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The present invention relates to an improved blow-out 
preventer device and more particularly to a blow-out pre 
venter device utilizing a mass of resilient sealing material 
adapted to be rolled into a sealing position completely 
closing off a well hole with or without a drill string therein. 
Blow-out preventer devices of various types are well 

known in the oil Well industry. Many of the blow-out 
preventers now in use have unique characteristics which 
prohibit their use in some situations. In offshore sub-sea 
drilling operations, the blow-out preventer is attached to 
the well head under water. When an emergency arises, such 
as a storm, the preventer is generally required to be ac 
tuated to seal the well hole even when the drill pipe can 
not be removed. A manually operated blow-out preventer 
in such circumstances would be impractical as a diver 
would be required to actuate the preventer. Consequently, 
a blow-out preventer that can be remotely operated from 
the derrick floor or the ship deck is highly desirable. 

Ram-type blow-out preventers are rather complicated 
and require a plurality of sealing elements and control 
valves in order to completely seal off the well hole when 
different diameter drill strings‘are used. During the con 
fusion of an emergency, the more complicated control 
valves o?er greater chances of ‘mistakes and errors. In 
offshore sub-sea drilling, emergencies occur frequently and 
it would be more convenient to use a blowout preventer 
which is less complicated to operate and lessens the 
chances of error. 
Some blow-out preventers are provided with rubber 

or resilient seals adapted to be moved between sealing 
and non-sealing position. However, such devices operate 
on a sliding rubber theory wherein the rubber seal is slid 
along a wedged surface to effectuate a seal. By so doing, 
the sliding rubber surface is subjected to constant wear 
and the possibility of ultimate failure at that point. 
This same device may effectuate a seal at the sealing sur 
face but a constant vertical movement or rotational move 
ment tends to wear the sealing surface. 
The device of the present invention provides a blow-out 

preventer that obviates all of the undesirable character 
istics of the devices described heretofore. The present de 
vice includes a resilient sealing means and translating 
means for converting axial movement of the resilient seal 
ing means into a rolling inward motion to completely seal 
the well hole with or without a drill string within the de 
vice. Such translating means provides a metal-to-metal 
sliding translating surface with the housing of the blow 
out preventer device to insure a reliable device capable 
of constant sealing and releasing motion Without failure 
at that point. The device of the present invention provides 
a greater sealing surface at one end of the seal due to 
the metallic translating means arranged in such a way as 
to reinforce the seal while in its sealing position. As the 
seal wears, more and more material is adapted to be 
wedged into the sealing position wherein the seal becomes 
more effective the longer it remains in operation. 

Accordingly, it is a general object of the present inven 
tion to provide a blow-out preventer device that avoids 
all of the foregoing disadvantages of blow-out preventers 
used heretofore. 
An object of the present invention is to provide a blow 

out preventer that will seal o?? a well When a drill string 
has been removed as well as closing off a well when a 
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drilling string remains therein without having to replace 
the sealing element. 
Another object of the present invention is to disclose 

and provide a blow-out preventer that can be remotely 
operated. 

Another object is to provide a blow-out preventer 
having a resilient sealing means adapted to be rolled into 
and out of sealing position with a minimum of wear. 
.Still another object of the present invention is to dis 

close and provide a blow-out preventer wherein the sealing 
element can remain in its sealing position even when the 
drilling string is rotated or moved axially. 

Other objects and advantages of this invention will be 
readily apparent from the following description when 
considered in connection with the appended drawings. 

In the drawings: 
FIG. 1 is a diagrammatic view of sub-sea drilling rig 

in which the blow~out preventer device of the present in 
vention may be utilized. 

FIG. 2 shows a longitudinal section of an exemplary 
embodiment of the device of the present invention in the 
open and non-sealing position with a drilling string within 
the device. 

FIG. 3 shows a transverse section of the device taken 
along plane III—III of FIG. 2. 
FIG. 4 is a longitudinal section of the device similar to 

FIG. 2 with the device in the sealed position around the 
drilling string. 

FIG. 5 is a longitudinal section of another embodiment 
of the device with the seal in a plurality of sections and in 
a completely closed and sealing position with no drilling 
string therein. 
FIG. 6 is a transverse section of the device in sealing 

position with a drilling string therein taken along plane 
VI—V1 of FIG. 4. 

FIG. 7 is a transverse section of the other embodiment 
of the device in sealing position with no drilling string 
therein taken along plane VII-VII of FIG. 5. 

Referring now to the drawings, wherein like reference 
characters designate like or corresponding parts through 
out the several views, there is shown in FIG. 1 an ex 
emplary blow-out preventer device 10 of the present in 
vention as used in offshore sub-‘sea drilling rigs. It is 
understood that device 1%) of the present invention may 
be used in all types of drilling rigs whether they are 
underwater or not. 
The blow-out preventer 10 as seen in FIG. 2 is a 

preferred embodiment of the present invention and may 
have a metallic housing 11 including an upper portion 
12 and lower portion 13 detachably secured together by 
a ring clamp 14. Bolts 14a may be removed from ring 
clamp 14 and housing portions 12 and 13 to allow the 
housing to be disassembled to replace the sealing element 
therein if necessary. The housing 11 may be connected 
within a drilling rig between the various subs or assemblies 
but generally it is positioned immediately above the well 
hole. 

Axially aligned well-tool receiving ports 15 and 16 
are provided in the upper portion 12 and lower portion 
13, respectively, of the housing 11 for receiving a well 
tool or drilling string 17 adapted to be axially moved 
within the device 10. Within the housing 11, and pref 
erably inside the upper housing portion 12, is provided an 
enlarged cylindrical bore 18 and a curved inner surface 
19 having a spherical zone form extending from the port 
15 toward the bore 18. The port 15 and the upper edge 
of the curved inner surface 19 meet at an annular edge 
20 within the housing 11. 
A resilient sealing means 21 is positioned within the 

enlarged cylindrical bore 18 and is adapted to be selec 
tively moved between non-sealing position as shown in 
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FIGS. 2 and 3 and a sealing position as shown in FIGS. 
4 and 6 with the drill string 17 not removed and in FIGS. 
5 and 7 with the drill string 17 removed. 
Such sealing means 21 may include a continuous ring 

of resilient material such as natural or synthetic rubber, 
and it has been found that Hycar-Buna having a Shore 
hardness between 50—80 is particularly well suited for 
such a seal. The resilient ring 21 in FIGS. 2, 3, 4 and 6 
includes an inner bore 22 and outer surface 23 and in the 
normal non-sealing position of FIGS. 2 and 3 the diameter 
of the inner bore 22 of the seal 21 is approximately equal 
to the diameter of the bores 15 and 16. The seal 21 
is adapted to cooperate with the curved inner surface 
19 of the housing 11 for movement between sealing and 
non-sealing positions to prevent ?uid within a well hole 
from being vented to the atmosphere. 

Translating means are provided for slidably cooperat 
ing with the curved inner housing surface 19 and co 
operating with the sealing means 21 for converting axial 
movement or pressure on the sealing means into a roll? 
ing inward motion whereby‘ maximum inward sealing 
motion is attained by the sealing ring 21 adjacent the 
Well-tool receiving port 15. Such translating means may 
include a plurality of curved metallic shoes 24 bonded to 
the outer surface 23 of the sealing ring 21. 
Each of the metallic shoes 24 has an inwardly pro 

truding ?ange 25 integrally connected with the shoe 24 
and provided with openings 25a therein. The outer curved 
surfaces on each of the shoes 24 substantially conform 
to the curved inner surface 19 of the housing 11 and are 
adapted to provide surfaces having a minimum of slid 
ing frictional contact during movement therebetween. 

It is preferred that the resilient ring 21 and shoes 24 
are molded together as a unit and assembled within the 
housing 11. In the event of wear, the entire unit of 
the ring 21 and shoes 24 can be easily replaced by an 
other similar unit. 

In the normal non-sealing position the shoes 24 are 
so constructed as to be spaced from each other and tend 
to contract and move toward each other to form a rein 
forcing wall when the seal 21 is moved into the sealing 
position as seen in FIGS. 6 and 7. 

Remotely controlled and axially movable actuating 
means are positioned in the enlarged bore 18 and con 
nected to the sealing means 21 for applying an axial move 
ment to the sealing ring and for moving the sealing means 
21 toward and away from the curved inner housing surface 
19 between closed sealing and open non-sealing positions. 
Such actuating means may include a hollow piston 27 
axially positioned within the housing 11 and having an 
inner bore 27a of substantially the same diameter as ports 
15 and 16. 
The piston 27 may include a transversely extending 

annular wall 28 having a surface 23a for contacting the 
sealing means 21 and stop surface 28b for positioning 
the piston 27 in the non-sealing position. 
An inwardly extending, stationary annular partition 

wall 29 is provided within housing 11 and is adapted to 
slidingly contact and receive the piston 27. The partition 
wall 29 separates the enlarged bore 18 from a chamber 
30 provided within the lower housing portion 13. The 
partition wall 29 includes a lower stop surface 29a and 
upper stop surface 29b adapted to engage the wall surface 
28b. 
A laterally extending stop ?ange 31 is provided on the 

end of the piston 27 and includes a stop surface 31:: 
adapted to engage lower stop surface 29a on partition 
wall 29 to limit movement of the piston 27 when actuated 
into the sealing position. 

Suitable O-rings or other ?uid sealing means 32 are 
provided on the piston 27, walls 28 and 29 and ?ange 
31 to provide ?uid-tight sliding connections between these 
elements and piston 27 . - _ ‘ 

A ?uid actuating port 33 may ‘be provided through 
the lower housing portion 13 and stationary partition 
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4 
wall 29 and opens through the upper stop surface 29b 
into the enlarged bore 18. A ?uid return port 34 may also 
be provided through the lower housing portion 13 and 
stationary partition wall 29 and opens through the lower 
stop surface 29a into the chamber 30. 
Remotely controlled compressed ?uid sources and con 

trols (now shown) are adapted to be connected to the 
?uid ports 33 and 34 for actuating the piston 27 between 
sealing and non-sealing positions. 
The piston 27 and sealing means 21 may be connected 

for simultaneous movement by various means. As shown 
best in FIGS. 2 and 4, an annular connecting ring 35 
may be molded within the resilient means 21 during 
manufacture and have an inner threaded surface 35a of 
such connecting ring 35 exposed. The upper portion of 
piston 27 may be provided with a threaded portion adapted 
to threadedly receive the threaded surface 35a of con 
necting ring 35 to positively connect resilient means 21 
to piston 27 . The connecting ring 35 is preferably mounted 
in the resilient means 21 above and in contact with the 
lower ends of each of the shoes 24. 

It is understood that other means may be used to con 
nect the piston 27 with the sealing means 21. _ 
The piston 27 when actuated upwardly into the sealing 

piston only contacts the lower portion of the resilient seal 
ing means 21 and does not directly engage the shoes 24. 
The entire mass of material of sealing means 21 is moved 
when axial pressure is applied thereto by the piston 27 and 
such axial movement of the sealing means 21 is translated 
into a rolling inward motion by the motion translating 
shoes 24 cooperating with the curved inner housing sur 
face 19. 
FIGS. 5 and 7 show a different embodiment of the 

blow-out preventer of the present invention and differs 
primarily from the device 10 shown in FIGS. l—4 and 6 in 
the connection between the upper and lower housings 12 
and 13 and the resilient sealing means 21. Like elements 
in the device 10’ in FIGS. 5 and 7 are designated with the 
same reference numeral as used in the description of 
device 10 in FIGS. 1-4 and 6. Modi?ed elements in device 
10' in FIGS. 5 and 7 are designated with similar reference 
numerals as used in FIGS. I—4 and 6, including the addi 
tion of a prime (’) designation. 
The housing 11' includes an upper housing portion 12' 

and a lower housing portion 13' threadedly connected to: 
gether rather than detachably secured together by means 
of the clamping ring 14. To replace or insert the sealing 
means 21’ within the housing 11', the upper and lower 
housing portions 12’ and 13’ are easily disconnected but 
require relative rotation between the housing portions.‘ 
The resilient sealing means 21' is substantially the 

same as the resilient means 21 but, as best seen in FIG. 7, 
comprises a plurality of sections 21’a and 21’b rather than 
a single continuous sealing ring. The shoes 24 are still 
preferably molded to each of the resilient sealing means 
sections 21'a and 21’b in the same manner as described 
above and also are used to translate the axial movement 
of the sealing means 21' into a rolling inward motion to 
obtain a miximum inward sealing action adjacent the port 
15. 

It has been found that a split resilient sealing means 21' 
comprising a plurality of sections has certain advantages 
over a continuous sealing ring. When the sealing means is 
required to be replaced and the'drill string cannot be re 
moved from the well hole, a split resilient means 21' can 
be assembled around the drill string and inserted within 
the housing 11’. The plurality of the resilient seal sections 
21’a and 21’b when actuated into the sealing position by 
the actuating piston 27 provides the same sealing action 
as the continuous resilient sealing means 21. 
The operation of the blow-out preventer devices 10 and 

10' of the present invention is simple, positive and ef 
ficient. Compressed air or ?uid is introduced into the port 
33 for contact with the surface 2% of the piston wall 29 
causing upward movement of the piston 27. Piston 27 is 



sesame 
5 

thus moved axially toward the curved inner surface 19 of 
the housing 11, and an axial pressure is thus applied to the 
resilient sealing means 21 and 21'. The entire massvof 
resilient material of means 21 and 21’ is therefore dis 
placed upwardly, causing the shoes 24 to slidably engage 
the inner curved housing surface 19. The shoes 24, due to 
their cooperation with the inner housing Wall, move up 
wardly and inwardly to translate the axial motion of the 
sealing means 21 and 21’ into an inward rolling motion 
forcing the sealing means into a sealing position. 
When it is desired to return the sealing means into the 

non-sealing position as shown in FIGS. 2 and 3, pressur 
ized ?uid is provided through ?uid port 34 into chamber 
30 and such ?uid acts against the stop ?ange surface 31a 
to force the piston 27 downwardly. The ?uid pressure in 
?uid port 33 is released, and port 33 functions as a vent to 
relieve the ?uid within the enlarged bore 18 between the 
piston wall 28 and stationary wall 29. 

It is understood that the blow-out preventer 10 and 10’ 
can therefore completely seal off a well hole with or with 
out a drill string 17 therein. The metal-on-metal translation 
between the curved shoes 24 and the inner housing surface 
19 of the axial force on the resilient means into inwardly 
directed rolling motion provides a uniform and positive 
translating action. Sealing means 21 is thus compressed 
uniformly into the sealing position as the axial pressure 
is translated into an inward rolling force. The reinforcing 
action of the curved metal translating shoes 24 provides a 
maximum sealing surface adjacent the well-tool receiving 
port 15. As the sealing means 21 wears, material within 
the resilient seal 21 is forced inwardly into the sealing 
position due to the ?exibility and resilient properties of the 
sealing means 21. In addition, the non-metallic contact 
between the piston 27 and the shoes 24 aids in continously 
urging the resilient material of the sealing means 21 in 
wardly as wear occurs. 

Moreover, as the pressure in the well hole increases, the 
increased pressure tends to further actuate the piston 27 
and provide additional pressure on the sealing means 21 to 
strengthen the seal and provide a self-pressure actuating 
means when su?icient pressure is developed within the 
well hole. 

It can therefore be seen that the resilient sealing means 
21 is actuated between sealing and non-sealing positions 
with a minimum of frictional contact with the housing sur 
faces and with a minimum of wear. This produces a seal 
ing element of longer life and therefore requires infrequent 
replacement. The rolling action of the sealing means dur 
ing movement between the sealing and non-sealing posi 
tions tends to provide a novel sealing action which tends 
to be more efficient and positive than prior seals used 
heretofore in blow-out preventers. 
The blow-out preventer of the present invention will 

seal off well holes having drill strings therein of various 
diameters ranging from zero diameter up to the diameter 
of the well‘tool receiving ports. A variety of oddly shaped 
mandrels can also be sealed off including a square Kelly 
mandrel or one that is polygonally shaped. 

Obviously many modifications and variations of the 
present invention are possible in the light of the above 
teachings. It is therefore to be understood that within the 
scope of the appended claims the invention may be prac 
ticed otherwise than as speci?cally described. 

I claim: 
1. A selectively adjustable blow-out preventer adapted 

for use in oil well rigs, comprising: 
a stationary metallic housing including detachable upper 
and lower housing sections provided with opposing 
axially aligned well-tool receiving ports, 

an enlarged cylindrical bore within said housing, 
a curved inner surface of substantially spherical zone 
form extending from one of said well-tool receiving 
ports toward said enlarged cylindrical bore, 

a resilient sealing ring within said housing having a cen 
tral bore and an outer surface portion adapted to oo 
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6 
operate with said curved inner surface of said hous 
ing for selective adjustable movement between a non 
sealing position and a closed sealing position whereby 
?uid within the well hole is prevented from being 
vented to the atmosphere, 

remotely controlled and axially movable actuating 
means positioned in said enlarged bore and connected 
to said sealing ring for applying an axial movement 
to said sealing ring and for moving said sealing ring 
toward and away from said curved inner surface of 
said housing between closed sealing and open non 
sealing positions, 

and a plurality of curved metallic translating means 
bonded to said sealing ring and having exposed sur 
faces adapted to slidably contact said curved inner 
surface of said housing for translating the axial move 
ment of said actuating means into a rolling inward 
motion of said sealing ring whereby maximum inward 
sealing motion is attained by said ring adjacent said 
well-tool receiving ports, 

whereby said sealing ring is adapted to completely close 
off a well when the drilling string has been removed 
as well as closing off a well when a drilling string re 
remains therein. 

2. A selectively adjustable blow-out preventer adapted 
for use in oil Well rigs, comprising: 

a stationary metallic housing provided with an axially 
aligned well-tool receiving port, 

an enlarged cylindrical bore within said housing, 
a curved inner surface of substantially spherical zone 
form extending from said well-tool receiving port to 
ward said enlarged cylindrical bore, 

resilient sealing means Within said housing having a cen 
tral bore and an outer surface portion adapted to co 
operate with said curved inner surface of said housing 
for selective adjustable movement between a non 
sealing position and a closed sealing position whereby 
?uid within the well hole is prevented from being 
vented to the atmosphere, 

axially movable actuating means positioned in said en 
larged bore and connected to said sealing means for 
applying an axial movement to said sealing means 
and for moving said sealing means toward and away 
from said curved inner surface of said housing be 
tween closed sealing and open non-sealing positions. 

and a plurality of curved metallic translating means 
bonded to said sealing means and having exposed sur 
faces adapted to slidably contact said curved inner 
surface of said housing for translating the axial move— 
ment of said actuating means into a rolling inward 
motionof said sealing ring whereby maximum in 
ward sealing motion is attained by said ring adjacent 
said well-tool receiving port, 

whereby said sealing means is adapted to completely 
close off a well when the drilling string has been re 
moved as well as closing off a well when a drilling 
string remains therein. 

3. A selectively adjustable blow-out preventer adapted 
for use on oil well rigs, comprising: 

a stationary housing provided with an axially aligned 
well-tool receiving port, 

an enlarged cylindrical bore within said housing, 
a curved inner surface of substantially spherical zone 
form extending from said well-tool receiving port 
toward said enlarged cylindrical bore, 

resilient sealing means within said housing having 
an inner bore and an outer surface portion adapted 
to cooperate with said curved inner surface for 
selective adjustable movement between a non-seal 
ing position and a closed sealing position whereby 
?uid within the well hole is prevented from being 
vented to the atmosphere, 

axially movable actuating means positioned in said 
enlarged bore and connected to said sealing means 



3,323,773 

for applying axial movement to said sealing means 
and for moving said sealing means toward said 
curved inner surface of said housing, 

and a plurality of curved metallic translating means 
bonded to said sealing means and having exposed 
surfaces adapted to slidably contact said curved in 
ner surface of said housing for translating the axial 
movement of said actuating means into a rolling 
inward motion of said sealing ring whereby maxi 
mum inward sealing motion is attained by said ring 
adjacent the well-tool receiving port, 

whereby said sealing ring is adapted to completely close 
off a well when the drilling string has been removed 

as well as closing o? a well when a drilling string re 
mains therein. 

4. A selectively adjustable blow-out preventer adapted 
for use on oil well rigs, comprising: 

a stationary housing provided with an axially aligned 
well-tool receiving port, 

an enlarged cylindrical bore within said housing, 
a curved inner surface of substantially spherical zone 
form extending from said well-tool receiving port 
toward said enlarged cylindrical bore, 

resilient sealing means within said housing having an 
inner bore and an outer surface portion adapted to 
cooperate with said curved inner surface of said 
housing for selective adjustable movement between a 
non-sealing position and closed sealing position 
whereby ?uid within the well hole is prevented from 
being vented to the atmosphere, 

axially movable actuating means positioned in said 
enlarged bore and connected to said sealing means 
for applying an axial movement to said sealing 
means and for moving said sealing means toward 
said curved inner surface of said housing, 

and translating means slidably cooperating with said 
curved inner surface of said housing and cooperat 
ing with said sealing means for converting axial move 
ment of said actuating means into a rolling inward 
motion of said sealing means whereby maximum in 
ward sealing motion is attained by said ring adjacent 
the well-tool receiving port. ‘ 

5. A selectively adjustable blow-out preventer adapted 
for use on oil well rigs, comprising: 

a stationary housing provided with an axially aligned 
well-tool receiving port, 

a curved inner surface of substantially spherical zone 
form extending from said well-tool receiving port, 

10 

15 

20 

25 

35 

8 
resilient sealing means within said housing having an 

inner bore and an outer surface portion adapted to 
cooperate with said curved inner surface of said 
housing for selective adjustable movement between 
a non-sealing position and closed sealing Position 
whereby ?uid within the well hole is prevented from 
being vented to the atmosphere, 

axially movable actuating means connected to said 
sealing means for applying an axial movement to 
said sealing means, 

and translating means slidably ‘cooperating with said 
curved inner surface of said housing and cooperating 
with said sealing means for converting axial move 
ment of said actuating means into a rolling inward 
motion of said sealing means whereby maximum in 
ward sealing motion is attained adjacent the well 
tool receiving port. 

6. In a selectively adjustable blow-out preventer adapted 
for use on oil well rigs, the provision of 

a stationary housing provided with an axially aligned 
well-tool receiving port, 

a curved inner surface of substantially spherical zone 
form extending from said well-tool receiving port, 

resilient sealing means within said housing and adapted 
to move axially to cooperate with said curved inner 
surface of said housing for selective adjustable move 
ment between a non-sealing position and a sealing 
position whereby ?uid within the well hole is pre 
vented from being vented to the atmosphere, 

translating means slidably cooperating with said curved 
inner surface of said housing and cooperating with 
said sealing means for converting axial movement 
of said resilient sealing means into a rolling inward 
motion of said sealing means whereby maximum in 
ward sealing motion is attained adjacent the Well 
tool receiving port. 
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