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1

This invention relates to drilling apparatus,
and more particularly to a removable drilling bit
construction, said bit which embodies the inven-
ticn being an improvement in the drilling bit
covered by my Patent No. 2,337,720, issued De-
cember 28, 1943.

One of the objects of my invention is to pro-
duce an improved drilling bit which can be re-
moved from the bottom of a hole being drilled
without the necessity of removing the drilling
shaft, said bit being so constructed that the mov-
able cutters thereof are pivotally mounted.

Ancther object of my invention is to so con-
struct & removable drilling bit embodying mov-
able cutters as to provide means for properly sup-
porting said cutter when in its operative position.

Other objects of my invention will become ap-
parent from the following description taken in
connection with the accompanying drawing in
which:

Figure 1 is a longitudinal sectional view of my
improved drilling bit showing it in operative posi-
tion on the end of a drilling shaft;

Figure 2 is a bottom view of the drilling bit
shown in Figure 1;

Tigure 3 is a sectional view taken on the line
3—3 of Figure 1;

Figure 4 is another bottom view showing the
relation between the bit and arbor port of the
shaft prior to turning of the bit to its operative
position; and

PFigure 5 is a perspective view of one of the piv-
oted cutters.

Referring to the drawing in detail, numeral {
indicates the drilling bit body, the peripheral sur-
face of which has an irregular contour as shown
in Figures 2 and 4. This body is provided with
a central bore 2 which permits it to be slid over
the usual hollow drilling shaft (not shown) of
the drilling apparatus. The lower end of this
drilling shaft has secured to its end by threads
3, specially constructed short partially hollow
shaft or arbor 3 forming part of the means for
removably attaching the drilling bit body. The
shaft 3 is provided with stepped enlargements &
and 5 adjacent its lower end. The upper and
smaller enlargement 4 has a portion of its sur-
face cut away to form right angle slots 6. The
upper ends of these slots have flared open ends
with the side wall portions of adjacent slots con-
verging to form apexes 1. The bore 2 is stepped
to receive the enlargements 4 and 5 and its upper
end 8 is of such diameter as to receive the por-
tion of shaft 3 above the enlarged portion 4. The
stepped arrangement of the bore 2 provides a
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shoulder 9 which is adapted to engage the apexes
1 at the top of the enlarged portion 4 on the
shaft and a shoulder 10 which is adapted o en-
gage the shoulder 11 at the top of the enlarged
portion 5. The angular slots 6 have cooperating
therewith the inner ends of pins 12 carried by the
body portion. These pins, together with the an-
gular slots, form a bayonet type of joint prevent-
ing any relative axial movement between the body
of the bit and shaft 3 when the pins are positioned
in the lateral legs of the slots. These pins also
provide a driving connection between the short
shaft 3 and the body of the bit so that the bit
can turn with the shaft when the shaft rotates
in the direction indicated by the arrow. The
shoulders 9 and {1 support the bit body.

The lower end of the body of the drilling bit
ig provided with alternate short and long radially
positioned slots 13 and {4 extending in a longi-
tudinal direction. In the short slots {3 which
extend to the bore are positioned cutters {6 in
the form of blades which are held in the slots by
screws 16. The outer edges of these cutters ex-
tend slightly beyond the periphery of the body
member and provide a cutting edge for forming
the wall of the hole, whereas the bottom edges
of the cutters 15 which extend only to the bore
of the body provide the cutting means for cutting
away the earth substance at the bottom of the
hole adjacent the side wall thereof.

In each of the long slots 14 there is positioned
a cutter 17T in the form of an elongated blade,
said cutter being pivotally mounted in the slot
at its upper end by a pin {8, thus permifting the
lower part of the cutter to swing back and forth
on the pin axis. Each blade {7 is of such width
that when it is hanging in a generally vertical
position it will be totally within the slot {4 and
thus not interfere with the sliding movement of
the bit body on the drilling shaft. REach blade {7
is of special shape, being provided with a cutting:
edge 19 at its lower end which is angularly related
to the outer longitudinal edge of the blade. Alse
on the lower end of the blade is an edge 28 which
is substantially at right angles to the cutting edge
18 and angularly related to the inner longitudinal
edge. The upper end of each cutter has a pro-
jection 2! which is arranged for cooperation with
the shoulder (1 at the lower end of the shaft 3
between the enlargements & and- % This pro-
jection is arranged to extend into the portion of
the bore which receives the enlargement § when
said cutter is hanging in its vertical position. In
place of the cutting edge on the lower end of the

. cutter, there may be employed rotary cutting
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3
elements similar to those shown in Figure 5 of
my Patent No. 2,337,720.

By pivoting the blade {7 on the bit body and
constructing it as shown said cutter can be
swung inwardly into the bore so as to assume a
position where the edge 19 will be at substantially
right angles to the axis of the shaft, and thereby
be employed to cut the central part of the bottom
of the hole being drilled. The projection 21 on
the upper end of the cutter insures that the cut-
ter will be swung 1nwardly to its proper operative
position, as shown in Figure 1. When the bif
body is lowered and reaches the end of the shaft
3, the extension 21 will be engaged by the shoul-
der and the cutter 17 will be swung inwardly, _

The enlarged portion 5 at the extreme end
of the shaft 3 is cut away to provide recesses 22
for receiving the blades {7 when they are swung
inwardly to their operative position. Thesé re-
cessses are of such width and shape as to per-
mit the blades to have the ‘necéssiry relat1ve
movement w1th respect to the shaft, so that the
body member .can be rotated to bring about its
attachment by meszns of the bayonet type con-
necting ‘mearns. When the blt ‘body is attached
to the shaft 3 the wall 23 of each slot will pe-
conie p051t10ned 50 as.to be in dbutment Wlth the
rear surface of the cutter i1 which is received
in the slot, thus providifg a backmg means oh
the shaft for the portion of the blade which ex-
tends into the hore of the bit Hody. This back-
ing means or abutment will prevent cutting forces
acting on the cutter from. Jeing éffective to twist
or bend the lower part of the cutter relative to
the p1vota11y mounted part The enlargement
5 is also provided W1th passages 24 S0 that the
hollow portion of the drilling shaft and the shaft
3 can communicate with the bottom of the hole
bemg drilled, and thus permlt fluid which is
forced down, through the drllhng shaft to enter
the hottom of the Hole and ald in carrylng away
the cuttihgs from the diilling | bit, as is well kiiown
in practice.

In order that the drillinig b1t may be lowered
to the end of the drilling shaft for attachment
thereto and removed to pPermit atiother dr1111ng
bit to be substltuted therefor without the ne-
cessity of removing, the drlllmg shaft from the
hole, there is provxded a smtable retrlevmg ring
shown in Figure 1. Thls ring .comiprises an an-
nular element 25 carrying pivoted hooks 26.
These hooks are adapted to cooperate with an
annular ledge 21 provided in the upper end of
the b1t body. Each hook is controlled by two
cords or cables 28 and 29, which also provide
means for raising the b1t from the bottom of
the well and also ]owenng it into the bottom
of the well. When the bit is to be removed, the
retrieving ring is Jlowered from the top of the
well to where it is at the top of the body of
the bit. The hooks can then be engaged with
the ledse 21 by pulhng on the cords 29. _Any
other suitable retrieving tool can be employed
in place of the one shown.

‘When the drllhng bit is 1n ope1 ative position
on the drilling shaft, it is da$ shown in Figures 1,
2 and 3. Under these conditions, the pins 12
will be in the lateral legs of the slots where they
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will be maintained since the Jdrilling shaft will

be rotated in the dlrection of the arrows of Flg-
ures 1 and 2. The pivoted cutters 17 will be in
positions where they extend into the bore of the
bit body being recéived in the recesses 22 of the
enlarged portion 5 on the lower end of the shaft
‘The back side of the blades will be abutting the

4
walls 28. As the drilling shaft is rotated, the
fixed cutters 15 will cut the outer portion of the
botfom of the hole and the cutters IT will cut
the central portion of the bottom of the hole.

When it is desired to remove the drilling bit,
the drilling shaft may be raised a few feet in
order to get the bit off the bottom of the hole
and to be clear of any sediment which settles
in the bottom of the hole if the hole has not
been allowed to be cleaned out by the circula-
tion of fluid. The retrieving ring is dropped down
to the drilling bit and its hooks connected to
the ledge 21. The drilling shaft 3 is now given a
slight reverse rotation which will result in the
pins 2 being moved to the axial portions of
the slots 6. The pivoted cutters will now be in
the positions shown in Figure 4, that is, at the
sides of the recesses opposite the walls 23. The
bit is now free for sliding movement up the drill-
ing shaft which is accomplished by merely pull-
ing on the proper eables; As the bit moves up-
Wardly, the lower end of the shaft 3 wil push
the p1voted cutters i1 outwardly so that they will
assume 3 vertlcal han’ging position totally within
the slots 14; thus not interferidz with the frée
movement of the bit up the shaft.

When & new bit is lowered for attachment to
the shaft section or arbor 3 at the lower end of
the drilling shaft, the cutters 1T will be hang-
ing in their vertical p051tions as the bit approaches
its lowermost perm1551ble p051t10n on the shaft,
the extension 2i on the cutters will engage with
the shoulder i on the shaft 3 and the cutters
17 will bé swung mwardly to their operatlve posi-

. tions, positions which Wlll be présent when the

shoulder 10 engages the shou]der {1 and the
shoulder 9 engages tHe .apexes. 1, these apéexes
also functlomng to gurde the piris 12 into the
slot 6. The cutters 1T now have positions in
the slots 22 as shown in PFigure 4. When the
drilling shaft is glven a rotatlon in the direction
indicated by the arrow of Figure 1, the bit will
be properly attached to the shaft and regdy for
operation. The retnevlng ring may then be re-
moved from the bit body or raised up the drill-
ing shaft by proper manipulation of the cables.

Being aware of the possibility of modification in
the part1cu1ar dril]ing bit construction disclosed
withotit departmg from the fundamental prin-
ciples of my invention, I do not intend that its
scope be limited except as set forth by the ap-
pended claimnis.

What is claimed is:

1. In drilling apparatus 4 rotary drﬂhnv shaft,
a drllhng bit body having a shaft rece1v1ng bore
for perm1tt1ng the bit to be shd on the $haft
and attached and 1emoVed fror the lower end of
said shaft w1thout removmg the sHaft from the
hole being drllled means for attachmg angd de-
tacHing the body to the lowér end of the shaft, a
cuitter, means for mountmg the cutter on the bit
body for movement ts an operatlve position where
it will cut the bottoim of the hole béing drilled
Beldw the shaft and medhs carned by the shaft
for engaging a rear portidn of the cutter within
the bore when the ‘body 15 attached 1o the shaft
and the cutter is in 1ts operatlve posutlon

2. In a dr1lhng apparatus a rotary dnlhng
shaft a dr1111ng b1t body havmg a shaft 1ece1v-
ing bore for permittlng the b1t to bé slid on the
shaft and attached and removed from thé Iower
end thereof means for attacmng and detach.mg
the body to the 16Wwer énd of the shaft, a cutter
carried by the body and movable 1nto the bore

5 t0 2 position to cut the bottom of the hole benéath
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the end of the shaft, and means for supporting
the pertion of the cutter within the bore com-
prising an abutment on the shaft engageable by
a rear portion of the cutter when the bit body
is attached to the shaft.

3. In a drilling apparatus, a rotary drilling shaft,
a drilling bit having a body provided with a bore
for receiving the shaft to thereby permit the bit to
be slid over the shaft while said shaft remains in
the hole being drilled, means for attaching the
bit body to and detaching it from the shait by a
relative rotary movement therebetween, a cutter
carried by the bit body and capable of movement
into the bore to assume 2 position for cutting the
bottom of the hole beneath the shaft, and means
providing an abutment means on the shaft en-
gageable with the cutter to which cutting loads
acting laterally on the cutter can be transferred,
said abutment means and the portion of the cut-
ter within the bore having engaging relationship

when the bit body and shaft have relative move- -

ment to bring about the attachment,

4, In a drilling apparatus, a rotary drilling
shaft, a drilling bit having a body arranged to
be moved up and down the shaft while the shaft
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remains in the hole being drilled, means for at-

taching and detaching the body to the lower end
of the shaft, a cutter pivotally mounted on the
bhody and capable of assuming an inoperative po-

sition permitting the body to be moved up and s

down on the shaft and an operative position by
a pivotal movement relative to the body so as
to be in a position to cut the bottom of the hole
below the shaft, and co-engageable means on the
cutter and the shaft for positively moving the
cutter to operative position.

5. In a rotary drilling apparatus, a rotary drill
shaf$, a drilling bit having a body arranged to
be moved up and down the shaft while the shaft
remains in the hole being drilled, means for at-
taching and detaching the body to the lower end
of the shaft, a cutter pivotally mounted on the
body and capable of assuming an inoperative
position permitting the body to be moved up
and down on the shaft and an operative position
to project laterally from the body by a pivotal
movement relative to the body so as to be in a
position to cut the bottom of the hole below the
shaft, co-engageable means on the cutter and the
shaft for moving the cutter, and means on the
shaft cooperating with a rear part of the pro-
jecting portion of the cutter and providing back-
ing support therefor.

6. In a rotary drilling apparatus, a rotary drill
shaft, a drilling bit having a body provided with
a bore for receiving the shaft to thereby permit
the bit to be slid over the shaft while said shaft
remains in the hole being drilled, mzans for at-
taching and detaching the bit body to the lower
end of the shaft, a cutter carried by the body and
mounted for movement in a single plane into
the bore, co-engageable means carried by the cut-
ter and the shaft for moving the cutter. into
thie bore when the body assumes a position at the
lower end of the shaft, and abutment means car-
ried by the shaft and engageable with a rear part
of the portion of the cutter within the bore to aid
in taking the cutting load acting laterally on the
cutter when the bit is attached to the shaft.

7. In a rotary drilling apparatus, a rotary drill
shaft, a drilling bit body, means associated with
the end of the drill shaft and with the bit body
for attaching said body to the lower end of the
shaft so as to be rotated therewith and while the
lower end of the shaft remains in the lower part

6

of the hole being drilled and for so detaching the
body that it will be free to be moved relatively
axially of the shaft to the top of the hole, a
cutter pivotally mounted on the body to swing in-
wardly into the bore in a single plane; and means
engageable by a part of the shaft for positively
rotating the cutter to a position to operate on
the bottom of the hole below the shaft when the
body is attached to the shaft and for maintaining
said cutter in such position.

~8.1In adrilling apparatus, a rotary drilling shaft,
a drilling bit body having a shaft receiving bore
for permitting the bit to be slid on the shaft and
attached to and removed from the lower end
thereof, means for attaching and detaching the
body to the lower end of the shaft, a blade type
of cutter pivoted to the body and movable in a
single plane into the bore to a position to cut
the bottom of the hole beneath the end of the
shaft, and means for supporting a rear part of

© the portion of the cutter within the bore com-

prising an abutment on the shaft.for engagement
by the cutter when the bit body is attached to the
shaft. :

9. In a drilling apparatus, a drill shaft, a drill-
ing bit having a body arranged to be slid up and
down the shaft while the shaft remains in the
hole being drilled, the lower end of the shaft
being provided with shoulder means, means for
attachingthebitbody to and detaching it from the

" lower end of the shaft, a cutter pivotally mounted
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in the body for movement inwardly in a single
plane to assume a position to cut the bottom of the
hole below the shaft, and means on the cutter for
engaging with the said shoulder means for caus-

" ing the pivoting of the cutter to its cutting posi-

tion.

10. In a drilling apparatus, a drill shaft, a drill-
ing hit having a body provided with a bore for
receiving the shaft to thereby permit the bit to
be slid over the shaft while the shaff remains in
the hole being drilled and also provided with a
cutter receiving slot extending in a general radial
direction, the lower end of the shaft being pro-
vided with sheoulder means for holding the body on
the shaft and a recess below the shoulder means,
means for attaching the bit body to and detaching
it from the lower end of the shaft hy a relative
rotary movement between the body and shaft,
and a cutter mounted in the body slot for move-
ment into the body bore and the shaft recess to
thereby assume a position to cut the bottom of
the hole below the shaft when the bit is lowered
to an attaching position, said shaft recess being
of such size and so related to the cutter that the
attaching relative rotary movement is not inter-
fered with and upon completion of said attaching
movement the cutter will be engaged on its rear
side by a side wall of the said recess.

11, In a drilling apparatus, a rotary drilling
shaft, a drilling bit having a body provided with
a bore for receiving the shaft to thereby permit
the bit to be slid over the shaft while said shaft
remains in the hole being drilled and also provided
with a longitudinally extending cutter receiving
slot, the lower end of the shaft being provided
with shoulder means, means for attaching the bit
body to and detaching it from the lower end of
the shaft, and a cutter positioned in the slot
and pivoted to the body, said cutter being pro-
vided with a projection extending into the bore for
engagement by the shaft shoulder means as the
bit is lowered to an attaching position to thereby
cause a rotation of the cutter on its pivot and to
a position where it projects into the bore of the
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7
body and is capable of cutting the bottom surface
of the hale below the shaft. :
< 12, In a drilling apparatus, a rotary drilling
shaft, a drilling bit having a body provided with
a bore for receiving the shaft to thereby permit
the bit to be slid over the shaft while said shaft
remains in the hole being drilled, the Iower end
of the shaft being provided with shoulder means,
means for attaching the bit body to and detach-

ing it from the lower end of the shaft, a cutter |

positioned in the slot and pivoted to the body,
said cutter being provided with a projection ex-
fending into the bore for engagement by the
shaft shoulder means as the bit is lowered to an
attaching position to thereby cause a rotation
of the cutter on its pivot and to a position where
it projects into the bore of the body and is ca-
pable of cutting the bottom surface of the hole
below the shaft, and means comprising abutment
means on the shaft for engagement by a rear
part of the portion of the cutter within the bore
and to which lateral cutting loads on the cutter
can be transferred when the bit is attached to
the shaft.

13. In a drilling apparatus, a drill shaft, a
drilling bit having a body provided with a bore
for receiving the shaft to thereby permit the bit
to be slid over the shaft while the shaft remains
in the hole being drilled and also provided with
a-cubter receiving slot, the lower end of the shaft
being provided with shoulder means and g reecess
below the shoulder means, means for attaching
the bit body to and detaching it from the lower
end of the shaft by a relative rotary movement
between the body and shaft, and a blade type
cutter positioned in the body slot and pivotally
mounted to the body, said cutter being provided
with a projection extending into the bore for
engagement by the shaft shoulder means as the
bit is lowered to an attaching position to thereby
swing the cutter into the bore and the shaft
recess where it is capable of cutting the bottom
surface of the hole below the shaft, said shaft
recess being of such size and so related to the
cutter that the attaching relative rotary move-
ment is not interfered with and upon completion
of said attaching movement the cutter will be
engaged on its rear side by a side wall of the
recess.

14. In rotary drilling apparatus, a rotary drill
shaft, a drilling bit having a body provided with
a shaft receiving bore and arranged to be moved
up and down the shaft while the shaft remains
in the hole being drilled, means for attaching and
detaching the body to the lower end of the shaft,
a-eutter member pivotally mounted on the bhody
for inward swinging movement into an operative
position in a portion of the bore to thereby cut
the hole below the drill shaft, the pivotal axis
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of said cutter being in a plane at a right angle '

to the plane in which the axis of the bit body
lies, and means for positively preventing swing-
ing movement of the cutter member relative to
the body when the body is attached to the drill
shaft,

13. In a rotary drilling apparatus, a rotary drill
shaft, a drilling bit having a body provided with
a shaft receiving bore and arranged to be maoved
up and down the shaft while the shaft remains
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in the. hole being drilled, means for attaching
and detaching the body to the lower end of the

shaft, & cutter member pivotally mounted on the

body for inward swinging movement in a single
plane into an operative position in a portion of
the bore, and cooperating means associated with
the cutter member and the shaft for positively
preventing swinging of the cutter member from
its opersative position when the bit body is at-

y tached to the shaft and notwithstanding any uni-

tary movement of the shaft and bit body in the
axial direction of the shaft.

16. Ina rotary drilling apparatus, a rotary drilt
shaft, a drilling bit having a body provided with
a shaft receiving bore and arranged to be moved
up and down the shaft while the shaft remains
in the hole being drilled, means for attaching
and detaching the body to the lower end of the
shaft, a cutier member pivotally mounted on the
body for inward swinging movement in a single
blane into an operafive position in a portion of
the bore and co-engageable means on the shaft
and the cutter for positively causing said move-
ment by a relative longitudinal movement be-
tween the shaft and body.

17. A pivoted cutter for mounting on a re-
movable drilling bit body having a slot and for
cooperation with a drilling stem provided with
shoulder means, said cutter comprising a fiat
body portion for reception in the slot and having
a pivot pin receiving opening at its upper end
whereby the body portion can be mounted to
have pivotal swinging in the slot, said cutter also
being provided with shoulder means at its upper
end adjacent its inner edge for engagement with
the stem shoulder means to thereby cause swing-
ing.of the cutter inwardly.

18. A pivoted cutter for mounting on g remov-
able drilling bit body having a slot and for coop-
eration with a drilling stem provided with shoul-
der means and a beveled surface, said cutter com-
prising a flat body portion for reception in the
slot and having a bpivot pin receiving opening
at its upper end whereby the body portion can
be mounted to have pivotal swinging in the slot,
said cutter also being provided with shoulder
means at its upper end adjacent its inner edge
for engagement with the stem shoulder means
to thereby cause swinging of the cutter inwardly,
and with such an inner edge surface as to fully
engage the said beveled surface when the cutter
moves inwardly.

‘CARL C. KOELN.
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