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My invention relates to well drilling apparatus
and more particularly to & drilling bit therefor,

One of the objects of my invention i3 to pro-
duce an improved drilling bit and shaft atiach-
" Ing means for s rotary drilling apparatus so that
the bit can be readily attached to and removed
from the end of the drilling shaft without the
necessity of pulling the drilling shaft from the
hole being drilled.

Another object of my invention is to s6 con-
struct a removable drilling bit of the type re-
ferred to that certain cutters thereof will be au-
tomatically adjusted to permit cutting of the
central part of the bottom of the hole being
drilled when the bit is caused to be attached to
the drilling shaft and automatically moved to a
position permitting the bit to slide on the drill-
ing shaft when it is to be removed.

Other objects of my invention will begome ap-
parent from the following description taken in
connection with the accompanying drawing in
which Figure 1 is a vertical sectional view of my
improved drilling bit showing it in operative po-
sition on the end of a drilling shaft, said view
also showing the device employed to lowes and
lift the bit from the bottom of the hole; Figure 2
is a bottom view of the bit; Figures 3 and 4 are
sectional views taken on the lines 3—3 and 44—,
respectively, of Figure 1; and Figure 5 is 8 view of
& different type of cutter which can be employed
with the bit. '

Referring 'to the drawing in detail, numeral |
indicates the drilling bit body, the peripheral
surface of which has an irregular contour as
shown in Pigure 2. This body is provided with
a'central bore 2 which permits it to be slid over
the usual hollow drilllng shaft (not shown) of
the drilling apparatus. The lower end of this
drilling shaft has secured to its end by threads,
8 specially constructed short hollow shaft 3
forming part of the means for removably attach-
ing the drilling bit body. The shaft 3 is pro-
vided with a beveled end surface 4 and adjacent
this end the shaft is provided with an enlarge-
ment § having a portion of its surface 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 converging to
form apexes 7. The internal diameter of bore
2 is the same as the external diameter of the
enlargement 5 except at its upper end 8 which
is of decreased diameter in order to fit the por-
tion of shaft 3 above the enlarged portion. Be-
tween portion 8 and the main part of bore 2
there is formed a shoulder 8 which is adapted
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to engage the apexes T of the enlarged portion
6 on the lower end of the shaft. The angular
slots 6 are shown as belng four in number and
cooperating with these slots are the inner ends
of pins 10 carried by the body portion. These
pins, together with the angular slots, form a bay-
onet type of joint preventing any relative axial
movement beiween the body of the bit and shaft
4 when the pins are positioned in the lateral legs
of the slots. These pins also provide a driving
connection between short shaft 8 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 lower end of the body of the drilling bit
is provided with alternate long and short radi-
ally . positioned slots Il and 12 extending in a
longitudinal direction. In the short slots 1 are
positioned cutters 13 in the form of blades which
are held in the slots by screws 4. The outer
edges of these cutters extend 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 cutters 13 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 12, which extend com-
pletely through the wall of the body, is positioned
a shdable cutter I5 provided on their upper ends
with converging edges {6 and (7. These eages
are at right angles to each other with each being
at an angle of forty-five degrees with the verti-
cal axis of the cutter. Each slot 12 is so cut in
the body of the bit that the bottom wall I8 there-
of is at a forty-five degree angle with the axis
of the bit body, thus providing a surface with
which edge 16 on the cutter can engage. One
surface of the cutter is provided with a recess I8
extending paralle] with edge 16 and forming
therewitn a rib 20. Received in said recess 19 is
& portion of a tapered pin 2t which is fitted into
a tapered hole 2¢ in the body at one side of slot
12" This tapered hole is so constructed that
when the tapered pin is positioned therein the
top of the pin surface where it projects into the
slot will be parallel with the bottom wall 18 of
the slot. Thus when the cutter is positioned in
the slot, rib 20 will be confined between the pin
and the end of the slot and thus hold the cutter
from falling out of the slot. The construction
also permits the cutter to slide radially outwardly
and downwardly in the slot or inwardly and up--
wardly in the slot with the edge 16 always ¢oop-
erating with the angular Lottom wall (8 of the
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glot. In order that the culler will be prevented
from sliding out of the slot in a radial direction
when the bit is out of the hole, the bit body car-
ries a screw 23 (see Figure 4) for cooperation
with the outer edge of the cutier.

- When in its outermost position against the
head of the screw, the cutter {5 will not project
into the bore of the bit body. The outermost
position of the cutter is shown In dotted line po-
sition in Figure 1. When in this position it is
apparent that the cutters (5 will not interfere
with sliding the bit up and down on shaft 3 or
the drilling shaft to which it is connected. When
the cutter is in its innermost position, approxi-
mately half of its width will project into bore 2
of the bit body. The cutters are prevented from
‘moving further into this bore by the upper edge
1T abutting the beveled surface 4 on the bottom
of short shaft 3. When the bit is in operative
position, the cutters 15 will assume their inner-
most positions and thus the lower edges of the
cutters will act as cutting means on the central
portion of the bottom of the hole. Thus it is
seent that all of the bottom of the hole will be
acted upon by the cutters 13 and 5.

It is to be noted that because of the relation-
ship of cutters 13 with the peripheral contour of
the body member, the forward side edges of cut-
ters 13 are open to act on the side wall of the hole
and the backs of the cutters are well supported
by the body. The contour of the outer surface
of the bit body provides space hetween the body
and the wall of the hole for cuttings to be car-
ried upward by fluid which is forced downwardly
through the drilling shaft and short shaft 3 into
the bottom of the hole being drilled which is
common practice during drilling.

When in operative position on the end of the
drilling shaft, the bit is shown as in Figure 1.
If it is desired to remove the bit, a special tool
in the form of a retrieving ring is employed. This
ring is shown in Figure 1 and comprises an an-
nular element 24 carrying pivoted hooks 25,
These hooks are adapted to cooperate with an
annular ledge 26 provided on the upper end of
the bit body. Each hook is controlled by two
cords or cables 21 and 28 which also provide the
means for raising the bit from the bottom of the
well and also lowering it into the bottom .of the
well.  'When the bit is to be removed, the retriev-
Ing ring is lowered from the top of the well to
where it engages the top of the body of the bit.
The hooks can then be engaged with the ledge
26 by pulling on cords 28. .

If the drilling shaft is now rotated in the direc-
tion opposite that indicated by the arrow, there
will be rejative movement between‘the short shaft
4 and the body member and pins (0 will be moved
into alignment with the vertical portions of slots
6. If the retrieving ring is now pulled upwardly
by cords 28, the body of the bit will also be pulled
upwardly relatively to the short shaft 3. As the
body of the bit maves upwardly, cutters 15 will
be forced outwardly and downwardly in their
slots by the wedging action between the angular
edge 11 and the beveled surface on the bottom of
shaft 3. When the cutters are moved sufficiently
outwardly that no portion thereof extends into
bore 2, the bit will be free to move upwardly and
be removed from the hole by sliding it over the
drilling shaft. - When the bit reaches the top of
the hole, it can be removed by merely detaching
8 joint of the drilling shaft and then a new bit
substituted therefor. When the new bit is put an,
the cutters (5 will be at their outermost posi-
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tlons, thus freeing hore 2 of interference by the
cutters. The hooks of the retrieving ring are now
attached to the new bit ang sald bit lowered Into
the well by cords 28. When the bit reaches the
short shaft 8 on the bottom of the drilling shaft,
pins 10 will find their way out into the flared
vertical portions of slots 6. The shaft {5 now
given a turn in the direction Indicated by the
arrow, thereby causing the pins to be positioned
in the lateral portions of the slots to lock the bit
against relative longitudina]l movement with re-
spect to' the short shaft §. When the bit and
drilling shaft are now lowered into the bottom
of the hole, cutters 15 will engage the bottom of
the hole and be forced upwardly and inwardly to
their operative positions, The drilling operation
can then be resumed as soon as the ring is
brought back to the top of the hole. ‘

It is to be noted from the above description of
my improved drilling bit that said bit can be re-
moved and replaced by a new bit in a very short
time without the necessity of pulling the entire
drilling shaft which takes a long period of time
even under the best conditions. This not only
saves time but also reduces labor cost as the bit
can be changed by only one person. The bit is so
constructed that al]l parts of the bottom of the
hole will be cut by the cutters when the bit is in
operative position. The bit permits ‘the usual
drilling methods to be employed whereby the
cuttings from the cutters can be forced upwardly
and out of the hole by liquid being forced down
through the hollow drilling shaft., It is also to
be particularly noted that the drilling bit is very
sturdily constructed and that the cutters or
blades are all fully supported in the body of the
bit. The slidable cutters 15 will be maintained
in their inner positions at all times as outward
movement of the cutters is prevented by the an-
gular edge 16 cooperating with the angular bot-
tom surface of the slot. However, when the bit
is to be removed, these cutters 15 will readily slide
to their outer positions in the slots and free bore
2 50 that the bit can be bulled up the drilling
shaft.

The cutting portion of the cutter need not be
the edge of a blade as other types of cutters can
be employed with the bit, as, for example, g ro-
tary type. In Figuie 5 there is disclosed a cutter
15, the upper portion of which is the same as
the previously described cutter 1§ and capable
of being mounted in the bit body in a like man-
ner. The lower portion of the cutter is provided
with slots 29 of varying length in which are posi-
tioned wheels or discs of different diameters,
These wheels or discs are rotatably mounted on a
shaft 31 so that when the bit is rotated, they
will cut or grind the earth material, When the
cutter {5’ is employed, similar cutters are sub-
stituted for the fixed cutters 13 so that the whole
bottom of the hole will be woarked upon. Prefer-
ably there will be two cutters capable of radial
sliding movement and two fixed cutters. The
wheels or discs of the different cutters should be
spaeed so that there will not be “tracking.”

Being aware of the possibility of modifications
in the particular structure herein described with-
out departing from the fundamental principle of
my invention, I do not intend that its scope be
limited except as set forth by the appended
claims.

Having fully described my invention, what I
claim as new and desire to secure by Letters
Patent of the United States is:

L In drilling apparatus, a rotary drilling
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shaft, a drilling bit body, means associated with
the end of the drilling shatt and with the bit
body for attaching the body to the lower end of
the shaft so as to be rotated therewith while the
‘Jower end of the shaft remains adjacent the bot~
tom of the hole being drilled and for 80 detach~
ing the body that it will be free to be moved

relatively axially of the shaft to the top of the.

hole, a cutter movably mounted on the body,
and means for causing the cutter to be moved
to & position to operate on the bottom of the
hole axially below the end of the shaft when
the body is attached to the lower end of the
shaft. : .

2. In driling apparatus, a Yotary. drilling
shaft, a drilling bit having a body provided with
a bore receiving the shaft, cooperating means
on the bit body and the lower end of the shaft
for attaching the bit to the shaft so as to rotate
therewith and for detaching said bit by a rela-
tive rotation between it and the shaft so as to
permit said bit to be free to be moved relatively
axially with respect to the shaft and out of the
hole being drilled without the necessity of re-
moving the shaft from said hole, movable cut-
ters mounted on the bit, means for automat-
ically moving the cutters into a paft of the bore
when the bit is attached to the shaft and the
cutters are caused to engage the bottom of the
hole, and means for moving the cutters out of
the bore.

3. In drilling apparatus, a rotary drilling
shaft, a driiling bit having a body provided with
& bore receiving the shaft, cooperating means on
the bit body and the lower end of the shaft for
attaching the ‘bit to the shaft so as to rotate
therewith and for detaching said bit by a rela-
tive rotation between it and the shaft so as to
permit said bit to be free to be moved rela-
tively axially with respect to the shaft and out
of the hole being driiled without the necessity
of removing the shait from said hole, movable
cutters mounted on the bit, means for automat-
jcally moving the cutters into a part of the bore
when the bit is attached to the shaft and the
cutters are caused to engage the bottom of the
hole, means ior automatically moving the cut-
ters out of the bore when the bit is moved ax-
ially of the shaft, and means for moving the bit
axially of the shaft.

4. In a drilling bit and drilling shaft con-
struction permitting removal of the bit from &
hole without removal of the shaft, a bit having
a body provided with a bore for receiving the
shaft, detachable connecting means associated
with the lower end of the shaft and with the
bit, said connecting means being placed in a conl-
dition permitting axial movement of the bit rel-
ative to the shaft by a rotation of the shaft in a
direction reverse to its direction of rotation em-
ployed in drilling, & cutter mounted on the bit
body for movement into and out of a portion of
the bore, means for causing the cutter to be
moved into the bore when the bit is attached
to the shaft and the cutter is caused to engage
the bottom of the hole, and means for moving
the cutter out of the bore by a movement of the
bit axially on the shaft.

5. In drilling apparatus, a rotary drilling
shaft, a drilling bit having a body provided with
a bore for receiving the shaft, cutters mounted
in the body for radial sliding movement into
and out of the bore, detachable connecting
means associated with the bit body and the end
of the shaft permitting said body to be rotated
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with the shaft in one direction of rotation there-
of and to ke so conditioned by & rotation of the
shaft in the opposite direction and relatively to
the bit body as to permit the shaft to be free to
pe moved upwardly on the shaft and out of the
hole, means for automatically causing the cut-
ters to be so -positioned as to extend into the
bore of the body when the bit is operatively
connected to the lower end of the shaft, and
means for automatically moving the cutters ra-
dially out of the bore when the bit is moved up-
wardly relatively to the shaft.

6. In drilling apparatus, a rotary drill-
ing shaft, a drilliing bit having a body pro-
vided with a bore for receiving the shaft, cut-
ters mounted in the body for radigl sliding
movement into and out of the bore, detachable
connecting means associated with the bit body
and the end of the shaflt permitting said body
to be rotated with the shaft in one direction of
rotation thereof and to be so conditioned by a
rotation of the shaft in the opposite direction
and relatively to the bit body as to permit the
bit, to be free to be moved upwardiy on the shaft
and out of the hole, means for automatically
causing the cutters to be 50 positioned as to ex-
tend into the bore of the body when the bit is
operatively connected to the lower end of the
shaft, means for automatically moving the cut-
ters radially out of the bore when the bit is
moved upwardly relatively ta the shait, and
means for moving the bit over the shalt to the
lower end thereof and for raising the bit when
permitted by the detachable connecting means.

7. In drilling bit and drilling shalt construc-
tion permitting removal of the bit from a hole
without removal of the shaft, a bit having a body
provided with a bore. for receiving the shaft,
means on the bit and shaft preventing the bit
from passing over the end of the shaft, inter-
engaging means for connecting ithe bit to the
shaft so as to be rotated therewith in one di-
rection, means for disengaging the inter-engag-
ing means by a rotation of the shaft in the oppo-
site direction and relatively to the bit to thus
free the bit for upward axial movement rela-
tive to the shaft, fixed cutters carried by the boay
of the bit and extending below the body between
its outer surface and the bore, other cutters
mounted on the bit body for movement into and
out of a portion of the bore, means for auto-
matically causing the movable cutters to be
moved into the bore when the bit is attached o
the shaft and the cutters are caused to engage
the bottom of the hole, cooperating means on
the lower end of the shaft and the cutters for
automatically moving the cutters out of the
bore when the bit is moved axially on the shaft, ’
and means for moving the bit axially on the
shaft.

8. In drilling bit and drilling shaft construc-
tion permitting removal of the bit from a hole
without removal of the shaft, a bit having a body
provided with a bore for receiving the shaft,
means on the bit and shaft preventing the bit
from passing over the Iower end of the shaft,
inter-engaging means for connecting the bit to
the shaft so as to be rotated therewith in one
direction, means for disengaging the inter-en-
gaging means by a rotation of the shaft in the
opposite direction and relatively to the bit to
thus free the bit for upward axial movement
relative to the shaft, radial slots through the
body of the bit between its outer surface and the
bore and open at the bottom of the body, the
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closed ends of sald slots being at an angle to the
axis of the body, cutter members in the slota,
each of sald memberg having an angular edge
cooperating with the closad end of its slot to
thereby cause the cutter member to be moved
into & pottion of the bore when the bottom of
the cutter enguges the bottom of the hole, means
for slidably hoiding each cutter member in its
slot, and Cooperating means on each cutter
member and the end of the shaft for moving the
cutter members out of the bore when the bit
body is moved axially up the shaft,

9. In drilling bit ang drilling shaft construc-
tion permitting removal of the bit from a8 hole
without removal of the shaft, a bit having s body
provided with a bore for receiving the shaft,
means for connecting and disconnecting the bit
to the lower end of the shaft while the shaft
remains in the hole being drilled, radiaj] slots
through the body of the bit between its outer
surface and the hore and open at the bottom of
the body, the closed ends of said slots being at
an angle to the axis of the body, cutters having
portions in the slots, each of said cutters having
an angular edge cooperating with the closed end
of its slot to thereby cause the cutter to be moved

bore when
shaft,

that it will pe
and relatively axially of the shaft to the top of

ment radially of the hijt body into and out of a
bortion of the bore and elementg rotatably
mounted on the member,

11. In a detachable bit for g drilling shaft,
a bit hody having a bore for reception of the
shaft, a radial slot in the body, a cutter having

free to be moved over’
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& portion recelved in the slot for radia) move.
ment, and means for maintalning the cutter
portion in the slot ahd permitting itg redial slid-
Lna movement into and out of a portion of the

ore,

bortion in 5 wedging nit.

12, In drilling apparatus, g rotary drilling
sheft, a drilling bit body having a shaft receiv-
ing bore for bermitting the hit to he slid on the
shaft and attached and removed from the lower

cutter so
on the bit body that it will

to the lower end of the shaft,
13. In drilling apparatus, a rotary drilling

tral part of the body is posi-
tioned at the lower end of the shaft,

CARL C. KOELN.



