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1 .

This invention relates to a circulating well
head.

An object of the invention is to provide well
head equipment of such construction that circu-
lation of the drilling fluid or drilling mud may
be established when it is desired to “kill” the
well, that is, when it is desired to overcome the
well pressure so that there will be no danger of
a blow out while working on the well.

Another object of the invention is to provide
efficient means for maintaining a seal between
the well tubing and the well head when drilling
fluid is forced down into the well through the
tubing and returned back up outside of the tub-
ing - and out through the outlet lines or line
of the casing head. :

With the above and other objects in view the
invention has particular relation to certain novel
features of construction, operation and arrange-
ment of parts, an example of which is given in this
specification and illustrated in the accompany-
ing drawings wherein:

Figure 1 shows a side view of the head partly
in section.

Figure 2 shows a fragmentary cross sectional
view taken on the line 2—2 of Figure 4.

Figure 3 shows g horizontal sectional view taken
on the line 3-—3 of Figure 4.

Figure 4 shows a side elevation and

Figure 5 shows a vertical sectional view of a
type of packer employed, shown collapsed.

In the drawings the number | designates the
surface casing in the well to the upper end of
which the casing head 2 is attached, said casing
head having the external annular flange 3 at its
upper end and an inside downwardly converg-
ing seat 4 beneath said flange and the flow lines
5, 5 beneath said seat.

Within the casing head there is a tubular hous-
ing, or jacket 6 whose lower end has an inside
seat T and whose upper end is formed with an out-
wardly  thickened head 8. The outer surface
of the head tapers downwardly within the seat 4
and has the external countersunk packing rings
9 to form a fluid tight seal with the seat 4.

The upper end of the head 8 has a down-
wardly and outwardly inclined annular face 10
and threaded through the flange 2 are the radial
hold down bolts 11 whose inner ends are conical
and bear against the face 0. These hold down
bolts are surrounded by sealing means 12 within
the flange 3. By screwing the bolts 11 inwardly
the jacket, or housing 6§ may be forced down-
wardly to compresg the packing 9 to prevent
leakage.
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Above and positioned on the flange 3 there is
an intermediate annular disc 13 which is fastened
to the flange 3 by means of stud bolts {4 which
are threaded into the disc 13 and extend through
the bolt holes in the flange 3 and whose lower
ends are threaded to receive the clamp nuts 5.
The joint between the flange 3 and disc 13 is
sealed by a gasket 1§ which is seated in register-
ing grooves in said flange and disc.

Above and positioned on the intermediate disc
{3 there is a top flange 171 which is secured to said
intermediate flange by the stud bolts 18 which are
screwed into the intermediate disc 13 and extend
through the bolt holes in the top flange 7T and
whose upper ends are threaded to receive the
clamp nuts 19. The joint between the flange disc
{3 and fange 17 is sealed by the gasket 20-which
is seated in registering grooves in the disc 13
and flange IT. ’

On the flange i1 there is the flow controlling
equipment 21 such as the well known Christmas
tree. . s

Suspended in the well there is the well tubing
22 whose upper end is attached to the Christmas
tree flange 17. A lower section, or sections of the
tubing is perforated forming a well screen 22a
which has a slip joint connection with the adja-
cent section of the tubing, as shown in Figure 5
and is pinned thereto by a frangible pin 23.

The sections 22, 22a have the upper and lower
external abutments 24, 25 and surrounding the
tubing between said abutments is an expansible
packer 26. The sections 22, 22¢ are connected
for a limited relative longitudinal movement by
the ping 271 attached to one section which pro-
jects through elongated slots in the other sec-
tion. A simple form of packer is shown in Figure
5 although any other type of packer adapted for
the purpose may be used.

Within the housing 6 there is means for form-
ing a seal between it and the tubing 22. The
sealing means referred to is supported on the
shoulder T and comprises upper and lower metal
rings 29, 29a with packing rings 30 between them.

Fitted within the head 8 against the ring 29
there is a gland 3{ which surrounds the tubing
and whose upper end is formed into an out-
wardly thickened head 22 having a downwardly
and outwardly inclined face 33.

Threaded through the disc 13 are the radial
lock down bolts 34 whose inner ends are conical
and work against the face 33. These bolts are
surrounded by sealing means 35 located within
the disc 13. By screwing the bolts 34 inwardly
the gland 21 may be forced downwardly and the
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packing 30 compressed to form g fluid tight seal.
~ As hereinabove indicated it sometimes becomes
necessary to force liquid under pressure into a
producing well in order to overcome the natural

pressure in the producing stratum, that is. to’

“kill” the well for the purpose of carrying on
certain desirable operations in the well. When
this becomes necessary it-is desirable to establish
circulation in the well by forcing drilling fluid
down through the tubing and returning it back
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up to the ground surface around the tubing or -

vice versa. 'In order to do this the packer 2§
must be collapsed to permit return of the fluid.
It may be here stated that when the tubing is
lowered into the well and the screen. 22a lands
on bottom the pin 23 will be sheared and upon
further downward movement of the tubing the
packer 26 will be expanded to form a seal be-
tween the tubing 22 and the well casing as-shown
in Figure 4 so as to separate the producing
stratum above from :the one beneath. If the
packer 26 is not collapsed when the drilling fuid
is forced down through the:tubing, or-the casing,
this fluid will be forced back into the producing
strata which is undesirable and which may in-
jure -or completely ruin the well and therefore
the packer should be coHapsed to -allow the drill~
ing fluid forced down through the tubing to re-
turn back up outside the tubihg and out through
the flow lines § or, if forced .down through the
casing to return back up through the tubing.
However, in this operation it ‘is esséential that
a -seal be maintained between the well head and
the tubing and for that purpose the housing 6
and the sealing means therein has been provided.

In establishing this:circulation the nuts {9 are
removed -and the flange 17 and the tubing 22
attached to said flange are lifted so as to permit
the packer 26 to collapse and said flange and
tubing are maintained in this ‘elevated position
to maintain the packer in collapsed -position
while the circulation referred to is maintained.
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down bolts having a threaded connection with
the head assembly and whose inner ends are en-
gageable with said face, said bolts. being acces-
sible to an operator and having their inner ends
tapered to force the gland downwardly, to expand
the packing as the bolts are screwed inwardly.

2. In well head assembly having a casing
head provided with an -outlet and a tubing sup-
port ‘on the head with a tubing- connected to
the support and depending through the - casing
‘head; a tubular housing supported in the casing
head and in sealed relationship therewith above
the outlet and whose lower end is spaced from
the casing head opposite the outlet, an annular
seal ‘in the housing forming a fluid tight joint
with the ‘housing and the tubing, a gland hav-
ing .a telescopic, slip point connection with the
upper end of the housing and whose. lower end

© abuts against said seal, means having a threaded

80

connection with the assembly and accessible to
an pperator and operable against the upper end
of the gland, when screwed inwardly, to force
the - gland downwardly to apply a compresswe
foree to said seal.

3. In combmamon a casmg head havmg an -
external annular flange at its upper end and
having an inside seat and-an outlet beneath the
seat, an intermediate, annular -disc superimposed
upon the casing head flange, a top .flange super-

Jimposed upon the intermediate disc -and - con-

nected fo the upper -end of -a well tubing which
extends through the disc and flange beneath and
which is suspended by said top flange in a well
bore, a tubular housing whose upper end is out-
wardly thickened forming a head which rests on
said seat and whose lower end is reduced in di-
ameter and extended into and spaced from, the
casing - head, .sealing Mmeans -supported  in the

- heusing and adapted to surround said pipe and
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When the tubing is lifted separation of it from .

the screen 22¢ is prevented by the pins 27,

Should any leakage occur between the tubing
22 ‘and the packing 308 the lock down bolts. 34
may. be screwed inwardly to- force the gland 3l
downwardly 10 compress said packing and stop
the leakage.

"The drawings and descrlptlon are Jllustratlve
merely while the broad principle of the inven-
tion will be defined by the appended clanns

‘What I claim is:

. 1.-In well head assembly having :a casing head
and & fubing support on the casing head with a
tubing suspended from :said support through the
casing head; -a tubular housing supported in
the casing head and whose upper end is in sealed
relationship with the casing head, and the lower
end of the housing being spaced inwardly from
the ‘casing head, an inside flange on said lower
end annular :sealing means within the housing
on.said flange and forming a seal between the
housing and tubing, a tubular gland fitted clesely
into the. upper end of the housing against the

seal and whose upper end is formed into an -out-:

wardly thickened head having a dewnwardly and
outwardly inclined annular face,- radial leck
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to form a seal between the housing and pipe, a
gland telescoping into the upperend of the hous-
ing and whose lower end rests on .said sealing
mesns, -means -extending radlally through  said
intermediate. disc, whose outer ends are :acces-
sible -to an operator and whose inner ends are

engageable with the-gland-and -operative to force - -

the gland downwardly to compress the sealing
means, means for securing the intermediate disc
to the casing head, and sepa.rate means for re~ -
leasably securing the .top -flange to the inter-
mediate disc beneath whereby the top flange may
be released and elevated. with the plpe without
dlsturbmg said. seal.
. : AR'IZH.‘URJ PENICK.
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