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This invention relates to the casing heads
of oil and gas wells and particularly to
means for preventing a well from accidently
“coming in” while it is being drilled.

5 . The general object of the mechanism is to

provide a device of this character which does
not require to be initially put in place around
the drill stem and engaged with the casing
head but which at any time may be so put
in place and ‘which, in case the well acci-
/dently comes in, while drilling, will seal the
Space between the casing head and the drill
-stem so that the flow from the well can be
taken care of by means of the side outlets
ordinarily found in casing heads, or if gates
were applied to these outlets of the casing
head, then with these gates closed, mud pres-
sure may be applied through the drill stem
to the wall until the flow is killed.

A further object is to provide a mechanism
of this character whereby the well can be
controlled any number of times temporarily
until the drill stem can be gotten out of the
hole and the proper connections can be made
to seal the well.

A still further object is to provide means
operable to prevent any lifting of the tub-
ing by the pressure in the well. -
~ A further object is to provide a device of
this character which may be readily put in
place within the usual casing -head and au-
tomatically locked thereto around the drill
pipe and which may also be readily removed.

Other objects will appear in the course of
the following description.

My invention is illustrated in the accom-
panying drawings, wherein :—

Figure 1 is a vertical sectional view
through a casing head and drill stem show-
ing my blow-out preventer attachment ap-
plied thereto and in section; :

Figure 2 is a top plan view of the upper
end of the blow-out preventer;

Figure 38 is a top plan view of the collar;

Figure 4 is a top plan view gf the upper
wedge section; ,

Figure 5 is an under side plan view of the
upper and lower wedge sections;

Figure 6 is a section on the line 6—6 of

50 Figure 4. -
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“bolts may be released and

Referring to these drawings, A designates
the casing of the well and B the usual drill
tube, C indicating the usual casing head

" formed with the side outlets ¢ and with the

upwardly expanding slip bowl D formed as 55
part thereof. This slip bowl D at its upper
end is exteriorly screw-threaded at d. .So
far I have described a structure common in

*use,

In connection with the casing head, a col- 60
lar is commonly used which engages the
screw-threads d and extends above the up-
per end of the casing, this collar having
teeth upon its inner surface.

i As part of my invention, I use such a col- 65
lar as that referred to which is designated 10
and has screw-threaded engagement with the
threads d, this collar, however, at its upper
end being formed with two or more outward-

ly projecting bolt casings 11, the upper walls 70
of which are slotted as at 12. Disposed in
these casings and engaged by the springs 13
are the bolts or dogs 14 which have their in-
ner ends beveled downwardly. Each bolt
has an upwardly projecting screw-threaded 75
pin 15 carrying a nut 16. These nuts may be
tightened to hold the bolts 14 retracted or the
the springs 13 will
force the bolts inward. : :
- During the drilling of the well and while 80
this drilling operation is proceeding nor-
mally, this collar 11 with its bolts 14 is con-
nected to the upper end of the bowl D the
bolts being held retracted by the nuts 16.

Coacting with the collar and with its lock- 85
ing bolts is a two-part sealing member desig-
nated generally 17. This sealing member is
split at 18 so that it is in two halves. Each
half is approximately semi-annular and is
adapted to embrace the drill stem B-and each 9°
half is formed with a spring actuated latch.

.19 adapted to engage in a recess 20 in the

other half of this sealing annulus. The ex-
terior of this sealing member 17 is formed
with circumferentially extending grooves 21, 95
these grooves being ratchet grooves.

Anchored to the lower ends of the two
sections of this sealing member are the two
packing sections 22 which may be made of
rubber, lead or any other suitable material, 100
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These packing sections, however, are prefer-
ably made of lead and are so indicated and if
made of lead, the packing sections have rub-
ber inserts 23 disposed upon the inner faces
of the packing sections. The outer faces of
these packing sections are beveled down-
wardly so as to fit the inner face of the casing
head and pack the space between the inner
face of this bowl and the circumferential
face of the drill stem D. The anchors for
holding this packing material 22 to the lower
end of the split annulus 17 are designated 24

The object of this construction is that in-
asmuch as the pipe is not always and at all
points perfectly round and inasmuch as this
pipe furthermore has a semi-rough surface,
if the packing element was of steel or any
other hard or non-compressible material, the
downward movement would be stopped when
the circular outside diameter on the taper
of the packing element reached a point corre-
sponding to the inside diameter of the taper
of the bowl, but by having the packing made
of non-compressible material such as lead or
vulcanized medium-hard rubber, there would
be an inward movement toward the inner
string of pipe and the downward movement

“will continue until all the space between the

inner string of pipe and the bowl is filled.
The elastic inserts come into action against
the pipe and take care of the roughened sur-
face of the pipe, filling and making a com-
plete joint. .
Above the packing 22, the inner face of the
element 17 is chambered as at 25, this cham-

bered extending upward, then outward and

then again upward as at 26.
At the upper end of this member 17, there
are provided the opposed lock bolt casings 27

‘within each of which is disposed a sliding

lock bolt 28 urged outward by a spring 29
and each having a pin 30 extending out

" through a slot 81 formed in the top of the
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casing and each pin carrying the nut 32.
Shackle rings 33 engage the member 17 so
that this member may be lifted or otherwise
handled by the usual cables, chains or other
devices.

Disposed within the annular chamber 25
are the opposed wedges 34 and 85. The
wedge 34 has a straight upwardly extending
inner face and is formed with downwardly

inclined teeth upon its inner face to engage

the drill stem. The outer face of the wedge
34 is beveled downward and outward. The
inner face of the wedge 35 is complementary
to the outer face of the wedge 34. The two
wedges are.held in engagement with each

other by the screws 36. The upper end of

the wedge 35 is formed with the upwardly
and outwardly inclined circumferential teeth
37 with which the lock bolts 81 are adapted to
coact. The adjoined wedges are annular in
plan view. The wedge 35 is formed in two
sections and the wedge 84 is also formed in

1,809,922

two sections, these sections, however, being
disposed with their joints at right angles to
the joints of the sections of the wedges 35.
The sections are connected by pins 88 dis-
posed in bores 39, thus permitting the two
sections to approach and recede from each
other. '

In the operation of this mechanism, the

casing head and hold-down ring 10 are in-
stalled and drilling into the oil sands or run-
ning tubing is performed in the usual man-
ner. Slips for supporting the tubing during
this operation will be used in the taper bowl
D of the casing head as usual.

Should the well attempt to flow, all that is
necessary in order to form a seal is to pick

up the assembly formed of the parts 17 with

the packing 22 anchored thereto and place
it on the tube or drill stem and lower into the
collar. This causes the packing 23 to com-

‘press against the pipe and the taper on the

seal 22 to fit into the taper bowl of the casing
head. The bolts 14, of course, yield to permit
the downward movement of the assembly, but
lock over the teeth 21 and resist any upward
movement of the assembly.

If now for any reason the pressure on the
well is great enough to start to lift the tub-
ing, the wedges or slips 34 and 35, which, as
I have described are made in two halves, can
be dropped into the space of chamber 25 and
the drill stem or tubing can be dropped down
until the coupling & on the drill stem or tub-
ing rests upon the upper end of the wedges
35. This forces the slips 84 inward against
the tubing or pipe. The latch 33 taking hold
of the teeth 37 on wedge 35, prevents the
whole assembly from lifting as well as pre-
venting the pipe from lifting through the
packing. It will be seen that my construc-
tion is particularly designed to hold the pipe
against any upward movement, but only in

case the pressure in the well is sufficient to .

1ift the pipe out. My construction, however,
does not hold the pipe against downward
movement which is permitted to a certain
extent and indeed is necessary in order that
the packing 22 and 23 shall be fully com-
pressed. When the flow is stopped, then by
sliding the latch bolts out of their engaging
position, the operator would be capable of
picking up the drill stem and the first cou-
pling on the drill stem or pipe bearing
against the packing 22 would 1ift this emer-
gency control out of the casing head.

In this manner, the well can be controlled
any number of times temporarily until the
drill stem could finally be gotten out of the

hole and the proper connections could be.

made to seal the well up.
I claim:—
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1. In a well drilling apparatus, a _casing -

head having an upwardly extending bowl,’a
collar carried by the bowl, an annular pack-

ing member, the packing member being in-

130
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sertible into the casing head bowl around an

inner string of pipe, a plurality of spring
projected latches carried by said collar and
having means whereby they may be manually
retracted, the packing member having up-
wardly inclined teeth with which said latches
are adapted to engage to prevent upward
movement of the packing member, but per-
mitting free downward movement of the
packing member under the action of gravity
and means engaged by the collar against up-

__ward movement, said means prev: nting up-
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~ward movement of the string of pipe pass-

ing through the casing head and collar.

2. In a well drilling apparatus, a casing
head having a bowl, and a collar carried by
the bowl, an annular element having an .an-
nular packing member anchored at its lower
end, the outside face of the packing member
being beveled to fit the bow! and the element
and packing member being insertible with-
in the collar and bowl respectively, the an-
nular element being chambered at ‘its center
and having its exterior face formed with up-
wardly extending teeth, latches carried by
the collar and engageable with said testh to

- permit downward movement of the element
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but prevent upward movement thereof, re-
versely disposed wedges disposed within said
chamber and adapted to engage against and
hold a central pipe against upward move-
ment, and means carried by said annular ele-
ment for locking the wedges against upward
movement, but permitting downward move-
ment thereof. g

8. In well drilling apparatus, a casing head

having a bowl, and a collar carried by the
bowl, an annular element having an annular
packing member anchored at its lower end,
the outside face of the packing member be-
ing beveled to fit the bowl and the element
and packing member being insertible within
the collar and bowl respectively, the annular
element being: chambered at its center and
having its exterior face formed with down-
wardly inclined ratchet teeth, latching means
carried on the collar for engaging said ratchet
teeth and permitting downward movement
of the element but preventing upward move-
ment thereof, wedges disposed within said
chamber at the lower end thereof and hav-
ing an outwardly and downwardly inclined
outer face, outer wedging elements having
downwardly and outwardly inclined inner
faces coacting with the outer faces of the
first named wedging elements and disposed
within said chamber adapted to be forced
downward by engagement with a coupling of
a drill pipe, and means on said annular ele-
ment for latching the second named wedges
against upward- movement, but permitting
the downward movement thereof,

4. In well drilling apparatus, a casing
head having a bowl, and a collar carried by
the bowi, an annular element having an annu-

3

lar packing member anchored at its lower
end, the outside face of the packing member

being beveled to fit the bowl and the element .

and packing member being insertible within
the coilar and bowl respectively, the annular
element being chambered at its center and
having its exterior face formed with down-

70

wardly inclined ratchet teeth, latching means - -

carried on the collar for engaging said
ratchet teeth and permitting downward
movement of the element but preventing up-
ward movement thereof, wedges disposed
within said chamber at the lower end thereof
and haying an outwardly and downwardly
inclined outer face, outer wedging elements
having downwardly and outwardly inclined
inner faces coacting with the outer faces of
the first named. wedging elements and dis-
posed within said chamber adapted to be
forced downward by engagement with a cou-
pling of a drill pipe, and means on said an-
nular element for latching the second named
wedges against upward movement, but per-
mitting the downward movement thereof in-
cluding spring actuated inwardly projecting
latching bolts carried by the annular element,
the outer faces of the second named wedging

({]

80

85

90

elements having upwardly inclined teeth -

with which said latching bolts are adapted to
engage. _

5. In a well drilling apparatus, a casing
head having a bowl ‘and a collar carried by
the bowl and inwardly projected spring actu-
ated latch bolts carried by the collar, an an-
nular member carrying an annular packing
at its Jower end and adapted to be inserted
into the space between said collar and a cen-

tral pipe with the packing disposed in’said -

bowl, the outer face of the annular member
having: teeth with which the bolts engage,
the teeth being inclined upon their lower
faces and the bolt being inclined upon its

upper face to permit downward movement.

of the annular member, pipe gripping means
carried by the annular member, means for
forcing said pipe gripping means inwardly
under the weight of a central pipe, and means
for latching said pipe gripping means from

-upward movement but permitting its down-

ward movement. .

6. A structure of the character described,
comprising a packing member having a com-
pressible portion formed with a downward-
ly and inwardly inclined outer face whereby

1t may be inserted within the bowl of the -

casing head and packed around a central ele-
ment therein, a collar detachably engageable
with the casing head and having.spring actu-
ated inwardly projecting latches, the upper
faces of the latches being beveled downward
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and inward, the packing member having up-

wardly inclined teeth engageable by said
latches, and means detachably engaged with
the collar above the packing member and

130
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operating to prevent upward movement of
the central element.
7. In a well drilling apparatus, a casing
head having a bowl through which an inner
5 string of plpe may pass, an annular com-
pressible packing member insertible into the
bowl, means carried by the bowl for locking
* the packing member against upward move-
ment but permitting free downward move-
10 ment of the packing member, and means car- .
ried entirely by the packing member locking
the inner string of pipe against upward
movement in any position of the pipe.
8. In a well drilling apparatus, a casing
16 head having a bowl through which an inner
string of pipe may pass, an annular com-
pressible packing member insertible into the
bowl, means carried by the bowl for locking .
the packing member against upward move-
20 ment but permitting free downward move-
" ment thereof, and means carried by the pack-
ing member locking the inner string of pipe
against upward movement including wedges .
engaging the inner string of pipe, downward-
25 1y movable wedges engaging the first named
wedges and upon downward movement urg-
ing them into engagement with the string of
pipe and resiliently operated latches carried
by the packing member and engaging the
30 ]ast named wedges to prevent upward move-
ment thereof but permit downward move-
ment thereof. ' ‘
In testimony whereof I affix my signature.

LEE J. BLACK.
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