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7o all whom it may concern.: '

Be it known that I, Isasc FEITEL, 8 citi-
zen of the United %tates, and a resident of
New O1leans in the parish of Orleans and
State of LOHISl‘ln‘I have invented certain
new and useful Improvements in Rotary

- Boring-Drills, of which the following is a
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specification, reference being had to the ac-
companying drawings.

This invention relates to improvements in
drilling tools for boring holes in the earth
for obtfurun(r supplies of water or oil. It is
common to employ for such purposes a type
of boring tool known as a “fish tail” drill,
which drill comprises a comparatively thin
body, whose lower edge is sharpened and
centrally indented so as to provide at such
edge two distinet curves. The body of such
fish tail type of drill is also much thicker
along its side edges than at its central por-
tion. By reason "ot the shape of such drill,
its acting lower edge, formed- as stated
wears away rapidly, “and requires constant
resharpening. Furthermore, by reason of
such shape, it frequently will enter crevices

in the bottom of the hole being formed, or.

will enter between the stones at such bottom,
and thus become more or less tightly wedged
and, for the tirne being, non-rotatable. A
drill of this type is connected to the lower
end of a string of pipes, the several sections
of which are screwed one to the other, such

string being suspended by flexible hoisting-

means, and by the weight of the string of
pipes the drillis broucrht into proper engage-
ment with the bottom ¢ of the bore. When the
drill drops into a crevice or between stones,
as stated, and the rotation thereby stopped,
the effect will be to shorten up the suspen-
sion means due to the continued operation
of the machinery which rotates the string
of pipes. Such shortening up of the suspen-
sion means will, of course, draw the drill up
out of the crevice in:which it has lodged,
but immediately upon being so drawn out
the drill will be jerked forward with great
force, thus causing an_irregular and un-
desirable operatlon of the drill in addition
to tending to impair its acting edge.’

My invention has for its ob]ect to produce
a drill which may retain the flattened body

form of the fish tail type. of drill, but Whlch :

will have its lower or effective end so shaped

as to obviate any liability of the drill catch-
ing in a crevice or between stones, and thus
insure a regular, steady rotation of the drill
and the means by which it is suspended. I
accomplish this: object by providing two cut-
ting wings or bits standing out at an angle
to the body of the drill, said wings or bits
each being substantml]y wholly at one side
of the lonrrltudlnal axis of the- drill, and
the two wings extending in opposite direc-
tions, thus providing a large bearing surface
at the lower end of the drill in lieu of the
usual sharpened edge of the fish tail type
of drill. My 1mprovements are  not only
adapted for incorporation in and as a part
of a drill when first made, but also lend
themselves to incorporation in a drill formed
from a blank produced by a used and worn
drill of the fish tail type.

In-the accompanying drawing, Figures
14, inclusive, represent a drill as originally
made, with my improvements embodied
therein, while the remaining figures show
my nnproved drill as made from a used and
worn fish tail drill. In this drawing:’

Tig. 1 is a perspectlve view of a borlntr
drill in which is embodied my invention;

Fig. 2 is a front elevation of the same;
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FIO‘ 3is. a, central vertm] sectlon throuvh ;

the drlll

Fig. 41 1s a bottom view of the drlll shownf

in the preceding figures;
Fig. 5 is a view in front elevatlon of an

-85

ordmary fish tail drill after it has been -

worn away by use, such view showing also
a central slit formed in such worm drill
preparatory to reshapmg it to embody my
1mprovements 5

Fig. 6 is'a front elevation of a drill em-
bodying my improvements and constructed
from a blank such as furnished by the worn
fish tail drill of Fig. 5; and -

Figs. 7-8 are edge and bottom views, re-
spectively, of the drill shown in Fig. 6. :

Referring to the several ﬁrrures of the
drawings, and particularly to Flo's 1 to. 4,
inclusive, wherein is.shown a new drllhnc
tool as distinguished from a drilling tool
made from a worn dr111 as in the ‘other
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figures—10 indicates the body portion of a
drill, the opposite faces of which are flat
and parallel. At its upper end it is pro-
vided with an integral neclk 11 which is ex-
ternally serew-threaded sufficiently to en-
able the drill to be screwed tightly into the
lower member of a string of boring pipes.
At its lower end portion the body 10 has
formed therewith two wings or
which project in opposite directions from
the flat faces referred to.. Each .of such
wings or bits gradually decreases in width
from the otiter edge of the body to a peint
slightly beyond the longitudinal center of
the body where it termmates, as best shown
in Fig. 1, in a cutting edge 13—the cutting
edge of one member e*{tendlno past the line
of the cutting edge of the other member, as
clearly shown in said Fig. 1. The outer
edges of the Wing~ are cuirved as best shown

in Fig. 4, to conform to and fit against the .

wall of the bore being formed. Xach wing
has its upper face formed on an incline or
gradual curve, so that, taken as a whole,
each wing or bit approximates in shape an
ordinary plow share. While I have termed
the sharp edges 13 “cutting edges” it is to
be understood that they are not the means
relied upon for effecting a separation or
breaking off of the part ticles of hard ma-
terial that are removed in the process of
making the bore, for while such edges will
act to cut off and remove from the main
body of hard strata any small upstanding
portions that may present themselves to
such edges, practically the whole of the
work 01’ m’lkmw the bore through hard
strata 1 s accomphshed by the fr ictional con-
tact of the bottom of the drill with such
strata as the drill is rotated. As the draw-
ings show, the bottom faces of the wings
or bits are perfectly flat and at a 1‘10ht
angle to the axis of the drill. By reason of
such construction broad surfaces are pro-
vided for effecting the grinding or wearing
away of the hard “material at the bottom of
the bore in the manner stated, and while it
is true that in time such bottom surfaces
will alse wear away such wear will be
gradual and even and thus tend to mainmin
edges such as 13 at all times, until, in fact,
the wings or bits have been almost wholly
worn away.  While such edges are not
1’e11ed upon to effect the actual cutbmfr away
of portions from the hard material "hrout“h
which the bore is bemo formed their main-
tenance in the form shown is of importance
In that they will engage and scrape up the
loosenied material and cause it to be de-
flected upward over the inclined upper faces
of the wings or bits, such loosened material
being forcerl into pos1t1on ’co be so enwaged
by the edges on account of the movement
given it b** the rotary action of the drﬂ]
ass&sted also by the loosening effect of the

bite 12,
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water that is delivered at the bottom of the
bore in the manner about to be deseribed.

14 indicates a central passage extending
longitudinally through the neck of the dmll
by which water under pressure that is
forced down through the string of pipes
will pass through the neck and out at oppo-
site sides of the body 10 through two op-
positely-disposed lateral openings through
the faces of the drill body 10, such openings
15 communicating with the central passage
14 at points immediately below the neck 11.
Through such openings 15 water under pres-
sure is dlqcharoed for the purpose of loosen-
ing up the material in the bore.

511r1,1ng now to the remaining figures,
there is shown in Fig. 5 a 1'epresemat10a of
an ordinary fish fail drﬂl in appro*{xmqtel\
the condltlon that it is brought to after a
pericd of hard use in dr 1111110 except that
the central slot in the lower portion of the
body of the drill is, of course, something
that has been cut therein and is not a result
of wear. In these figures 10* indicates the
body of the drill, and 11% the screw-thread-
ed attaching neck. 16 indicates the slot
Lefore referred to, which slot is made cen-
trally of the body so as to divide the lower
portion of such body into two substantially
equal parts. As heretofore stated, the body
of the fish tail drill, in addition to being
slotted or cut centrally, as stated so as to
form in effect two curved edges, is construct—
ed s0 as to be somewhat thicker at its ed
portions than it is along its 10°1oquudma1
axis—in other “vords. a CrOss secuon throucrh
the body would show at each side of the lon-
gitudinal axis as an approximately wedge
shnpefl figure. By veason of this £ormation
of the body, it is evident that if the portiens
thereot at each side of the slot 16 are turned
outwardly in opposite directions and into
substantial horizontal positions, there will
be produced wings or bits whose upper sur-
faces are inclined‘ CLO\VHW‘II‘(H_V fromy the
outer edges of the body to the longitudinal
“"13 Lhcreof It ig in this manner that T
Lonn the wings or bits, shown in Figs. 6, 7,
and 8, which wings or bits are indicated by
120, and while the inclination of the upper
surfaces of such wings or bits is not ag great
as in the construction illustrated in Flgs 1
to 4, still there is inclination: enougly so that
each Wmcr or bit is provlded with an edge
COTLespon wling to the edge m and (LCtln‘“
upon the loosened pai vticles of material a
hereinbefore described, and the width or
thickness of such wings or bits is sufficient
to enable them to provide an effective de-
vice for a very considerable length of time,
although not to so great an extent, of
course, as in the case of the Po*ls’rructlon
shown in Figs. 1 to 4, where the wings
bits can be made. of such thmkness as.may bo
desired. In the comstruction of Figs. 5 to

70

75

80

85

90

95

100

105

110

115

120

130



10

15

20

25

30

35

40

45

55

60

65

1,362,247

8, the water passage through which the
water is received from the string of pipes
is indicated by 14*, and the water is dis-
charged into the bore being made through
lateral passages, one of which is shown and
is indicated by 152 The edges of a fish tail
drill will be worn away in use so as to pre-
sent a rounded appearance at its lower por-
tion, approximately as represented in Ifig.
5, and therefore when the wings or bits 12*
are produced by bending the material at
each side of the slot 16, as described, they
will have rounded edges, as clearly shown

in Tig. 8, each of which will be the arc of

a circle that will conform to and fit against
the cylindrical wall of the bore being
formed. Of course, if the wear on the fish
tail drill should not be sufficient to produce
the required perfect curve, as will of course
be frequently the case, the desired curvature
can be given by a mechanical grinding op-
eration, and thereby the proper fit of the
wings 1n the eylindrical bore be secured, as
in the case of the structure made in the first
place from fresh stock, as indicated in Figs.
1 to 4.

By reason of the construction of bit de-
scribed—whether made from new stock or
from a worn fish tail drill—I provide a con-
struction that has a great advantage over
the fish tail type in that it is free from lia-
bility of catching in crevices in the bottom
of the bore or between heavy stones embed-
ded therein, and therefore 1t is capable of
being continuously and smoothly operated.
While my improved drill is free from the
objections incident to the use of the or-
dinary fish tail drill, it retains the desirable
feature of body construction of such fish tail
type of drill in that its body is of compara-
tively narrow width, and hence leaves a
large space opposite its flat faces for the pas-
sage of water and the material that has been
loosened as hereinbefore described.

What I claim as my invention and desire
to secure by Letters Patent, is:—

1. A well-boring drill comprising a body
portion of materially less thickness than
width and two bits at the lower end of the
body, said bits projecting from opposite
faces of the body and at opposite sides of
said faces, the lower faces of the bits being
substantially perpendicular to the said
body to present a grinding face to the ma-
terial at the bottom of the bore being
formed. '

2. A well-boring drill comprising a body
portion of materially less thickness than
width and two bits at the lower end of the
body, said bits projecting from opposite
faces of the body and at opposite sides of
said faces, the lower faces of the bits being
substantially perpendicular to the said body
and their upper faces being inclined down-
wardly from the side edges of the body to-

8

ward the longitudinal center of the body to
form a cutting edge on each bit. ‘

3. A well-boring drill comprising  a
body portion of materially less thickness
than width and two bits at the lower end
of the body, said bits projecting from op-
posite faces of the body and at opposite
sides of said faces, said bits cach having a
smooth lower surface approximately per-
pendicular to the longitudinal axis of the
body, an inclined upper surface and a curved
periphery.

4, A well-boring drill comprising a body
of materially less thickness than width and
having its lower portion divided centrally

by a slot extending from its lower edge,

said lower divided portion being turned out-
wardly in opposite directions and at sub-
stantially right angles to the body to form
cutting bits, said bits having flat under sur-
faces and inclined upper surfaces.
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5. A well-boring drill: comprising a body ‘

of materially less thickness than width hav-
ing its lower portion divided centrally by
a slot extending from its lower edge, said
lower divided portion being turned out-
wardly in opposite directions and at sub-
stantially right angles to the body to form
cutting bits, said bits having flat under sur-
faces and inclined upper surfaces, and hav-
ing their peripheries curved to conform to
the wall of a hole being bored by the drill.

6. A rotary boring tool -having wings
that extend forward in the direction of rota-
tion, said wings having flat bottom surfaces
adapted by frictional contact with the mate-
rial through which a bore is being formed
by the rotation of the tool to disintegrate
such material.

7. A rotary boring tool adapted to be op-
erated by a string of pipes whose weight
rests thereon, said tool having wings that
extend forward in the direction of rotation,
said wings having flat bottom surfaces
adapted by frictional contact with the mate-
rial through which a bore is being formed
by the rotation of the tool to disintegrate
such material, said tool having means for
receiving a supply of water from said string
of boring pipes to permit such water to pass
to the bottom of the bore and wash out
the disintegrated material.

8. A rotary boring tool adapted to be op-
erated by a string of pipes whose weight
rests thereon, said tool having wings that
extend forward in the direction of rotation,
said wings having flat bottom surfaces
adapted by fricticnal contact with the mate-
rial through which a bore is being formed
by the rotation of the tool to disintegrate
such material, said tool having means for
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receiving a supply of water from said string -

of boring pipes to permit such water to pass
to the bottom of the bore and wash out the

disintegrated material, and said wings hav-
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ing at their forward lower portions edges
that act to scrape and collect said disinte-
grated material and direct the same and the
water with which it is mixed upward over
said wings.

9. A rotary well boring tool having its
bottom face 1 the form of a plurality of
sectors and substantially flat and disposed

"at right angles to the axis of rotation of the

tool.

10. A rotary well boring tool having a flat
bottom face dlsposed at I‘lO‘ht ‘Lndles to the
axis of rotation of the tool and comprising
a plurality of sections each of which is de-

5 fined by a substantially radial line at its

forward edge in the direction of rotation
of the tool.

11. A rotary well boring tool having its
bottom face in the form of a plurality of
sectors and substantially flat and disposed
at right angles to the axis of rotation of
the tool each of the sectors having an n-

1,362,247

clined upper face sloping upward from the
forward edge of the sector in the direction
of rotation of the tool.

12. A well boring tool adapted to be ro-
tated under heavy downward pressure, said
tool- having a flat bottom face chsposed at
right anfrles to the axis of rotation of the
tool and ¢ comprising a plurality of sections
the forward edge of each of which in the di-
rection of rotation of the tool is defined by 2
line extending substantially from the axis of
the tool to the periphery, said tool being
adapted by the extreme friction and corre-
sponding heat to break up and disintegrate
the material throueh which the bore is pro-
gressing.

ISAAC 1;2 FEITEL.

mark
Witnesses:
Invin Frrrer,
Herzny Frrrex,
GLADYS 1 EITEL.

25

30

35



