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10 Claims.

My invention relates to & new and useful im-
provement in expansible and contractible rock
drills, and has for one of its objects to provide
an improved drill that may be lowered /through

8 the rotatable pipe and will automatically ad-

"~ .just itself into drilling position at the lower end

of the drilling mechanism, and which may be

readily removed for repairs or replacement of

drill bits without disturbing the position of the

0 rotatable pipe in the well. My invention includes

a drill collar secured to the lower end of the

rotary pipe or casing that is provided with slots

for receiving certain parts of the drill-carrying

mechanism and guiding means for directing such

‘ I8 riechanism to said slots and a locking arrange-

ment for locking the drills in expanded position

in the drill collar when said drills have assumed

their cutting position. My invention also in-

cludes means for quickly and easily contracting

0 the drill-carrying parts phen it is desired to
withdraw said drilis from the pipe or casing. -

With these and other objects in view, the in-
vention consists in the novel construction, ar-
rangement, and formation of parts, as will be

28 hereinafter more specifically described, claimed,
and illustrated in the accompanying drawings
forming a part of this specification.

Fig. 1 is an elevation of the whole unit with
the drill bits in expanded position.

Fig. 2 is an elevation of the inner unit carry-

ing the drill bits with sald bits in contracted
position.
Figs. 3, 4 and 5 are half-sections taken 120°
apart, showing the central portion of lower end
38 of the drill collar and the bit-carrying unit with
the carrying bars in contact with projections on
the inner sleeve.
Pigs. 6, 7 and 8 are cross-sections taken on

lines 6—§, T-—1, and 88, respectively, Flg 3,

40 looking in the direction of the arrows.

Fig. 9 is a longitudinal section through a por-
tion of the drill collar and the drill-carrying
mechanism.

Fig. 10 is a longitudinal section through the

B lower end of the casing, a part of the drill collar

and upper portion of the bit-carrying unit and
the device for withdrawing said bit-carrying

unit from the casing.

Figs. 11, 12, and 13 are longitudina! sections
showing the blts in retracted position.

Pigs. 14, 15, and 16 are half-sections showing
parts of the drill collar and the bit-carrying
unit when the bits are in retracted position.

Figs. 17 and 18 are cross-sections taken on lines
i1T—I1, and 18—18, respectively, Fig. 3 looking
in the direction of the arrows.

Fig. 19 is a cross-section taken on line 19—19,
Fig. 11, showing one of the bits which is in re-
60 tracted posltlon ‘
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Flg 20 is & perspective view of the upper end
of one of the bit-carrying arms.

. Fig. 21 is a developed view of the positioning
shouider in the drill collar.

Fig. 22 is & cross-section taken on line 22—22,
Fig. 10, looking in the direction of the arrows.

In the drawings the rotatable pipe or casing
is designated by A, the drill collar by B, and the
drill bits by C.

It will be understood that the pipe or casing
A employed in oil well drilling is rotatable. The
drill collar B bheing attached by the .collar or
tool joint D to the lower end of said pipe A is
also rotatable with said pipe. The drill collar
B acts as a housing for the drill bit-carrying
mechanism and is provided with a series of longi-
tudinal slots 25 in which the bit or cone hangers
26 move to place the drill cones or bits into ex-
panded and retracted postion, as will be herein-

after described. Also in said drill collar B is a °

spiral guide 21 (Fig. 10) near the top of sald
drill collar to guide the drilling mechanism units
into place. A groove or keyway 28 (Fig. 10)
connecting with the spiral guide 27 is provided
interiorly of the drill collar B through which the

bits or cones are guided to their expanded or

drilling position, as will be hereinafter ‘more
fu]ly described.

The carrier shaft for the bits or cones C is
composed of a tubular member 29 screwed onto
another tubular member 30 (Fig. 10), the lower
end of the tubular member 29 providing an
abutment 3f against which the upper end of a
spring 82 rests. The lower end of the tubular
member 30 is flared outwardly as at 33, and sur-
rounding such flared portion is a rubber or fiber
packing seal 34, against the upper end of which
rests the lower end of spring 82, whereby said
packing seal is pressed downwardly and expand-
ed in order to form a water-tight seal between
the inside surface of the drill collar B and the
tubular member 30. A tongue 33’ is formed
longitudinally on -the flared portion 33 of the
tubular member 30 for entering .a recess 34’ in
the packing seal 34. Another longitudinal tongue
-34"* is formed on the seal 34 and enters groove
28 in the drill collar B (Fig. 22). In the upper
end of the tubular member 29 is a flange 35
against which the lugs 36 engage, These lugs
are pivoted at 37 to the flattened end of a car-
rier rod 38 and a spring 39 tends to force the
lugs outwardly to engage the flange 35. To the
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upper end of the carrier rod 38 is secured a .

cable 40 for raising and lowerlng the bit-carrying
mechanism.

U-shaped lugs 41, 42, and 43 are welded to the
side of the carrier shaft tubular member 30’,
which extends below the flared portion 38, at
points intermediate the length of said member
30°. Through the said lugs 41, 42, and 43 pass
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the rods 44, 45, and 46, which carry the bit-car-
rying unit, which in turn. carries -the bits or
cones C. At the upper end of each rod is a
projection 44’, 45’, and 46, respectively, which
projections ‘engage the lugs:-41, 42, and 43.

At the lower end of each rod-is pivoted a link

.41, which in turn.is pivoted at its opposite end
. in the bifurcated upper end 48 of the bit or cone

hanger 26.  Adjacent the end 48 is -an inclined
cam member 49 having a projection 50 extend=
ing outwardly therefrom (Fig. 20)-to limit the
downward movement of the cone hanger 28.. As
al' of the cone hanger mechanism is identical
except as to length, it is only necessary -to de-
scribe one of them in detail. By reference to
Fig. 2 it will be noted that the cones C are se-
cured to the lower ends of ‘the cone hangers 26
in a slightly tilted position, so. that the ribbed
cone-shaped surfaces are utilized in engaging
the rock formation and for cutting therethrough
as the cone bits are rotatably moved: when in
contact with such rock formation. - The :cone
hangers 26 -enter the longitudinal slots-25 in the

drill collar B. ‘The cones C are removably at- -

tached to the cone hangers 26. The lower end
51 of each -of the cone hangers 26 is wedge-
shaped and has a shoulder 52 extending just

‘above the cone C. 'This portion 5! extends into -

a slot 53 in the lower end of the drill collar B;
Above the wedge-shaped: portion 51 'is an offset
portion- 26’ of the cone hanger. 26, and where

this portion 26" is joined to the hanger 26 is a.
~shoulder 54 which seats on the circular section

55 near the lower end of the-drill collar B. The
upper end of the wedge-shaped portion §f is
iniclined, as shown at 51’; and when the cones C
are in expanded position, as shown in Figs. 1, 3, 4,
and 5, this inelined portion contacts an inclined
shoulder 56 on the circular section: 55 when'the
cones are expanded outwardly.

'The lower end of the cone hanger-30" is bev-

. eled as at §7, which end contacts the inclined

"face 58 of the wedge-shaped member 5 as the

cone.carrler is lowered and forces-the cones or

-bits ‘C into their outer expanded position.

. As the cone carrier 30’ is lowered in the drill
collar the cams 49 strike against an abutment 59

" adjacent the upper end of each slot 25, causing

65

70

75

projections 44’,

the member 48 to slide outwardly through the slot
25, and this carries the cone hanger 26 also out-
wardly as well as the cones or bits C. Also, on
the tubular member 80’ is:a longitudinal guide
key 60 which is adapted to entér the groove or
keyway 28 in the interior -of ‘the drill collar

B, which. causes the cone carrier to assume a:

position whereby the proper parts will be pre-
sented in & position to cause the. cones C to
assume an expanded position as the cone carrier
mechanism ' is bemg lowered through the drill

.collar B.-

When it isﬁ desired to w1thdraw the cone car-
rier- mechanism from the casing A, an upward

pull on the cable 40 is exerted which first with~

draws the beveled end 81 from contact with the

“inclined faces 58 .of -the wedge-shaped members

51. Then as the upward movement of the cone
carrier mechanism is continued, the U-shaped

- lugs 44, 42, and 48 each in- turn contact: the
,-and’ the upward.
‘movement: continuing, the cones C:and their as-’

45", and 46’

sociated parts are carried upwardly-and-inwardly
until the cones-C are in contracted position, as
shown in PFigs. 11, 12, :and 13; and then. only
the upward movement is contmued until- the

2,208, 457

cone-carrying mechanism 's Withdrawn from the
casing A.

In Figs. '8, 7, and 8 is. illustrated the tubular
member- 30’ which has: a perforated bottom 61,
such - perforations ‘being preferably inclined,
through which water may be introduced to the

surface being contacted by the cone bits C.  An-

angularly-shaped projection 82 may extend from

~the bottom €1 to break up any material which

may have escaped the cones. C. “Reinforcing

10

shoulders- 63 (Figs. 6 and 7) -are provided near

the lower end of the drill collar B for additional
strength. Grooves §4 are-provided interiorly of

the circular section 55 to accommodate sections

of the cone hanger 26. The lower portion of the

tubular member 30’ is grooved as at 88 to recelve-

the cone hangers 26.

As the cone carrier 30° is lowered through the
drill collar B, first the rod 44 reaches a point
where the expanding action takes place; and the
rod 44 slides in the lug 41.- Then as the carrier
30’ continues to descend, the intermediate cone-
carrying -mechanism' engages the expanding de-
vice provided for it in the drill collar B, and the

-'sald -device is expanded into drllling position-

and the rod 45 slides in the lug 42. Thereafter,
the cone carrier 30’ continues its descent until

the -shortest ‘section 'is expanded into drilling

position and the rod 46 slides- in the lug 43.
The cone carrier descends sufficiently further to
cause ‘the inclined- face ‘5T on its lower end to
engage the wedge-shaped portions 5{, thus lock-
ing the drilling bits or cones C in their expanded
position.. When the cone carrier 30’ is raised the
wedge-shaped members 54 ‘are first released and
then, as the projections -44’; 45’ ‘and 46’ are

engaged by the lugs 43,42, and 4/, respectively,

the ‘cone-supporting devices ‘are retracted into
their smaller diameter, thus permitting the cone
carrier 30’ and its associated parts to be raised
through the drill collar B and the. pipe or.cas-
ing A.

I claim: o

1. In a device of the character described, a

casing, a drill collar attached to the lower end’

of said casing and having s, plura,lity of spaced
outwardly opening- slots, a series of bits and g
bit carrier longitudinally passable through said

~casing and said drill collar, a series of rods mov-

ably mounted on said bit carrier, bits attached
to the lower ends of said rods;. gulde means

formed. in said slots and extending interiorly. of

said drill collar for successively directing said bits
into expanded drilling position at the lower end
of said drill collar and for moving the rods into
expanded: position in-said slots, means for per-
mitting the drill carrier to move a predetérmined
distance longitudinally in said drill' collar inde-
pendently of said bits, and means for-locking
said bits in expanded position.

2. In a device of the character described a
casing, & drill collar attached to the lower end
of ‘said casing and provided with -a plurality of

its 'side wall, a- series of bits and a bit carrier

loncrltudmally passable through said casing and’

said drill collar; a series of rods movably mounted
on said bit carrier, bit-carriers secured to the
lower ends of said rods, each being provided with
&~ wedge-shaped member adjacent the. bit, and
means for wedging said wedge-shaped members
in the ‘slots in said drill ‘collar ‘when the bits are

in expanded drilling position. -

.~ 3..In a-device of the character described, a
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‘peripherally ‘spaced outwardly opening ‘slots in -
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caslng, 8 slotted drill collar attached to the lower 75
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end of said casing, a series of bits and a bit
carrier longitudinally passable through said cas-
ing and said drill collar, s series of rods mounted
for movement "in & longitudinal direction on
said bit carrier, a guide interiorly placed in said
drill collar, a key on said bit carrier co-operating
with said guide for directing sald bit carrier to
a predetermined position in said drill collar, a
cam member pivoted to one end of each rod, an-
other guide member in said drill collar adapted
to contact each of sald cam members for moving
the bit-carrying parts outwardly to expanded
position, & bit-carrying hanger attached to each
of sald cam members, and means for locking said
bits in expanded position, said bit carrying parts
being successively movable to an expanded or &
contracted position.

4. In a device of the character descrlbed a
casing, a slotted drill collar attached to the lower -
end of said casing, a series of bits and a bit
carrier longitudinally passable through said cas-
ing and said drill collar, a series of rods mounted
for movement in a longitudinal direction on said

_bit carrier, a guide interiorly placed in sald drill

collar, a key on sald bit carrier co-operating
with said guide for directing said carrler to a
predetermined position in said drill collar, a cam
member pivoted to one end of each rod, another
gulde member in said drill collar adapted to con-
tact each of sald cam members for moving the
bit-carrying parts outwardly to expanded posi-
tion, a bit-carrying hanger attached to each of
said cam members, the sets of rods and bit car-
rying hangers being of different lengths for sup-

porting the bits in superposed nested relation-

ship in the drill collar, & wedge-shaped member
attached to -each bit-carrying hanger, means for

- wedging sald wedge-shaped members in longi-
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tudinally disposed: peripherally spaced slots in
said slotted drill collar when the bits are in ex-
panded drilling position, and means for locking
said bits in expanded position.

5. In a device of the character described, a
casing, a slotted drill collar attached to the
lower end of sald casing, a bit carrier longi-
tudinally passable through said casing and said
drill collar, a plurality of bits suspended there-
from in superposed relationship, when contracted,
a packing seal surrounding said bit carrier and
adapted to contact the inner wall of said drill
collar at a predetermined point when the bits
are in expanded position, a series of rods mounted
for movement in a longitudinal direction on said
bit carrier, a guide interiorly placed in said drill
collar, a key on ‘sald bit carrier co-operating with
said gulde for directing said bit carrier to a pre~
determined position in said drill carrier, a cam
member pivoted to one end of each rod, another
guide member in said drill collar adapted to con-
tact each of sald cam members for successively -
moving the bit-carrying parts outwardly to ex-
panded position, sald drill collar having longi-
tudinal outwardly opening slots, a bit-carrying
hanger attached to each of said. cam members .
and movable into the slots when the bits are
expanded, and means for locking said bits in
expanded position.

6. In a device of the character describéd, a
casing, a slotted drill collar attached to the lower
end of sald casing, a series of bits and a bit car-
rier longitudinally passable through said casing
and said drill collar, a series of rods of varying .
lengths mounted for movement in & longitudinal
direction on sald bit carrier whereby said rods

3

are progressively presented to expanding mech-
anism in said drill colla.r, a guide interiorly
placed in said drill coller, a key on said bit car-
rier cooperating with said guide for directing
said bit carrier to a predetermined position in
said drill collar, a cam member pivoted to one

k]

end of each rod, another guide member in said -

drill coliar adapted to contact each of said cam
members for moving the bit-carrying parts out-
wardly to expanded. position, & bit-carrying
hanger attached to each of said cam members,

and means for locking said bits in expanded

position. . )

7. In a device of the character described, a
casing, & slotted drill collar attached to the lower
end of said casing, a series of bits and a bit
carrier longitudinally passdable through said cas-
ing and said drill collar, a series of rods mounted
for movement in a longitudinal direction on said
bit carrier, a guide interiorly placed in said drill
collar, a key on said bit carrier co-operating with

said guide for directing said bit carrier to a pre-

determined position in said drill carrier, a cam
member pivoted to one end of each rod, another
guide member in said drill collar adapted to con-
tact each of said cam members for moving the
bit-carrying parts outwardly to expanded posi-
tion, a bit-carrying hanger attached to each of
sald cam members, and means for progressively
withdrawing said bits from their expanded to
their contracted positions so sdid bits and bit-
carrying mechanism is movable longitudinally
through said drill collar on said casing.

8. A well drill comprising a casing, a drill col-
lar mounted at the lower end thereof and pro-
vided with a plurality of circumferentially spaced
longitudinal slots opening outwardly of its side
wall, each of said slots having cam means at its
upper end extending into the bore of the collar;
a bit support slidably mounted in said drill collar,
bit carriers of varying lengths slidably mounted
in the drill collar and slidably connected to the
bit support; each of the bit carriers including a
rod slidably connected to the outer side of the

" bit support, a bit hanger having an upper cam

portion and a lower enlarged wedge portion, a
link pivotally connected at one end to the cam
portion and at its opposite end to the rod; and
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bits fixed to the enlarged wedge portions, said

bits being successively movable through the lower
end of the drill collar, and said cam portions
being successively engageable by the cam means
for moving the bits outwardly to an expanded
position beneath the drill-collar and for moving
the hangers outwardly into expanded ‘position
in said longitudinal slots.

9. An apparatus as in claim 8, sald bit support
having a tapered lower end, and being movable
relatively to said bits, when in an expanded po-
sition, for engaging said enlarged wedge por-
tions for wedging the bits in expanded positions.

10. An apparatus as in claim 8, said outwardly
opening longitudinal slots each including spaced
upper and lower portions forming an abutment
therebetween having a beveled bottom edge, said
enlarged wedge portions being recessed to receive
sald abutments when the bits are expanded to-
limit the outward movement of the lower ends
of the hangers, and cam portions on said en-
larged wedge portions for engaging. the bheveled
bottom . edges of the abutments to retract the-
bits when they are raised.

. WALTER Q. HURLEY
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