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[5 7 ] ABSTRACT 

A tubing hanger assembly and method of using same 
for hanging tubing in a well under pressure, wherein 
tubing having a smooth external surface and a check 
valve at its lower end, is gripped and sealed off in the 
hanger and then the wellhead equipment above the 
tubing hanger is removed so that the tubing is 
thereafter available for injecting chemicals into the 
well and for performing similar well operations. 

2 Claims, 4 Drawing Figures 
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TUBING HANGER ASSEMBLY AND METHOD OF 
USING SAME FOR HANGING TUBING IN A WELL 

UNDER PRESSURE 

BACKGROUND OF THE INVENTION 

The field of this invention is tubing hanger assem 
blies and methods of using same. 

Inrecent years, tubing in continuous lengths without 
joints or collars has been introduced into wells through 
the usual wellhead equipment, an example of which is 
illustrated in U.S. Pat. No. 3,313,346. So long as the 
wellhead equipment is in place, the tubing may be used 
for performing various operations such as the injection 
of gas to stimulate the flow of oil from a well and the in 
jection of paraffm solvents and other chemicals. If only 
one or more of such operations is to be performed, the 
tubing and the wellhead equipment can simply be 
removed after the operation, but in some instances, 
periodic operations on a weekly or monthly basis are 
required, and it is therefore desirable to have the tubing 
in the well, but the wellhead equipment and injection 
apparatus are too expensive to leave in an idle condi 
tion for such extended periods between the operations. 

SUMMARY OF THE INVENTION 

The present invention relates to a new and improved 
tubing hanger and method of using same in a well under 
pressure. In carrying out the method, when the well is 
under pressure, the tubing has a check valve at its lower 
end to prevent the well pressure from ?owing ?uids up 
wardly, and the tubing hanger is in position below the 
usual wellhead equipment above the well casing. After 
the tubing is gripped and externally sealed off by the 
tubing hanger, the tubing is supported in the hanger so 
that the wellhead equipment thereabove can be 
removed, and the tubing above the hanger can be cut 
off without danger of losing the well pressure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an elevation of the apparatus of this inven 
tion in position during the injecting of tubing into a well 
casing; 

FIG. 2 is a vertical sectional view, partly in elevation, 
of the tubing hanger of this invention prior to the 
disconnection of the wellhead equipment therefrom; 

FIG. 3 is a cross-sectional view taken on line 3-3 of 
FIG. 2; and 

FIG. 4 is a view similar to FIG. 2, but showing the 
tubing hanger of this invention in position for support 
ing the tubing and packing off around the external sur 
face of the tubing, and with the tubing cut‘near the 
upper end of the tubing hanger for a permanent mount 
ing after the wellhead equipment thereabove has been 
removed. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

In the drawings, the letter T designates generally the 
tubing hanger assembly of this invention which is 
adapted to be positioned above a well casing C (FIG. 1) 
and below the conventional wellhead equipment W. 
The typical wellhead equipment W illustrated in FIG. 1 
includes blowout preventers and other controls which 
form no part of the present invention. Continuous tub 
ing or pipe P which is normally formed without any 
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2 
joints or collars, and which is normally a metal pipe 
formed of steel or other alloy, is injected or lowered 
into the well casing C, with any suitable apparatus such 
as the injector apparatus A schematically indicated in 
FIG. 1, a detailed example of which is disclosed in U.S. 
Pat. No. 3,285,485. Brie?y, the present invention re 
lates to the tubing hanger T and the method of using 
same so that when it becomes desirable to leave the 
tubing P in the casing C, such tubing P may be sup-_ 
ported by the tubing hanger assembly T, so that the 
wellhead equipment W as well as the injector apparatus 
A may be removed. . 

Considering the invention more in detail, the tubing 
hanger assembly T includes an upper body section 10, 
and a lower body section 1 l which form the body of the 
hanger assembly T and which are joined by a cylindri 
cal expander actuator 12, the purpose of which will be 
explained hereinafter. The expander actuator 12 has 
upper threads 12a which are in threaded engagement 
with threads 10a of the upper body section 10 so that 
upon rotation of the actuator 12, it moves downwardly 
relative to the upper body section 10. The actuator 12 
has lower internal threads 12b which are in threaded 
engagement with external threads 11a on the lower 
body section 11 so that as the threads 10a and 12a are 
unthreaded from each other, the threads 12b make up 
on the threads 11a, thereby keeping the body sections 
10 and 11 connected with each other through the ac 
tuator 12 as the actuator 12 is rotated, as will be more 
evident hereinafter. 
The upper body section 10 has a longitudinal bore 

10b therethrough, which, at its smallest diameter is still 
larger than the external diameter of the pipe P so that 
the pipe P may pass freely through the tubing hanger T. 
The body section 11 likewise has a longitudinal bore 
1 1b which is at least as large as the diameter of the bore 
10b, and preferably is larger throughout most of its ‘ 
length. 
The upper end of the body section 10 has external 

threads 10c (FIG. 2) which may be utilized for con 
necting to a union 15 (FIG. 1) of any conventional con 
struction, or to any other suitable means for attaching 
to the wellhead equipment W thereabove. Such threads 
10c also serve for the attachment of a closure means K 
(FIG. 4), the details of which will be explained 
hereinafter. Such closure means K is mounted on the 
body section 10 after the wellhead equipment W has 
been removed from the body section 10. 
The body section 10 preferably has an annular 

shoulder 10d which serves as a support for a pair of 
gripping and support members 20 (FIGS. 2 and 3). 
Each of the members 20 is preferably semi-cylindrical 
and is formed with gripping teeth 20a on a curved sur 
face which has a radius conforming with the radius of 
the tubing T so that when the members 20 are moved 
inwardly into gripping engagement with the external 
surface of the tubing P, the teeth 20a engage and bite 
into the surface of the tubing P to facilitate the gripping 
action. The external surface 20b of each of the mem 
bers 20 is preferably in engagement with the body 10 in 
the recess 10e when the members 20 are in the 
retracted position (FIGS. 2 and 3) out of contact with 
the pipe P. The inner surfaces 200 of each of the mem 
bers 20 are formed on a radius or diameter and are 
preferably ?at so that they limit the extent of inward 
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movement of the members 20 towards each other, 
thereby preventing a crushing force from being applied 
to the tubing P by the members 20 as they are moved 
inwardly into the gripping position. 
Each of the members 20 is preferably formed with a 

dovetail slot 20d which receives a correspondingly 
tapered end 21a on an operating rod or screw 21. Such 
construction facilitates the assembly of the gripping 
members 20 on the operating rods 21 since the operat 
ing rods 21 may be positioned through the wall of the 
body section 10 (FIG. 2) and then the members 20 may 
be moved or dropped downwardly longitudinally with 
the ?ared or tapered ends 21a in the slots 20d. After 
the rods 21 are thus assembled on the gripping mem 
bers 20, radial or lateral movements of the rods 21 are 
then transmitted to the members 20 for lateral move 
ments of such members 20 inwardly to grip the tubing 
P, or outwardly to release such gripping action. 

‘ Although the operating rods 20 may be mounted 
directly through the wall of the body section 10, they 
are preferably threaded into a ?xed insert 23 which is 
threaded or is otherwise secured through the wall of the 
body section 10. The insert 23 has internal threads 23a 
which coact with external threads 21b on each operat 
ing rod 21, so that upon rotation of the rod 21, it moves 
its respective gripping member 20 inwardly and out 
wardly, depending upon the direction of movement of 
the rods 21. A stop nut 24 is secured to each operating 
rod 21 inwardly of wrench ?ats 210 (FIG. 2), which 
stop 24 serves to limit the inward travel of the rod 21. 
Suitable O-rings 25 and 26 are provided to prevent the 
escape of fluid around the operating rod 21 and the in 
sert 23. 
The gripping members 20 are retained in the body 

section 10, in a seated position on the annular shoulder 
10d by an annular retaining ring 27 (FIG. 2) which is 
held in place by a snap-ring 28 ?tting into a groove 10f 
in the body section 10. Since the snap-ring 28 is 
removable, the ring 27 is therefore ‘removable, thereby 
permitting the removal of the gripping members 20 if 
desired. Also, it will be appreciated that such construc 
tion facilitates the assembly of the tubing gripping and 
supporting means heretofore described. 
The lower body vsection 11 has a counterbore or 

recess 11c, forming an annular lateral shoulder 11d for 
receiving a resilient packing element 30 formed of 
rubber or other suitable resilient material. The external 
circumferential surface 30a of the packing element 30 
is in engagement with the bore 110, while the inner sur 
face 30b of the packing element 30 is of a diameter 
which is approximately the same as that of the longitu 
dinal bore 10b and 11b so as to normally be out of con 
tact with the external surface of the tubing or pipe P 
(FIG. 2). 
A packing expander sleeve 32 is formed of steel or 

other similar relatively hard material and it is disposed 
above the packing member 30 for longitudinal move 
ment within the bore 11c of the lower body section 11 
for laterally distorting the packing member 30 by com 
pressing same to form a seal between the inner surface 
30b and the external surface of the tubing P. To 
facilitate such lateral distortion of the packing member 
30 by the longitudinal downward movement of the ex 
pander sleeve 32, the sleeve 32 preferably has a 
downwardly and outwardly tapered lower surface 32a 
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4 
which engages a correspondingly inclined or tapered 
upper surface 300 on the packing member 30. The in 
side diameter 32b of the sleeve 32 is preferably of the 
same diameter as the inside bore or surface 30b of the 
packing element 30 when it is in the normal undistorted 
condition (FIG. 2). 
An external shoulder 320 is formed in the expander 

sleeve 32 for receiving an inwardly extending shoulder 
120 on the expander actuator 12 so that downward 
movements of the actuator 12 are transmitted to the 
expander sleeve 32. Suitable O-rings 33 and 34, formed 
of rubber or other suitable material are preferably pro 
vided to seal off the threads above and below such seals 
from the ?uid which may be inside of the tubing 
hanger. The actuator 12 maybe rotated in any suitable 
manner, but as illustrated in the drawings, spanner 
wrench holes 12d are provided in the external surface 
thereof for engagement by a conventional spanner 
wrench in the known manner for imparting rotation to 
the actuator 12 relative to the body formed by the sec 
tions 10 and 11. 
The closure or control assembly K illustrated in par 

ticular in FIG. 4 is added after the wellhead assembly 
W has been removed, as will be more fully explained. 
Such control assembly K is constructed so that it ?ts 
over the upper end of the pipe or tubing P after it has 
been cut off at a point just above the tubing hanger__T. 
Thus, the closure or control assembly K, as illustrated 
in FIG. 4, includes an adapter 40 which has internal 
threads 40a in threaded engagement with the external 
threads 10c on the upper end of the upper body section 
10. Upper external threads 40b are also formed on the 
adapter 40 for engagement by a retaining ring 41 hav 
ing a ?ange 41a therewith for engagement with an an 
nular projection or lug 42a on a closure cap 42. The 
closure cap 42 preferably has an O-ring 43 formed of 
rubber or similar material therewith which forms a seal 
between the cap 42 and the adapter 40. Also, a pipe or 
tube 44 extends from the cap 42 and establishes com 
munication between ' the interior and the exterior 
thereof so that suitable valves and other control equip 
ment may be provided for introducing or releasing ?uid 
from the tubing P as desired. Since the tubing P has a 
check valve 50 (FIG. 2) at or near its lower end prior to 
the lowering of the tubing P into the well, ?uid ?ow is 
permitted in only a downward direction through the 
tubing P. This permits the injection of chemicals, paraf 
?n solvents, gas to stimulate the ?ow of oil and other 
?uids as desired for performing various well operations 
periodically. 

In carrying out the method of this invention, it will be 
understood that the tubing P is initially inserted with 
the injector apparatus A (FIG. 1), and with a check 
valve 50 at the lower end of the tubing string P. The 
check valve 50 permits ?ow downwardly and out 
wardly, but prevents the return of ?ow upwardly so that 
well pressure within the well cannot ?ow upwardly 
through the tubing P. 
When it becomes desirable to remove the wellhead 

equipment W, the injector apparatus A and the other 
apparatus above the tubing hanger T, the tubing 
gripping and supporting means, including the plurality 
of gripping members 20 are actuated to engage the pipe 
P. Such engagement is accomplished by rotating the 
operating or actuating rods 21 to move them inwardly 
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towards each other to thereby force the gripping mem 
bers 20 inwardly so that the gripping teeth 20a bite into 
the external surface of the tubing P. Thus, even though 
the external surface of the tubing P is smooth and 
without any collars or joints, the tubing P is securely 
gripped by the teeth 20a (FIG. 4). 
The packing means, including the packing member 

30 is next actuated so as to provide a ?uid seal exter 
nally of the tubing P. This is accomplished by rotating 
the actuator 12, using a spanner wrench ?tting into the 
spanner openings 12d, or any other suitable means, to 
cause the actuator 12 to unthread from the threads 10a 
and to make up the threads on the threads 11a so as to 
move from the position shown in FIG. 2 to the position 
shown in FIG. 4. During the rotational movements of 
the actuator 12, it also moves longitudinally 
downwardly and due to the engagement of the shoulder 
120 with the shoulder 32c, the sleeve 32 is moved 
downwardly to longitudinally impress and thereby 
laterally distort the packing member 30 into sealing en 
gagement with the external surface of the tubing P 
(FIG. 4). 
With the tubing P thus supported and sealed off ex 

ternally, the wellhead equipment W may be removed, 
together with all of the other equipment above the tub 
ing hanger assembly T. The pipe or tubing P is then cut 
off at a point in proximity to the upper end of the tub 
ing hanger T (FIG. 4), and the control or closure as 
sembly K is mounted as shown in FIG. 4. The structure 
may then be left unattended for extended periods of 
time, but it is available for use when desired at periodic 
intervals. 
The forgoing disclosure and description of the inven 

tion are illustrative and explanatory thereof, and vari 
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6 
ous changes in the size, shape, and materials as well as 
in the details of the illustrated construction may be 
made without departing from the spirit of the inven 
tion. 
We claim: 
1. A method of mounting a tubing in a well pipe and 

a tubing hanger therebelow, wherein the tubing hanger 
has a tubing gripping and supporting means and a 
packing means, and with a wellhead assembly 
thereabove, and wherein the tubing string has a check 
valve at its lower end and the well is under pressure, 
comprising the steps of: 

initially positioning the tubing in the bore of the well 
head assembly and the tubing hanger, with the 
check valve on the tubing located in well pipe 
below the tubing hanger; 

conducting well operations through the tubing while 
supporting the tubing above the wellhead assembly 
and prior to engagement by said tubing gripping 
and supporting means and said packing means; 

thereafter engaging the tubing gripping and support 
ing means with the tubing to grip same and to 
thereby support same; 

subsequently forcing the packing means into sealing 
engagement with the external surface of the tubing 
to prevent ?uid ?ow around the tubing; 

removing the wellhead assembly from the tubing 
hanger to expose the tubing above the tubing 
hanger; and 

then cutting off the tubing above the hanger. 
_2. The method set forth in claim 1, including: 
installing a control assembly at the upper end of the 

tubing hanger to enclose the upper end of said tub 
ing after it has been cut. 

* * * * * 


