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This invention relates to seal assemblies and
particularly to seal assemblies which may be em-
ployed in combination with the casing heads, cas-
ing and other equipment employed at the tops of
wells. The general object of this invention is to
provide an improved seal assembly of the type
referred to in which a means .of improved effi-
clency will be provided for forming seals between
& casing head or the like and a pipe passing
therethrough, together with a means for testing
such sea],

Another object of this Invention is to provide a
seal assembly of the type referred to in which
Spaced seals may be formeq by the application of
fluid pressure from a single source and in which
said seals may be testeq by the injection of test~
ing fluid under bressure between them,

Another object of thisg Invention is to provide
such a structure in which it will be possible to
determine visually the distribution of pressure
applied to various portions of the circumference
of the device in forming such seals,

Another object of this invention is to provide

structure of the type referred to with means
for applying at Spaced points the sea] forming
bressure for forming the spaced seals between the
well casing or the like and the casing head.

Other objects and advantages of this invention
will become apparent from the following descrip-
tion taken in connection with the accompanying
drawings wherein are set forth by way of illus-
tration and example and not by way of limitation
two embodiments of the invention.

In the drawings:

Fig. 11is a fragmentary view showing in ver-
tical cross section g seal assembly constructed in
accordance with this invention located in the up-
per portion of g casing head or the like;

Fig. 2 is a view similar to Fig. 1 but Mustrating
a modified form of the invention;

Fig. 3 is an enlarged view showing a portion of
the structure illustrated in Fig. 1 and illustrating
in vertical eross section the means for indicating
the pressure being applied to form a seal;

Fig. 4 is a view on an enlarged scale showing
the pressure applying and pressure indicating
means employed in the form of the invention
shown in Fig. 2: and

Fig.51s g fragmentary plan view of a portion
of the structure shown in Pig. 1, llustrating the
disposition of the pressure applying and pressure
indicating means forming a part thereof,

With more particular reference to the drawing,
the numeral | designates the upper portion of
the usual casing head having a
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flange 2 or other 55

means of connecting it to 3 tubing head or other
equipment at its
portion of this casing head is
tapered surface forming a bowl 3 for the recep-
tion of slips 4 which are shown gripping a, casing
5 extending ubwardly through the casing head
and terminating g 6 a short distance above the
casing head.

Above the slip bowl 3 the casing head is pro-
vided on its inner surface with g cylindrical zone
1 terminating at its lower end in an upwardly
facing shoulder 8 adapted to Teceive an annular
body or ring 9, this body 9 broviding the major
bortion of g closure for the annular space be-
tween the casing head i andg the casing 5. Suyit-
able sealing ring grooves {0 and {{ may be pro-
vided on the upper surfaces of the flange 2 or the
annular body 9 or both,

At one point of
brovided

burpose of which will be bresently set forth,

The annular body 8 is Mustrated as being pro-
vided on its inner surface with two Spaced grooves
{8 and 19 respectively and on its outer surface
with two correspondingly positioned spaced
grooves 20 and 21, respectively. The grooves 18
and {9 have located in them a pair of flexible
sealing rings 22 and 28, respectively, and the
outer grooves 20 and 21 have disposed within
them likewise flexibie sealing rings 24 and 25 re-
spectively. In each case, however, these sealing
rings are of such radial extent that they will pe
spaced slightly from the bottoms of their respec-
tive grooves. -

At circumferentially Spaced positions  the
grooves 18, {9, 20 and 21 are gl interconnected
by suitable Dassages in the annular member §
as indicated at 26, thereby providing intercom-
munication between gaij of the grooves, Also,
at circumferentially Spaced points the annular
body 9 is brovided with tapped openings ex-
tending from the upper surface of this annular
body downwardly and intg the intercommuni-
cating bassageways between the grooves. These
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tapped openings alternate between those such as
indicated at 21 which extend only to the level
of the uppermost of the grooves, and those such
as 28 which extend on downwardly into com-
munication with the passages in the annular
body 9 at a 1evel substantially that of the lower-
most of the grooves. 1n each of the tapped open-
ings 21 there is provided a screw type ram or plug
29 by which it is possible upon removal of the
plug to fill the opening with & stiff plastic ma-
teria] flowable under pressure and then to force
such material into the grooves 18, 18, 20 and
2{ by re-inserting the plug 29 and screwing it
down into the tapped opening 21. In this man-
ner all of the grooves and the passages com-
municating between them may be filled with a
flowable material under any desired pressure
and this material will serve to urge the flexible
sealing rings 22, 23, 24 and 25, respectively, into
sealing engagement with the casing 5 and with
the inner surface of the casing head {. Thus,
there will be provided two vertically spaced seals
petween the annular body and casing and like-
wise two vertically spaced seals between the an-
nular body and the casing head.

In order to prevent the possibility of applying
too little or too great a pressure upon the flowable
material supplied through the tapped openings
21, each of the tapped openings 28 is provided
with a pressure indicator in the form of a
housing or body 30 having the interior construc-
tion shown in Fig. 3. It will be seen that the
lower end of the housing or body 30 is provided
with a partition 31 having a central opening
therein which receives the lower end of a plunger
32, the lower end of the plunger 32 being thus
exposed to the pressure within the passage thab
communicates between the respective grooves.
In this instance it will be seen that the housing
30 extends downwardly past the level of the up-
permost sealing rings so that the pressure which
it indicates or to which it is subject will be that
substantially at the level of the lower sealing
rings. Other pressure indicators may if de-
sired be provided which extend only to the level
of the upper sealing rings as indicated in Fig. 4
and as will be presently described.

The plunger 32 of each indicator is provided
with an enlargement 33 forming a stop limiting
the downward movement of the plunger. The
plunger is constantly urged downwardly by means
of a spring 34 which swrrounds it and bears
against the upper surface of the enlargement 33,
this spring at its upper end bearing against the
jower surface of a nut 35 which in effect forms
a part of the housing 30. The upper end of the
plunger extends through an opening in the nut
35 and the area of the lower end of the plunger,
the strength of the spring 34, and the length of
the plungér are So proportioned with respect to
the body 9 and the position which they are to
occupy in the body 9 that when the desired pre-
determined pressure exists within the passages
in the body 9 the upper end of the plunger will
be substantially flush with the upper surface of
the body 9.

Thus, it will be seen that the indicators such
as just described provide an accurate means for
determining the pressures existing at various
points within the body 9 but these indicators are
of such a nature that at no time when the pres-
sures are not greater than they should be will
any portion of the indicators project beyond the
regular contour of the exterior of the body 9.

With reference to Fig. 5, it is contemplated by
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this invention that & number of the indicators
such as just described will be located at various
points about the circumference of the body 8 so
as to provide visual {ndication to the operator of
the pressures existing within the various portions
of the body 9. Also, at alternate positions between
the indicators referred to the body 9 will be pro-
vided with the tapped openings and rams 27 and
29. Thus, there will be a means of applying
additional pressure to the flowable material with-
in the body 9 at a point or points adjacent
each of the indicators and there will be an in-
dicator adjacent each of the pressure apply-
ing means. If the material within the body 8
were a readily flowable material such an ar-
rangement would perhaps be superfluous-but in
order to prevent extrusion of this material past
the sealing rings 22, 23, 24 and 25 it is desir-
able that the material be of a very stiff fibrous
nature presenting many of the characteristics
of a solid when not under pressure, and since
such material flows only very slowly when under
pressure it would be possible without the ar-
rangement just referred to or its equivalent to

~ create a highly excessive pressure at one point

in the system while at another point in the
system the pressure would not be great enough
to provide the necessary sealing force behind the
sealing rings. )

1t is to be appreciated that while the inven-
tion is illustrated in connection with two spaced

sealing rings both on the exterior and on the in-

terior of the body 9, the use of the plurality of
indicators and pressure applying means is not
limited to this number or arrangement of seal-
ing rings but may be applied to any arrange-
ment in which one or more seals are to be pro-
vided by a flowable material, whether sealing
rings separate from the material itself are em-
ployed or not. .
Referring back to the passageway i12 in the
flange 2 and the tapped entrance thereto, it
will be seen that this passage is so located as to
lie }_aetween the levels of the upper and lower
sealing rings carried by the body 9. Further-
more, the body 9 is provided at about the same
level with one or more passageways 36 extending
radially therethrough independently of the pas-
sages interconnecting the grooves. By means of
this arrangement it is possible to inject through

‘the passageway 12 and into the zones between

the body 8 and the casing head and between the
rings 22 and 23 a testing fluid under pressure.
This testing fluid is preferably liquid and will
apply & pressure against each of the four seals
formed by the four sealing rings, and by noting
any leakage once this pressure has been fully
applied it can be determined whether or not the
seal provided by any of these rings is leaking.
Tf a leak is noted, the pressure against the rings
may be increased by tightening up on the re-
spective plugs 29 in the manner hereinbefore dis-
cussed, and the seals provided by these rings
may thereby be rendered more perfect for the
purpose of eliminating any such leak.

1ikewise, if it be desired to provide a welded
connection between the body 9 and the casing at
the point 16, such a welded connection may be
tested by the injection of a testing fluid under
pressure through the port 1.

As an slternate to the construction just de-
seribed, the casing head may be in the form of
that indicated in Fig. 2 at 101. The slips 4 and
the casing § in this figure are identical with the

15 cortesponding elements shown in Fig. 1, but in-
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stead of being provided with a smooth eylindrical
bore or zone adjacent its upper end the casing
head 101 is provided with a coarse threaded zZone
107 terminating in g shoulder 108 at its lower
end. The annular body 109, corresponding to
the body 9 of Fig. 1, is likewise provided with
threads on its outer surface for engagement with
those formed in the casing head.

The casing head and the body 108 may be pro-
vided on their upper surfaces with sealing ring
grooves 10 and {[{ in the same manner as
shown in Fig, 1 and the body 189 may be pro-
vided with an upstanding neck portion 15 ter-
minating in a welding bevel 116. Thig neck por-
tion may likewise be provided with a plugged
tapped opening 17 for the same purpose as the
opening {7 in Fig, 1.

As in the form shown in Fig. 1, the casing head
is preferably provided with a passage 112 ter-
minating in a threaded opening 113 in which
may be inserted a plug 114, all these being for
the purpose of the Injection of a testing fuid
under pressure in the manner hereinafter set
forth.

As in the case of the annular member 9, the
annular member (09 is provided with four
grooves, two in its inner surface as indicated by
the numerals 118 and 118, and two in its outer
surface indicated by the numerals {20 and {21.
The inner grooves are illustrated as having dis-
bposed therein sealing rings 122 and 123 respec-
tively, but the outer grooves are not shown as
having any sealing rings therein, it being con-
templated that since these grooves open into g
threaded joint, the flowable plastic material will
resist extrusion sufficiently without the necessity
for the sealing rings such as employed in Fig, 1,

Referring to Fig, 4, it will be seen that in this
form the flowable material under pressure will
be injected through registering openings in the
flange of the casing head and in the annular
member 108, In this instance, the casing head
is provided with a tapped opening {27 adapted
to receive a threaded ram or plug 129 which may
be removed to insert the material to be used in
forcing the sealing rings 122 and 123 into sealing
position, and then replaced and tightened to
force such material past the ball valve {37 and
into the passages within the annular member
109. The outer end of the threaded opening 127
may if desired be closed by means of a suitable
plug 138,

The pressures within the passages in the an-
nular member 109 may be indicated by means of
pressure indicators such as that llustrated in Fig.
3 and heretofore described or by similar indi-
cators such as shown in Fig. 4 which are in siub-
stance identical with those shown in Fig. 3 except
that they are made of shorter dimensions so that
they may indicate bressures substantially at the
level of the upper sealing rings instead of at the
level of the lower rings. Otherwise, they are sub-
stantially the same in structure and function.
It is to be noted that in the case of the pressure
Indicator shown in Fig. 4 just as in the case
of that shown in Fig. 3, the parts are so propor-

tioned that the plunger will be substantially flush .

with the outer contour of the ring 109 when the
pressure within this ring is at the desired pre-
determined value,

From the foregoing it will be apparent that

an apparatus has been shown and. described
which is fully capable of carrying out and ac-
complishing all of the objects and advantages
sought by this invention.

5 Having described my invention, I claim:

1. In a seail assembly for sealing off an annular
"Space, an annular body having a pair of annular
grooves in its inner and in its outer surfaces,
flexible sealing rings in said grooves Tespectively,

10 said grooves being g interconnected, ang means
for supplying a Iiowable material under pressure
to said grooves behind said rings.

‘4. in a seal assernmnty 1or seaung off an annular
space, an annuiar boay having an annwar groove

15 in 1%s inner surrace, a niexibie seasing ring in said
groove, means tor foreing a viscous Iowaple ma-~
terial under bressure 1nto said groove belund said
ring, and bressure inaicators at spaced pounts
about said body and connected with said groove

20 for Inaicating tne bressures existing in sucn How-
able material ag boits 1n said groove agjacent
to such indicators respectively,

3. In a seal assembty 1or sealing off an annular
Space, an annuar boay having g, pair of anmwar

o5 Brooves in its Amner Suriace and a pair of an-
Lwar grooves in its outer surlace, said grooves
being all inber-connecued, and means for sup-
blymg a flowabie Seallng material under bres-
Sure to the mteriors or said grooves.

30 4. In a seal assembly tor sealwg off an annular
Space, an annular body having a pair of annular
grooves in its wnner surface and a pair of annuar
grooves in its outer surtace, a pair of Hexible seal~
ing rings in saia grooves in the inner surtace re-

85 Spectively, all of said grooves bewmng inter-con-
nected, and means ior supplying a tlowable seal-
ing material under pressure to said grooves,

5. In combination with a well head, g seal as-
sembly for sealing off an annular space within

40 the well head comprising an annular body having

& pair of annular grooves in its inner and in its
Outer surfaces, a bair of flexible sealing rings in
the grooves in said inner surtace respectively, all
of said grooves being inter—connected, and means
5 for supplying a tiowable material under pres-
sure to all of said grooves, said body and said well
head having radial bassages inf;.erconnecting the
exterior of said well head with the inner and
outer surfaces of said body between said grooves

50 whereby a test fluid under pressure may be ap-
blied from the exterior of said well head simuyl-~
taneously to the zones between the seal rings on
the inner surface and between the grooves nn
the outer surface of said body, said body being

55 threaded into the interior of said well head.,

HERBERT ALLEN.
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