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ANNULAR BLOWOUT PREVENTER 

BACKGROUND OF THE INVENTION 

The field of this invention is blowout preventers for 
oil wells and the like. 
Annular blowout preventers made by the Hydril 

Company, an example of which is shown on page 2,742 
of the “Composite Catalog” for 1970-71, have been in 
extensive commercial use for a number of years. Such 
blowout preventers provide a fully-open bore there 
through so that drill bits, reamers, casing hangers and 
other large diameter tools can freely pass therethrough, 
but when actuated to the closed position, such prevent 
ers are forced inwardly to reduce its bore and autom ati 
cally adjust its size and shape in sealing contact with 
whatever object happens to then be in the bore of the 
preventer, thereby closing off the annular space around 
such object to prevent a blowout of the well pressure 
from below. If no tool is in the well, the bore of the pre 
venter can be fully closed to prevent a blowout. 
Such prior blowout preventers have been actuated by 

a vertically moving piston means which has a wedge for 
creating inward radial movement of the resilient ring of 
the preventer upon vertical movement of the piston 
means. By reason of such prior construction, the height 
of the preventer is relatively great as compared to the 
height of the resilient packing ring itself, which some 
times limits its use, or makes installation difficult when 
vertical space is limited. 

SUMMARY OF THE INVENTION 

The present invention relates to an annular blowout 
preventer of the “Hydril” type, but which is relatively 
inexpensive to manufacture due to the relatively few 
parts and the minimum amount of machining required. 
Also, the present preventer is relatively short in height 
as compared to such prior “Hydril” preventers, while 
at the same time it can accomplish the same blowout 
preventer functions as the prior “Hydril” type prevent 
ers. The preventer of this invention has a resilient pack 
ing or sealing ring which is con?ned above and below 
by segmental metal or other rigid retainer elements to 
prevent upward or downward extrusion of the rubber 
or other material forming the packing or sealing ring 
when the ring is urged radially inwardly to a sealing po 
sition. The outer portion of the seal ring is also con 
?ned by an in?atable bag, preferably having substan 
tially vertical rigid retainer members therewith, which 
prevents outward extrusion of the sealing ring when it 
is urged inwardly by pressure in the in?atable bag. The 
upper wedge members are interlocked with each other 
with suitable lug means and the lower wedge members 
are likewise interlocked with each other to prevent a 
twisting or turning thereof. Also, the lugs prevent an 
unequal advance of the adjacent wedge members dur 
ing inward and outward radial movement of such mem 
bers. Further, the wedge members are engaged by the 
substantially vertical rigid retainer members in the bag 
spanning the vertical distance between such upper and 
lower wedge members to further assure the outward 
con?nement of the sealing ring when it is being urged 
inwardly. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an elevation, partly in section, illustrating 
the preferred form of the annular blowout preventer of 
this invention with the bore thereof in the fully open 
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position, and with a tubing string extending through the 
bore; 
FIG. 2 is an isometric view, partly in section, illustrat 

ing a portion of the blowout preventer of this invention; 
FIG. 3 is a horizontal cross-sectional view taken on 

line 3—3 of FIG. 1 and it illustrates further details of 
the blowout preventer of this invention; and 
FIG. 4 is a view similar to FIG. 3, but showing the 

blowout preventer in the sealing or packing position in 
contact with the external surface of the tubing string 
extending through the bore of the preventer. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

In the drawings, the letter B designates generally the 
blowout preventer of this invention which includes a 
housing H made of steel or other suitable material and 
which is adapted to receive a resilient packing or seal 
ing ring R which, as will be explained more in detail, is 
expandable inwardly from an open position (FIGS. 1 
and 3) to a sealing or closed position (FIG. 4) by means 
of pressure in an in?atable bag A. As will be explained 
more in detail hereinafter, because of the particular 
construction of the blowout preventer B of this inven 
tion, the bore of the preventer is adapted to be fully 
open so that well tools or a pipe such as the tubing 
string T are adapted to normally pass therethrough 
without any contact by the preventer, but in the event 
of blowout conditions, the ring R may be moved in 
wardly so that its inner bore is reduced in diameter to 
seal the annular space around the tubing string T or 
such other object as may be in the bore of the preventer 
B to thereby control the well and prevent a blowout 
thereof. I 

The blowout preventer B is adapted to be connected 
in a well casing or pipe in the usual manner and for this 
purpose, the lower part of the housing H has an annular 
?ange 10 with a plurality of bolt holes 10a 
therethrough for connecting to a corresponding ?ange 
on a section of well casing or pipe therebelow. The 
housing H is preferably provided with a removable an 
nular housing section 12 which is threaded or is other 
wise connected to the rest of the housing by relatively 
coarse threads 1211. Such removable housing section 12 
preferably has a plurality of threaded holes 12b into 
which suitable studs may be threaded from a ?ange or 
other connector on a portion of the well casing there‘ 
above. As will be more evident hereinafter, the inner 
and outer diameters of the removable housing section 
12 correspond substantially with the inner and outer 
diameters of the resilient packing or sealing ring R to 
facilitate the assembly and disassembly of the resilient 
ring R and other parts therewith. The housing H has a 
recess 15, a portion of which is preferably formed by 
the housing section 12 for receiving the resilient ring R 
and the in?atable bag A, as well as other parts as will 
be further explained. As can be seen in FIG. 1, the 
inner bore 16 of the housing H is preferably substan 
tially coincident with the inner bore 17 of the resilient 
ring R, and also the inner bore 12c of the removable 
housing section 12. Also, such bores 16, 17 and 120 are 
preferably at least as large as the inner bore of the well 
casing to which the housing H is attached. Thus, a fully 
open bore is provided through the blowout preventer 
B so that drill bits, reamers, and other large diameter 
tools may pass freely therethrough when the preventer 
is in the open position shown in FIGS. 1 and 3. 
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The resilient ring R is formed of rubber or other suit 
able resilient material, and in the preferred embodi 
ment of the invention, a plurality of upper wedges 20 
and lower wedges 22 are secured to such resilient ring 
R. In fact, each of the upper wedges 20 is preferably 
connected to one of the lower wedges 22 immediately 
therebelow by a connector section 23, all of which are 
formed of steel or other similar material. Thus, the 
upper wedge members 20 and the lower wedge mem 
bers 22 are preferably the same in number and in ar 
rangement and they move together with the rubber or 
other resilient material of the ring R during the con 
traction and expansion of the ring R, as will be more ev 
ident hereinafter. 
The upper wedge members 20 are illustrated in the 

preferred form in FIGS. 3 and 4, wherein it can be seen 
that such wedge members or wedges 20 are circumfer 
entially disposed in a circular arrangement with spaces 
24 therebetween. As will be more evident hereinafter, 
such spaces 24 between the upper wedges 20 are re 
duced in width as the wedges 20 move radially inwardly 
during the contraction of the resilient ring R due to the 
pressure within the inflatable bag A. Thus, as seen in 
FIG. 4, the spaces 24 have been reduced in width since 
the resilient member R has moved into sealing engage 
ment with the external surface of the tubing string T. 
Such wedges 20 may thus move inwardly radially until 
the spaces 24 are completely closed, or the inward ra 
dial movement thereof is limited or stopped by some 
other means such as stop pins 25 (FIGS. 1 and 2) or the 
pipe or tool which is contacted by the resilient member 
R. Each of the pins 25 is adapted to move within a slot 
12d which may be annular or which may be made in a 
plurality of separate slots, one for each of the stop pins 
25. In any event, when the stop pins 25 engage the 
inner wall l2e of the slot 12d, the inward radial move 
ment of the members 20 is stopped to thereby prevent 
extreme eccentric positions of the ring R and to control 
the inward radial movement or contraction of the resil 
ient ring R, which may be desirable for larger radius 
blowout preventers. 
The lower wedges 22 are preferably arranged in the 

identical manner to the wedges 20 since they are inter 
connected by the connecting sections 23. Likewise, the 
lower wedges 22 may have stop pins 27 therewith 
which move in one or more slots 15a until they contact 
the inner wall 151; to stop or limit the inward movement 
of the lower wedges 22 for the same purpose as the 
limit on the upper wedges 20. 
The upper wedges 20 are interconnected to prevent 

twisting or turning thereof and also to minimize the ex 
trusion of the rubber or other resilient material of the 
sealing ring 17 by means of a lug 20a which is con 
nected to or is integral with each of the wedge members 
20 and which extends into a recess or channel 20b on 
the adjacent wedge 20. As best seen in FIG. 2, the re 
cess 20b and the interconnecting lug 20a are formed 
below the actual wedge shaped portion of the wedge 
member 20, but in any event, the adjacent wedges 20 
are interconnected by means of the inter?tting of the 
lugs 20a in the recesses or grooves 20b of the adjacent 
wedges 20. 
A similar interconnecting means is provided for the 

wedges 22 and it includes an interconnecting lug 22a 
on one side of each of the wedge members 22 which ?ts 
into a recess or groove 22b on the other side of such 
wedge members 22. Preferably, the lugs 220 are on the 
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4 
opposite sides of the wedge members 22 from the lugs 
20a as shown in FIG. 2 so that regardless of which one 
of two adjacent wedges moves inwardly, the other is 
likewise moved. It is to be noted that the inner surfaces 
of the wedges 20 and 22 are substantially coincidental 
with the inner bore 17 of the resilient ring R so that 
such steel or other metal of the wedge members 20 andv 
22 serve as retainer or con?ning members for the resil 
ient ring R to prevent its substantial extrusion upwardly 
or downwardly, respectively, when forced inwardly to 
the sealing or packing position in contact with the tub 
ing string T or other object within the bore of the pre» 
venter B. ' 

The inflatable bag A is preferably made of rubber or 
other resilient material and it is annular in construction 
with an inner chamber 30 which is closed except for an 
inlet opening 30a formed at an insert 31 which is inte 
gral with the bag A. An in?ating tube 32 (FIG. 1) ex- . 
tends through an opening in the housing H and is dis 
posed within the insert 31,_with the outer end of the 
tube 32 having a connector 33 or other suitable means 
for connection to a source of air, other gas, or other 
fluid under pressure (not shown). Such air or other 
?uid is applied under pressure within the chamber 30 
for in?ating same to exert an inward compressive force 
on the resilient ring R when it is desired to move same 
to a closed or packing position such as shown in FIG. 
4. To limit the ‘extrusion of the inner wall of the bag A 
so as to facilitate the urging of the ring R inwardly when 
the pressure is developed within the chamber 30 of the 
bag A without extruding the rubber or other material 
of the bag A into spaces between the'wedge members 
20, 22 and the lugs 20a, 22a, a plurality of substantially 
vertical ribs or strips 40 are molded or are otherwise 
embedded in the rubber of the bag A for spanning the 
vertical distance from the upper wedges to the lower 
wedges 22. Such ribs or strips 40 are preferably formed 
of steel or other similar material which is rigid enough 
to serve as a means to prevent the outward extrusion of 
the rubber or other material of the resilient ring R when 
it is subjected to the pressure in the bag A. A typical 
disposition of the ribs or strips 40 for accomplishing the 
purposes of the invention as heretofore described is il 
lustrated in FIGS. 3 and 4 in particular. 
As best seen in FIG. 1, the height of the blowout pre 

venter B of this invention is relatively short as com 
pared to the height of the normal “I-Iydril" type of 
blowout preventer. The height of the in?atable bag A 
is approximately equal to the height of the resilient ring 
R, including the wedges 20 and 22 therewith. 

In the operation or use of the blowout preventer B of 
this invention, the parts are initially assembled with the 
housing section 12 removed so that the bag A is posi 
tioned in the recess 15 as shown in FIG. 1. The connec 
tion to the gas or inlet tube 32 is accomplished in any 
known or convenient manner so as to connect the 

source of air, gas or other ?uid pressure to the chamber 
30 on the inside of the bag A. The resilient ring R with 
the wedges 22 and 20 as an assembly are then inserted 
inwardly of the bag A and the pins 27 are positioned in 
the slot or slots 16a. Thereafter, the removable housing 
section 12 is threadedly connected to the rest of the 
housing H to position the pins 25 in the annular slot 12. 
With the threaded type of connection illustrated in 
FIG. 1, the slot 12d would have to be annular to permit 
the relative rotation of the housing section 12 with re 
spect to the rest of the housing I-I. However, if the con 
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nection between the removable housing section 12 and 
the rest of the housing H is modified, it will be appreci 
ated that the shape of the slot 12d may be modi?ed so 
long as the pins 25 are movable therein until they hit 
the stop surface 12e as previously explained. 
Normally, the blowout preventer B is in the position 

illustrated in FIGS. 1-3, but when it is desired to actu 
ate the blowout preventer B to close the annular space 
around the tubing string T or other object which ex 
tends longitudinally in the bore of the blowout pre 
venter B, the fluid pressure within the chamber 30 of 
the bag A is increased to thereby cause an inward 
movement or contraction of the inner bore 17 of the 
resilient ring R until it contacts the external surface of 
the tubing string T or other object. The wedge mem 
bers 20 and 22 move with the resilient ring R inwardly 
from the position shown in FIG. 3 to the position shown 
in Flg. 4, thereby retaining the rubber ring R above and 
below while the ribs or strips 40 on the inner wall of the 
bag A con?ne the external surface of the ring R. Thus, 
in the ?nal sealing position of FIG. 4, the ring R is sub 
stantially con?ned on all sides so as to prevent its extru 
sion to any extent and to assure a ?rm seal with the ex 
ternal surface of the tubing T or other object within the 
bore of the blowout preventer B. In some instances, the 
blowout preventer B may be actually closed so that the 
opening through the bore 17 closes in the event there 
is no tubing string T or other object within the bore of 
the blowout preventer B. 
One of the signi?cant features of this invention re 

sides in the fact that the seal ring R which is the princi 
pal part subjected to wear during usage may be readily 
removed, together with the con?ning wedges and parts 
therewith, from the blowout preventer for replacement 
or other purposes. Thus, the present invention provides 
as a subcombination a replaceable wear assembly 
which includes the seal ring R and the con?ning mem 
bers to allow closure, and prevent extrusion of the rub 
ber or other material of the ring R, over a range of sizes 
of pipe or other objects engaged thereby, or in the open 
bore when no object is present therein. 
The foregoing disclosure and description of the in~ 

vention are illustrative and explanatory thereof, and 
various changes in the size, shape, and materials as well 
as in the details of the illustrated construction may be 
made without departing from the spirit of the inven 
tion. 

I claim: 
1. An annular blowout preventer, comprising: 
a housing having a longitudinal bore therethrough 
and an annular lateral recess communicating with 
said bore; 
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6 
a resilient packing ring disposed in said recess and 
having an inner bore which is at least as large as 
said longitudinal bore of said housing; 

a plurality of upper retainer wedges secured to the 
upper part of said packing ring and engageable 
with the upper inner wall of said recess; 

a plurality of lower retainer wedges secured to the 
lower part of said resilient ring and engageable with 
the lower inner wall of said recess; 

_ a resilient in?atable bag disposed in said recess out 
wardly of said resilient ring and adapted to be in 
?ated for exerting an inward force on said ring to 
reduce the diameter of the inner bore thereof for 
sealing engagement with itself or with an object ex 
tending longitudinally in said bore; 

said upper retainer wedges being spaced circumfer 
entially from each other when said ring is in the 
fully open bore position and being adapted to move 
inwardly with said ring as it is urged inwardly by the 
pressure in said in?atable bag to gradually reduce 
the spaces between the upper; 

said lower retainer wedges being spaced circumfer 
entially from each other-when said ring is in the 
fully open bore position and being adapted to move 
inwardly with said ring as it is urged inwardly by the 
pressure in said inflatable bag to gradually reduce 
the spaces between the lower wedges; 

upper wedge interlocking means interlocking the ad 
jacent upper wedges together as they move radially 
inwardly and outwardly for preventing twisting and 
turning of the upper wedges relative to each other 
and for providing substantially uniform radial con~ 
traction; 

lower wedge interlocking means interlocking the ad 
jacent lower wedges together as they move radially 
inwardly and outwardly for preventing twisting and 
turning of the lower wedges relative to each other; 
and 

retainer means circumferentially disposed and em 
bedded near the inner annular surface of said in 
?atable bag for limiting inward extrusion of the ma 
terial of said bag into any spaces between said 
wedges and said wedge interlocking means. 

2. The structure set forth in claim 1, wherein: 
said retainer means is substantially vertical, rigid, and 

circumferentially disposed. , 
3. The structure set forth in claim 2, wherein: 
said retainer means includes a plurality of members, 
each of which is rigid and substantially vertically 
disposed. 

* * * * * 


