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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 
ciency will be provided for forming seals between 
a casing head or the like and a pipe passing 
therethrough, together with a means for testing 
Such Seal. 
Another object of this invention is to provide a 

seal assembly of the type referred to in which 
Spaced seals may be formed by the application of 
fluid pressure from a single source and in which 
said seals may be tested by the injection of test 
ing fluid under pressure between them. 
Another object of this 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 

a structure of the type referred to with means 
for applying at Spaced points the Seal forming 
pressure 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. 1 is a fragmentary view showing in ver 

tical cross section a seal assembly constructed in 
accordance with this invention located in the up 
per portion of a casing head or the like; 

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

Fig. 3 is an enlarged view showing a portion of 
the structure illustrated in Fig. i and illustrating 
in vertical cross 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. 5 is a fragmentary plan view of a portion 
of the structure shown in Fig. 1, illustrating 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 
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means of connecting it to a tubing head or other 
equipment at its upper end. The inner lower 
portion of this casing head is provided with a 
tapered surface forming a bowl 3 for the recep 
tion of slips 4 which are shown gripping a casing 
5 extending upwardly through the casing head 
and terminating at 6 a short distance above the Casing head. 
Above the slip bowl 3 the casing head is pro 

vided on its inner surface with a cylindrical zone 
terminating at its lower end in an upwardly 

facing shoulder 8 adapted to receive an annular 
body or ring 9, this body 9 providing the major 
portion of a closure for the annular space be 
tween the casing head f and the casing 5. Suit 
able sealing ring grooves to and f f may be pro 
vided on the upper surfaces of the flange 2 or the annular body 9 or both. 
At one point of its circumference the flange is 

provided with a radial passage 2 having a 
threaded opening at its outer end 3 which may 
when desired be closed by a plug 4. The pur 
pose of this passage and a threaded opening lead 
ing thereto will be presently described. 
The annular body 9 may if desired be provided 

with an upstanding neck or collar portion 5 
flared outwardly at its upper end as shown at 6 
to provide for welding the annular body 9 to the 
casing 5 if this be desired. This neck, 5 may 
also be provided with a threaded opening 7 lead 
ing from the exterior thereof to the interior, the 
purpose of which will be presently set forth. 
The annular body 9 is illustrated as being pro 

vided on its inner surface with two spaced grooves 
88 and 89 respectively and on its outer surface 
With two correspondingly positioned spaced 
grooves 2 and 2d, respectively. The grooves 8 
and 9 have located in them a pair of flexible 
sealing rings 22 and 23, respectively, and the 
outer grooves 2 and 2 have disposed within 
them likewise flexible Sealing rings 24 and 25 re 
spectively. In each case, however, these sealing 
rings are of such radial extent that they will be 
spaced slightly from the bottoms of their respec 
tive grooves. - 

At circumferentially spaced positions the 
grooves 8, 9, 20 and 26 are all interconnected 
by suitable passages in the annular member 9 
as indicated at 26, thereby providing intercom 
munication between all of the grooves. Also, 
at Circumferentially Spaced points the annular 
body 9 is provided with tapped openings ex 
tending from the upper surface of this annular 
body downwardly and into the intercommuni the usual casing head having a flange 2 or other 55 cating passageways between the grooves. These 
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tapped openings alternate between those such as 
indicated at 27 which extend only to the level 
of the uppermost of the grooves, and those such 
as 28 which extend on downwardly into con 
munication with the passages in the annular 
body 9 at a level substantially that of the lower 
most of the grooves. In each of the tapped open 
ings 27 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 a stiff plastic ma 
terial flowable under pressure and then to force 
such material into the grooves 8, 9, 20 and 
2 by re-inserting the plug 29 and screwing it 
down into the tapped opening 27. 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 
between 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 
27, 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 3 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 that 
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 Surrounds it and bears 
against the upper surface of the enlargement 33, 
this spring at its upper end bearing against the 
lower 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 plunger 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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4. 
this invention that a number of the indicators 
such as just described will be located at various 
points about the circumference of the body 9 so 
as to provide visual indication 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 9 
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. 

It 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 2 in the 
flange 2 and the tapped entrance thereto, it 
Will be seen that this passage is so located as to 
lie between the levels of the upper and lower 

5 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 2 and into the zones between 
the body 9 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 a 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. 
If 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. 

Likewise, if it be desired to provide a welded 
connection between the body 9 and the casing at 
the point 6, Such a welded connection may be 
tested by the injection of a testing fluid under 
pressure through the port . 
As an alternate to the construction just de 

scribed, the casing head may be in the form of 
that indicated in Fig. 2 at Of. The slips 4 and 
the casing 5 in this figure are identical with the 

75 corresponding elements shown in Fig. 1, but in 
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stead of being provided with a smooth cylindrical 
bore or zone adjacent its upper end the casing 
head of is provided with a coarse threaded zone 
O7 terminating in a shoulder 08 at its lower 

end. The annular body fo9, 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 09 may be pro 

vided on their upper surfaces with sealing ring 
grooves ff0 and in the same manner as 
shown in Fig. 1 and the body fo9 may be pro 
vided with an upstanding neck portion 5 ter 
minating in a Welding bevel 6. This neck por 
tion may likewise be provided with a plugged 
tapped opening if 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 ff2 ter 
minating in a threaded opening 3 in which 
may be inserted a plug 4, all these being for 
the purpose of the injection of a testing fluid 
under pressure in the manner hereinafter set forth, 
As in the case of the annular member 9, the 

annular member 109 is provided with four 
grooves, two in its inner surface as indicated by 
the numerals 8 and 9, and two in its outer 
surface indicated by the numerals 20 and 2i. 
The inner grooves are illustrated as having dis 
posed therein sealing rings 22 and 23 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 a 
threaded joint, the flowable plastic material Will 
resist extrusion sufficiently without the necessity 
for the sealing rings such as employed in Fig. i. 

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 09. In this instance, the casing head 
is provided with a tapped opening 2 adapted 
to receive a threaded ram or plug 29 which may 
be removed to insert the material to be used in 
forcing the sealing rings 22 and 23 into Sealing 
position, and then replaced and tightened to 
force such material past the ball valve 3 and 
into the passages within the annular member 
09. The outer end of the threaded opening 27 
may if desired be closed by means of a Suitable plug 38. 
The pressures within the passages in the an 

nular member 09 may be indicated by means of 
pressure indicators such as that illustrated in Fig. 
3 and heretofore described or by similar indi 
cators such as shown in Fig. 4 which are in Sub 
stance identical with those shown in Fig. 3 except 
that they are made of shorter dimensions so that 
they may indicate pressures 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 
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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. 
Having described my invention, I claim: 
i. in a Seal 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 respectively, 
Said grooves being all interconnected, and means 
for supplying a flowable material under preSSure 
to Said grooves behind said rings. 

2. In a Seal aSSen by Ior sealing off an annular 
Space, an annular poay having an annular groove 
in lts inner Sur Iace, a Ilexible sealing ring in said 
groove, means for forcing a viscous IIowa olema 
terial under pressure into said groove behind said 
ring, and pressure indicators at Spaced points 
about Sald body and connected with said groove 
for indicating the pressures existing in such low 
able material at polnts in said groove adjacent 
to Such indicators respectively. 

3. In a Seal assembly or Sealing off an annular 
Space, an annular body haWing a pair of annular 
grooves in its inner Surace and a pair of an 
Ilular grooves in lts outer Suriace, said grooves 
being all inter-connected, and means for Sup 
plying a flowabie Sealing material under pres 
Sure to the IntellorS Of Sald grooves. 

4. in a Seal aSSembly for Seallng off an annular 
Space, all annulal' body having a pair of annular 
grooves in its linner Surface and a pair of annuar 
grooves in its outer Surface, a pair of flexible seal 
ing rings in Sald grooves in the inner surface re 
Spectively, all of Said grooves being inter-con 
nected, and means ior Supplying a flowable seal 
ing material under pressure to said grooves. 

5. in combination. With a Well head, a seal as 
Sembly for Sealing off an annular space within 
the well head comprising an annular body having 
a pair of annular grooves in its inner and in its 
Outer Surfaces, a pair of flexible sealing rings in 
the grooves in said inner surface respectively, all 
of Said grooves being inter-connected, and means 
for Supplying a flowable material under pres 
Sure to all of Said grooves, Said body and said well 
head having radial passages interconnecting the 
exterior of Said Well head with the inner and 
Outer surfaces of Said body between said grooves 
Whereby a test fluid under pressure may be ap 
plied from the exterior of Said well head simul 
taneously to the Zones between the seal rings on 
the inner surface and between the grooves on 
the outer Surface of Said body, Said body being 
threaded into the interior of Said well head. 
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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 70 

file of this patent: 
UNITED STATES PATENTS, 

Number Name Date 
872,358 Liddell -------------- Dec. 3, 1907 

1,047,719 Tyler -------------- Dec. 17, 1912 
1,151,136 Taylor et al. -------- Aug. 24, 1915 
1,872,498 Rasmussen et al. ---- Aug. 16, 1932 
2,011,264 Wagner ---------- Aug. 13, 1935 
2,313,169 Penick et al. -------- Mar. 9, 1943 
2,357,411 Leman et al. ------- - Sept. 5, 1944 


