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2 Claims. (Cl. 25'5—1.8) 

This invention relates to a device for closing off the 
hole of an oil well and more particularly to a device for 
simultaneously shearing a ‘drilling string and sealing the 
opening at the top of the hole within which a drilling 
operation has been taking place. 

It is common practice in drilling oil wells to employ 
a blowout preventer which is mounted on the top of the 
casing cemented in the hole to eliect some control over 
the surface openings of the well. This device usually 
takes one of two forms. One form employs a packing 
means for selectively sealing or opening the annulus be 
tween the well casing and the tubular drill string inserted 
through it into the hole which is being drilled. The 
other form employs a packing means for completely 
sealing or opening the top of the casing when no drill 
string is present in it. In the latter type the presence of 
a drill string in the casing will prevent the packing means 
from closing and thus prevent it from completely clos 
ing the opening at the top of the casing. In the former 
type the packing means is made with a central opening 
of circular cross-section to accommodate the circumfer 
ence of the drill string but does not shut off the hole 
inside the drill string; hence, neither of these types will 
completely seal oif all openings into the well when a 
drill string is present in the hole. 

In some emergency conditions which can occur during 
the drilling of an oil well it is most desirable imme 
diately to achieve a complete shut-off of the hole and 
of the drill string within the hole so that all openings 
from the well to the surface are completely closed in a 
manner to prevent leakage or blowout of high-pressure 
well ?uids. Such conditions might arise, for example, 
if during a drilling operation the well should start to 
blow out through the drill string. In this circumstance 
it is most desirable that some means be available to en 
tirely close the hole immediately. It will be appreciated 
that unless the well is brought under control very quickly, 
the initial blowout will build up in force and volume 
within a short period of time ‘and become very hazardous 
to personnel and destructive to equipment. 
A situation of primary interest for the application of 

the present invention occurs during offshore drilling. 
When a drilling operation of this type is being done 
from a boat or a platform which is anchored in a rela 
tively ?xed position over the hole, situations can arise 
where strong currents, winds, rough water, or combina 
tions of these factors can cause the anchors to drag or 
the anchoring means to fail. Thus the boat or platform 
will be displaced from its position over the hole to which 
it remains attached by the drill string. Sufficient force 
can, through this inadvertence, be placed on the drill 
string to cause it to part, leaving the wall open to dis 
charge well ?uids into the water. It will be appreciated 
that it is undesirable to contaminate water adjacent in 
habitcd beaches with well ?uids. 
The adverse conditions of wind and water may arise 

so suddenly that there is not suf?cient time to withdraw 
the drill string from the hole and take the precautions 
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which may ordinarily be available in land operations for 
closing the hole off. Since the boat or platform is at 
tached to the bottom of the water by the drill string, 
and hence is not free to move with the displacement of 
the water, there is presented the possibility that a ?oat~ 
ing member will be swamped or capsized, with loss of 
lives and property. Therefore, it is most desirable that 
some means he provided for detaching the ?oating mem 
ber to prevent the hazardous situation from becoming 
disastrous. Also, for the reasons mentioned heretofore, 
it is desirable that at the same time the well be closed 
off in a manner to prevent leakage of well ?uids there 
from. 
The present invention discloses a device for accom 

plishing the above-stated purposes. This device com 
prises a housing which has incorporated in it means to 
shear a drill string, and to seal o? in a ?uid-tight man 
ner the opening from the well bore. The device is de 
signed to be operable both on the surface of the land 
and when ‘submerged under water. 

It is an object of this invention, therefore, to provide 
a novel device which will instantly and completely close 
off a hole during a drilling operation. 
A further object of this invention is to provide a device 

adapted to be a?ixed to the top of a casing in an oil Well, 
in which the device contains a controlled means for shear 
ing a drill string passing through the casing so that a 
complete shutoff of the oil well may be obtained. 
A still further object of this invention is to provide a 

means for immediately detaching a ?oating member from 
a hole which is being drilled during an offshore opera 
tion and to close oh’ the opening of the hole. 

Other objects will become apparent as the description 
of this invention proceeds hereinafter. 

This invention will be described in conjunction with 
the accompanying drawings, in which: 

Fig. 1 illustrates in sectional elevation a device incor 
porating this invention and shows a drill string in place 
with the parts located as they would be during a drilling 
operation. 

Fig. 2 illustrates in sectional elevation a device incor 
porating this invention where the drill string has been 
severed and the opening of the well closed off. 

Fig. 3 illustrates in perspective a detail of the device 
illustrated in Fig. 1. 

Fig. 4 illustrates a section taken along the line 4-4 
of Fig. 3. 

Fig. 5 illustrates in sectional perspective a modi?ed form 
of a detail of the invention. 

Fig. 6 illustrates the invention employed in an offshore 
drilling operation. 

Referring to the embodiment of the invention illus 
trated in Figs. 1 and 2, the device comprises a housing 
10 which is attached to the top portion of the casing 12 
which in normal practice is cemented in a well. The 
housing has an opening 1-4 extending through it in axial 
alignment with the opening through the casing 12 to per 
mit access to the well. Two power cylinders 16 and 18 
are a?ixed to the housing in diametrically opposed rela 
tionship and are connected to a source of pressurized 
?uid, notshown, by conduits 20 and 22 respectively. The 
cylinders are actuated simultaneously to move toward 
each other or alternatively away from each other by a 
valving arrangement, not shown but well known to the 
art. A set of members 24 and 26 are slidably mounted 
in casing 10 to move transversely across the opening 
thereof and are connected to the pistons of the power 
cylinders by piston rods 28 and 30 respectively, as shown 
in Fig. 2, so that when the power cylinders are actuated 
the members will come together or alternatively move 
apart across the opening 14. 

In accordance with the present invention the members 
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24.and 26 are constructed so that when they are forced 
together they will cause an object placed between them, 
such as a drill string 32, which in normal drilling opera 
tions passes axially through the opening 14, to be sheared 
transversely of its axis. This is accomplished by pro 
viding complementary shearing means on the members 
24 and 26 which will cooperate to shear an element ex 
tending axially through the housing in a manner to be 
explained in more detail hereinafter. 

In the modi?cation of the present invention illustrated 
in ‘Figs. 1 and 2, the members 24 and 26 are each made 
with a semicircular central portion 34 and 36 respectively 
which have complementary diametrically disposed sur 
faces adapted to be moved into abutting relationship. A 
packing material 38 is placed between the body of the 
member and its central portion and extends laterally 
across the diametrically disposed face thereof, as indi 
cated by the numeral 40. The packing material is a 
resilient substance, such as rubber, which will deform 
under pressure; hence, when the members 24 and 26 are 
forced into abutment the packing material between the 
body of the member and its central portion will tend 
to bulge outwardly to form a ?uid-tight seal with the 'sur 
face 42 of the housing as illustrated in Fig. 2, while the 
packing material extending across the corresponding 
diametrically disposed faces of the members will abut 
to ‘form a ?uid-tight seal between them. Thus, the open 
ing of the casing will be completely closed in a manner 
to prevent well ?uids from escaping. ' p . 

Referring now to Figs. 3 and 4, which illustrate details 
oflthe device shown in Figs. 1 and 2, the complementary 
central portions 34 and 36 are each made of two separable 
elements 44 and 46. A peripheral groove 48 is placed 
around each member between the elements to receive an 
appropriately shaped portion of the packing material to 
hold it in place and a?ix it to the central portion. The 
element 44 has a semi-circular channel 50 formed in it 
to receive in close relationship a semicircular projection 
52 extending from‘ the element 46. The elements are 
fastened together as by bolts 54 to form a unitary struc 
ture of suiiicient strength to take the loads incurred by 
shearing the drill string, and are held in place on mem 
bers 24 ‘and 26 respectively by bolts 55 in a manner to 
permit restricted relative movement between the central 
portion and its supporting member. 
The elements 46 of the respective central portions have 

cooperating shearing means'incorporated in them.‘ Cen 
tral portion 34 has a projection 56 extending from the 
element 46 radially inwardly beyond the packing material 
38. The projection terminates in a shearing edge 58. 
Central portion 36 has a complementary projection 60 
extending radially inwardly and terminating in shearing 
edge 62. The projections are positioned to overlap in 
close relationship prior to the time the packing material 
40 contacts when the members 24 and 26 approach each 
other. A recess 64 is provided in central portion 34 to 
receive the projection 60 of central portion 36, and a 
recess 66 is provided in central portion 36 to receive 
projection56. By this means clearance is provided for 
the projections to permit the members 24 and 26 to come 
into abutment with each other. ‘Preferably the radially 
inwardly edges of the projections 56 and 60- are beveled 
as at 63 to provide sharper shearing edges. The shear 
ing edges are positioned at an angle to their respective 
diametrically disposed surfaces of the members 24 and 
26 to cause them to ?rst overlap at one end of their 
diametrical extent as the members approach each other. 
As the approach continues the overlapping of the shear 
ing edges will continuously progress across the opening 
14 to provide a more effective shearing action on an 
object entrapped between them. 

It will be appreciated that when a drill string is sheared, 
the bottom portion of it will drop away from. the mem 
bers down'into the well and the top portion will spring 
upwardly out of the way to give clearance for the mem 
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bers 24 and 26 to come together as illustrated in Fig. 2. 
Thus, when the members are brought together in abut 
ting relationship, any object which has been extending 
axially through the opening 14 of the housing 10 will be 
sheared and cleared from the device, permitting the pack 
ing means 40 of the'central portions to contact and form 
a ?uid-tight seal. ' 

Fig. 5 illustrates an alternative exemplary embodiment 
of the invention. In this modi?cation, the central por 
tions 70 and 72 are formed in one piece and the material 
has an appropriate peripheral groove 73 cut in it to re 
ceive the packing means 38. The packing means func 
tions in the‘ same manner as explained‘ heretofore. Cen 
tral portion 7% has a recess 74 formed in it to receive a 
blade 76 which is seated snugly in the recess and held 
in place there by bolts 78. Central portion 72 has a re 
cess 80 to receive a blade 82 which is held in place by 
bolts 84. The recesses 74 and 80 are positioned and 
proportioned so that the blades will overlap each other 
vwhen-the members 24 and 26 come together in the same 
manner. as described heretofore with reference to-the 
modi?cation illustrated in Figs. 3 and 4. The recess 74 
has a portion 86 underlying blade 76 to receive the blade 

' 82 and the recess 80 is suf?ciently deep'to receive the 
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blade 76 when the members are brought into abutment. 
The radially inwardly extending edges of the comple 
mentary. blades are beveled and angularly positioned, as 
explained heretofore, to provide effective shearing means. 
In this modi?cation of the invention the blades are easily 
detachable so that they may be replaced with new blades 
when necessary. ‘ 

An exemplary method for employing the present. in 
vention in an offshore drilling operation is shown in 
Fig. 6. In such an operation a ?oating member such as a 
boat 88 is employed to support a derrick 90 and a rotary 
table 92, together with the other necessary components 
required for a rotary drilling operation. Before the drill 
ing operation is begun a casing 12 is hung in the water 
from the ,boat by means of cables 94. Prior to lowering 
the'casing into the water, the device 10 of the present 
invention is secured to the top of it in a ?uid-tight man 
ner together with a connection for a mud hose 96 and the 
other apparatus as may be desired. A hanger 98 is affixed ‘ 
to the assemblage to provide a means for attaching the 
cables 94 to it. While the casing and its appurtenances 
are suspended from the boat by the cables, a drill string 
32 is inserted through it and a hole 190 is made at the bot 
tom of the ocean. The hole is drilled to the depth it is 
desired to insert the ‘casing and is reamed to a diameter 
large enough to accept it. With the drill string remaining 
in the hole, the cables 94 are slacked off so that the casing 
will follow the drill string into the’hole to a position 
where the device '10 is proximate the bottom of the ocean. 
The casing is then cemented in the hole in accordance 
with the practice followed in land operations as disclosed 
for example in “Oil Production Methods” by Paine and 
Stroud, published in 1913 by Western Engineering Pub 
lishing Company, San Francisco, California, particularly 
page ‘138; “Petroleum Production Methods” by Suman, 
First Edition, published in 1921 by Gulf Publishing Com 
pany, Houston, Texas, particularly pages 174-177; and 
“Oil-Field Exploration and Development” by Beeby 
Thompson, published in 1950 by The Technical Press 
Ltd., Gloucester Road, Kingston Hill, Surrey,'England, 
particularly page 843. The hydraulic lines 20 and 22 will 
have been connected to the device 10 prior to the time 
the casing is lowered into the hole, as will have been the 
mud line and other hydraulic lines to other parts of the 
equipment. The hydraulic lines and mud line are wound 
on a reel 102 which is mounted on board the ?oating 
member and the various lines are connected. to appropri 
ate rotary couplings which permits a continuous connec 
tion between the hydraulic lines and a source of pressur 
ized hydraulic ?uid, and the mud line with the mud tank 
while the lines are being reeled or unreeled. By this 
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method of operation the device 10 is placed in a position 
where it can by a suitable valving arrangement be oper 
ated from aboard the ?oating member to sever the drill 
string and close off the hole, should emergency condi 
tions arise which require these measures. 
When the drill string is cut it is relatively a simple 

matter to free the cables 94 and the mud line and hy 
draulic lines from the ?oating member so that it is en 
tirely free. Thus freed, the ?oating member is better able 
to move with the displacement of the water or to be 
maneuvered in a manner to prevent sudden storms from 
endangering the personnel and equipment aboard. When 
the hydraulic lines 20 and 22 are detached from the de 
vice 10, the force of the well ?uids under pressure, acting 
on the members 24 and 26, will hold them closed and 
preserve the seal at the top of the casing to prevent any 
leakage therefrom. 

It is obvious that other modi?cations than those illus 
trated may be made, employing the inventive concept 
without departing from it; therefore, it is desired that this 
invention not be limited by the speci?c exemplary em 
bodiments illustrated herein, but that it include all equiv 
alents within the scope of the appended claims. 

I claim: 
1. The method for setting and disconnecting a drill 

string between a ?oating drilling platform and an under 
water land formation, comprising assembling a shearing 
device for said drill string adjacent one end of a length 
of well casing, suspending said casing vertically in the 
water from said platform with said shearing device on the 
upper portion of said casing, connecting said shearing de 
vice to a source of actuating power on said platform, in 
serting a drill and drill string axially through the sus 
pended casing and shearing device, drilling a hole in said 
platform while said casing remains suspended from said 
platform, lowering said casing from said platform and 
inserting said casing in said hole to a position where said 
shearing device is proximate to said bottom without with 
drawing the drill string from said hole, cementing said 
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6 
casing in said hole, and actuating said shearing device 
from said platform to shear said drill string. 

2. A device for closing the opening of a well during 
1 an operation wherein an element extends from the surface 
of the earth axially through a casing a?ixed in said well 
comprising a housing attachable to the casing, said hous 
ing having an opening therethrough in axial alignment 
with said casing and adapted to permit the passage of said 
element from said surface and into said casing, members 
mounted in said housing for movement relatively trans 
versely across said opening into an abutting relationship, 
each of said members comprising a body element, a semi 
circular central portion in said body element and rela 
tively movable thereto, a diametrically disposed surface 
on said central portion and positioned outwardly with re 
spect to said body portion, a resilient‘packing material 
between said central portion and said body element to 
form a seal against said housing when said members are 
moved under pressure into abutting relationship, a resili 
ent packing material extending longitudinally across said 
diametrically disposed surface for sealing cooperation 
with the corresponding packing material on the other 
member, and a shearing blade af?xed to the said diamet- ' 
rically disposed surface of said central portion and pro 
jecting outwardly of the said packing material thereon for 
shearing cooperation with the blade on the other mem 
ber, each of said members de?ning an opening to receive 
the blade on the other member. 
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