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This invention is a blowout preventer and re- which has a bore correspondaing to the cross-
lates particularly to that type of blowout pre- section of that portion of the drill string which
venter disciosed "in my copending application is to be packed off, said bore being square in the
‘Ser. No. 96,619, filed August 18, 1936, wherein illystrated embodiment of the invention wherein

5 the packer of the blowout preventer is adapted the blowout preventer is adapted to pack off & 5
. for sutomatic alinement with the drill siring  cross-sectionally square kelly, and the packer is
which is to be packed off, irrespective of any preferably releasably -secured in the rotatable
misalinement of the drill string in the well as element 4 by means of latches T which are adapt-
may result from lateral drift of the drill string or  ed for positive retraction to inoperative position

i0 improper alinement or play in the rotary table. as a result of rotation of the drill string. - 10
 The invention is particularly gpplicable to a The stationary element 3 may be threaded to
‘rotating blowout preventer wherein the packer the casing string 1 as shown at {0 with its bore
rotates with the drill string and is mounted in & {{ forming prolongation of the bore of the casing
rotatable element which is journaled on a sta- string, and lateral flow outlets 12 communicate

15 tionary element fized to the well casing, and Wwith the bore 1 and have flow lines 13 connected 15

it is an object of the invention fc provide im- . thereto. Above the outlets i2 the element 3
proved means for securing the rotatable and sta- forms a pearing seat 14, and an annulus 'i5 is
tionary elements in assembled relation while threaded onto the outer periphery of this seat
permitting free lateral play of the rotatable sle- and terminates in a flange I8 which overlies the

20 ment with relation to the stationary element. bearing seat in longitudinally spaced relation 20
T4 is a further object of the invention to pro- = therefrom.
vide improved means for securing the packer in The rotatable element 4 has a fiange 20 which
the rotatable element and releesing the securing 1S received on the bearing seat 14, and the fange
means at will, ' - 1§ overlies the flange 20 for holding the element i
25 Purther objects of the invention will be read- # against longitudinal displacement. Anti-fric- 25
ily understoed from the following description of tional bearings are preferably provided between
the accompanying drawing, in which: the seat {4 and the flange 40 as shown at 22,
Fig. 1 is a side elevation of the blowout pre- between the flanges 16—20 as shown ab 23, and
- venter, partly in axial section. at the inner surface of the peripheral wall of
30' Fig. 2 is a top plan view. L the annulus 15 as shown at 24. 30
Fig. 3 is a fragmentary side elevation, looking The annulus {5 and the flange 20 aré of such

in  direction at right-angle to thet of Fig. 1. relative diameter that an appreciable radial space
The blowout preventer is adapted for mount- 25 'is provided therchetween when the elements
ing on a casing string 1, with the casing adapted 3—#% are concentric, and the inner periphery of
%o receive a usual drill string which at its upper the flange 16 is similarly appreciably radially 35
end preferably includes a kelly 2. In usual prac- spaced from the element 4 when the elements
tice the kelly is polygonal in cross-section, pref- 3—4 are concentric. '
erably square, so that it may be engaged by a . The element 4 is thus adapted for rotation rel-
usual retary table (not shown) for normally ro- ative to the stationary element 3 while held
4 tating the drill string in the direction indicated - against longitudinal displacement, but is free for 40
by the arrow A. The blowout preventer includes appreciable luteral play relative to the stationary
a stationary element 3 which is mounted on the  element, and in the event of the element 4 being
well casing and an element 4 rotatable relative laterally displaced to its limit of movement as
thereto and having a bore which is adapted for defined by the surrounding annulus 15 the bear-

[

3

5 reception of a packer 5 for the kelly: ing 24 maintains an anti-frictional bearing be- 45
The element 4 and the packer 5 rotate with tween the relatively rotatable parts.
the kelly, and means are provided, preferably in- The packing which is provided between the

cluding anti-frictional bearings, for holding elements 3—4 for preventing escape of well pres-
these rotatable parts against longitudinal dis- sure, is so arranged as not to obstruct free lat-

5 placement relative to the stationary element 3 eral play of the rotatable element 4 with relation 50
while permitting their free lateral adjustment. to the stationary element 3, and for this purpose -
Packing is provided between the rotatable and . the flahge 20 may be recessed for reception of a
stationary elements and is preferably expanded ring of U-packing 32, which is mounted in the
by well pressure. recess with the interior of the ring open to well

The packer 5 is édapted to -receive packing - pressure from the bore 11 so that the packing is 55
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operatively expanded for packing off between the
flange 20 and the seat {4, The packing 32 also
prevents drainage from the space surrounding
the bearings 22, 23 and 24 as defined by the parts
14—15—16, so as to seal against escape of a lu-
bricant which may be supplied to said space for
lubricating the bearings, and a packing ring 30
is preferably secured to the inner periphery of the
flange 16 and packs off against the flange 20 for
similarly sealing' the opposite end of this lubri-
cant space. -

The bore 40 of the element 4 is preferably of

greater diameter than the bore (I so that even
when the element 4 is shifted laterally to its
limit of movement with relation to the element 3
the bore 40 offers no obstruction to the bore i f,
and the upper end of the bore 40 preferably ta-
pers for wedging reception of the packer 5 which
has a corresponding taper. Packing is preferably
provided as this tapering seating surface, and is
shown as packing rings 42 seated in recesses in
the tapering bore of the element 4, with the pack-
Ing rings preferably annularly grooved at their
lower ends so that well pressure seeping upward-
ly between the cooperating seating surfaces of
the parts 4—5 may operatively expand the pack-
ing rings.

The packing which is mounted in the packer §
for packing off the drill string, is preferably ex-
panded by well pressure and may be of the type
disclosed in my prior U. S. Patent No. 12,051,261,
granted August 18, 1936. As an Instance of this
arrangement the lower end of the bore of the
packer § may be cylindrical as shown at 45, with
the upper end of this cylindrical bore preferably
merging into a_tapering bore 46, and packing is
received in the bores 45—46 and has a bore con-
forming to the cross-section of that portion of
the drill string which is to be packed off, the bore

-of the packing being square in the illustrated

embodiment of the Invention so as to fit the square
kelly 2.

The packing preferably comprises superim-
posed packing rings 6a—6b, the upper ring 6a
tapering at its upper end for wedging reception
in the tapering bore 46 when well pressure opera-
tively expands the packing, and being annularly
grooved at its lower end for reception of a corre-
sponding tapering tongue #8 at the upper end of
the lower packing ring 6b. The lower end of the
lower packing ring is also annularly grooved as
shown at 48, so that well pressure directed into
the groove 49 may operatively expand the pack-
ing. The superimposed packing rings may be
held in ‘assembled relation by a collar 56 which
fits in the bore 45 around the kelly 2 and below
the packing 6a—6b, and which is held in place by
a threaded ring 51, the collar 50 having ports 52
opening therethrough so that well bressure is
communicated to the groove 48 for operatively
expanding the packing and wedging it in the

~ tapering bore 46.
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The upper ‘end of the bore 46 is preferably
closed by a split annulus 55 which is adapted for
longitudinal reception in the upper end of the
bore of the packer 5 above the tapering bore 46
and which may form means for positively rotat-
ing the packer 5 with the kelly 2. .For this pur-

-'pose the annulus 55 has a bore fitting the cross-

section of the kelly 2, with its outer periphery
forming a splined engagement 56 with the upper
end of the bore of the packer 5, and the annulus
55 may be held in place by a collar 571 which is
threaded into the bore of the packer. -

The latches T which releasably secure the pack-
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er § In the rotatable element 4 may be of the gen-
eral type disclosed in my prior U. S. Patent No.
1,708,316, granted April 9, 1929, except that they
are mounted on the rotatable element 4 and not
on a stationary part of the blowout preventer.
As an instance of this arrangement the latches
may be pivoted between lugs 59 which project up-
wardly from the element 4, the pivotal mountings
being shown at 60, and the latches are normally
projected to operative position by springs 61 so
that the heads of the latches overlie and engage
the packer 5. Projection of the latches to opera-~
tive position may be limited by stops 62, and the
latches preferably provide means for positively
rotating the member 4 with the rotating packer 5.
For this purpose the packer 5 may be notched as
shown at 63 for reception of the latches 1 when
the latter are swung to operative position.

Means are preferably provided whereby rota-
tion of the drill string positively retracts the
latches T so as to disengage and permit removal
of the packer 5. As an instance of this arrange-
ment a ring 64 may be journaled on the element &
‘and the bore of this ring forms cam surfaces 65
which cooperate with fingers 66 of the latches 1.
The ring 64 is normally turned relative to the ele-
ment 4 in the opposite direction to that indicated
by arrow A, until the cams 65 are clear of the
fingers 66 as shown at Fig. 2, with the ring 64
then permitted to rotate with the element 4 as a
result of frictional binding engagement thereon,
and since the cams 65 thus remain clear of the
fingers 66 the latches 7 are operatively projected

‘by their springs 61 so as to lock the packer 5 in

the element 4. . _

. When the packer is to be released the ring 64
is held against turning, so that continued rota-
tion of the element 4 in the direction of AITOW A,

‘causes the fingers 6§ to engage the cams 6§ for

positively swinging the latches 7 to thelr released
position. .

Rotation of the ring 64 may be arrested for
thus positively retracting the latches, by means
of a normally retracted latch 70 which is mount-
ed on the stationary, member 2, preferably at the
annulus 15, and which is adapted for manual pro-
Jjection by a cable 13 so as to engage any one of a
plurality of stops 71 on the rotatable element 4;
and a plurality of releasing 'cams 72 are prefer«
ably provided on the element 4 so that when the
latch ‘70 has stopped rotation of the ring 64 and
continued rotation of the element & has thus en-

gaged the fingers 66 with the cams 65 for retract- -

ing the latches 1, one or the other of the cams 72
engeges an extension T0a of the latch 70 for re-

tracting the latch. The ring 64 i thus again free

for frictionally binding rotation with the element
4 after having been turned to a Position relative
to sald element where the cams 68 retain the
latches T in their released position. The packer
5 is thus free for removal and replacement, and
to again lock the packer in assembled relation it
is“only necessary to turn the ring 64 relative to
the member 4 in the opposite direction to that of
arrow A, until the cams 65 again clear the fin-
gers 66 as shown at Fig. 2. The latches T being
then operatively projected by their springs 81 so
as to engage the packer, 5, the ring 64 frictionally
binds on the element 4 and rotates therewith until
the latch 10 is again manually projected for stop-
ping rotation of the ring 64 and thus positively
retracting the latches 7 as previously described.

The invention thus provides: 2 blowout ‘pre-
venter including simple means for holding the
packer in assembled relation with the holding
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means operaf)le by rotation of the drill string for
positively releasing the same, and the invention
also provides improved means for mounting a
packer assembly on a stationary element which’
is fixed to well casing, so that the packer assem-
bly is held against longitudinal displacement but

_is free for lateral adjustment with relation’ to
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the stationary element and is preferably also {ree
for rotation with.the drill string relative to the
stationary element. S

1 claim: : .

1. In combination, cooperating elements one
of which is a stationary element adapted for
mounting on well casing and the other of which
is a rotatable element, one of said elements in-
cluding a flange, the other of said elements hav-
ing bearing surfaces engaging the opposite faces
of the flange for securing the cooperating ele-
ments against relative longitudinal displacement
but permitting relative rotation and relative lat-
eral adjustment of said elements, anti-frictional

bearings at each of said bearing surfaces, packing .

at said bearing surfaces' for sealing the space
around the anti-frictional bearings, one of said
packings being exposed to pressure from the well
casing for packing off between the cooperating
elements, a packer in the bore of the rotatable -
clement adapted to pack off around a Kkelly,
latches pivoted on the rotatable element and
adapted for projection to engage the packer and
prevent its longitudinal displacement, a driving
connettion for rotating the packer with the kelly,
a driving connection, rendered operative by pro-
jection of the latches, for turning the rotatable
element with the packer, a cam normally turning
“with the rotatable element, means for arresting
rotation .of the cam so that continued turning of
the rotatable element engages the latches with
the cam for retracting the latches to releace the
packer, and means for rendering the arresting
means inoperative after retraction of the latches
so as to again permit turning of the cam with
the rotatable element. . C ’
- 2. In. combination, cooperating elements one
of which is a stationary element adapted for
mounting on well casing and the other of which -

_ is a rotatable element, a packer in the rotatable -

element adapted to pack off around a well string

. which extends through the packer into the well

casing, means for securing the cooperating ele-

4

ments against relative longitudinal displacement .

‘but permitting rotation of said rotatable element

. with .respect to said stationary element, and

(2]
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latches on the rotatable element adapted for pro-
jection to engage the packer and prevent its lon-"
gitudinal displacement. : oy -
3. In combination, cooperating elements one of
which is a stationary element adapted for mount-
“ing on well casing and the other of which is a
rotatable elément, & packer in the rotatable ele-.
ment adapted to pack off around a well string
which extends through the packer into the ‘well
casing, means for securing the cooperating ele-

ments against longitudinal displacement but per- -

mitting rotation and relative lateral adjustment”
of said rotatable élement with respect to sald
stationary element, and latches on the rotatable

element adapted for projection to engage the -

packer and prevent its longitudinal displacement.
‘4. In combination, cooperating elements one
of which is ‘a stationary element adapted for

[ .
. ;mounting on well casing and the other .of which

is a rotatable’element, a packer in the rotatable
element adapted to pack off around a well string
which extends through the packer intp the well

1
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‘of which is & stationary element adapled for

* of which Is adapted for mounting on well casing,
_a packer in the other of said elements adapted

3

casing, means for securing the cooperating ele-
ments against relative longitudinal displacement
but permitting rotation of said rotatable element
with respect to said stationary element, latches
on the rotatable element adapted for projection
to engage the packer and prevent its longitudinal
displacement, a driving connection for rotating
the packer with the well string which extends
therethrough, and a driving connection for turn-
ing the rotatable element with the pacKEer.

5. In combination, coopersiing elements one
of which is a stationary element adapted for

. mounting on well casing and the other of which

is a rotatable element, a packer in the rotatable
element adapted to pack off around a well string
which extends through the packer into the well’

"casing, means for securing the cooperating ele-

ments against relative longitudinal displacement
but permitting rotation and latersl adjustment
of said rotatable element with respect to said
stationary element, latches on the rotatable ele~
ment adapted for projection to engage the packer
and prevent itg longitudinal displacement, a driv-
ing conneciion for rofating the packer with the
well string whi¢h extends therethrough, and a
driving -connection for turning the rotatable ele-
ment with the packer.. o :

6. In combination, cooperating elements one
of which is a stationary element adapted for
mounting on well casing and the other of which is
s rotatable element, a packer in the rotatable ele-
ment adapted to pack off around & well string
which extends through the packer into the well
casing, means for securing the cooperating ele-
ments against relative longitudinal displacement
but perinitting rotation of said rotatable element
with respect to said stationary element, latches
on the rotatable element adapted for projection
to engage the packer and prevent its longitudinal
displacement, means actuated by rotation of the

_ rotatable element for retracting the latches, and:

means for controlling operation of said last men-
tioned means. ] i ’
7. In combination, cooperating elements one

mounting on well casing and the other of which
is a rotatable element, a packer in the rotatable
element adapted to pack off around a well string
which extends through the packer into the well
casing, means for securing the cooperating ele-
ments against relative Jongitudinal displacement
but permitting rotation and lateral adjustment
of sald rotatable element with respect to said
stationary element, latches on the rotatable ele-
ment adapted for projection to engage the packer
and prevent its longitudinal displacement, means
actuated by rotation of the rotatable element for
retracting the latches, and means for controlling -
operation of said last mentioned means. . -
8. In combination, cooperating .elements one

to.peck off around a well string which extends
through the packer into the well casing, means
for securing the’ cooperating elements againat’

" longitudinal displacement but permitting lateral

adjustment of said rotatable element with re-
spect to sald stationary element, latches adapted
for projection to engage the packer and prevent
its longitudinal displacement, means actuated by -70

_yotation of -thé: well string for retracting the

latches, and means for controiling operation of
said last mentioned means. ' . : .
‘9. In combination, cooperating

elements one

‘of which is a stationary element ‘adapted for (]
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mounting on well casing and the other of which

is a rotatable element, a packer in the rotatable
element adapted to pack off around a well string

Wwhich extends:through the packer into the well :
casing, ‘means for securing the cooperating ele--

ments against ‘relative longitudinal displacement
but permitting rotation of said rotatable element

with respect to sald stationary element, latches

adapted for projection to engage the packer and

Pprevent its longitudinal displacemient, means ac-

tuated by rotation of the well string for retract-
ing the latches, and means for controlling opera-

- tion of ‘said last mentioned means.

15

10. In combination, cooperating elements ohe

of -which. is ‘a stationary element adapted _Ior

9,144,682 | A
‘mounting on well casing and the other of which

is a rotatable element, a packer in the rotatable
element adapted to pack off around a well string

‘which extends through the packer into the well

casing, means for securing the  cooperative ‘ele-
ments-against relative longitudinal displacement

“but permitting rotation and lateral adjustment of

the ‘rotatable element- with respect to the sta-~
tionary element, latches adapted for projection

- to engage the packer and prevent its Iongitudinal

10

displacement, means actuated by rofation of the

well string for retracting the latches, and means

. for controlling operation of said.last mentioned
. means. "

JOHN W. MACCLATCHIE.
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