
m ° . 3 1,11% @EMQS [151 3,638,721 
Harrison [45] Feb. 11, 1972 . 

[54] FLEXIBLE CONNECTION FOR 3,330,340 7/1967 Hayes et a1. ............................ ..l66/.6 
ROTATING BLOWQUT PREVENTER 

_ h _ __ Primary Examiner-Marvin A. Champion 

{72] inventor. 0310 R. a, New Orleans, La. Asa-5mm Emmimr_mchard E_ Favreau 
{73] NW: wine-swam ‘Luann-cm Com ; Attorney-Thomas B. McCulioch, Melvin F_ Fincke, John S. 

. : Schneider, Sylvester W. Brock, J12. Kurt S_ Myers and 
{22] Filed; M w, 1969 Timmhy L Burgess 
[21] Appi. No.1 $53,727 

[57] - i" *1 

[52] US. Cl. ................................................... “166/5, 175/7 A rotating blowout preventer or wellhead mounted on and 
[51] Int. Cl ...................................................... ..E2lb 33/035 above but not rigidly attached to a blowout preventer stack. 
[58] Field 05 Search ................................... ..166/.5, .6; 175/7 The attachment between the blowout preventer and the 

_ blowout preventer stack is ?exible but pressuretight. The at 
[56] References used tachment allows lateral movement of the blowout preventer or 

UNITED STATES PATENTS i'otating head and the drill string or kelly so that stresses result 
ing from a crooked or nonallgned kelly or eccentric location 

2,909,359 10/ 1959 Bauer et al ............................... ..175/7 of a drill String are not created in the rotating blowout 
3,142,344 7/ 1964 Oneman et 211‘ -~-175/ 7 preventer or head while stationary or while rotating. 
3,315,741 4/1967 Tripp1ett..... ...175/7 X 
3,330,339 7/1967 Johnson .................................. ..166/.6 7 Claims, 3 Drawing Figures 

ROTATING 
BLOWOUT PREVENTE 

l3 

B.O.P’ STACK 

mt 

\ 

DRILL PIPE 

KELLY JOINT 

14 

MUD RETURN 

—:> 

FLEXIBLE CONNECTOR 

I2 

WELL HEAD 
ll 



3638.721 PATENTED FEB 1 i972 

SHEET 1 [IF 3 

KELLY JOINT 

FIG. 

E T N E NE TN A TT U M0 W O L B 
MUD RETURN 

/FLEXIBLE CONNECTOR 
I2 

I11; 
1; 

/ 

l3 

B.O.P. STACK 

IO 

WELL HEAD 

DRILL PIPE 
INVENTOR. 

OTTO R. HARRISON, 

ATTORNEY. 



31638721 PATENTED FEB 1 I972 

SHEET 2 BF 3 

FIG. 2. 

JMUD RETURN LINE 
35 

DRILL PIPE——\ 
2O 

GUIDE LINES<—\ 
3O 

ROTATING HEAD 
\ 

22 

GUIDE SLEEVE\I 
|/ 

32 

CONNECTOR 

B.0.P. STACK 
25 

CONNECTOR 
/ 26 

'\ INVENTORT 

OTTO HARRISON, 
WELL'HEAD 

27 

ATTORNEY. 



FATENIEDFEB um 3638721 
SHEEI 3 BF 3 

DRILL PIPE 
20 FIG. 3. 

RETAINER PLATE 

43 

GUID ARM SEALING 
ELEMENT 

36 4O 

22 

BEARING 
ELEMENT 

4| 52 

MUD RETURN 

INVENTUR. 

OTTO R. HARRISON , 

A TTORNEY. 



3,638,721 
1 

FLEXIBLE CONNECTION FOR ROTATING BLOWOUT 
PREVENTER 

BACKGROUND OF THE INVENTION 

When drilling oil and/or gas wells on shore the kelly may be 
at times crooked or nonaligned or the position of the drill 
string may be eccentric and when drilling such wells offshore 
from a ?oating vessel the drill string must be permitted lateral 
movement to accommodate lateral movement of the ?oating 
vessel caused by wave and wind action. The present invention 
meets the requirements of a nonrigid, connected, pressure 
tight, rotating blowout preventer. The blowout preventer is in 
stalled on top of the rigid blowout preventer stack and has the 
capacity for lateral movement to compensate for any noncen 
tered position of the drill string (or kelly) or lateral movement 
of the drill string in offshore operations. Vertical movement of 
the drill string in offshore operations may be accommodated 
for in conventional ways. 

SUMMARY OF THE INVENTION 

In accordance with the teachings of the invention, the ap 
paratus for use in conducting drilling operations comprises a 
rigid blowout preventer stack and a laterally movable rotating 
blowout preventer and a ?exible joint arranged between said 
blowout preventer stack and said rotating blowout preventer 
to permit lateral movement of said rotating blowout preventer 
with respect to said rigid blowout preventer stack. In offshore 
operations the laterally movable rotating blowout preventer 
permits lateral movement of the drill string and on land opera 
tions such lateral movement compensates for a crooked or 
nonaligned kelly or an eccentrically located drill string. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 11 is an elevational view illustrating the features of the 
invention; 

FIG. 2 is an elevational view showing the apparatus of the 
invention positioned subsea for offshore operations; and 

FIG. 3 illustrates a rotating head for use in subsea opera 
tions. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

There is shown in FIG. 1 a rigid ram-type blowout preventer 
stack 10 mounted on a wellhead 11. A ?exible connector 12 
forms a pressuretight connection between blowout preventer 
stack 10 and a rotating blowout preventer 13. 

Flexible connector 12 may be a thick sleeve of high-strength 
rubber, reinforced if necessary. The sleeve is bonded to 
?anges on the BOP stack 10 and rotating blowout preventer 
13. The size of the sleeve depends on the working pressure 
required and the type rubber used. Preferably, the ?exibility 
of the sleeve allows about 5° lateral movement of the rotating 
blowout preventer 13 in any lateral direction without reducing 
the strength of the sleeve below the working pressure 
required. No torque is applied to the sleeve. Alternatively, the 
?exible connector may be a knuckle joint or ball and socket 
joint‘ Such type connector permits limited deviation from a 
centerline axis of the blowout preventer stack and does not ex 
pose any of the ?exible joint to wear nor does it restrict the 
size opening over that maintained with no deviation. 
The kelly or drill string indicated at 14 may be crooked or 

nonaligned or eccentric as it extends through rotating blowout 
preventer 13, ?exible connector 12, BOP stack 10 and well 
head 11. No stresses caused by such nonalignment or eccen 
tricity position are created or transmitted to the rigid blowout 
preventer. 
A subsea arrangement of a rotating head, ?exible joint and 

BOP stack combination is illustrated in FIG. 2. In that ?gure, a 
drill pipe 20 is shown suspended from a ?oating drilling barge 
21 and extending to and through subsea well apparatus which 
includes a rotating head 22, a ?exible joint or connection 23, a 
subsea connector 24, a BOP stack 25, another subsea connec 
tor 26 and a wellhead 27. The subsea well apparatus is 
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lowered into position on guidelines 30 (other known guide 
means could be used instead) which connect wellhead 27 to 
drilling barge 21. The subsea apparatus is provided with guide 
arms 31, connected to guide sleeves 32 through which the 
guidelines extend. A ?exible mud return line 35 connects into 
the subsea apparatus below rotating head 22 and above ?exi 
ble joint 23 and extends to drilling barge 21. Rotating head 22 
is provided with hydraulic control lines 36 and 37 and a lubri 
cation line 38, all of which extend to drilling barge 21. Addi 
tional control lines, not shown, may be provided to control 
operation of the blowout preventers in the BOP stack 25 and 
in the subsea connectors 24 and 26. 
For a more detailed description, of rotating head 22, 

reference is made to FIG. 3. As shown in that ?gure, a sealing 
element 40, formed of resilient materials similar to that used 
in bag-type blowout preventers, ?ts inside of and is retained in 
and rotates with a bearing element 41 to which it is attached. 
Bearing element 41 is contained within a housing 42 and is 
covered by an upper retainer plate 43. A number of roller 
(and/or thrust) bearings 44 are arranged between the interior 
walls of housing 42 and bearing element 41 and retainer plate 
43 is in contact with bearing element 41 by way of roller 
bearings 440. A number of seals 45 are also arranged between 
the inner walls of housing 42 and retainer plate 43 and the 
outer walls of bearing element 41. A conduit 50 formed in 
bearing element 41 ?uidly communicates the interior of seal 
ing element 40 and a passageway 51 formed in the walled 
housing 42, which in turn connects to hydraulic control line 
36. Another conduit or passageway 52 is formed in bearing 
element 41 and ?uidly communicates the lower end of bearing 
element 41 exposed to well pressures and the interior of seal 
ing element 40. Another passageway 53 formed in the wall of 
housing 42 connects to lubrication line 38 at one end and the 
space between the inner wall of housing 42 and the outer wall 
of bearing element 41. A hydraulically operated latch member 
55 includes a hydraulically driven lug member 56 which is 
movable into and out of a recess 57 formed in retainer plate 
43 and is supplied with hydraulic ?uid through hydraulic line 
37. A ?ange (or hub or other type connection) 60 formed in 
the lower end of housing 42 connects to mud return line 35. 

In operation, wellhead 27 is lowered through the water from 
drilling barge 21 on guidelines 30 and secured to the land un 
derlying the water, in accordance with conventional practice. 
Then BOP stack 25, together with subsea connector 26, sub 
sea connector 24, ?exible joint 23 and rotating head 22, in 
cluding housing 42, sealing element 40, bearing element 41, 
and retainer plate 43 may be lowered on drill pipe 20 and 
guidelines 30 with the mud return line 35 connected to the 
subsea apparatus. Sealing of sealing element 40 against drill 
pipe 20 or other tool is achieved by applying ?uid pressure 
through hydraulic line 36 and passageways 51 and 50 or alter 
natively pressure from the well bore acting on sealing element 
40 through passageway 52 may be used. Rotation of drill pipe 
20 rotates sealing element 40 and bearing element 41 against 
which sealing element 40 is sealed. Bearing surfaces between 
bearing element 41 and housing 42 are lubricated by a liquid 
similar to water-soluble oil which is supplied from drilling 
barge 21 through lubricating line 38 and passageway 53. The 
retainer plate or cap 43 may be released by withdrawing lug 
56 from recess 57 by hydraulic operation of the latch 55 
through hydraulic lines 37 to permit replacing sealing element 
40. Sealing element 40, bearing element 41 and retaining plate 
43 are run and retrieved on drill pipe 20‘ When in subsea posi 
tion, sealing element 40 permits passage of tool joints. Drill 
collars on drill pipe 20 raise sealing element 40 and bearing 
element 41 out of housing 42 when coming out of the hole 
with drill pipe 20. 
The rotating element may have grooves which spiral along 

its outer surface to carry away solids or other foreign material. 
Having fully described the apparatus, operation, objects and 

advantages of our invention, we claim: 
1. Apparatus for use in conducting drilling operations com 

prising a rigid blowout preventer stack; 
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a rotating laterally movable blowout preventer arranged 
above said blowout preventer stack; 

a ?exible joint arranged between said blowout preventer 
stack and said rotating blowout preventer to permit 
lateral movement of said rotating blowout preventer rela 
tive to said rigid blowout preventer stack; and 

drill pipe extending through said rotating blowout 
preventer, said ?exible joint and said blowout preventer 
stack, said rotating blowout preventer preventing ?ow of 
?uid through the space surrounding said drill pipe. 

2. Apparatus as recited in claim 1 in which said rotating 
blowout preventer, ?exible joint and blowout preventer stack 
are located subsea. 

3. Apparatus as recited in claim 1 in which said flexible joint 
permits about 5° lateral movement of said rotating head in any 
lateral direction. 

4. Apparatus as recited in claim 3, in which said ?exible 
joint comprises a sleeve member. 
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5. Apparatus as recited in claim 4 in which said blowout 

preventer stack is connected to a subsea wellhead. 
6. Apparatus as recited in claim 5, in which said sleeve 

member comprises rubber. 
7. Apparatus for use in conducting drilling operations com 

prising: 
a rigid blowout preventer stack; 
a rotating head arranged above said blowout preventer 

stack; 
a rubber sleeve member arranged between said blowout 

preventer stack and said rotating head permitting lateral 
movement of about 5° of said rotating head in any lateral 
direction relative to said rigid blowout preventer stack; 
and 

a subsea wellhead, said blowout preventer stack being con 
nected to said subsea wellhead. 


