot will tend to 
be embedded in the formation instead of in the 
Soft iron head of the bit, and only a relatively 
Smooth ring is then presented to the formation. 
The inefficiency of such a ring for drilling pur 
poses will be apparent. 

It is, therefore, a more specific object of this 
invention to provide a drill bit which will have 
a drilling action very similar to that of a shot 
drill but in which the necessity of feeding chilled 
shot into the hole to be broken up and imbedded 
in a soft iron head will be eliminated. Instead, 
it is an object of the present invention to provide 
a structure in which the equivalent of the chilled 
shot fragments is applied to the bit head as a part 
of the bit and will progressively come into cut 
ting engagement as the bit Wears down. 
Another object of this invention is to provide 

a bit of the character referred to which will be 
capable of carrying full circulation of drilling 
fluid during the drilling operation. Without in 
pairing the drilling action of the bit. 
Another object of this invention is to provide 

a drill bit of the character referred to Which 
will present a multiple of cutting teeth to a soft 
formation whenever Such a formation is encoun 
tered and Will thus serve to drill rapidly and effi 
ciently in soft formations. 
Another object of this invention is to provide 

a drill bit having in general the drilling action 
of a drag bit, but in which the drilling blade is 
presented not at Substantially right angles to its 
direction of movement into the formation but at 
an acute angle with respect to its direction of 
movement so as to more efficiently break up and 
remove the formation. 
Another object of this invention is to provide 
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a drill bit of the character referred to in which 
the cutting edge presented to the formation will 
be at all times one which is provided with a hard 
Surfacing material. 
Other objects and advantages of this invention 

will be apparent from the following description 
taken in Connection. With the accompanying 
drawing, in which one embodiment thereof is ill 
lustrated by Way of example. 
In the drawing: 
Fig. 1 represents a view partly in side eleva 

tion and partly in longitudinal croSS Section 
through a bit constructed in accordance with 
this invention, 

Fig. 2 represents a horizontal cross Section 
through the lower or drilling blade portion of the 
same bit. 
With reference more particularly to the draw 

ing, the drilling blade or cutting portion of the 
bit illustrated in the drawing is made up of a 
plate or sheet of metal wound in substantially 
spiral form and having its inner edge 2 disposed 
closely adjacent to the axis of rotation of the 
bit. Its outer edge 3 is closed against an adja 
cent convolution of the plate and Welded thereto 
as indicated at 4 to form a cylindrical Outer Sur 
face. At Spaced intervals about this cylindrical 
outer surface, there are welded or otherwise suit 
ably secured to the plate at circumferentially 
spaced intervals, a plurality of reaming blades 5 
extending longitudinally of the bit. These ream 
ing blades are illustrated as being Welded to the 
exterior Surface of the drilling plate as illustrated 
at 6. 
The inner end of the plate f is Welded to a 

spacer 7, which extends at Substantially right 
angles to the plate and approximately along a 
radius to the next convolution of the plate so as 
to space the inner end definitely from the next 
adjacent convolution of the plate. Likewise, 
spacers 8, 9 and f extending longitudinally of 
the drill bit between adjacent convolutions of the 
plate may be employed for the purpose of prop 
erly Spacing the respective convolutions. 
The plate itself is formed substantially 

throughout its extent with a plurality of holes 
or openings , which may be circular as illus 
trated or of any other convenient shape, these 
holes being arranged in roWs which are disposed 
at slight angles With respect to both the vertical 
and horizontal lines when the bit is in use, this 
arrangement being for a purpose presently to be 
described. Each of these holes or openings is also 
formed on its upper edge with hard surfacing 
material 2 so that when the plate wears away 
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and this upper edge of each opening in turn 
comes in contact with the formation, it will Serve 
as a tooth with a hard Surface thereon to dig 
into the formation. 

Also, on the exterior surface of the plate 
throughout the spiral portion thereof, the plate 
is provided with embedded fragments 3 of hard 
surfacing material. It is contemplated that these 
embedded fragments will be disposed throughout 
the entire length of the plate from top to bottom 
and throughout the entire length of the Spirally 
arranged portion of the plate from the inner edge 
to the point at which the weld 4 is made. How 
ever, it will be understood that those portions of 
the plate which are most remote from the axis of 
rotation of the bit are called upon to cut a 
greater amount of material from the bottom of 
the hole than those portions of the plate which 
are most closely adjacent the center of the bit, 
and, for this reason, more hard Surfacing nate 
rial is applied to the outer portion of the Spiral 
plate than to the innermost portion thereof, the 
concentration of hard Surfacing material being 
graduated between these extreme inner and outer 
portions. Also, on the leading Surface of each 
of the reaming blades 5 there is embedded hard 
surfacing material. ii. All of this hard Surfac 
ing material may be of any Well known type, but 
preferably is of a type similar to the widely-em 
ployed crushed tungsten carbide, and is prefer 
ably embedded in the metal of the plate or the 
blade 5 itself. 
In order to make it possible to pump drilling 

fiuid down through the drilling bit, the Spaces 
'between certain of the innermost convolutions of 
the spiral plate are filled With Some material of 
a friable nature, such as for example, pumice 
stone with a suitable binder, as indicated at 5. 
This filler material will be retained in position 
by being interlocked through the perforated holes 
in the bit, but will crumble aWay on contacting 
the formation and by fluid action through the 
discharge end of the central conduit. Where re 
stricted discharge area, will increase the Velocity 
of the drilling fiuid. It will be Seera, however, 
that this drilling fiuid may paSS doWn through 
the central opening Within the innermost ConVO 
lution of the spiral plate and that it Will b2 con 
fined to this passageway by the pumice Stone or 
other material just referred to. Thus the diling 
fluid Will be forced to the botton of the drill and 
will not be allowed to paSS out laterally through 
the convolutions of the plate and through the 
openings therein. 
The drilling member which has been described 

is preferably carried on the lower erad of a bit 
head 6, having a threaded shank adapted to 
be connected to a drill stem in the usual nar 
ner. This head 6 is adapted to receive the upper 
end of the plate and to be Secured thereto in 
any desirable manner. As illustrated, however, 
it is preferable that the various turns or convo 
iutions of the spiral be accurately Spaced With 
respect to each other, and to this end the lower 
surface of the head it is provided With a spiral 
groove of such a nature as to just receive the 
upper spiral end of the plate . Such a groove 
is indicated at 8. After it has been assenoled 
with respect to the head, the plate may be 
welded to the head as shown at 9, both along 
the upper edge of the outern Ost turn of this 
plate and along each of the Spiral COIVCiutions 
thereof. 

It is noted that the head 6 has a central paS 
sageway 20 therethrough adapted to communi 

O 

5 

20 

30 

50 

60 

65 

70 

cate at its upper end with the interior of a drill 
stem in the usual manner and to communicate 
at its lower end with the central paSSageWay 
through the spiral bit and Within the body of 
friable material 5 to the bottom or drilling end 
of the drill bit. 
From the foregoing, it will be seen that this 

drill bit will be attached to a drill stem in the 
usual manner and lowered into a Well, where 
upon it will be rotated to produce the drilling 
action. During such rotation, the drilling fluid 
will be pumped down through the drill stem, 
through the passage 20, and through the central 
passageway in the drill bit. 
In a conventional drag bit, it Will be appre 

ciated that the blades radiate in a Substantially 
radial direction from a common center and when 
the bit is rotated they meet the formation at 
Substantially right angles to remove the mate 
rial from the formation by a straight shearing 
action. The blade of the spiral bit which has 
been described above engages the formation at a 
very acute angle and as it is rotated it tends to 
produce a wedging action on the formation. With 
pressure increasing at an acute angle as the 
bit is turned. The Outside circumference of the 
spiral blade also is the area, always in contact 
with the formation and this is the one on Which 
hard Surface metal is applied in addition to the 
upper area of the perforated holes. AS the blade 
travels on the formation, the Velocity With which 
any given point moves over the formation varies 
in direct proportion to its distance from the cen 
ter of rotation. Thus, those parts most remote 
from the center of rotation Will receive the 
greatest Wear, and in order to Counteract this, 
the density of the application of hard surface 
material is increased as the distance from the 
center of rotation increases so that a consistent 
cutting action and relatively even wear of the bit 
over the entire area of the hole will be obtained. 

It will be appreciated that many and Various 
changes may be made in the construction and 
arrangement of parts of the bit With Cut depart 
ing from the spirit or scope of this invention. It 
Will also be appreciated that different forms of 
bits not adapted to cut the entire bottom of the 
hole may be devised employing this invention. 
It will be apparent, however, that by the drilling 
bit described there has been provided a device 
capable of carrying out and accomplishing all 
of the objects and advantages sought by this in 
wention. 

Having described my invention, I claiml: 
1. A drill bit comprising a spirally Wound plate 

having one end formed With a cutting edge, and 
at least one convolution of said plate having the 
Spaces between it and the next convolution filled 
with a friable material, but with the central por 
tion of Said Spiral left Open to form a continuous 
passageway throughout the length of the drill bit. 

2. A drill bit comprising a Spirally Wound plate 
having one end formed With a cutting edge, a 
friable materiai filling the Space between two ad 
jacent convolutions of Said bit for a distance of 
at least 360 degrees and leaving an open Space 
at the center of said Spiral to provide a con 
tinuous passageway from the upper to the lower 
end thereof, and a Solid head Secured to the 
upper end of Said Spiral plate and having an 
opening therein in communication with the pas 
SageWay to said spirally Wound plate, said solid 
head being adapted for connection with the drill 
stem, whereby it may be rotated. 

3. A drill bit comprising a spirally wound plate, 
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the outermost turn thereof being closed to form 
a cylindrical exterior, and one end being formed 
With a cutting edge, said plate having a plu 
rality of openings therein at Spaced points 
throughout its extent and hard Surfacing mate 
rial on the upper edges of each of Said openings 
and on the exterior Surface of the plate form 
ing Said Spiral, a plurality of reaming blades 
Secured to the Outer ConVolution of the Spirally 
Wound plate to cut the gauge of the hole, and a 10 
friable filling material between two of the adja 

3 
cent convolutions of said spirally wound plate 
and extending at least 360 degrees to form a 
closed passageway through the central portion of 
Such spirally wound plate, and a head secured 
to the end of Such spirally wound plate which 
is opposite the cutting edge thereof and adapted 
to be secured to the lower end of the drilling 
stem, whereby the bit may be rotated in drill 
ing a Well. 

JAMES C. FORTUNE. 

  


