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This invention relates to new and useful

improvements in a method and apparatus for
dI‘llhIlO' wells.

One ob ect of theinventlon is to provlde_ |

apparatus of the character described special-

ly designed for use in drilling wells where

formatwn 1s encountered whmh has a tend-

ency to cave in and embodies an outer casing

adapted to maintain the walls against caving

‘and an inner string, or stem, through which

the drilling tool 1s driven, with mterlockmg

means between said stem and casing whereby
the latter may be moved, and rotated from

the former to prevent the casing from becom—

ing stuck in the bore durmg dmllmcr opera-

tlons

Another object of the invention is to pro-

vide a novel type of collapsible drilling tool
mounted in the stem and provided to work

beneath the casing and which will be auto-

matically collapsed, by the casing, upon with-

drawal of the stem up through the casing,

- and which will automatically expand into

25; drlllmg position, when the tool 1s lowered 1n-

to position beneath said casing.
A farther feature of the lllVeIItIOII 18 to
provide a drilling apparatus of the character

described of s 1ch construction that the drill-

ing fluid may be circulated down through the
drill stem and back up through the casing
about the stem, or back up through the bore
around the casmg as desired.

~With the above and other ob]ects in VleW_
this invention has particular relation to cer-
“tain novel features of construction, operation

and arrangement of parts an example of- |
: > vator, or slips 28, around the outer casmng

which 1s given in this specification and 1l-
lustrated in the accompanymg drawmfrs,

wherein :(—
Figure 1 shows a Vertlcal sectlonal view of

the lower end of the apparatus? in position for.. closing the space between the casing 1, 1

. 1s'to be further understood that the drlll stem
~ will be driven from the conventional rotary

e . drilling machine and may be elevated and
Figure 8 shows a vertical sectlonal view of -

the lower end of the apparatus showmo' the

drilling. S
‘Figure 2 shows a vertical Sectlonal view of

the upper end thereof.

- drilling tool collapsed therein.’

: '50.'

Flgure 4 shows a cross Sectlonal view taken '

on the lme 4—4 of Flgure 2.

-1n to the lower end of which the dI‘lHlIlﬂ' tool
is attached. A

will be hereinafter descrlbed A orief stem -

‘enlarged annular face 6. Attached to the

Flgure 5 shows 2 Cr'OSS seetlonal view taken_ o
on the line 5—5 of Figure 2, and - _

- Figure 6 shows a cross sectlonal view taken-: '
on the line 6—6 of Figure 1. .

Referring now more pa,rtlcularly to the
drawings, wherein like numerals of reference
designate similar parts.in each of the figures,
the numeral 1 designates the well casing and
the numeral 2 desi Unates the drill stem there-

preferred form of such tool

3, preferably square in cross sectlon is at-
ta,ched by the coupling 4, to the upper ‘end of
the drill stem. The lower end of the coupling
4 is screwed into the connectmg collar 5 of
the drill stem and its upper end is reduced as
at 5’, and polygonal in form and beneath
sald reduced portion SEle coupling has an

upper end of the casing 1 by the collar 7, N
there is a coupling 8. The upper end of the |
coupling 8 is thickened mwardly and 1s
formed with the bearing 9, polygonal in
cross sectional contour and shaped to snugly »5
receive the upper end 5” of the coupling 4
thus forming, in effect, a clutch between the
drill stem and casing when said upper end
of said coupling 4 is seated in said bearing 9.
Beneath said bearing 9 the coupling 8 has gy
an 111ternal a,nnular sea,t 9 "confrontmg the

face 6

It is i to be understood that while drlllmg-_' |
the casing 1 will be supported at the ground _
surface by any smtable appliance pr ovided 85
for the purpose, usually by means of an ele—, -

beneath the collar 7, which in turn are sup--

'ported by the conventmn surface casing 1’

set in the upper end of the well bore and
through Whmh the casing 1 extends said slips
It

95
lowered through the conventional draw Work '

~all located at the surface of the ground.

In drilling the drilling fluid may be forcéd o
down through the d1111 stem and returned

back up throuo*h the casmg 1 to the ground 100 -
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surtace.
ing fluid up around the casing 1 the drill

stem 2 may be elevated to seat the upper end 5

of the coupling 4 in the bearing 9 with the
face 6 seated against the seat 9’ ‘and this will

 block the upper end of the casing 1 and force

10,

returns up around the casing and out through
' - in the shank bearings when the drilling tool
The shanks 15 are.
extended upwardly form '11ng ‘the arms 16, 16
whose upper ends are pivota Ly connected to
17. . The ap- -

tc the

the valve controlled line 29.

In order to prevent the casing 1 from be- _
coming stuck in the bore, it may be rotated
from the stem when the m)pe,r end 5" of the'
coupling 4 is in the bearing 9; or said casing

may be moved up and down throua'h the 1 In-

15

strumentality of said stem.
‘While drilling the drilling ¢

~ located a cm&dewble distance beneath the

20

lower end of the casing and the walls of the

‘bore beneath the casing may be maintained
against caving in by the pressure of the ﬂmd-

in the bore.

As drlllmg proceeds a,nd the bore 18 deep-'

-ened it will become necessary, from time to

time, to add other sections to the upper end
of the casing as well as to the upper end of the

stem. When this becomes necessary the drill
stem is elevated and the couphing 4 will en-
gage the coupling 8 and the casing 1 will be

elevated with the stem until the upper end

30

chine and elevators may
“around the casing benea,th the collar 7 and

‘suspended by

of the casing is above the rotary drilling ma-

~then be la,tched

supported on the drilling machine to hold
the casing elevated. “The coupling 8 may
then be unscrewed and picked up and held
a block and tackle or other
available me‘ans. The drill stem may be then
further elevated and elevators latched there-

- around beneath the collar 5 and such eleva-

40

45

B0

60

65

0 1 to support the drill stem.
- may then be broken out by unscrewing the
- coupling 4 from the collar 5
joint swung to one side and mserted throun*h -
the joint, or section, to be added to the strmg_
of casing and the upper end of said casing
joint connected to the coupling 8 and a,nother'
joint or section, of the drill stem then at-

works.

tors supported on the upper end of the casing

The grlef ]omt 3

tached to the couplmo 4 and this assembly

then swung back over the bore and the added

joint of drill stem screwed into the coupling

5 and the elevators supporting the drill stem
removed. The drill stem will be then sup-

ported from the derrick by the usual cable
and tackle block operated from the draw

The added joint of casing may then

be screwed into the col
supporting the casing 1 removed and driiling

proceeded with as before.

drilling tool shown. The lower end of the
drill stem is shown flared and provided with

‘the oppositely disposed downwardly flared

inside seats 10, 10 and 111 sald lower end
of the stem there 18- fixed ¢

If it be desired to return said drill- _
the respective seats 10, 10, thus forming
There
are the blades cor cutters 13, 13, having the
external upwardly facing shoulders 14, 14

'uool 'wﬂl be'

‘upper ends of the arms

‘ga1d cutters.

~drill stem upwar dly through ihe casing or to
and said G‘I‘lef'

ar 7 and the elevators

hie bearing mem-
- ber 11 having the Vertlcal theml]y of?aet'

1,908,227

slots 12, 12 ,the_rethrough, which align with

shanlt bearinos for the cutter shanks..

thereon and whose upper ends have the up-
wardly tapering shanks 15, 15 which wedge

1S 1N operatwe position,.
tbe, lower ends o1 the 111112;,_3 17,

per ends of these links are connected

a central bearing in the sp:der 19 and whose
upper end has the head 20. There 15 a col

spring 21 seated on sa1d spider and surround-
‘i he

18 have the shoul- |

1ing said rod on which said head rests.

ders 22, 22 thereon, provided to engage the

bearing member 11, in case said arms should
‘become detached so as to prevent the Cutta,rq |
from drop pmo into the bore. '

70

v

lower end of the rod 18 which works through
80

The arms 16 are offset 011=me\11y with re-

lation to the upper end of the shanks 15
forming the 1nside shoulders

a purpose to be hereinafter stated.

While drilling the wedge shaped shanhs-'

15 are held by the spring 21 wedged 1n posi-
tion in the lower end of the dmil stem as

above explained with the outside shoulders

94 of the blades 18 seated against the lower
end of the drill stem. W’Len the cutters ave.
in this operative position, they are reinforced
by the downwardly e:@:tendmﬂ braces 25 25
formed integrally with the lower end of the
drill stem and which abut the rear sides of
When it is desired to move the

eﬂtuely withdraw the drill stem and drill-

| 28, 28 which
converge downwardly as shown more clecar-
ly in Figure 8 and which are provided r(u'

64.

100

img tool upon such upwara mov ﬂmeﬂt the

outside shoulders 14 oi the blades will con-
tact against the casing shoe 26 at the lowen
enc of the casing and upward movement of

110

said blades will be tempol arily smpped and

as the drill stem moves on up'ﬁr ardly the
spring 21 will be placed under 8011“1316‘:-51(}11
When the bearing member 11 passes up be-
yond the shoulders 23 the blades 13 will be.
collapsed or forced inwardly in the position
shown in Figure 3 by the casing shoe 26 and
the shoulders 28 will engage underneath the
web 27 of the bearing member 11 and said
shoulders 23 will be held interlocked under-
neath said web by reason of the fact that the

o . blades 13 are held in collapsed pesition by
In the form shown there is a novel t}fpe' of

their contact against the g ‘des of the casing

~and the drill stem the drilling tool mavy be
withdrawn from' the - cwmg or. moved. up

and down at will in1t.
As the drill Stem and dI 1111110 tool are km*

ered into operative position the blades will
be forced downwardly by the web 27 and

115

126

125
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- when the biacles pass beneath the lower end

O

of the drill stem the compression of the
spring 21 will operate to cause the sloping
shoulders 23 to disengage the web 27 and the

said spring will then operate to pull the

shanks 15 back up into their seats with the
blades 18 in position for drilling and driil-

~ ing may then be proceeded with.

10

15

20

It may be here noted that the lower section
or sections of the casing may be perforated
forming a screen so that when an cil pro-
ducing stratum is reached the casing may be
 set with the screening sections thereof oppo-
site the oil bearing stratum and the drilling.
stem, and drilling tool, withdrawn.

The invention comprehends not only the
apparatus, but its method of use as herein-
above 1llustrated. . .
The drawings and description disclose
what is now considered to be a preferred form

 of the invention by way of illustration only,

25

30

~ hile the broad principle of the invention
- will be defined by the appended claims.

“What I claim 1s: | |

1. Drilling apparatus iﬁclu'ding an outer
casing to be set in a well bore, a tubular drill

stem therein, bore forming means on the stem
underneath the casing, means through which

the stem may be interlocked with the casing

to impart rotation to the casing, from the
stem, when the stem is elevated relative to the

casing, said means being released when the

 stem is lowered relative to the casing.

35

bore forming means on the stem, sald stem
~ being movable through the casing, and rotat-
“able independently thereof, means through
which the stem may be interlocked with the
 casing to impart rotation thereto, when the

stem is moved into one position, and released

40

45
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- 2. Drilling apparatus including an outer

casing adapted to be set in a well bore, a tubu-

lar drill stem therein and spaced therefrom,

from said casing when the stem is moved into

“another position.

3. Drilling apparatﬁs including an outer

‘casing, a tubular drill stem therein and spaced
therefrom and rotatable independent of the
‘casing, drilling means on the stem, opposing

seats one on the stem and the other in the cas-
ing, said stem being movable into one position

 to seat one of said seats against the other to

55
60
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close said space and into another position to
carry the seats apart to open said space..

4. Drilling apparatus including an outer
casing adapted to be set in a well bore, a drill
stem therein and spaced therefrom and rotat-
able independent of the casing, said drill stem
having a fluid passageway therethrough,

through which fluid may be forced down
through the well bore and returned up
through the casing around the stem, coacting
means carried by the stem and casing, respec-
tively, effective to close said space, upon a se-
lected movement of the stem, to cause said
fluid to return up through the bore on the out-

.
' .
- '
'
- LI "
- . .
. S
. ~
'
' . .
'
' .

' -

‘side of the casing and a drill at the lower end:
of:the stem. o
'5.:Drilling apparatus including: a casing

adapted to be set in a well bore, a drill stem

movement of the stem.. =~

6. Apparatus of the character described 75
including a casing adapted to be set in a well

therein and spaced therefrom, bore forming 79 o
means on the stem, interlocking means carried: - -
by t'he Stem and CaSiIlg . reSpeCtiVely ’Whereby

‘the: .casing may 'be elevated upon upward

bore, a drill stem therein and spaced there-

from and rotatable independently of the cas-

ing, drilling means on the stem, meanscarried .

by the casing and stem, respectively, adapted 80

to be engaged, upon movement of:the stem -

casing may be rotated from the stem. -

bore, ‘a drill stem therein and spaced there-

- into one position, to establish a driving rela-:
- tion between the stem and casing whereby the

7. Apparatus of the character d'escr.ibéd-- in-:'.' 85
cluding a casing adapted to be set in a-well =

from and rotatable independently of the cas- o

- ing, a drill on the stem, means carried by the
casing and stem, respectively, adapted to be

engaged, upon movement of the stem into one

stem may be closed when the stem 1s moved

to said position. s
8. Apparatus of the character described
100

including a casing adapted to be set in a well

90:

‘position, to establish a driving relation be-
‘tween the stem and casing whereby the cas-
ing may be rotated from the stem, and means
carried by the stem and casing, respectively,
whereby the space between the casing and

95 -‘

bore, a drill stem therein and spaced there- -
from and rotatable independently of the cas-

ing, means on the stem for under reaming

the casing, means carried by the casing and | 5 |
' 105

stem, respectively, adapted to be enguged,

upon movement of the stem into one posr-

‘tion, to establish a driving relation between - "

the stem and casing whereby the casing may -

“be rotated from the stem, said means being
arranged to disengage when said stem 1s

moved to another position.

9. Apparatus of the charact.e'r de’séribéd

]_11.0-' :

including outer pipe in a well bore, a drill.

stem within said outer pipe, a collapsible

interconnecting means carried by said outer
pipe and drill stem, respectively, through

drilling tool at the lower end of said stem 115 )

shaped to underream said outer pipe, as
drilling progresses, to permit said outer pipe.
~to descend, said drill stem and drilling tool

being withdrawable through said outer pipe, 120 -

which said pipe and stem may be intercon-

nected to rotate simultaneously, and discon-
nected to permit their independent rotation. -
~10. Apparatus of the character described
including an outer pipe in a well bore, a

drill stem within said outer pipe, a drilling .

underream said outer pipe, as drilling pro-

‘gresses, to permit said outer pipe to desbénd,"?gq

125



4

- Smd dI‘lHlIlO‘ tool bemg w1thdr&wable, by'.:;

said stem, through the outer pipe, means at
the upper ends of said pipe and stem through:
which the stem may be connected to the outer
pipe to- manipulate the same, and discen-
nected: therefrom to rotate mdependently: -:

: thereot.

11, In dmll-lmn- a well the mzethod of apera—-r--

~ tions which consists n mamtammﬂ' a.casing

10

and’ a- tubular drill stem in the. Well being

drilled and forcing dmlhn flmad. ‘down

through said stem and returnmg the fluid al-

- ternatively up through the casing and upt-_'

15

around the outside of the casing. -
12 In. drilling a well the method whlchk
consists in operatmg a. drilling tool through

~ the casing in the well by rotation and alter-

natively operatwely connecting said: tool

 with the casing and rotating the latter and

20

- o

-releasing: said tool from the casing and ro-

tating-the tool independently of the casing.
In testlmony whereof I have signed my

- name to thls specl cation.

REDUS ') DODDS
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