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My invention relates to drilling apparatus, and
particularly to a drilling tool which is attach-
able and detachable; to and flom the end of a
hollow drill stem.

The invention relates more specifically to the
rotary type of drill stem which progressively ad-
vances into the bore as it is drilled by -the tool
on the end of the stem. Sections of the drill
stem are added as the bore:lengthens so that a
problem 'is presented when it is necessary to
sharpen or renew the tool at the stem end. When
the tool is to be withdrawn, the stem is raised
and’ section after section is removed until the
stem is entirely disassembled. When the tool

is to be inserted in the bore, the sections are.

again assembled seriatim until the tool reaches
the bore bottom.

The present invention relates t6 a tool which
is attachable and detachable to the end of the
- hollow drill stem without the necessity of remov-

ing the stem from the bore. ' The invention per-

tains to a sleeve attached to the end of the drill
stem which co-operates with the drilling tool to
secure the tool in drilling position on the stem
end from which it may be released and with-

drawn through the drill stem.  The tool embodies-

a square central mandrel having headed pins on
its four sides which mate with g slot in segmental
bars carried thereby and which-have roller sup-
porting arms pivoted on the lower ends. The
segmental bars are of different lengths so as to
be picked up by the mandrel serially to have the
arms suspended one below the other when being

(255—174)

ering cable; is released from the tool and the

.. cable may thereafter be pulled from the diill
_ stem. A large water passageway is provided
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raised or lowered in the drill stem. By this ar- .

rangement, larger cutting rollers may be mount-
ed at the end of the stem and- a more rigid con-
struction may thereby be provided.

In the present invention four arms and rollers
one: for each of the sides of the mandrel, are
provided and additional rollers are mounted on
the end. of the mandrel to operate on the area in
the center of the bore. Slots are provided in the
bottom of the sleeve on the stem end for receiv-
ing the four arms, and a spiral slot is cut on the
cylindrical body of the tool in which a spring-
pressed dog projects and rotates the tool at least
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ninety degrees to locate the roller supporting -

arms relative to the slots. A stop element limits
the downward movement of the individual arms
and causes them to pivot outwardly into a slot
in-the end of the sleeve where they are locked
in position by the mandrel when all of the arms
.are moved into one of the slots.

- When the weight is entirely removed from the
tool an overshot, carried by the end of the low-

50 .
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‘through’the mandrel from which water is-deliv=

ered to the bottom of the bore to-form & sludge
with the cuttings which is forced" upwardly be-

‘tween the drill stem and the bore Wall to the top

of the bore,

A similar tool may be provided having the cen-
tral mandrel of hollow construction to form a -
core-receiving recess with core cutting rollers
provided on the mandrel end for cutting a core
as the bore is increased in length. Means are -
provided for supporting the core in the: tool so
that it may be removed along w1th the tool from
the drill stem. -~ ..

Aecordingly, the main objects of my 1nvent1on !
are: to provide a sleeve for the end of a drill.
stem and a cooperating tool having pivofed arms
which extend-beyond the sleeve after beirig:in=
serted-through the hollow drill stem: to provide
a hollow sleeve for a hollow drill'stem which:re- -
ceives drilling tocls which are insertable thirough
the hollow stem: along- with: pivotally supported
cutting-elements which are swung outwardly and
locked-on the sleeve end; to provide a tool hav-
ing a plurality: of drilling .elements pivoted oh
arms. suspended: one: above the other from the
end of a mandrel which may be swung seriatim .
into- place at- the -end: of the drill stem -after
passing . therethrough and- locked: in position by
the mandrel which moves therebetween; to' pro-
vide a plurality of drilling elements on the end
of a supporting member which is hollow $o-form
a core passageway having means to cut and; sup-
‘port a core as well as means to lock the drilling
elements in expanded- position at the end .of: the
drill -stem; and, in general, to provide .a “tool
which is insertable through- a hollow drill-stem
and which is locked to the stem end without Tex -
moving the stem: from ‘the bore, all of which is
rugged in construction; posmve in: operatlon and‘
economical of use.

Other: objects and fea,tures of novelty of ' my

invention will be either specifically pointed- out
-or. will ‘become ‘apparent when referring; for a

better understanding of my -invention; to:the
following ‘description taken in conjunction wu:h
the accompanying drawings, wherein: . :
Figure- 1. is a sectional view of .the lower end
of a drill: stem and a removable tool embodying
features of my invention; with the tool in: posi-
tion to be withdrawn from the stem from an éx-
panded position illustrated in broken line; ‘
Fig. 2:is a ‘sectional view of the central »’pbr—
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_tion of ‘the tool illustrated in Pig. 1 with the
mandrel in raised position;

Fig. 3 is a view of the top portion of the tool
illustrated in Fig. 2, with the mandrel in lowered
locked position;

Fig. 4 is a sectional view of the structure 11111s-
trated in Fig. 1, taken 90° therefrom;

Fig. 5 is a view of the upper end of the toal
and stem end of Fig. 4 when in unlocked pos1—
tion:

Fig. 6 is a sectional view of the mandrel of

10

the tool nlustratmg the fluid passageway pro-. -

vided ‘therethrough;

Fig. 7 is an enlarged sectional view of .the struc--

ture illustrated in Fig. 3, taken on the line 7—1
"thereof;

Pig. 8 is an enlarged sectlonal view of the
structure illustrated in Fig. 4, taken on the lme
8—8 thereof;

- - Fig. 9 is an enlarged sectional view of the struc-
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. In Fig. 1, T have illustrated the mandrel por-
tion 25 as being in raised position with the lower-
most arm 36 in position.to be swung outwardly
of the axis of the sleeve 15. - In this position the

“tool can be raised from the sleeve (5 and the

sections of the drill stem. If the tool is to be
assembled on the end of the sleeve, further down- -
ward movement thereof swings the arm-36 on the
segmental bar 32. outwardly into one of the slots
18 through the engagement of the stop pin 18 .
with the end of the segmental bar 32. ‘A further

downward movement of the mandrel portion 25 -
moves the arm 36 on the segmental bar 34 into

the opposite slot 16.  Thereafter the arm 36 on
the segmental bar 83 will be swung into the right

"hand slot 16, as viewed in Fig. 1, while further

- downward movement will move the arm 36 on

20

ture illustrated in Fig, 2 taken on the line 9—9 o

thereof;

© Pig, 10 is a view of structure sumlar to that‘

iltustrated in Fig. 4, showing a modlﬁed form of
my:invention; and - -

! Pig. 11 is a view of. structure similar to that
-illustrated in Fig. 4, showing a further form
which my invention may assume.

Referring to Figures 1, 2, and 3, a hollow sleeve N

15 is supported on the end of a drill stem which
is made up of a pluralily of sections of tubing

30

- “which projects to the bottom of the bore and

which' is rotated to perform a drilling operation.

The sleeve is-provided on its ends with a plu- < .

rality of slots 16, herein illustrated as four in
" number, disposed 90 degrees apart. Individual
- stop pins 18 are mounted on the. inside wall of

.the sleeve 15 a predetermined distance above its:

lower end. . A dog 18 is mo_’unted near the top end
_of ‘the sleeve having. a spring which urges the
dog'inwardly of the inner sleeve wall ;
A drilling fool 21 1is illustrated -as being sus-
pended within the sleeve 15 on a cam sleeve 22
having a supporting knob 23.on the top end. - The
~cam sleeve is mounted on acylindrical element
24 having an outer diameter slightly less than
the inner diameter of the sleeve 15. A mandrel
25, provided -in extension of the tubular portion

35
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24, is square in shape and prowded w1th headed

pins 26 near the lower end.
-Slidable segmental bars 31; 32, 33; and 34, hav-
ing an outer arcuate surface to.mate with that

of the sleeve 15 are of different lengths and are .
provided with T-shaped slots 3% which receive -

the projecting headed pins 26. The segmental
bars have arms 36 pivoted on the lower ends by
pins 37."
roller supporting arms have a plurality of mating
- lands and grooves to reduce the shear strain on
" the pins 3871. A roller 38 is pivoted in a slot 49
in the end of each arm 36 on a pin 39. 'Rollers
41 and 42 are mounted on the end of :the man-

drel portion 25 of the' element 24, with one roller .

The ends of the segmentdl bars and

60

of greater thickness than the other so that one .

side of the roller 42 may be disposed substantially
on the axis of the sleeve I5.

The slots 16 are of the same curva,ture while
the pair of arms illustrated in Fig. 1 are so shaped
as to project outwardly a-greater distance than
the arms illustrated in Fig. 4 to have the rollers
38 on the respective pair of arms operate in dif-
. ferent annular areas. 'This- disposifion 'of the

“rollers 38 and rollers 41' and 42 ‘assures cutting on

- all portions of the areas of the bottom of the .

bore.

65
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the segmental bar 31 into the opposite: slot 6.

“The downward movement of all of the:arms is

terminated by a pin 18, and the ars are swung
outwardly into the positions illustrated in Figs. '
1 and 4 when the mandre] portion 25 passes. down-
wardly therebetween. :
The rollers 4f and 42 on the end of the man-
drel portion 25 in their .lowered position project
below the rollers 38.on the arms 36, as:illustrated
in Figs. 1 and 4. All of the rollers are locked on
the end of the sleeve 15 in expanded position -
with the rollers on one set of arms-extending out-
wardly a greater amount than the pair of rollers:
on the other arms, as seen in Figures 1 and 4.
With the face of the roller:42 on the center line
of the sleeve 15, the rollers are in a position to cut
all of the material in the bottom of the bore as the
tool is rotated. The arms 36 on the segmental

bars 31 and 33 have a slot 44 in the outer wall

through which the projecting pins- 18 extend
when the arms move through the sleeve.

The upper end of the. cylinder- portion 24 is -
shouldered to receive. the cam sleeve 22 and a
locking ring 58 which, as. illustrated in Fig. 7,

'is made up of a plurality of elements 54 secured:to

an annular spring ring 52 by rivets 53. - The ele-
ments 51" have a -slot 54 'in their inner faces
which receives an annular projection 55 on the
element -24 and prevents relative longitudinal

" movement therebetween.  The ring 52 retains the

elements 5! expahded while maintaining the pro-
jection 55 within the slots 54. . The outer. wall
of the elements 51 are convex in shape to elim-
inate the possibility of the lower edges of the ele-
ments engaging a joint in. the drill stem -and ar-
rest the movement of the tool at that ‘point.

‘This eliminates the possibility of the locking ring -
climbing onto-the tapered surface 56 of the sleeve .
22 during the downward movement of the tool
“which would wedge the tool within the drill stem.

A threaded collar 60 is screwed upon: the upper
end of the’ element 24 to limit the upward move-
ment of the sleeve 22, the head 23 of which is

-enigaged by a releasable overshot. support on a -
‘cable by which the tool is raised or-lowered. . -

When the tool has reached its-lowermost: posi-
tion, the downward movement of the mandrel
portion 25 is arrested by. the ‘locking ring- 50
which contacts the lower ledge of an annular

groove 57 provided in thé top portion of the inner

wall of -the sleeve 15.. When- the overshot is -
released from the knob 23 of the sleeve 22, the
sleeve moves downwardly to.cam the ring 59 into

‘the slot 57 as illustrated in Fig. 7. - This securely

locks the element 24 against upward movement
as the drill stem is rotated and: moved down—
wardly in the bore. ~*
When the tool is to be removed, the overshaot
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is lowered. ’rhrough the- drill. stenx. inte a; position

to engage the head 23 and uporn:being drawn:up- -

wardly, moves the: sleeve 22 upwardly therewith
to release the locking. ring: 50 which permits. the
tool to be moved upwardly out of the cylinder. I85.

The initizl movement of the: element: 24 moves
the mandrel portion: 28 from:-between:the arms

36 which swing inwardly and move upwardly with
the mandrel as: the hedded:pins 26 thereof en-
gage the segmeéntal bars 31, 33, 34, and 32 seri-
atim, to-thereby be-suspended below:the mandrel
portion:35-and.each other as: they are moved up-
wardly out of the drill stem.”

. 'When the toolis lowered.into the sleeve 15, the
spring pressed dog (% engages:a slot 68 provided

in the wall.of the cylindrical element 24 for the .

purpose of. turning:the-élement. a portion: of: an
angle of 90° to thereby align the. arms 36 with
the slots 16: ‘A cam surface &l is:provided at
the lower end of the slot: 69 for:moving: the pin
out of the'slot as the cylinder element 24.moves
upwardly. The rotation of the:cylinder element
and mandrel portion occurs before the arms are
in a position. to. be swung into-the:slot 16 and
after they have been: dra,wn upwardly into. the
sleeve 15 -

One advantage of this type of. drill tool is that
permitting the. use of -rollers of:large- diameter

3

been cut the- tool of Figure: 10 is: xemoved and
the original tool is replaced on the:stem end. e
-In:Figure 11, I have illustrated a.further form -

" of my invention; that wherein blades T4:are -em-.’

10
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so positioned. as to- drill over ‘all: points of the

area of the bore. A further advantage residesin

the possibility of employing a.large central aper-

ture 63 through the cylindrical element 24:and.a
portion of the length of the mandrel portion-25.
This large -opening permits the passage of a large
volume:of water or mud: through the tool: which is
pumped- down through the drill: stem and passes
upwardly between the drill stem and thebore wall
or casing-out of-the top of the casing.- The lock~

ing ring 58 is glso useful in-sealing the upper end .

of the cylindrical.portion 24- relatwe to: the inner
wall of the sleeve 15. . . :

In. PFigure 6; I have 111uqtrafed the: mandrel
portion 25 as having an end portion §4 which:is

preferably cast from- manganese: steel or. other -

hard alloy.: The end is welded at 85-t0 the end
of the mandrel portion 25 and. is provided with
delivery openings: .66 and: 87 which are disposed,
respectively; at 27° and-15° from the horizontal
for delivering the fluid to the bottom of the bore
at different inclinations to the tocl axis. The
walls of the openings 66 and 61 may be surfaced
with hardened steel 68 which may be a sleeve
welded thereto or which may be a material welded
directly to the metal of the casting 64. By hav-
ing the walls of the delivery apertures 66 and

671 hardened in this manner, the wear produced.

by the passage of mud therethrough is materially
. reduced.

In Fig. 10, I have shown a modlﬁed form of
drilling tool” wherein a mandrel portion  £9. of
the element 24 is provided with a central open-
ing 70 for receiving a core...The end of the ele-
ment 69 carries a pair of core cutting rollers Ti
which, as will be seen from the figure, cut a core
* 12 from the bottom of the bore. A pair of toothed

. the bore.

ployed:-in. place of the:arms 36.  The pairs.of the
blades: will: project d1ﬁérent amounts:from :the
sleeve axis, the same as therarms 36, and the
mandrel portion: 75 on the end:- of the element-24
has a: cutting portion -16: disposed: between: the
blades. This type of tool may be substituted for
the tool'shown:in. Pigures 1 to 9, inclusive, when

Lo ‘softstrata is- éncountered du11ng the -drilling

opération.. - When rock:-or ‘hard strata is again
encountered; the tool having: the blades 74 may
be removed. and'the original tool:replaced. . -
It. will: be seen that T have'constructed a re=
movahle . drilling tool for a.drill stem which pro-
vides a large ares of contact for the bottom: of
By having the arms and cutting ele-
ments . supported individually, ' one below - the
other;: a stronger and more: rugged:structure. is

.provided:  The tool is readily removable and at-

tachable to the end of the drill.stem and a cor-.
ing or blade type of tool may be employed when
z core is to be. cut or when: soft strata is reached. -
After. the blades or arms have been:swung out-
ward on.the stem end, they are.wedged outward-
ly by the central tool portion, the’ tool and;sleeve
are locked. together by a locking: collar which
seals the tool to.the sleeve wall., This-construc-
tion. of the tool permits the employment of 3
large: passageway for the water or mud. pumped
therethrough into the bottom of the bore

- What Ieclaim.is? .- - - :

1. A drilling tool for- the end.of & dnll stem in-
cluding in.combination, a sleeve, .means for se-
curing. said 'sleeve to the end: of said:stem; a

*_square. drilling ' device: insertable: through said

55
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stem: into.said sleeve, segmental . cylindrical ‘drill-
ing elements plvoted on saiddevice, means. for
rotating said drilling device. to have it disposed

in: ‘predetermined- relatlon to said: ‘sleeve, means . .
for angularly moving said drilling e]ements out-

wardly of the-axis of the sleeve different amounts
for covering-substantially the- entire ares of ‘tlie
bottom of the bore being drilled, means for lock-
ing said elements in drilling- position, and’ means'
for locking said drilling device to' said sleeve,

9. ‘A:'drilling tool for the end of ‘a drill ‘stem
including, in combination, a sleeve having slots

“in"its .lower end, means for securing the sleeve
-1to the end of the stem, a drilling device embody-

ing an upper cylindrical portion and -a lower
mandrel portion of square section, segmental cy-
lindrical bars. of different lengths supported on
said mandrel portion to form a cylinder there-
with, arms pivoted on said bars; drilling. ele-
ments on the end of said arms, means for swing-
ing said arms and elements at an angle outward-
ly in a radial direction into-the slots in the sleeve
as.the drilling device is lowered thereinto, and

".an additional drilling element on the end of the

85

cam elements 13 are carried by the mandrel por-- .

tion 89 near its lower end for the purpose of en-
gaging and supporting the core 12 within the
opening 19 when the tool is raised: from the drill
stem. When it is desired to obtain a core from
the ‘hottom of the bore, the tool as illustrated in
Figures 1 to 9, inclusive, is raised.from the end
of the drill stem and the tool illustrated in Fig.
10 is substituted therefor:

After the core has-

mandrel portion positioned between the other
of ‘said drilling elements when the mandrel por-
tion wedges the arms in drilling position.

3. A drilling tool for the end of a drill stem

. including, in combination, a sleeve having slots

70
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in its lower end, means for securing the sleeve
to the end of the stem, a drilling device embody-.
ing .an upper cylindrical portion and a lower
mandrel portion of square section, segmental cy-
lindrical bars of different lengths supported on
said square mandrel portion to form a cylinder
therewith, arms pivoted on said bars, drilling ele-



ments on the end’ of sa,1d arms, means for radigl-
ly swinging said arms and elements at-an angle

- outwardly-into the slots in the sleeve as.the drill-

_ing element is:lowered - thereinto, an additional:
drilling element on the end of the mandrel por-:
tion positioned between the other of said drilling:
elements when the mandrel portion wedges the

arms in drilling position, and additional means
for locking the drilling dev1ce to the sleeve near
the upper end thereof.:

110

4. A drilling tool for the end of a dr1ll stem, a-
sleeve:having slots on the end ‘thereof, means by
which the sleeve is attached:to the stem end, a’
drillinig. device having a cylindrical and a square
portion s plurality of arms having drilling ele-
ments on the end thereof, pivotal means for sup-:

15
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end by wh.lch said last sleeve is movable re]atwe

" to said sealing member.

7. A drilling tool for the end of a dnll stem
including, in combination, a ‘sleeve- secured to
said stem, a- drilling device ‘insertable into said
sleeve having an upper cylindrical portion and a
lower square portion; segmental cylindrical slid-
able elements on-the-faces of said square por: -
tion, and cufting elements p1v0ted to sa1d sndmg

-elements.

8. A drilling tool for the end of g -drill stem
including, in combination, a sleeve: secured to
said stem, a drilling:-device insertable in said
sleeve, said drilling device having an ‘upper cy- .

"lindrical portion and a lower square portion, seg-

- mental cylindrical ' slidable -elements . on 'said

porting the arms ‘one above the other .on ‘the

squareend- of ‘said  device, means for -swing-"
ing said arms at an -angle into the slots in the :
sleeve,.-and additional drilling. elements on the:
square end of the device which are centrally dis-
! posed relative to the other of sdid elements when'
.. the device is positioned between the arms to lock .

| - them in extended position.
5.-A drilling ‘tool for the end of a drill' stem;
a sleeve having slots on the end thereof, means

by which the sleeve is attached to the stem end,
a ‘drilling 'device having' a: cylindrical and ‘a.
square -portion, segmental cylindrical membeis |
square -portion, a’ plurality of arms having drill- 30
ing elements on the end thereof, pivotal means ;
for supporting the arms on saud membérs -one |

longitudinally movable . on the faces of said

20
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above the other on the axis of said device, means : -

for swinging said aims into the slots in the sleeve,

“.the other of'said-elements when the device is po-
sitioned- between'the arms to lock them in ex-

o tended position, and means for lockmg the de-

vice to the sleeve.

- 6.7A drilling tool for the end of a dr111 stem 1
including,. in combination, a sleeve secured - to :
said stem,.a- drilling’ device insertable into said '
sleeve, an expansible sealing member carried by 4;

1 said -drilling device by which said drilling - device -
“is locked to said sleeve, a sleeve slidable on said :

drilling dev1ce having a means on one end for ex-. |

135
.. additional drilling elements on the end of the
- device ~which are centrally disposed: relative. to

40

' | pandmg said member and means on the: opposx‘ce .

square portion having pivoted arms thereon, cut-
ters on said arms and a séaling element carried
by said cylindrical portion for 'sealing said drill-
ing device to the inner surface of the sleeve while
the square portion locks said arms in angular re-
lation to the axis thereof.

9. A drilling tool for the end-of a drill stem in-
cluding, in combination, a.sleeve attachable to
the end of the stem, a. square mandrel in said
sleeve having supporting projection on each face,
a segmental cylindrical bar oneach face sup-

-ported’ on. projections and forming a cylinder
_therewith, pivotal arms on' said bars swingable

radially outward, cutting elements on said arms,
and means for retaining said arms in ‘position
at ‘the ‘end of the sleeve when the mandrel is
moved downwardly. therein to swmg and lock

said arms in cutting position..

10. A drilling ‘tool for the end of a drill stem
including, in combination, a sleeve attachable
to*the end of the stem, a square mahndrel in said
sleeve having supporting projection on. each face,

‘a segmental cylindrical bar on each face sup--
‘ported:-on projections and forming ‘a cylinder
- therewith, pivotal arms on-said bars swingable =

radially outward, cutting elemerits on said arms,
and means for retaining” said arms in position at -
the end of the sleeve when the mandrel is moved
downwardly therein to swing and lock said arms

-in_cutting ‘position, said bars being of different

length to support the arms centrally of the tool
when the mandrel is moved from the sleeve;
: CLINTON L. WALKER.




