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~ To all whom it may concern:
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UNITED STATES

PATENT OFFICE.

"CHARLES E. WILCOX, OF BAKERSFIELD, CALIFORNIA.

WELL-DRILLING TOOL.

1,002,793.

Speciﬁcation of Letters Patent.-

Patented Sept. 5, 1911.

Application filed November 8, 1910. Serial No. 591,309

 Be it known that I, Cuaries E. WILCOX,

_a citizen of the United States, residing at

Bakersfield, in the county of Kern and State
of California, have invented a new and use-
ful Well-Drilling Tool, of which the follow-
ing is a specification. :

This invention relates to well drilling
tools for use in well drilling and is par-
ticularly intended for use in connection
with the swivel disclosed in my applica-
tion Serial Number 572,599, filed July 18,
1910, in which provision was made for alter-

native use of standard and rotary drilling

tools with a minimun loss of time in chang-

ing from one kind of drilling to the other. .

The aforesaid invention comprised a rotary

the same and is provided with means to
allow the insertion of and removal of stand-
ard tools through the top of the swivel and
through the rotary drilling member.

The main object of the present invention
is to provide a rotary member with means
whereby a drilling bit may be inserted
through the said swivel and into the rotary
driving member or casing and to automati-
cally engage therewith to form a drill on be-

ing lowered to the bottom thereof and to ex-

pand or spread so as to cause it to project
beyond the bottom of the rotary driving
member or casing and be engaged thereby

and coact therewith as a rotary bit and may -

be again withdrawn through the rotary
driving member or casing and through the
said swivel when desired to clear the rotary
member for the admission of standard tools.
A further object of the invention is to
provide a rotary bit in. which the cutter
members of the bit are engaged and di-
rectly driven by the rotary casing, such en-
gagement being effected automatically by
the  weight -of the parts. :
Other objects of the invention will appear
hereinafter. '
The accompanying drawings illustrate the
invention, and referring thereto: Figure 1
is a side elevation of the collapsible bit in
engagement with. the driving casing and
coupling means for the bit shown in section.
Fig. 2 is a side elevation of the rotary bit at
right angles to Fig. 1, the driving casing
being shown in section. Fig. 8 is an in-
verted plan view of Fig. 2. iig. 4 is a side
elevation of the lower portion of the bit in
collapsed position, the driving casing being

shown in section. Fig. 5 is a vertical sec-
tion of the bit and casing showing the op-
erative position of the bit." Fig. 6 1s a simi-
lar view, showing the collapsed position of
the bit. Fig. 7 is a horizontal section on
line #’—a" in Fig..5. Fig. 8 is a horizontal
section on line 2®*—=® in Fig. 6. Fig. 9isa
horizontal section on line #°—«® in Fig. 5.
-Fig. 10 is a perspective of one of the cutter
jaws.

1 designates the rotary casing or tubular
driving member which serves to operate the
bit, said member being connected at its up-
per end to drive means, for example, any of
the well known rotary tables commonly used
for that purpose and provided at itslower end
with a tubular shoe 2 secured to the member
1 and formed interiorly at its lower end
with a beveled or upwardly tapering annu-
lar seat 8 having a plurality or series of
ridges or projections 4 adapted to engage
complementary grooves or channels in the
-bit blades. .

The bit comprises a body 5 adapted to
slide within the tubular shoe 2, cutter mem-
bers 6 movably mounted on said body to be
expansible and collapsible thereon and 2
supporting and controlling member 7 con-
nected to said body and to flexible control-
 ling means, such as a rope or cable 8 extend-
ing vertically in the rotary casing 1. Said
controlling rope 8 may be attached to a
swivel 10 affording rotative connection with
the member 7 and said member 7 is formed
with bars 7’ extending at each side of a bail
11 on the body 5, the said bars 7’ being con-
nected at their lower ends by a pin 13 adapt-
ed to move within a bore 14 in the body 5
and to engage the cutter members, as here-
inafter set forth.- The bail member 11 ex-
tends into the slot 15 in member 7 between
the bars 7’ and is adapted to engage the
lower end of said slot when the member 7
is raised. '

The cutter members 6 are provided with
shank portions 16 pivotally mounted by pins
17 at their upper ends extending through
holes 18 in said shank portions and through
holes 19 in the lower end portion of body 5,
such lower end portion being formed with
vertical channels 20 in which said shanks 6

inward or outward therein. - The said cut-
ter members are further provided with cut-
ting edges 20 and with inwardly extending
flanges 21, said flanges overlapping and slid-
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“be pushed outwardly

-spondently with- the channels

ing on one another in the in-and-out pivotal
movement of the cutter members. The outer
faces .of said cutter members are provided

with grooves or channels 23 adapted tc re-

ceive and engage the ribs or tongues 4 on
the lower end of the shoe 2. The said cutter
members are further provided on the inner
faces of their shanks 16 with channel por-
tions 22 adapted to be engaged by the afore-
said pin 13 to cause the cutter members to
to operative position
when the said pin is depressed. The shoe 2
is provided with means for arresting the
downward movement of the bit body 5, said
means consisting of an annular shoulder 24
on the said shoe engaging a shoulder 25 on
said body 5, the said shou%ders 24 and 25 be-
ing preferably ' corrugated or mnotched as
shown at 26 and 27 to interlock the parts
against rotative strain. The corrugations or
notches as at 26 and 27 are arranged corre-
or grooves 23
on the cutter bits, so that when the corru-
gations 26 and 27 register on the shoulders,
the grooves 23 on the cutter bits register and
engage with the ribs 4 of the shoe, thereby
causing the bit members to engage with the
shoe and cause the cutters to travel with the
rotary member. Holes 80 are provided in
the body member 5 for passage of the water
in hydraulicking. ’

The operation is as follows: Assuming
rotary casing 1 is in place in a well
and that it is desired to use the rotary cut-
ters, the said bit is lowered into the well

. through the said casing 1, the bit while pass-

ing through the casing being in the collapsed
position shown in Figs. 4 and 7 with the

- cutter members folded on one another to
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¥osition occupying minimum radial space.
n this position the weight of the cutter
members is supported by the engigement of
the bail portion 11 of the body 5 with the
lower eng of the slot 15 of the supporting

member 7 and the channel portions 22 of the .

cutter members extend convergently inward
so that the space” between
their lower portions is smaller than the pin
13. When the bit reaches the position for
use at the bottom of the rotary- casing 1, the
shoulder 25 on the body 5 rests on the shoul-
der 24 on the shoe 2 with the corrugations

~ In register to position the groovés 23 on the

cutters to fit over the ridges 4 on the shoe,
thereby arresting the downward movement
of the bit and on continuing to lower the
supporting member 7 by means of the cable
8, the pin ‘13 is driven in between the in-
clined channel portions 22 of the cutter
members, thereby wedging said cutter mem-
bers apart and driving the same outwardly
to the position shown in Figs. 1 and 5. In
this position, the outer faces of the cutter
members engage and fit the upwardly taper-

ing seat 8 in the lower end of the shoe 2 and

1,002,793

the grooves 23 in said cutter member engage
and fit the ridges 4 on said shoe, so that the
shoe is operatively connected to the cutter
members and in driving engagement there-
with, the whole weight of the casing being
available to force the shoe into engagement
with the cutter members to maintain the
rotary driving connection, as well as to'af-
ford the downward pressure for cutting.

If at any time it is desired to change %rom
rotary to standard drilling operation, for ex-
ample, in case boulders or hard rock are en-
countered, the rotary bit may be easily re-
moved by drawing up the suspending cable
8, thereby lifting the supporting member 7
which first withdraws the pin 13 from be-
tween the shanks of the cutter members and
then by engagement of the lower end of the
slotted portion of said supporting member
with the bail portion, 11 of the body lifts the
body with the cutters thereon, causing the
cutters to be collapsed as they pass upwardly
within the upwardly tapering seat 3 at the
lower end of the shoe, and the bit so col-
lapsed may then be withdrawn upwardly
through the rotary casing.

It will be noted that in the rotation of the
bit by thecasing, the driving engagement
for the bit is wholly at the lower end of the
casing and ‘there is no rotative strain on the
controlling and supporting means for the
bit. In fact, the controlling rope 8 does not
rotate as it is connected to the bit by the
swivel connection 10 and this rope being
flexible, the bit may be lifted out of the cas.
ing when required by a single continuous
operation, the suspending rope winding onto
a drum, thereby obviating the difficulty and
loss of time involved in uncoupling of con-
necting rods. o

- What I claim is:

1. The combination of a rotary casing
provided at its lower end with a down.
wardly flaring seat, a body longitudinally
movable within said casing, cutters pivotally
mounted on said body to be movable in-
wardly and outwardly, controlling means
movable relatively to the body and provided
with means engaging said cutter means to
force the same outwardly into engagement
with the seat on the lower end of the rotary
casing; and controlling means. connected to
said cutter member to raise and lower the
same, said cutter means and seat being pro-
vided with interengaging longitudinally ar-
ranged projections and recesses to cause ro-
tation of the cutter means by rotation of the
casing, said body and rotary casing being
provided with interengaging shoulder means
limiting the downwardg movement of the
body within the casing.

2. The combination of a
provided at its lower end
wardly flaring seat, a body longitudinally
movable within said casing, cutters pivotally

rotary casing
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mounted on said body to be movable in-
wardly and outwardly, controlling means
movable relatively to the body and provided
with means engaging said cutter means to
force the same outwardly into engagement
with the seat on the lower end of the rotary
casing, and controlling means connected to
said- cutter member to raise and lower the
same, said cutter means and seat being pro-
vided with interengaging longitudinally ar-
ranged projections and recesses to cause ro-
tation of the cutter méans by rotation of the
casing, said body and rotary casing being
provided with shoulder means limiting the

downward movement of the body within the

casing, said shoulder means being provided
with interengaging projections and recesses
for the purpose set forth. '

3. The combination of a rotary driving
casing having an annular shoulder arranged
a distance above the end thereof and an up-
wardly. tapering annular seat below such
shoulder, a bit movable longitudinally in
said casing and having means for engaging
with the annular shoulder and means for
engaging with the upwardly tapering seat,

means for forcing the bit into engagement

with such seat when the bit engages with the
shoulder and means for moving the bit into
and out of engagement with the annular
shoulder. , ‘

4. The combination of a rotary driving
casing having an annular shoulder arranged
a distance above the end thereof and an up-
wardly tapering annular seat below such
shoulder, a body movable longitudinally in
such casing, a shoulder on such body adapt-
ed to engage with the annular shoulder in
the casing, cutters pivotally carried by the
body and means for causing such cutters to
engage with the seat below the annular
shoulder when the body is in engagement
therewith.

5. The combination of a rotary driving
casing having an annular shoulder arranged
at a distance above the end thereof, a cutter
seat arranged at a distance from the annular
shoulder, a body having a shoulder arranged
movable longitudinally within the casing,
cutters pivotally carried by the body, adapt-
ed to engage with the cutter seat in the cas-
ing and means for seating the cutters when

the annular shoulder of the body engages

with the annular shoulder of the casing.

6. The combination of a rotary driving
casing having an annular shoulder arranged
at a distance above the end thereof, notches
in such shoulder, a cutter seat having ridges
or projections arranged adjacent to such an-
nular shoulder, a body movable longitudi-

“mnally in the casing, a shoulder on such body,

notches on such body shoulder adapted to

" engage with the notches on the annular

65

shoulder of the casing, cutters pivotally car-
ried by the body and having corrugations or
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grooves, thereon adapted to ehgage with the:

ridges or projections on the cutter seat of

the casing and means whereby the cutters

are caused to engage with the cutter seat of .

the casing; the notches on the annular shoul-
der of the casing and the ridges or projec-

‘tions on the cufter-seat being correspond-

ingly arranged so as to coincide or register
with the notches on the body shoulder and
with the corrugations or grooves of the cut-
ters respectively and cause the cutters to
properly engage the ridges or projections on
the cutter seat. : o _
7. A well boring tool comprising a rotary
driving casing having an annular seat and
an annular shoulder located at a distance
above the seat, a body slidable in the driv-
ing casing and havirg means for engaging
the annular shoulder, a cutter pivoted to the
body, interengaging means between the an-
nular seat and the cutter, and means for car-
rying the body having means for throwing -
out the cutter into operative locked position

| when the means on the body engages the
shoulder on the casing. :

8. A well boring tool comprising a rotary
driving casing having an annular seat and
an annular shoulder located at a distance
above the seat, a body slidable in the driv-
ing casing and having an annular shoulder
for engaging the annular shoulder of - the
driving casing, a cutter pivoted to the body,
interengaging means between the annular
seat and the cutter, and means for carrying
the body having means for throwing out the
cutter into operative locked position when
the shoulder on the body engages the shoul-
der on the casing.

9. A well boring tool, comprising a rotary
driving casing having an annular seat and
an annular notched shoulder located at a

ELy

75

83

20

100

105

distance above the seat, a body slidable in

the driving casing and having means for

‘engaging the annular notched shoulder, a

cutter pivoted to the body, interengaging
means between the annular seat and the cut-
ter and means for carrying the body having.
means for throwing out the cutter into op-
erative locked position when the means on
the body engages the shoulder on the casing.

10. A well boring tool comprising a ro-
tary driving casing having an annular seat
and an annular notched shoulder, located at
a distance above the seat, a body slidable
in the driving casing and having an annular
notched shoulder for engaging the annular
notched shoulder of the driving casing, a
cutter pivoted to the body, interengaging
means between the annular seat and the
cutter and means for carrying the body
having means for throwing out the cutter
into operative locked position when the
shoulder on the body engages the shoulder
on the casing. _ ‘

11. A well boring tool comprising a ro-
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tary driving casing having an annular seat

 and an annular shoulder located a distance

10

above the ses , a body slidable in the driv-
ing casing and having means for ‘engaging
the annular shoulder, a cutter pivoted to
the body, ridge and groove connecting
means between the annular seat and the cut-
ter, and means for carrying the body having
means for throwing the cutter into opera-
tive locked position when the means on the
body engages the shoulder on the casing.

- 12. A well boring tool comprising a ro-

tary driving casing having an annular seat

15

20

and an annular shoulder located at a dis-
tance above the seat, a body slidable in the
driving casing and having means for en-
gaging the annular shoulder, a pair of cut-
ters pivoted at their upper ends to the body,
interengaging means between the annular
seat and the cutters, and means for carrying
the body having means for throwing out
the cutters into operative locked position

~ when the means on the body engages the

" 25

shoulder on the casing.
13. A well boring tool comprising a ro-
tary driving casing having an annular seat

and an annular shoulder located at a dis- |

“\tance above the seat, a body slidable in the

1,002,793

driving casing and having means for en-
gaging the annular shoulder, a pair’ of cut-
ters pivoted at their upper ends to the body
and each cutter being formed with s shank
having a channel, interengaging me#ns be-
tween the annular seat and the cutters and
means for carrying the body having a pin
working in the channels of the cutters for
throwing out the latter into operative
locked position when thé means on the body
engages the shoulder on the casing.

14. A well boring tool comprising a ro-
tary driving casing, a body having a bail
portion, and a vertical bore, a pair of cut-
ters pivoted at their upper ends to the body,
each cutter being formed with a shank hav-
ing a channel, and means for  carrying the
body having a pin working through the
bore of the body and into the channels’ of
the cutters, and formed with bars embrac-
ing the bail of the body.

In testimony whereof, I have hereuntn set
my hand at Los Angeles, California, this

'2nd day of November, 1910.

CHARLES E. WILCOX.
In presence of— :
ArraUR P. KN16HT,
Frank L. A. Gramam.
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