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This invention relates to drilling apparatus, 
and more particularly to a removable drilling bit 
Construction, said bit which embodies the inven 
tion 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 botton 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. 
Another object of my invention is to so con 

Struct a 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 
Žion. On the end of a drilling shaft; 
figure 2 is a bottom view of the drilling bit 

shown in Figure 1; 
Figure 3 is a sectional view taken on the line 

3-3 of Figure 1; 
Figure 4 is another bottom view showing the 

I'elation between the bit and arbor port of the 
shaft prior to turning of the bit to its operative 
position; and 

Figure 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 
a 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 7. 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 

5 

0. 

25 

30 

40 

45 

50 

2 
shoulder 9 which is adapted to engage the apexes 

at the top of the enlarged portion 4 on the 
shaft and a shoulder O which is adapted to en 
gage the shoulder if at the top of the enlarged 
portion 5. The angular slots 6 have cooperating 
therewith the inner ends of pins 2 carried by the 
body portion. These pins, together with the air. 
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 f support the bit body. 
The lower end of the body of the drilling bit 

is provided with alternate short and long radially 
positioned slots 3 and 4 extending in a longi 
tudinal direction. In the short slots 3 which 
extend to the bore are positioned cutters 5 in 
the form of blades which are held in the slots by 
screws f6. 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 5 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 f4 there is positioned 

a cutter 7 in the form of an elongated blade, 
said cutter being pivotally mounted in the slot 
at its upper end by a pin 8, thus permitting the 
lower part of the Cutter to Swing back and forth 
On the pin axis. Each blade f is of such Width 
that when it is hanging in a generally vertical 
position it Will be totally within the slot, g and 
thus not interfere with the sliding movement, of 
the bit body on the drilling shaft. Each blade 
is of Special shape, being provided with a cutting 
edge 9 at its lower end which is angularly related 
to the Outer longitudinal edge of the blade. Also 
on the lower end of the blade is an edge 2 which 
is Substantially at right angles to the cutting edge 
9 and angularly related to the inner longitudina: 

edge. The upper end of each cutter has a pro 
jection 2 which is arranged for cooperation with 
the shoulder f at the lower end of the shaft 3 
between the enlargements 4 and 5. This pro 
jection is arranged to extend into the portion of 
the bore which receives the enlargement, 5 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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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 9 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 2 f on 
the upper end of the cutter insures that the cut 
ter will be swung in Wardly to its proper operative 
position, as shown in Figure 1. When the bit 
body is lowered and reaches the end of the shaft 
3, the extension 2 will be engaged by the shoul 
der and the cutter T 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. These re 
cessses are of such width and shape as to per 
mit the blades to have the necessary relative 
movement with respect to the shaft, so that the 
body member, can be rotated to bring about its 
attachment by means of the bayonet type con 
necting means. When the bit body is attached 
to the shaft. 3, the wall 23 of each slot will be 
come positioned so as to be in abutment with the 
rear surface of the cutter T, which is received 
in the slot, thus providing a backing means on 
the shaft for the portion of the blade which ex 
tends into the bore of the bit body. This back 
ing means or abutment will prevent cutting forces 
acting on the cutter from being effective to twist 
or bend the lower part of the cutter relative to the pivotally mounted part. The enlargement 
5 is also provided with passages 24 so that the 
hollow portion of the drilling shaft and the shaft 
3 can communicate with the bottom of the hole 
being drilled, and thus permit fluid which is 
forced down, through the drilling shaft, to enter 
the bottom of the hole and aid in carrying away 
the cuttings from the dirilling bit, as is well known 
in practice. . . . . . . . 
In order that, the drilling bit may be lowered 

to the end of the drilling shaft for attachment 
thereto and removed to permit another drilling 
bit to be substituted therefor without the ne cessity of removing the drilling shaft from the 
hole, there is provided a suitable retrieving ring 
shown in Figure 1. This ring comprises an an 
nular element 25 carrying pivoted hooks 26. 
These hooks are adapted to cooperate with an 
annular ledge 27 provided in the upper end of 
the bit body. Each hook, is controlled by two 
cords or cables 28 and 29, which also provide 
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 
retrieving ring is lowered 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 ledge 27 by pulling on the cords 29. Any 
other suitable retrieving tool can be employed 
in place of the one shown. " . . . , 
When the drilling bit is in operative position 

on the drilling shaft, it is as shown in Figures 1, 
2 and 3. Under, these conditions, the pins 12 
will be in the lateral legs of the slots where they 
will be maintained since the drilling shaft will 
be rotated in the direction of the arrows of Fig 
ures 1 and 2. The pivoted cutters 7 will be in 
positions where they extend into the bore of the 
bit body being received 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 
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4. 
walls 23. As the drilling shaft is rotated, the 
fixed cutters 5 will cut the outer portion of the 
bottom of the hole and the cutters 7 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 27. 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 cables. As the bit moves up 
wardly, the lower end of the shaft 3 will push 
the pivoted cutters, f 7 outwardly so that they will 
assume a vertical hanging position totally, within 
the slots f4; thus not interfering with the free 
movement of the bit up the shaft. 
When a new bit is lowered for attachment to 

the shaft section, or arbor 3 at the lower end of 
the drilling shaft, the cutters it will be hang 
ing in their vertical positions as the bit approaches 
its lowermost permissible position on the shaft, 
the extension 2? on the cutters will engage with 
the shoulder i? on the shaft 3 and the cutters 
17 will be swung inwardly to their operative posi 
tions, positions which will be present when the 
shoulder to engages the shoulder and the 
shoulder 9 engages the apexes, these apexes 
also functioning to guide the pins 2 into the 
slot 6. The cutters 7 now have positions in 
the slots 22 as shown in Figure 4. When the 
drilling shaft is given a rotation in the direction 
indicated by the arrow of Figure 1, the bit will 
be properly attached to the shaft and ready for 
operation. The retrieving 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 particular drilling bit construction disclosed 
without departing 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 claims. 
What is claimed is: y : - 1. In drilling 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 and removed from the lower end of 
said shaft without removing the shaft from the 
hole being drilled, means for attaching and de 
taching the body to the lower end of the shaft, a 
cutter, means for mounting the cutter on the bit 
body for movement to an operative position where 
it Will cut the bottom of the hole being drilled 
below the shaft, and means carried by the shaft 
for engaging a rear portion of the cutter within 
the bore when the body is attached to the shaft 
and the cutter is in its operative position. 

2. In a drilling apparatus, a rotary drilling 
shaft, a drilling bit body having a shaft receiv 
ing bore for permitting the bit to be slid on the 
shaft and attached and removed from the lower end thereof, means for attaching and detaching 
the body to the lower end of the shaft, a cutter 
carried by the body and movable into the bore 
to a position to cut the bottom of the hole beneath 
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the end of the shaft, and means for supporting 
the portion 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 shaft by a 
relative rotary movement therebetween, a cutter 
carried by the bit body and capable of movement 
into the bore to assume a 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 
body and capable of assuming an inoperative po 
sition permitting the body to be moved up and 
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 
shaft, 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, means 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 
the 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 talking 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 
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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. In a drilling 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 
attaching the bitbody to and detaching it from the 
lower end of the shaft, a cutter pivotally mounted 
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 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 
cutter receiving slot extending in a general radia 
direction, the lower end of the shaft being pro 
vided with shoulder 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 by a relative 
rotary movement between the body and shaft, 
and a cutter mounted in the body slot for move 
Inent 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. 

ii. 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 

lower end of the shaft remains in the lower part 75 a position where it projects into the bore of the 
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body and is capable of cutting the bottom surface 
of the hole below the shaft. 
: 12. In a drilling apparatus, a rotary drilling 
shaft, a drilling bit having a body provided with 
abore 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 lower 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 
tending 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 cutter receiving slot, the lower end of the shaft 
being provided with shoulder means and a recess 
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 cutter member pivotally mounted on the body 
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, 

15. 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 moved 
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, a cutter member pivotally mounted on the 
body for inward Swinging movement in a single 
plane into an operative position in a polition of 
the bore, and cooperating means associated with 
the cutter member and the shaft for positively 
preventing swinging of the cutter member from 
its operative position. When the bit body is at 
tached to the shaft and notwithstanding any uni 
tary movement of the shaft and bit body in the 
axial direction of the shaft. 

16. 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 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 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 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. 

7. 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 flat 
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 in Wardly. 

18. A pivoted cutter for mounting on a 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 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 
neans 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. 

-CAR.L. C. KOELN. 
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