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The: invention- relates. to" o blowout: pbreventer:
-be-disposed-inside of the drill stem:oroperating:
bipe-used. in. the: rotary method of drilling: ‘wells::
When- a- well is. being: drilleq; by the: rotary
method: the: drill: bit' is. connected: to: the lower
end- of - a- pieze of pipe and upon: rotation: the
weight of the:bit and the. bipe causes the bit: to:
cut into- the-earth formation. Additipnal lengths:
of-pipe are added ‘as the- drilling: progresses: In
order to carry the cuttings-away from ‘the'bit and:
to-maintain the- drill hole and:to prevent caving
of the walls: of the- drill hole and in addition. to
- perferm:. -many cther functions the practice Has:
been. developed: of. cireulating a drilling mud: or
liquid: downwardly through: the drill stem: to dig-
charge from- the bit and to-flow upwardly in the
well bore around the outside- of the Dipe; o
The present day drilling muds-are compounded
from. various- ingredients and chemicals with. 3
view of accomplishing various- results; one- of
which is to. maintain. a. bredominant pressure-
upen the earth formations  which. are being -cut
and which have been. Denetrated. by the drill: bit.
Various finely ground powdered materials - are
added.to the mud to.increase the specific gravity.
thereof and obtain more suitable drilling mud.
In.many instances and. quite frequently due to
various causes. the bresgures-in the earth forma-
tions. may- exert. a bredominant bressure against
the column of drilling mud:in the well bore. . For
instance,, if gag enters the well. bore and dilutes
the mud. naturally- the pressure-against. the. for-
mation due to the column of mud»‘is;reducec_l-.r In:
some instances as such bredominant- pressure
from the formation- moves-upwardly. in: the: well-
bore: or.inside of the drill bipe it may. -expel the-
mud.-from the well and:the-pipe-as.well. o
Various types of drill valves-and outside: blow--
out preventers have. been. devised-to grip and. seal:
the outer periphery of the drill pipe sp asto-con-
fine the mud in the well outside of the-drill pipe:-
It is much more difficult however to. provide- a;
cldsure or blowout breventer for the inside of the-
drill pipe due to the fact that the. aprasive -and
solids-laden drilling mud is being pumped. down--
wardly through. the inside of such drill. bipe-and.
any valves, such as back bressure valves or other.
control mempers will of necessity, be subjected-to.
wear and abrasion which soon: deereases; the effi-
ciency. and satisfactory operation.thereof.

. 4 . 5O
With the foregoing diffieulties in. mind the pres-

ent’ invention contemplates. an- Inside - blowout;-
breventer which will automatically: close: the-in-
side of 'the drill stem. or other pipe: in-which. it
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10

15

20

30:

. 350"

- 405

457

loned when there. ‘is, a reverse or upward- 55 deillipipe 4

o 2

 It-is therefore one of: the objects: of the inven-

tion to:provide an automatically-operable fexible
inside-blowout preventer.

Another object of the- invention: is to provide
an, inside- blowoug breventer which may be de-
Dbosited within: the drill bipe and permit a down-
fow of: liquids- through the pipe while auto-
matically: sealing: itself and the bipe against any
return: oy upward flow of Buid or pressure.

Anether objeet of the: invention is to: provide a
collapsible-inside blowous breventer having g flex-
ible-portion thereon which will readily collapse to
close  the- hassage: through the: bipe when there
is:& predominant bressure exerted thereagainst
frombeneath,

A gHill- further- object of the invention is to
provide: . hollow tube: or sleeve-like blowout pre-
venter adapted: to be bositioned inr the drill pips,
Dossibly adjacent the drill bib, so that any pres-
suze: exerted thereon from below will tend to col-
lapge thesleeve ang close the passage through the
drill'pipe.

Anether object of the invention
& flexible hollew sleeve-like inside
venter having an anchor flange adj
thereaf: with: the other end of such sleeve being.
constructed: of relatively thin fiexible material so
that: the sleeve: will" eollapse automatically upon
bressure: being exerted: against the outer surface
of-the sleeve, :

A still-further object of the invention isto pro=
vide: a.methed of automatically closing a drill
bipe upen the exertion of an upward flow or force
due:to Auid-within the bipe. )

@ther ahd: further objects:of the invention will
be:readily apparsnt when the following descrip-
tiom is: considered in connection: with the accoms=-
banying drawings, wherein:

Fig: 1 israsside elevation of a well drill assembly

is- to: provide
blowout. pre-

- In:which: the-means and method of the invention

havefibeen{i‘ll.'u’st‘mted..

Fig: 2 is a: vertical sectional view of g, length of
pipe-or-sub: in: which the blowout breventer may
be»‘supportedaa;nd._retained within the drinl bipe,
which view Hustrates a core barrel of other mem-
ber-extending downwardly through the blowout-
Dbreventer;-

Fig: 3 is-a- vertical sectional view through one
the flexible blowout preventer sleevepn an

< enlarged:sezle:.

Hig: 4-is a: side elevation: of the blowout: pre-
ventersleeve in collapsed position,

In Fig. 1 the well bore 2 has been drilled by
the rotation: of the bit 3 due to-the turning of the
by means. of the rotary table 5.

The casing in the well may be closed by one
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or more outside blowoub preventers 6 which are
shown diagrammatically and are arranged to
close about the drill pipe 4.

The pumps 9 pick up the drilling mud from the
slush pit 10 and force it through the rotary hose
{1, the upper end of which is not shown but
which hose is connected to the upper end of the
drill pipe 4.

The drilling mud moving upwardly in the an-
nular space {2 in the well bore around the out-
side of the pipe 4 will discharge as at 14 from
the return pipe 15.

In order to obtain as straight a well bore as pos-
sible it is usual to place a considerable length of
heavy pipe or drill collar 18 above the bit 3 and
to which the lower end of the drill pipe 4 will be
connected, as best seen in ig. 1. .

Both the pipe 4 and the collars 18 are made up
of lengths of pipe which are usually provided
with a threaded pin {9 on the lower end and a
threaded box 208 on the upper end as illustrated
in the length of pipe or sub 24 seen in Fig. 2.

The sub 21 as well as the rest of the pipe and
the drill collars are hollow so as to provide &
passage such as 29 through which the drilling
mud is forced downwardly by the pumps. As an
illustration it is not uncommaon to circulate four
or five hundred gallons of drilling mud per min-
ute downwardly through the pipe at pressures
which may exceed & thousand or fifteen hundred
pounds per square jneh. It will thus be appreci-
ated that a tremendous abrasive problem is pres-
ent. It is impractical to close the passage 22 to
any substantial extent because any restrictions
in such passage tend to

quired to circulate the drilling mud downwardly

on the one hand and also interfere with the vol-

ume which can be pumped on the other hand.
Flat or butterfly valves supported upon cross
shafts spanning the passage 22 have been found
to be impractical because of the corrosive and
abrasive action of the flowing stream of mud.

Tt is desirable that, in event of emergency or
reversal of pressure in the lower end of the drill
pipe, the passage 29 be instantly and auto-
matically closed. Speed in closing is of the
essence because if & high pressure gas or other
formation is encountered such pressure immedi-
ately enters the drill bit and reverses the direc-
tion of flow of the fluid in the drill pipe. Of
course the resistance to upward flow of mud in-
side of the drill pipe is primarily due to the pres-
sure .of the pumps and also to the weight of the
column of liquid in the pipe. If the predominant
pressure in the bottom of the well begins to lift
the column of mud in the pipe the resisting pres-
sure or load of mud is materially reduced as the
mud is expelled from the drill pipe. Oftentimes
the rotary hose |{ may be disconnected during
procedural operations and the drilling mud may
begin to flow out of the top of the drill pipe which
is open. Due to the lessening of the weight of the
mud in the pipe the rate of discharge Increases
geometrically to such an extent that in a few
seconds or minutes at most the well may blow outb
causing tremendous damage and injury so that
it is imperative that the inside of the drill stem
be closed off instantly and as automatically as
possible.

The present invention directs itself to a sleeve-
like blowout preventer member 30, seen in posi~
tion in Fig. 2, in half section in Fig. 3, and in side
elevation in Fig. 4.

This blowout preventer 20 is made up of an
annular body 31 which is a composite member

increase the power re- :
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made up of resilient material such as natural or
artificial rubber or a similar composition 33 which
may have the fabric or reinforced material 34
arranged therein as seen in Fig. 3 so as to pro-
vide a rounded internal tapering surface 35 which
extends laterally to provide & more or less rigid
flange 36 which may have a rigid reinforeing
member 37 therein which ig in the form of a hol-
Jow annular disc, or plate.

The body 3! as seen in Pig, 3 tapers gradually
at 38 with a diminishing amount of reinforcing

.material 34 therein so that the body becomes

more and more flexible as it terminates in a down-
wardly extending skirt 40 which may have little
or no reinforeing material therein so that the
opposite sides 41 and 42 thereof, as seen in Fig.
4 may be collapsed by a very small pressure dif-
ferential or flow of liquid upwardly thereagainst.
The collapsing action automatically closes the
passage 45 through the blowout preventer as seen
in Fig. 4 and once the lower end of the passage 49
is closed an increase of pressure against the outer
periphery 47 will tend to hold the blowout pre-
venter closed and shut off any further upflow of
fluid through the passage 45 of the preventer.

With a view to preventing the blowout pre-
venter from turning inside out the body 31 has
been gradually +hickened and reinforced so as to
insure that even relatively high pressure will be
shut off by the preventer.

As seen in Fig. 2 the passage 45 of the preventer
is of such size that a core barrel or other pipe 80
such as surveying, sampling, or testing tools may
he passed downwardly through the drill pipe to
enter and extend through the blowout preventer.

T4 is possible that this blowout preventer sleeve
30 may be disposed in any joint of the drill pipe or
drill collar but in order {o suitably support the
plowout preventer, and insure that there is suffi-
cient space available for its normal position and
to also permit any upward pressure to exert itself
about the outer periphery 47, a special drill pipe
sub has been shown in Fig. 2 wherein the shoul-
der 5{ receives the flange 36 and such flange will
be clamped in position on the shoulder 51 by the
pin member of the next section of pipe or driil
collar which will be threaded into the box member
20. With this arrangement a chamber 52 is pro-

vided and any pressure moving upwardly therein

_will instantly collapse the flexible skirt portion 49

of the preventer regardless of whether there may
or may not be a pipe or instrument 50 extending
through the preventer.

1t is preferable that the sub 2! be located
proximate the bit 3 so that the instrument 58 will
not pass entirely through the preventer when
operations are carried out thereby, and also that
the entire static head within the well bore may
be utilized in effecting normal actuation of the
preventer. It is understood of course that a re-
tractable sleeve may be positioned in the pre-
venter to prevent collapse thereof when lower-
ing the drill pipe 4 into the well bore 2.

Broadly, the invention contemplates a means
and method of automatically closing a drill or
other pipe in a well bore by collapsing a flexible
member upon the occurrence of an upward flow
or pressure in the pipe.

What is claimed is:

1. An inside drill pipe automatic blowout pre-
venter for insertion in the drill pipe employed in
the rotary method of well drilling to close the
jower end of the pipe and prevent an up-flow of
fluid during the drilling operation comprising, a
sub section of pipe forming a part of said drill
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pipe with pin and box threads thereon, a lon-
gitudinal passage extending throughout said sub
section and including a portion between said
pin and box threads, whose inside wall is spaced
from & fiexible lip type resilient sleeve valve por-
tion of said breventer, a shoulder at the upper
end of said passage portion adjacent said box
threads, said sleeve valve having a reinforced
radially extending flange thereon to engage and
seat on said shoulder and to be held thereon by
the pin end of the adjacent drill pipe section and
having a reinforced skirt portion extending
downwardly into said bassage to create a pres-
sure area in the passage and around the outside
of said skirt below said shoulder, said skirt por-
tion comprising a gradually thinning wall section
terminating at its lower end in a relatively thin
flexible lip end, said end normally remaining
open for the movement therethrough of drilling
fluids or instruments employed in the drilling
and investigation of the
ing of such flexibility as to cloge upon any up-
flow of fluid in said sub section into the pressure
area around the exterior of the sleeve to auto-
matically prevent such up-flow and blowout.

2. An inside drill pipe automatic blowout pre-
venter for insertion in the drill pipe employed
in the rotary method of well drilling to close
the lower end of the pipe and prevent an up-flow
of fluid during the drilling operation compris-
ing, a sub section of pipe forming a part of said
drill pipe with pin and box threads thereon, a
longitudinal passage extending throughout said
sub section and including a portion between said
pin and box threads, whose inside wall is spaced
from a flexible lip type resilient sleeve valve por-
tion of said preventer, a shoulder at the upper
end of said passage portion adjacent said box
threads, said sleeve valve having a reinforced
radially extending flange thereon to engage and
seat on said shoulder and to be held thereon by
the pin end of the adjacent drill pipe section
and having a reinforced skirt portion extending
downwardly into said bassage to create a pres-
sure area in the passage and around the out-
side of said skirt below said shoulder, said skirt
bortion comprising a gradually thinning wall

well, said lip end be-.
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section terminating at its lower end in a rela-
tively thin flexible lip end, said end normally
remaining open for the movement therethrough
of drilling fluids or instruments employed in
the drilling angd investigation of the well, said
lip end being of such flexibility as to close upon
any up-flow of fluid in said sub section into the
pressure area around the exterior of the sleeve
to automatically prevent such up-flow and blow-
out, said sleeve valve being reinforced through-
out substantially its entire body portion but to
an increasingly greater extent in the body por-
tion adjacent the upper end thereof to resist
fiuid pressure inversion thereof.

3. A blowout preventer for insertion within a
drill pipe comprising a resilient hollow sleeve,
Ineans comprising a laterally extending rigid
flange thereon to clamp said sleeve between two
adjacent drill pipes, drill collar, or pipe sections
which may be threaded together, an annular
flexible skirt on saiq sleeve which tapers down-
wardly in wall thickness to a relatively thin low-
er lip end which normally flattens so that any
ubward movement of fluid in the pipe passes up-
wardly around such skirt until the pressure there-
of on the exterior of the skirt wili collapse said
skirt to prevent further up-flow through such
skirt, said skirt being of a size to fit within the
pipe and permit the bassage of instruments both
upwardly and downwardly therethrough, and
to provide a lip type seal therearound.

ALONZO L. SMITH.
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