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-3 Claims.

This invention rela,tes generally to casmg and
tubing heads used in oil wells.

It is an object of this invention to provide a
novel casing and tubing head means particu-
larly suitable for use in producing wells. where
high fluid pressures are present, either from
natural causes. or as a result of artificial causes,
such as in the production methods utilizing
high pressure fluids injected into the wells.

It is a particular object of the invention fo
provide a casing and tubing head structure em-

bodying means for effecting a seal between the.

head structure and the outer surface of an inner
string of casing at- two spaced: points located one
in each of two adjoining head members:in which
the sealing means is so. related to the other parts
of the structure that it is readily accessible. In
this connection it is an object to provide a casing

and tubing head structure embodying means: for-

suspending an inner casing from a point in'the

lowermost of the two heads at a pomt below
the seal means therein.

More particularly, it is an object to provide a

- casing head structure embodying adjoining con-

nected head members and having a sealing or

packing means in the lower part of the upper~

most of the two head members and a sealing

(CL 166—14). -
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or paeking means in the upper part of the lower- -

most head member, together with means in the

lowermost head member below the sealing means

therein for suspending the inner casing against
which the seals pack off.

It is also an object to provide a constructicn
of the type indicated wherein it is ‘possible to
test the effectiveness of each seal means for the
casing and additionally the effectiveneéss of the
joint between the two head members.

It is o further object of the invention to pro-
vide a casing head structure of the type indi-

cated which may readily be assembled askout the

upper end of a casing or tubing..

It is also an object of the invention to pro-
vide, in a head of the type indicated, means for
adjusting the sealing means within the head
from a point outside the head.

These and other objects will be apparent from
the drawings and the following description there-
of. Referring to the drawings, which are merely
for illustrative purposes:

Pig. 1 is an elevational view partly in section
of a casing and tubing head structure embodying
the invention;

Fig. 2 is a fragmentary elevational view, partly

in section, of a tubing head structure embodying 55

a different form of the invention; and
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Fig. 3 is an elevational view, partly in section,
of g tubing head structure embodying another
form of the invention.

More particularly describing the mv.ent;lon,
reference numeral 10 generally indicates the
upper end of the outer string of a well casing.
Inwardly of this is an inner casing 1 and inside
the inner easing the tubing 2.

Supported on the upper end of the casing (&
is & landing base {4 above which is a casing
head 5. The parts are secured together by
means of welds {6.

The casing head 15 is tubular, being provided
with a central opening I8, and is formed to
provide an. inwardly extending shoulder I8
whiéh forms a support for a slip bowl 20.. Suit-
able recesses 22 are provided in the wall of the
casing head to establish communication between
the lower end of the casing head and the threaded
openings 23 to which may be connected Iateral
flow lines.

The slip bowl 20 supports the usual slips 25
which have serrated inner faces for engaging
and supporting the casing #1.

Mounted in. the upper part of the bore of the
casing head 15 is an annular packing or sealing
means generally indicated by numeral 27 which,
in the form shown, comprises a metal ring 28
adapted to rest on the upper end of the slip
bowl. This ring is provided with a pair of
tapered shoulders 29 and a central upstanding
flange 30. Above the ring 28 there is positioned
a packing compressing ring 32 provided with two
depending flanges 33 defining a central recess
34 of a size to receive the upstanding flange 38
onr the ring 28. Suitable packing of any well
known type is positioned between the two rings
and is indicated by the numerals 35, the pack-
ing being divided into an inner and an outer
ring, one being adjacent the inner surface of
the bore {8 of the bowl and the other being ad-
jaeent the outer surface of the casing (1. A
plurality of screws 36 are provided for initially
compressing the packing.

Means are provided for holding the compres=-
siory ring 32 in place and for urging the ring
toward the- ring 28. This means comprises a
plurality of lock serews 38, preferably three in
number, which are located 120° apart. The
screws each have an enlarged threaded portion
39 which is threadedly reeeived in a hore 40
extending radially of the casing head. The
inner ends of these screws are provided with a
beveled head 42 adapted to bear against the

.tapered - upper surface 43 of the compression
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ring 382, Outwardly of the threaded bore 40 is
a counterbore 44 which receives a packing gland
comprising the packing 45 and a threadedly
mounted bushing 48.

Mounted on the casing head {§ is a tubing
head 50 and on this an adapter 52. The casing
head, tubing head and adapter are provided with
appropriate end flanges as shown through which,
it will be understood, bolts (not shown) extend
for fastening the elements together in the cus-
tomary manner. Between each pair of flanges is
an annular deformable packing ring element 53.

The casing {1 extends through the casing head
19 and up into the tubing head 53 for a limited
distance. Means are provided for packing off
or sealing between the inner wall of the tubing
head 50 and the upper end of the casing {1, such
sealing means including an annular packing 55
and a packing compression ring 56. Extending
radially of the lower flange 57 of the tubing head
are a plurality of lock screws 38a which are simi-
lar to the screws 38 described in connection with
the casing head. The lock screws in the tubing
head bear against a tapered surface 58 at the
lower outer portion of the packing compression
ring 58 so that the screws can be utilized to
compress the packing 55 and hold the packing
means in sealing engagement with the casing
and head. .

This construction provides a double seal for
the casing i1, the upper seal located in the lower
portion of the tubing head serving to prevent
escape of fluid pressure from interiorly of the
casing 11 fo the annular space surrounding the
casing and the lower seal 30 serving to prevent
escape of fluid pressure upwardly from the annu-
lar space between the outer casing I8 and the
inner casing (1. 'The seals thus prevent high
pressure fluid reaching the flanged joint between
the two head members, with the result that this
joint is not subjected to high pressures which
would leak past seal 83.

In order to provide for testing the effectiveness
of the two seals against the casing and the seal
53 between the heads, the tubing head 50 is
provided with a radially extending passageway
69 to the outside of the head. This passageway
may be screw threaded at 61 to accommodate a
pipe 62 and suitable test equipment which has
not been shown.

The tubing head 59 is provided with a tapered
seat 65 which accommodates and supports a tub-
ing hanger 66 threadedly secured at the upper
end of tubing 12. Mounted in the hanger is a
short extension of the tubing indicated by 12’
which projects into the adapter 52. The tubing
hanger 66 has peripheral grooves which carry
external packing rings 67 which are compressed
against the face §5 of the tubing head and serve
to effect a seal between the head and the tubing
above the vents €8. The tubing hanger is held
down by lock screws 38b which are in all re-
spects except size similar to the lock screws 38
heretofore described.

Mounted in adapter 52 is a packing or seal
means T80 which comprises the annular packing
71 and a packing compression ring 72. The ring
is made to compress the packing by the lock
screws 38c.

With this consfruction the high pressures
which may exist in the interior of the tubing 2
and in the annular space between the tubing and
the casing (i are prevented from reaching the
interior of the tubing head and adapter in the
region of the flanged joint between the mem-
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bers, with the result that the packing 52a is not
subjected to these high pressures, nor are the
bolts extending through the flanges placed under
an unnecessary strain.

The annular space at the ftop of the tubing
head, indicated by numeral 75, may also be tapped
by means of a passageway 76 extending through
the lower flange of the adapter, as shown, or a
similar passage may be provided in the upper
flange of the tubing head.

It will be apparent that the above described
construction provides a casing and tubing head
structure in which the elements may be readily
assembled about the upper end of the pipe and in
which the high pressures of the inner casing
and tubing are prevented from reaching the
flange joints between the individual head ele-
ments. At the same time the packing or sealing
means may be adjusted from a point outside of
the head and, if necessary, the packing means
sealing the inner casing is readily aceessible with-
out disturbing the casing. In addition, the seals
as well as the flanged joint may be tested.

In Fig. 2 there is shown a modified form of
the invention wherein the tubing head member,
which is similar to the tubing head shown in
Fig. 1 indicated by numeral 58a¢, supports an
adapter head 88 having a depending inner
threaded flange 81 in which is mounted a packing
retaining ring 82 which supports packing 83.
Above the packing is a packing compression ring
84 which is urged against the packing by a lock
screw 38d.

In Fig. 3 there is shown another form of pack-
ing means for sealing off the upper end of the
tubing or short section of tubing 12’ which com-
prises a plate-like member 85 which is bolted
(not shown) to the tubing head 88¢ and between
it and any suitable coupling 85. This plate ele-
ment 85 has a depending annular flange or ring
81 provided with a seat 88 for accommodating
packing 89. The packing is compressed by a
packing compression ring 99 which is urged
against the packing by a screw lock 38e.

In the forms of the invention shown in Figs.
2 and 3, the tubing head 50a is provided with a
passage 92 providing communication between the
exterior of the head and the annular space be-
tween the seals interiorly of the head for test
purposes. A plug 83 is shown closing the passage.
The constructions shown in Figs. 2 and 3 provides
two constructions for sealing off the tubing above
the lower seal at the tubing hanger in which
the overall height of the head structure is re-
duced relative to the construction shown in Fig. 1.
The plate 85 of Fig. 3 may be used in place of a
special adapter head. )

Although the invention has been particularly
shown and described, it is contemplated that var-
ious changes and modifications can be made
without departing from the scope thereof as set
forth in the following claims.

T claim:

1. In a casing and tubing head structure, a
fubular casing head, a tubular tubing head
mounted on said casing head, a tubular adapter
mounted on said tubing head, seal means be-
tween said heads and adapter, a casing extend-
ing upwardly through said casing head and ter-
minating in the lower portion of said fubing head,
a tubing extending upwardly inside said casing
and into said adapter, suspension means in said
casing head for said casing, sealing means in
said casing head above said suspension means
between the inner wall of said casing head and
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the casing, sealing means in the tubing head be-
tween the inner wall of said head and said cas-
ing, suspension means in said tubing head akove
said casing for said tubing, sealing means in said
tubing head between the inner wall thereof and
said tubing, and sealing means in said adapter
between the inner wall thereof and said tubing.

2. In a casing and tubing head structure, a
tubular casing head, a tubular tubing head
mounted on said casing head, a tubular adagter
mounted on said tubing head, seal means be-
tween said heads and adapter, a casing extend-
ing upwardly through said casing head and ter-
minating in the lower portion of said tubing
head, a tubing extending upwardly inside said
casing and into said tubing head, suspension
means in said casing head for said casing, seal-
ing means in said casing head above said sus-
pension means between the inner wall of said
casing head and the casing, sealing means in
the tubing head between the inner wall of said
head and said casing, a tubing hanger at the
upper end of said tubing within said tubing head
and in sealing engagement therewith, a tubing
nipple threaded into the upper part of said hanger
and extending upwardly into said adapter, seal-
ing means in said tubing head between the inner
wall thereof and said tubing, and sealing means
in said adapter between the inner wall thereof
and said tubing nipple.

3. In a tubing head structure, a tubular tub-
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ing head member, a tubular fitting member
mounted on said tubing head member, a tubing
extending upwardly into said tubing head mem-
ber, tubing suspension means in said tubing head
member suspending said tubing and providing a
seal hetween the same and said tubing head
member, a tubing nipple detachably mounted in
said suspension means and extending into said
tubular fitting member, seal means in said fitting
member between the inner wall thereof and said
tubing nipple, and means in said fitting member
extending to the exterior thereof adjustably to
position said seal means in operative or inopera-
tive position.
JOHN W. THATCH.
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