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This invention relates to new and useful im-
provements in well head assemblies and relates
particularly to improvements in well heads.

In well head assemblies, it is the usual practice
to mount a casing head upon an outer or surface
casing and to support an inner string of well
casing by suitable means within the well head.
A tubing head is ordinarily mounted, as by bolt-
ing, on the casing head and supports the string
of well tubing which extends axially within the
casing strings. The inner casing which is sus-
pended within the casing has ifs upper end pro-
jecting or extending upwardly within the lower
portion of the bore of the tubing head and it is,
of course, desirable to provide a seal between said
projecting or extending upper end of the casing
and the bore of the tubing head. To assure a
proper seal around the casing by a pressure seal-
ing means, the tubing head must be in relatively
close proximity to the exterior of said casing.

A casing head of a particular size, may be uti-
lized to support casing strings of different di-
ameters and since the upper end of the inner
casing string supported by said casing head ex-
tends into the bore of the tubing, the bore of the
tubing head must vary for each size of inner
casing string. However, the usual tubing head
bore is of a fixed diameter and therefore, said
tubing head is adaptable for use with only a par-
ticular size casing which means that a change in
the size of the casing being supported by the
casing head requires replacement of the com-
plete tubing head.

It is, therefore, one object of this invention to
provide an improved tubing head having an in-
sert bushing in the lower end of its hore where-
by said tubing head is adaptable for use with dif-
ferent size inner casing strings without the neces-
sity of entirely replacing the tubing head with
another tubing head having another size bore.

An important object of the invention is to pro-
vide an improved tubing head having the lower
end of its bore enlarged and adapted to receive
an annular bushing or sleeve, which bushing or
sleeve may have the desired diameter bore for
receiving a particular size inner well pipe or cas-
ing; replacement of the bushing by a bushing of
different size converting the tubing head so that
it may be employed for sealing around an inner
pipe or casing of another diameter. v

A further object of the invention is to provide
an improved tubing head having an adapter
bushing or sleeve removably mounted in its lower
end, with said sleeve having means formed in the
wall of its bore for mounting a suitable packing
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or sealing means for sealing off around the inner
well pipe or casing which extends into the bore-
of said bushing or sleeve.

A still further object of the invention is to pro-
vide an 1mproved tubing head, of the character
described, wherein the upper portion of the
adapter bushing or sleeve overhangs the upper
end of the inner well pipe casing and forms a
tool guide for guiding tools into the bore of the
pipe or casing, and at the same time functions to
protect the upper end of said casing against dam--
age due to tools being run therethrough strlkmg
said upper edge. )

The construction designed to carry out the in-
vention will be hereinafter described together
with other features of the invention.

The invention will be more readily understood
from a reading of the following specification and
hy reference to the accompanying drawings,
wherein an example of the invention is shown,:
and wherein:

Figure 1 is a view partly in section and partlv
in elevation of an improved tubing head con-
strueted in accordance with the invention and
mounted upon a casing head,

Figure 2 is a horizontal cross- sectlonal view
taken on the line 2—2 of Figure 1, :

Figure 3 is an enlarged sectional detail of an
adapter bushing mounted in place and surround-
ing an inner casing string, and

Figure 4 is a similar view showing an adapter
bushing of different size mounted in position
within the tubing head.

In the drawings, the numeral 10 designates a
casing head which may be of any desired con-
struction and which is adapted to be mounted
on the upper end of an outer or surface casing
It. Aninnerwell pipe or casing string 12 is sup-
ported or suspended by means (not shown) with-
in the casing head and has its upper end pro-
Jecting upwardly beyond the upper end of the
casing head.  An external annular flange {3 is
formed on the upper end of the casing head and
is adapted to be secured by bolts 14 and nuts {5
to the base flange {8 of a tubing head 1. The
tubing head is adapted to support or suspend the
well tubing {8 which extends a*{lally thl ough the
inner casing string.

In carrying out the present invention, the
tubing head is formed with the usual axial bore
18 and the lower end of this bore is enlarged as
indicated at 28. ~ The enlargement of the bore is
effected gradually by providing inclined annular
surfaces 21 and 22, the surface 22 actually form-

- ing the upper portion of the enlarged section 20
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of the bore. Internal screw-threads 23 are
formed in the wall of the enlarged portion 20 of
the bore at the lower end thereof.

As has been noted, the upper end of the inner
casing string 12 extends upwardly beyond the
upper end of the casing head {0 and therefore
projects or extends into the lower enlarged por-
tion 20 of the-bore {9:of the tubing head. “The
casing head is adapted to support inner well pipe
or casing strings of varying diameters and in
order to provide an efficient seal between this
upper projecting end of the inner casing and
the tubing head, it is desirable that the lower
portion of the bore of the tubing-be variable to
conform to the diameter of the inmner -casing.
For this purpose, an annular bushing or sleeve
24 is arranged to be removably:mounted within
the enlarged portion 20 of the bore of the tubing
head. This bushing is clearly shown in- Figure
3 and has an axial bore 25 which is slightly
larger than the diameter of: the particular inner
casing. string 12 which is supported by the casing
head (0. The outer surfaceof -the bushing or
sleeve- 24 -generally- conforms: to the- enlarged
lower portion 20.of the bore:of the tubing head
and external threads-26- are. formed on said
bushing for connection with the internal threads
23 within the -bore.. Above: the-threads the ex-
terior - surface. of the-bushing is inclined or
bevelled as indicated at 2T with this inclination
being complementary to the inclination-of the in-
clined -annular surface 22 within the bore of the
tubing head. Within the surface 21, the bushing
is-formed with. an- annular groove 28 adapted to
receive a sealing ring- 29, such as the usual well-
known O-ring, whereby. an effective seal between
the--external. surface..of -the bushing and the
bore 20 of the tubing head is provided. The en-
gaging inclined surfaces 22 and 27 also provide
a metal-to-metal seal between the parts. Above
the inclined surface 217, the exterior-of the bush-
ing is inclined at 30 and spaced from the inclined
area 2( of the tubing head bore. At its extreme
upper end, an inwardly directed annular flange
31 or ring, which is preferably integral with the
bushing, is provided and this flange or ring over-
hangs the upper edge of the inner casing string
f2.

For sealing off between the bore 25 of the
bushing and the exterior of the inner casing 12,
the wall of the bore of the bushing is formed
with annular grooves or recesses 32, each of
which is adapted to receive a -sealing ring 33
such as an ordinary O-ring. To compensate for
slight variations in the external diameter of the
casing 12, which variations may be within al-
lowable manufacturing tolerances, the lower end
of each groove or recess 32 is provided with an
annular bevelled surface 34 which coacts with a
split supporting ring 35. The split ring 35 func-
tions as the bottom of the recess or groove and
because its outer peripheral surface is bevelled,
the supporting ring-coacts with the bevelled or
inelined surface 34 of the groove to assure that
the ring will always engage the exterior of the
casing (2. In this manner, each sealing ring
33 when placed under pressure, is prevented from
being extruded or forced outwardly from the
groove into the space between the casing 12 and
the wall of the bore 25. Of course, it is possible
that other types of sealing members, such as the
well-known lip type pressure seal, may be em-
ployed.

When the size of the inner casing 12 has been
determined, the proper size bushing having its

10

15 -

20

25

30

40

45

50

65

60

65

70

75

bore 25 of a diameter slightly larger than the
inner casing is inserted within the enlarged lower
portion 28 of the tubing head IT and is secured
therein by means of the coacting screw threads
23 and 26. The bushing is threaded inwardly
to seat the inclined surface 271 of the bushing
against the inclined surface 23 within the bore
of the -tubing head, and: the engagement of
these surfaces limits the inward movement of
bushing with respect to the tubing head bore. If
desired, the lower end of the bushing may be tack
welded, as indicated at 36, to the tubing head
at various radial points to assure that the
threaded: connection- will remain engaged.
-~The -tubing-head is then mounted upon the
casing head and bolted thereto and the inner
casing string (2 will project into the bore 25 of
the hushing as has been explained. The seal-
ing- rings 33 will function to efficiently seal the
space between the exterior of the casing and the
bore of -the: bushing,.‘'while" the-sealing ring .29
in:‘the: external -groove 28 of the bushing will
seal the area between the bushing and the bore
20 of the tubing head 1. Thus, it will be seen
that. the bushing provides an effective means of
forming a-seal between the casing 12 and the
tubing head at the lower portion of said head.
The-inwardly projecting annular flange or ring
3t on:the upper end of the bushing overhangs
the casing and serves to protect the upper edge
thereof. - - T e :

‘When the tubing head is to be employed with
3 casing string 'of a different diameter, it is only
necessary to replace the bushing 24 and in Fig-
ure. 4, a replacement bushing 24a having a dif-
ferent size bore diameter 25a is illustrated. The
bushing 24a actually has'an enlarged wall thick-
ness as compared to the bushing 24, whereby the
bore 25a is of a lesser diameter than the bore
25 of the bushing 24. Thus, a smaller diameter
casing (2¢ may be supported by the casing head
10 and may project upwardly into the bore 25a
of the substitute bushing 24a. The sealing rings
33 are employed to seal around the casing 24a
while the sealing ring 29 seals the joint between
the bushing and tubing head bore. Since the
bushing 24a has a smaller bore diameter than
the bushing 24, it extends inwardly within the
tubing head a greater radial distance so that
actually, the bushing projects inwardly beyond
the wall of the bore 18 of the tubing head.
Therefore, it is desirable that the overhanging
flange 3la at the uper end of the hushing 24a
have its inner surface inclined or bevelled, as
shown at 3{b, whereby tools which may be
lowered through the bore 9, will be guided in-
wardly into the bore of the inner casing (2a.
The annular flange 3la, of course, overhangs the
upper edge of the casing (2a to form a protector
therefor.

It will be evident that any desired number of
adapter bushings, each having a bore of different
diameter, may be provided for mounting within
the tubing head bore. The number of bushings
which are provided for each tubing head are in
accordance with the number of different size

inner casings which may be supported by the

casing head 10 to which the tubing head I7
may be attached. Regardless of the variation
in bore diameters of the bushing, said bushing
always functions to permit an effective seal to
be made with the exterior of the casing which
projects into said bore.” Also, in all instances,
the upper end of the bushing overhangs the edge
of the casing to protect said casing and also to
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form a tool guide for guiding tools which may
be lowered through the tubing head downwardly
into the inner casing string.

The foregoing description of the invention is
explanatory thereof and various changes in the
size, shape and materials, as well as in the de-
tails of the illustrated construction may be made,
within the scope of the appended claims, without
departing from the spirit of the invention.

Having described the invention, I claim:

1. A well head assembly including, a casing
head, a tubing head having an axial bore
mounted on said casing head, a well pipe sup-
ported by the casing head and having its upper
portion extending upwardly into the lower por-
tion of the bore of the tubing head, an adapter
sleeve element mounted within the lower portion
of the bore of the tubing head and surrounding
the well pipe, the upper end of said element over-
hanging the upper end of said pipe to protect
the same and form a tool guide, and a sealing
means between said well pipe and the adapter
element, wherein the adapter element is remov-
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ably mounted within the bore of the tubing head
by screw threads, and also wherein an additional
sealing means is provided between the adapter
element and tubing head.

2. A well head including, an annular body hav-
ing an axial bore extending therethrough, said
bore having its lower end enlarged and provided
with screw threads, an adapter bushing having
external screw threads for engaging the threads
within the lower end of the bore, and an an-
nular sealing means between the exterior of the
bushing and the bore of the well head.

. MARVIN R. JONES.
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