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BOW-OUT PREVENTER 
Frederic W. Hild, Los Angeles, Calif. 

Application August 26, 1935, Serial No. 37,959 
22 Claims. 

My invention relates to control and prevention 
of blowouts of oil and gas wells, this application 
being a continuation-in-part of my co-pending 
application Serial No. 733,854, filed July 5, 1934, 
for Expanding Seal. 
An object of the present invention is to pro 

vide a preventer which effects closure of the axial 
outlet of the well against either the angular 
faced kelly or the round drill pipe of the drill 
string. 
Another object is to provide a rotating packer 

on the kelly, locked into a ram type preventer by 
the ranS. 

Still another object is to provide a double ram 
type preventer which may be operated by fluid 
pressure or by rotative power and apply equal 
ized ram pressure on the drill string. 
A further object is to provide a ram type pre 

venter with controlled fluid pressure for expand 
ing the ram packing to effectively prevent the 
escape of well fluid. 
Another object is to automatically regulate 

the packing pressure and Sealing effect. 
Additional objects, benefits and advantages of 

the invention are shown by the following descrip 
tion and the accompanying drawings. - 

Figures 1 to 4 inclusive are reproduced from 
the aforesaid Serial No. 733,854, said figures be 
ing briefly described as follows: 

Figure 1 shows in elevation and in part Sec 
tion, the double opposed ram type preventer with 
expanding seal for packing against the escape 
of well fluid; 

Fig.2 shows a horizontal section taken 
line 2-2 of Fig. 1; 

Fig. 3 is a vertical section through a ram and 
taken on the line 3-3 of Fig. 2; 

Fig. 4 is an isometric view of the expanding 
seal packing of the ram; 

Fig. 5 shows in vertical sectional elevation the 
invention embodied in a well installation; 

Fig. 6 is a fragmentary vertical sectional view 
taken on the line 6-6 of Fig. 5, and shows the 
Kelly packer locked in the ram preventer; 

Fig. 7 is a horizontal section taken on the 
line - of Fig. 5; 

Fig. 8 is a horizontal section taken on the line 
8-8 of Fig. 5; 

Fig. 9 is a horizontal section taken on the line 
9-9 of Fig. 5, and shows. the preventer rams en 
gaging and locking the Kelly packer into the 
preventer body; 

On the 

Fig. 10 shows in horizontal section the ram. 
preventer of Fig. 5 closed against the round drill 
pipe; 

(Cl. 166-5) 
Fig. 11 shows in part diagram the arrangement 

for Operating the rams and for equalizing the 
pressure against the drill pipe or other object 
engaged by the rams; and 

Fig. 12 shows in diagram the forces of a pair 
of rams in contact. 

Referring, to Figs. 1 to 4 inclusive, the blow 
out preventer has a vertical cylindrical body f6 
With an opening f therethrough and centering 
in the vertical axis. A flange union is secured 
to the preventer body at the lower end of open 
ing fT and is threaded onto well casing f 8. The 
drill pipe 9 extends through the preventer body, 
the flange union and the casing. Two cylinders 
20 and 2 having a common axis, extend in op 
posite directions radially from the body 6. An 
opening 22 is just below these two cylinders for 
the flow of fluid laterally from the preventer. 
The cylinders 20 and 2 are bored to larger diam 
eter than opening 7; the cylinder 20 contains 
piston ram 23, while cylinder 2 contains piston 
ram 24. The two cylinders and their contained 
parts being duplicates, the description of one 
should suffice for both. 
Cylinder 2 is closed at its outer end by cylin 

der head 25. The head has two recessed pock 
ets, one of which is the inner pocket 26, and the 
other the outer pocket or stuffing box 27. The 
two pockeus are separated by a partition. A ram 
screw 28 passes through both pockets and is 
threaded into the head 29 of the ram 24 for mov 
ing the ram axially in the cylinder. The ram 
screw has a collar 30 which with a washer is 
Seated in the inner pocket 26 against the parti 
tion. A bushing 3 f is threaded into the open 
end of pocket 26 for retaining the collar 30 in 
the pocket, so that the ram screw 28 may be 
rotated but may not move axially except for the 
usual slight clearance. The neck of the screw 
extends from the collar Outward and is round 
and Smooth except for the square or hexagon 
head at the outer end. An expanding seal 32 
and a packing or wear strip 33 are inserted in 
the stuffing box 27 and bear against the neck 
of the screw 28. A cover plate 34 secured to the 
cylinder head retains the seal and wear strip in 
the stuffing box. The ram 23 in cylinder 20 is 
operated by a screw 35 which is similarly sealed 
and packed. Any suitable means such as pin 
and slot for engaging the ram and the cylinder 
may be utilized to prevent rotation of the 
a.S. w 

The inner faces 36 and 37 of the rams 24 and 
23 respectively meet in the vertical axis of the 
preventer body. Each ram face has a half bore 
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2 
centering in the same axis, the half bore 38 of 
ran 24 registering with 37 of ram 23 for closing 
against the drill pipe 9 when the two ram inner 
faces are together. A channel 40 for conveying 
fluid extends from opening 7 in the body 6 to 
the cylinder space 4 between the ram head and 
the cylinder head. 
The ram has a hollow space 42 between ram 

head and ram face. Seated in the ram head 
is a valve 43. A stationary valve rod 44 having 
an end Secured to the cylinder head passes 
through the valve, the valve rod having a head 
45 in the ram interior 42. The head is so placed 
that it will intercept and open valve 43 with the 
last bit of movement of the ram as it reaches 
closing position in the preventer body. 
The ram is slotted longitudinally along its 

sides by slots 46 and 4 and across its face dia 
metrically by slot 48 and around the half bore 
38 circumferentially by slot 49, the four slots be 
ing continuous and horizontal. The ram at its 
head is slotted circumferentially by the slot 50 
into which merge slots 46 and 47, all of the slots 
forming a continuous groove. 
A hollow expanding seal 5 having the same 

conformation as the groove is inserted into the 
groove and is secured to the ram at three points. 
One is by the bolt 52 at the axial center of the 
ram in the slot 49, the other two are at diamet 
rically opposite points in the circumferential slot 
50. At the last two points the Seal has inlet 
tubes 53 and 54 which pass through tapered holes 
in the ram, the large end of the taper opening 
into the ran space. Each tube is firmly held 
fluid tight in the ram by any suitable means as 
for example by a tapered thimble and a threaded 
bushing locked by a pin. The expanding seal 
5 may be divided at a suitable place on the cir 
cular part and the divided ends closed, in order 
to facilitate placing the expanding seal on the 
an. 
For operating the blowout preventer 5 the 

channel, 40 equalizes the well pressure on both 
ends of the ram, otherwise during a blowout the 
pressure then developed might seriously inter 
fere with closing the rams. s 
When the rams 23 and 24 meet and close 

against the drill pipe 9, the valves 43 will open 
and the well fluid then may enter, the hollow 
space 42 in the ram. The fluid then enters the 
hollow seals, the fluid pressure expanding them 
in all directions, forcing them firmly against each 
other and against the drill pipe or the ram faces 
and against the cylinder walls of the preventer 
body, thereby effecting fluid shut off from the 
preventer. It should be remembered that drill 
pipe is not machined, is seldom truly round and 
also varies in diameter within appreciable limits. 
But the resilient ram Seals expanded by their 
contained fluid under pressure will manifestly 
conform to and pack fluid tight against these ir 
regularities of contour and dimensions. 

Since the metal faces of the rams cannot meet 
in fluid tight contact because their surfaces will 
not be sufficiently true and exact, the Well fluid 
in the preventer below the expanding seals will 
act on the lower half of the ram faces, that is, 
on less than half of the end area of each ran, 
to push the rams apart. Opposed and overcom 
ing this force is more than twice that force due 
to the well fluid pressure on the full area at the 
other ends of the rams to force them together. 

Before the seals are expanded there are two 
sets of forces at the rams. They are shown dia 
grammatically by Fig. 12 in which the arrows 

2,118,539 
indicate the directions and relative magnitudes 
of the forces. One set of forces foo is parallel 
to the ram axis being due to the axial force Of 
of the ram stems; the other set of forces 2 is 
at right angles to the ram axis being due to the 
friction of the unexpanded seals against the cyl 
inder walls and must necessarily be quite small 
to permit ready axial movement of the ram. The 
axial force of of the ram stem is resolved into 
the smaller forces 60 distributed over the ram 
faces and against the drill pipe. As these forces 
on the drill pipe approach tangency to the pipe, 
they diminish to zero. But upon expanding the 
ram seals, not only are new forces added as in 
the tangent Zones at the drill pipe but the forces 
are all equal in magnitude and normal to the sur 
faces contacted by the seal packing. Moreover, 
as will be described these forces may be increased 
or diminished by the expanding means. Hence 
fluid tight packing at all of the packed surfaces 
and complete shut off against escape of the well 
fluid are assured. 

Referring to Figures 5 to 11, the ram preventer 
55 is secured to the casing 8 and contains the 
Kelly packer 56 which slidably engages the kelly 
57, the last named extending through the Kelly 
packer, the preventer, and into the casing. 
The preventer 55 is generally similar to the 

preventer 5 previously described, having the 
body 58 with vertical opening 59 therethrough 
and the two horizontal ram cylinders 60 and 6, 
containing the similar shaped rams 62 and 63 re 
spectively. 
The preventer cylinders 60 and 6 are closed 

at their outer ends by cylinder heads 64 and 65 
respectively. Both cylinders and their contents 
are alike in arrangement and details so that de 
scription of one group will suffice for both. 
To the ram 62 is secured the ram stem 66 which 

extends through the cylinder head. Splined 
onto the stem 66 is a nut 67 the splines termi 
nating in stem collars 68 and 69. The nut is 
threaded on its outer circumference, the threads 
engaging a rotatable sleeve 70 which is supported 
in ball bearings if and 72 in the bearing housing 
3. This housing is secured to the outer face of 
the cylinder head 64 from which the bearing 
housing projects outwardly. 
The cylinder head has a hub 74 extending in 

wardly into the cylinder for containing a packing 
T5 which bears against the ram stem 66. The 
rotatable sleeve 70 projects out beyond the end 
of bearing housing 73 so as to receive a sprocket 
76. The arrangement is such that rotation of 
the Sprocket also rotates the sleeve 70 whereupon 
the nut 6 which is held against rotation by the 
Splined ram stem must move axially in the sleeve 
and upon encountering stem collar 68 or stem 
collar 69, the nut will urge the stem and the ram 
forward or back depending upon the direction of 
the Sprocket rotation. 
A similar sprocket 77 on the similar sleeve, 

nut and stem arrangement will correspondingly 
move the ram 63 in cylinder 6 f. The two sprock 
ets 6 and T are chain connected to sprockets 
78 and 79 which are on the ends of differential 
shafts 80 and 8 respectively. A differential gear 
82 is interposed between the other ends of the 
two differential shafts. The differential gear has 
a drive gear meshing with a pinion on the end of 
drive shaft 83 and a hand wheel 84 is on the 
other end of the drive shaft. It is obvious that 
rotative power applied to the drive shaft will 
cause the rams 62 and 63 to move forward or 
back and will apply equal pressure against any 

O 

5 

20 

2 5 

30 

40 

45 

50 

70 

is 



5 

O 

15 

20 

2,118,529 
object in their respective paths. Each ram may 
be moved by fluid pressure independently of the 
rotative means. This is made possible by Spac 
ing the collars on each stem a distance apart 
about equal to the full ram stroke. Thus by 
moving the nut 67 until it meets the inner stem 
collar 68 and then admitting fiuid into the cylin 
der, the ram will be forced forward. For Such 
fluid operation, pipes 85 and 86 lead from cylin 
ders 60 and 6 respectively to a 3-way valve 87. 
This valve has a port venting to the atmosphere 
and also a port connected by a pipe 88 to a source 
of fluid pressure 89 such as a pump. A pipe 90 
leads from pipe 88 to the well casing or the cas 
ing head below the preventer rams. A check 
valve 9 is inserted in pipe 90 and a second check 
valve 92 is inserted in pipe 88 near the pressure Supply. 
Thus by way of the three-way valve 87, fluid 

under pressure from source 89 may flow through 
the check valve 92 into the two cylinders 60 and 
6 and move the rams forward. The fluid from 
pressure source 89 is stopped by check valve 9 
against fiowing into the well casing. But when 
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the well pressure exceeds the pressure from source 
89, then this greater pressure fluid from the well 
will flow into the cylinders and urge the rams 
forward, the check valve 92 preventing the Well 
fluid from flowing into the pressure source 89. 
Obviously, operation of the rams by fluid pres 
sure also provides equalized force against the drill 
pipe or other object engaged by the rams. 
The rams of the preventer are grooved the same 

as described for the rams of Fig. 1 in order to re 
ceive packing. Thus a hollow expanding seal 93 
is inserted in the bottom of the groove and a 
packing 94 is inserted on top of expanding seal 93. 
The seal is secured to the ram at three points 
by hollow bolts, all of which communicate with 
the interior of the seal. One bolt 95 is at the 
axial center of the ram and the other two are at 
opposite points of the circular part of the seal. 
The last two hollow bolts facilitate the forcing 
out of air when filling the seal with liquid; after 
which these two outlets are closed fluid tight by 
Suitable plugs. 
A hole 96 through the ram stem 66 registers 

with the center hollow bolt 95. A hose 97 con 
nects the outer end of the ram stem. With a pres 
sure pump 98. A three-way valve 99 is inserted 
in the hose, one port of the valve venting to the 
atmosphere. By means of pump 98, a Suitable 
liquid may be forced through the hose and ram 
stem into the hollow interior of the seal 93, there 
by expanding the seal and forcing the packing 
94 outwardly against the cylinder Walls, the drill 
pipe and the face of the opposite ram. 
The three-way valve permits regulating the 

fluid pressure in the seal and thereby its expan 
sion. For example, the seal 93 may be lightly ex 
panded to permit only moderate frictional pres 
sure of the packing against the cylinder Walls, so 
that the ram may be readily moved in either di 
rection. When moved forward and meeting the 
drill pipe and the opposite ram, then slight addi 
tional ram movement will compress the packings 
and the seals at the faces of the rams, thereby in 
creasing the liquid pressure within the Seals and 
causing them to expand and force the packings 
into effective sealing contact throughout their 

Thus the expanding Sealing ac 
tion may be accomplished automatically by the 
rotative power means at the drive shaft 83, or 
by the fluid pressure means from source 89 or 
by the well pressure. 

3 
In the hub 74 of the cylinder head the stem 

packing iO2 is on top of expanding seal 75 for 
preventing the escape of fluid from the cylinder 
past the ram stem 66. The expanding seal 75 
has suitable inlet 03 from which a duct 04 leads 
to the outer face of the cylinder head. A pipe 
f05 connects to the hose 97 SO that the expanding 
seal 75 is subject to the same inflation and regu 
lation as the ram seal 93. That is, the unit 
pressure at the packings 94 and O2 will always be 
alike. 
The interior of upper neck O6 of preventer 

body 58 has the segmented breech lock slots 
OT and the correspondingly segmented shoulder 
108 for receiving and passing the mating breech 
lock lugs 09 of Kelly packer 56. 
The Kelly packer has the shell 0 on which are 

formed the breech lugs O9. Within the shell is 
a rotatable sleeve , the lower interior portion 
of which fits slidably on the angular faced kelly 
57. The upper part of the sleeve is offset out 
wardly to form the inner shoulder 3 for receiv 
ing a compression ring f4 which also slidably 
fits the kelly. Seated on this ring is the con 
formable packer 5 which packs, against the 
kelly and the upper interior of rotatable sleeve 

f. On top of the packer is upper compression 
ring 6 which likewise slidably fits the kelly. 
A bronze sleeved journal is threaded onto 

the upper end of rotatable sleeve against 
the upper compression ring 6 and thereby com 
presses the packer 5 to the desired initial pack 
ing pressure. Projecting radially outward as 
part of the bronze journal is the thrust collar 8. 
The shell has at its upper end the outward 
radial collar 9 to which is securely bolted the 
cap 20. An annular space between the cap and 
the sleeve collar receives the thrust collar 8 
of the bronze journal 7, the vertical sleeve of 
which is journaled in the cap 20. Below the 
shell collar ft 9 is the stationary packer 12 f for 
packing against the shell to and the upper inte 
rior bore 22 of the preventer body 58. The sta 
tionary packer 2 is seated on split seat ring 23, 
the latter resting on a shoulder 24 of the shell 

O. 
The lower end of shell fo has two inner 

grooves, one of which contains the split sleeve 
guide bearing f25 and the other groove contain 
ing the packing 26 and exparding seal f27. Into 
the guide bearing is journaled the rotatable sleeve 

against the lower portion of which is forced 
the packing 26 urged by seal 27. 
The Seal is Secured to the shell by a hollow 

bolt which leads from the hollow interior of the 
seal to an opening 28 having a check valve 29 
and closure plug in the side of the shell. 
During drilling, the well fluid pressures which 

are quite variable, may range from atmosphere 
to substantial and often to very high values. As 
shown and described in my co-pending applica 
tion Serial No. 756,002, filed December 4, 1934, 
for Power measuring devices: to effect seal, the 
radial pressure of the packing on the rotating 
sleeve may be less than the well pressures sought 
to be contained. A packing pressure that is ade 
quate for low or moderate pressures would be 
quite insufficient for the high pressures. Con 
versely, the appropriate packing pressure for 
containing high fluid pressures would cause ex 
cessive friction and wear during the lower pres 
sures. Therefore, the packing pressure should 
always be less than and in fixed ratio to the con 
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4 
of the force or pressure converter and the ex 
panding Seal. 
The expanding seal 2 has a radially pro 

jecting cylindrical diaphragm 30, the interior of 
which communicates directly with the interior 
of the seal. The diaphragm 30 fits into the 
bore f3 of boss 32 on the side of the shell ff), 
the boss forming the body of the pressure con 
verter 33. Within the bore 3 is the larger 
diameter part of a two diameter piston 34, the 
face of this larger diameter part bearing against 
the diaphragm 130. The smaller diameter part 
of piston 34 extends into a hole containing the 
thimble diaphragm 35, of flexible material such 
as rubber, the closed end of which bears against 
the smaller piston. The thimble diaphragm 35 is 
flanged to form a gasket between the outer end 
of boss 32 and a threaded bushing 36 screwed 
onto the boss against the flanged gasket of the 
thimble diaphragm. 
The bushing being hollow permits the well 

fluid to enter the thimble diaphragm, whereupon 
the pressure therein will force the piston f34 
against diaphragm f30, thereby increasing the 
pressure in the expanding seal 127 and corre 
spondingly increasing the packing pressure 
against the rotating sleeve . Since the unit 
pressures at the ends of the two diameter piston 
34 are inversely as the square of their diameters, 
the packing pressure will be less in fixed ratio 
than the well pressure. 
The cap 20 at its upper end is bored to re 

ceive the expanding seal f37 and packing 38 
which bear against the upper exterior of bronze 
journal 7. A hood 39 threaded onto the cap 
retains the packing and seal in the cap. The seal 
is provided with a suitable inlet and check valve 
With closure plug. The purpose of this packing is 
to exclude mud and other foreign material from 
the journal and thrust bearings of bronze jour 
nal T and from the sleeve guide bearing 25. 
The pressure at packing 38 therefore maybenor 
mally moderate; however, in emergency this 
preSSure may be increased to help to contain the 
Well fluids. 
The Kelly packer 56 is assembled on the kelly 

5, and as it may pass through the ordinary ro 
tary machine, the packer is lifted into and out of 
the main preventer 55 when adding or withdraw 
ing drill pipe. Upon lowering into the preventer 
body, the breech lugs 09 of the packer must pass 
through the clearance spaces of the segmented 
shoulder 08 and the breech lock slots OT in the 
upper neck O6 of preventer body 58, until the 
seat ring 23 of the Kelly packer rests on seg 
mented shoulder 08. Then by any suitable means 
the Kelly packer shell 0 is rotated a quarter 
turn, bringing the lugs 09 of the packer into slid 
ing contact with the sloping or thread-like upper 
shoulders of Wrench lock slots 0. The sloping 
faces of lugs and slots in Contact are Such that 
the quarter turn forces the shell 10 downward 
so that the shell collar 9 forces the stationary 
packer 2 downward onto the seat ring 23 to 
fluid tight contact with the shell O of the Kelly 
packer and the bore 22 of the preventer body 58. 
The preventer rams 62 and 63 are then moved 
against the flattened sides of the shell ?o so that 
the Kelly packer is firmly secured into the pre 
venter 55. It is plain that only the parts of 
th. Kelly packer 56 which are in sliding contact 
with the kelly 57 may rotate with the kelly, none 
of the other parts may rotate. 
When the well fluids rise and exert pressure 

on the Kelly packer, the seat ring 23 may be 

2,113,529 
lifted upward and further compress the stationary 
packer f2, thereby increasing packing effect to 
retain the well fluids. Likewise the compression 
ring 4 may be urged upward and thereby in 
crease the packing action of packer 5 in the 
Kelly packer 56. 
Although I have described several specific emi 

bodiments of my invention, it will be obvious to 
those skilled in the art, that various modifica 
tions may be made in the details of construction, 
the general arrangement, the association of the 
several cooperating parts and the application of 
my invention without departing from the spirit 
thereof or the principles herein set forth. 
I claim: 
1. In a sealing device around the exterior of 

a pipe passing through a casing head, a closure 
member adapted to be moved transversely of the 
pipe axis, a hollow. expansible sealing member 
adapted to engage the exterior surface of the pipe, 
and carried by the closure member, means for 
moving said closure member to place the sealing 
member into engagement with the Said surface, 
and means for passing fluid under pressure into 
said sealing member for causing said sealing mem 
ber to apply a sealing force against the pipe. 

2. In a casing head adapted to receive a pipe, 
a member movable in the casing head and adapt 
ed to engage the exterior surface of the pipe, 
means for moving said member into position for 
engaging the said surface, a hollow expansible 
seal on said member, and means for passing fluid 
under pressure into said seal for applying a seal 
ing force on the pipe. 

3. In a casing head of the valvular ran type, 
a hollow expansible member on an end face of 
the ram and extending around at least a part of 
the periphery of the ram, and means for passing 
fluid under pressure into said member for causing 
said member to apply a sealing force at the ram 
against Surfaces contacted by the ram, for pre 
venting the escape of well fluid past the ram. 

1. In a casing head of the valvular ram type, 
a ram movable in the casing head, a hollow con 
formable sealing member on an end face of the 
ram and extending around at least a part of the 
periphery of the ram, means for filling said 
member with fluid, and means for moving the 
ram against an opposing surface at the end face 
of the ram thereby to increase the fluid pressure 
in said conformable sealing member for applying 
a sealing force on the surfaces contacted by the 
al. 
5. In a sealing device around a pipe passing 

through a blow-out preventer of the piston ram 
type, a hollow expansible member arranged to 
be supported on the ram, said member having a 
portion extending around at least a part of the 
ram periphery, as well as an arcuate portion cor 
responding to the curved surface of the pipe, said 
portions being united to form a single hollow 
space, and means for passing fluid under pressure 
into said member. 

6. In a sealing device around a pipe passing 
through a blow-out preventer of the piston ram 
type, a hollow expansible member arranged to 
be supported on the ram, said member having a 
portion extending around at least a part of the 
ramperiphery, as well as an arcuate portion cor 
responding to the curved surface of the pipe, said 
portions being united to form a single hollow 
space, packing between said member and the sur 
face to be sealed, and means for passing fluid 
under pressure into said member. 

7. In a sealing device around a pipe passing 
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through a blow-out preventer of the piston ram 
type, a hollow expansible member arranged to 
be supported on the ram, said member having a 
portion extending around at least a part of the 
ram periphery, as well as a portion adapted to 
engage the pipe, and a pair of diametrically op 
posite straight portions adjacent the periphery 
of the ram and connecting said other portions to 
form a single hollow space, and means for passing 
fluid under pressure into said member. 

8. The combination as set forth in claim 1, in 
which said means whereby fluid pressure can be 
used to expand the seal, includes a valve member 
opened in response to the arrival of the closure 
member near closing position. 

9. The combination as set forth in claim 1, in 
which said means whereby fluid pressure can be 
used to expand the seal, includes means respond 
ing automatically to closing movement of the 
closuremember to admit well fluid under pressure 
into the sealing member. , 

10. A ram type blow-out preventer, comprising 
a hollow expanding sealing member carried by 
the ram and adapted to cooperate with an ele 
ment passing the ram, and means for pumping 
fluid under pressure into the sealing member. 

11. In a ram type blow-out preventer, a hollow 
expanding sealing member carried by... the ram 
and adapted to cooperate with an element passing 
the ram, rotative means for moving the ram 
axially, and means for employing fluid pressure 
to expand the member in response to movement 
of the ram. 

12. In a ram type blow-out preventer, a ram, 
a stem therefor for transmitting an axial force 
to the ram, an expansible hollow sealing member 
carried by the ram face, and means for supplying 
fluid pressure to the member and through the 
stem. w 

13. In a ram type blow-out preventer, a stem 
for the ram, an expansible hollow sealing member 
carried by the ram face, means for supplying 

... fluid pressure to the member through the stem, 

55 

85 

O 

and means acting on the ram to urge it to closed 
position, said last named means operative to in 
crease the fluid pressure in the sealing member. 

14. In a ram type blow-out preventer, a pair of 
rams adapted to cooperate with surfaces passing 
between the rams, a common means for moving 
both rams together or apart, and means ensur 
ing that the forces exerted by each of the rams 
against the surfaces are equalized, comprising a 
differential gear transmission between the com 
mon means and the rams. 

15. In a ram type blow-out preventer, a pair of 
rams adapted to cooperate with Surfaces passing 
between the rams, means for optionally moving 
the rams either by rotative power or by fluid 
pressure, and means cooperating with the rams 
when rotative power is utilized to equalize the 
forces exerted by each of the rams against the 
Surfaces. 

16. In a blow-out preventer adapted to cooper 
ate with the Kelly bar, a shell having a breech 
lock connection with the preventerhydy, a pack 
er structure supported by the shell and adapted to 
pack against the Kelly bar passing through the 
shell, and means comprising a pair of rams in 
the preventer body for engaging and locking said 
shell in the preventer body. 

17. In a ram type blow-out preventer, adapted 
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to cooperate with a Kelly bar, a shell having a 
breech lock connection with the preventer body, 
a rotatable packer structure Supported by the 
shell, and rams having an axis transverse to that 
of the kelly, as well as surfaces adapted to engage 
the shell when the rams are forced toward the 
axis of the preventer, for locking said shell against 

18. In a blow-out preventer, a hollow body 
through which a drill string is adapted to pass, 
a shell supported in the body, a rotatable sleeve 
rotatably guided in the shell, a packer carried-on 
an internal shoulder of the sleeve, a journal mem 
ber joined to the sleeve and compressing the 
packer, said journal member having a flange con 
fined against axial movement of the shell, but 
rotatable therein. 

19. In a ram type blow-out preventer, a body, a 
pair of rams movable transversely to the body and 
having inner end surfaces adapted to seal against 
a drill string, a hollow expansible sealing member 
Carried by the inner surfaces of each ram and 
adapted to conform to the exterior of the drill 
string, the sealing members on the rams having 
Surfaces adapted to be placed in contact with 
each other, and means whereby a sealing pressure 
is obtained in the sealing members, the pressure 
being so directed against the drill string as to 
provide substantially uniform sealing pressure 
Over all of the Contacted area. 

20. In a sealing device around a pipe passing 
through a casing head, a movable closuremember, 
a hollow expansible sealing member adapted to 
engage the pipe and carried by said closure mem 
ber, means for moving said closure member lin 
early in a direction transverse to the pipe axis to 
place the sealing member into engagement with 
the pipe, and means for passing fluid under pres 
Sure into said sealing member for causing the 
sealing member to apply a sealing force against 
the pipe. 

21, Means for sealing around the periphery of 
a substantially cylindrical object, including a plu 
rality of arcuate, expansible members adapted to 
cooperate with each other to embrace substan 
tially the entire periphery of the object, the 
abutting ends of said members being adapted to 
form a tight joint between adjacent pairs of mem 
bers upon creation of pressure in the members, 
movable means for pressing the members against 
the object, and means for filling the members with 
fluid, whereby pressure is created in the members, 
which is of uniform value, normal to the pe 
riphery at all points, and effective to urge the ends 
of adjacent pairs of said members together. 

22. Means for sealing around the periphery of 
a substantially cylindrical object, including a pair 
of cooperating airculate expansible members, each 
having a surface embracing a portion of said pe 
riphery approximately 180° in extent, and having 
a wing at each end of Said surface, whereby when 

: said members are pressed against the object sub 
stantially the entire periphery of the object is em 
braced, movable means for pressing each of said 
members against the object, and means for filling 
said members with fluid, whereby pressure is 
created in each of the members which is of uni 
form value, normal to the periphery at all points, 
and effective to urge cooperating pairs of wings 
together. 

FREDERIC. W. H.D. 


