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9 Claims. (CI. 255-1.8) 
The invention relates to an improvement in 

well heads and particularly of the type where it 
is desired to insert, hang, support and seal the 
tubing with respect to the well head as quickly as 
possible. 
When a well is being completed where the pro 

ducing formation releases a considerable pres 
Sure, great difficulty has been encountered in run 
ning the tubing into the well and supporting it in 
a sealed position so that there Would be no possi 
bility of a blowout. Various devices have been 
arranged for inserting and supporting the tub 
ing in a simple and economical manner, but many 
of these are more or less complicated because of 
the necessity of large valves and complicated 
setting tools. With these objectionable features 
in mind the present invention has been devised 
and contemplates broadly that the tubing may be 
readily inserted and supported in well heads and 
locked in a sealed position so that it cannot be 
displaced. 

It is one of the objects of the invention to pro 
vide a system of inserting and locking tubing in 
position in a well head in such a manner that the 
well head fittings may be readily removed or re 
placed while the tubing is being positioned. 
Another object of the invention is to provide 

an improved support which may be locked in 
position. - 

Still another object of the invention is to pro 
vide an improved form of tubing hanger and Seal. 

It is also an object of the invention to provide 
a tubing hanger and seal which may be readily 
inserted through the drilling valve to Suspend the 
tubing in the casing and to form a seal So that 
the drilling valve may be removed and replaced 
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by a less costly valve of smaller diameter which 
will more readily withstand higher pressures than 
the larger valve. 
Another object of the invention is to provide in 

combination with a well head a locking ring 
which may be positioned to latch the tubing 
hanger and seal in position in the well head. 
Another object of the invention is to provide a 

tubing hanger lock which is operable from the 
exterior of the well head so that the hanger may 
be locked or unlocked at will without disturbing 
the other parts of the well head assembly. 

Other and further objects of the invention will 
be readily apparent when the following descrip 
tion is considered in connection with the accom 
panying drawings wherein: - 

Fig. 1 is a side elevation of a well head assem 
bly illustrating the fittings arranged in accord 
ance with one form of the invention. 
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Fig. 2 shows a well head assembly illustrating 
another manner in which the invention may be 
applied when the drilling valve has been removed 
and a permanent arrangement of the fittings is 
desired. 

Fig. 3 shows a sectional view of one form of the 
combination tubing head, hanger and lock. 

Fig. 4 is a section taken on the line 4-4 of Fig. 
3 and looking in the direction of the arrows. 

Fig. 5 is an enlarged broken sectional view of 
the invention applied to a head where the lock 
ing ring is positioned above the casing head and 
illustrates the manner of plugging the tubing 
and casing when fittings are to be altered. 

Fig. 6 shows a sectional view of a special type 
of tubing plug which provides a closure for the 
tubing while the fittings are being changed. 

Fig. 1 illustrates a side view of a casing head 2 
which may be of any desired type. The form 
here illustrated, however, is a combination head 
and blowout preventer wherein the hand wheel 
3 serves to operate the closure members for the 
casing. Extending from this head 2 are the out 
lets 4 and 5 which are closed by the valves 6 and 
7 respectively. The head 2 serves as a closure for 
the well and is of sufficient diameter to permit 
the drilling operation to be carried on there 
through. During the drilling operation if a. 
blowout is imminent the handwheel 3 may be 
operated to close the casing about the drill pipe. 
If there is no drill pipe in the well, however, and 
it is desired to close the well the drilling master 
valve ?o is provided and the handwheel i? may 
be operated to close the casing. Thus, if the 
valves 6, 7 and 0 are closed the well will be com 
pletely closed when there is no pipe in the well. 
The passage through the valve 0 is at least as 
large as the casing on which it is positioned. If 
On the other hand a drill pipe is in the well the 
handwheel3 will be operated to close the casing 
around the drill stem. A back pressure valve may 
be inserted in the drill pipe to prevent any up 
ward flow of fluid therethrough. In this manner 
the well will be completely sealed during the drill 
ing operation. The foregoing is usually desig 
nated as the drilling head because it is used to 
control the well during all of the drilling oper 

- ations, and until the well is ready to be placed on 
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production. - 

When the drilling has been completed and the 
tubing is to be run, 'the tubing will be lowered 
through the drilling valve 0 and the head 2 until 
it reaches the desired elevation. It is necessary 
then to support the tubing in the head and it is 



2 2,241,333 
desirable to form a more or less permanent seal 
about the tubing. 

Fig. 5 shows a sectional view of the structure 
illustrated in Fig. 1 with the flow lines 4 and 5 
removed. It will be noted that the head 2 has 
a tapered seat 2 therein which is arranged to 
receive the combination well head closure and 
tubing hanger 3, and it is by means of this 
hanger 3 that the tubing 4 is Supported. A 
collar 5 is shown on the tubing and this collar 
is arranged to engage the hanger 3 to form a 
rigid support for the tubing. 
The hanger 3 is of special construction and 

embodies two half sections which cooperate to 
gether to form a complete ring around the tubing 
and to be engaged upon the seat 2. Each of 
these half sections is made up of a body portion 
7 which has a tapered outer surface 8 to engage 

with the seat 2 and a vertical inner Surface 9 
to engage against the tubing. Suitable packing 
20 is arranged in the. Outer periphery of the body 
f7 and a somewhat similar packing 2 is ar 
ranged on the inner periphery. As is usual with 
packing of this type it extends slightly beyond 
the surface of the body so that a seal is formed 
when any pressure is applied to the body. These 
packings preferably are connected across the 
radial face of the section members by suitable 
packing 22 as seen in Fig. 5, whereby the faces 
are sealed together when clamped by the bolts 
23, and are hydraulic types of packing so that 
no rubber or material subject to deterioration 
will be present in the sealing assembly. In the 
present instance the weight of the string of 
tubing 4 by means of the collar 5 will serve 
to move the sealing head downwardly in the seat 
2 so that the packing 20 is compressed against 
the seat and the packing 2 is compressed against 
the tubing. f w 

The two half sections making up the hanger 
are preferably assembled about the tubing before 
it is lowered into the head and may be clamped 
firmly about the tubing or may be arranged 
somewhat loosely thereon. 

Fig. 5 shows this tubing hanger applied to 
externally upset tubing where the enlarged por 
tion of the closure 3 received the upset portion 
25 of the pipe. With the foregoing structure, 
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complementary bevel on top of the preventer 3. 
When a plurality of these bolts are provided they 
are positioned as described and then the tubing 
hanger or blowout preventer 3 will be securely 
locked in position, the downward movement 
being resisted because of the taper in the head 
2, and the upward movement because of the 
wedging action of these bolts. 
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It will be noted that the bolts 42 in Figs. 1 and 
5 are positioned within a suitable ring 45. This 
ring is of the same diameter as the head 2 and 
drilling valve O and is arranged to be inserted 
between the two with the hold-down bolts for 
the drilling valve passing through the locking 
ring. In this manner no large or complicated 
structure need be provided and it is only neces 
sary to insert this ring between the standard 
form of equipment. Suitable seals 5 can be 
positioned on the upper and lower edges of the 
ring so that the complete Sealing of the well pas 
Sage will be obtained. When the parts are thus 
arranged if it is desired to wash the well by 
injecting washing fluid through the outlets 4 or 
5 a complete seal of the well above these open 
ings is maintained and fluid may be forced into 
the area 40 to cause a circulation upwardly 
through the tubing to wash the well, 
On the other hand if it is desired to wash the 

well by circulation downwardly through the 
tubing the pressure may be applied through the 
drilling valve and because of the Seal 3 the fluid 
will be forced through the tubing and discharged 
from the openings 4 or 5. In this manner the 
well may be completely washed and the fittings 
attached as desired. 

If the fittings are to be arranged as seen in 
Fig. 1 the washing fluid may be injected through 
any one of the outlets attached to the cross 55, 
it being understood that these fittings have been 
added as soon as the piece of setting pipe was 
removed and before the heavy drilling fluid was 
removed from the well so that the well was closed 
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as the tubing is being lowered in position at the 
desired elevation the closure 3 will be clamped 
about the section of tubing before it is run 
through the drill valve so that it will be ready 
to be received in the seat 2. ' 
When the tubing is to be lowered into the posi 

tion shown in Fig. 5 an additional piece of tubing 
will be connected to the coupling 5 and the 
tubing in this manner lowered until the blow 
out preventer or closure 3 is set in the head. 
This additional section of tubing or piece of 
pipe will then be unscrewed or removed, leaving 
the tubing suspended in the head. 

In order that pressure accumulating in the 
casing between the tubing and casing in the area 
40 will not create such a pressure as will tend to 
lift the blowout preventer f3, the locking bolts 
42 have been provided. These bolts are arranged 
on the Outer end at 43 to receive a suitable 
wrench so that they may be turned and are 
threaded at 44 into the ring 45. 
A suitable stuffing box 46 is arranged about 

each bolt. The inner end of each bolt is tapered 
at 48 to engage the upper shoulder of the blow 
out preventer 3. When the preventer or closure 
is positioned as shown, the bolt can be run in 
so that the beveled end will engage a similar 
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in prior to the most dangerous period after the 
well had been washed. . . 

In some instances after the tubing is set it is 
desirable to remove the large drilling valve O 
because of its considerable cost and to replace it 
with a Christmas tree including a much Smaller 
flow control valve such as the valve 60 of Fig. 2. 
If this is the case, as soon as the tubing has been 
landed and the locking bolts 42 run into position, 
then the drilling valve ?o may be removed and 
a swedged nipple such as 6 f attached directly to 
the head 64. The small valve 60 may then be 
attached to the Swedge nipple 6 and suitable 
fittings such as 62 and 63 added thereto in order 
to obtain the desired flow assembly. 

Fig. 3 shows an enlarged view of the arranger 
ment embodying the head 64 wherein the lock 
ing bolts 42 have been incorporated in the flange 
65 of such head. The arrangement otherwise is 
the same as described in connection with the . 
ring 45, it being desirable in some instances to 
economize in the size of the devices in order to . 
minimize the Space Occupied. 
In a great many instances, however, where the 

Well is under considerable pressure or the tubing 
has been set or the well is in operation, it 
becomes necessary to repair or replace some of 
the parts on the well head. Under these cir 
cumstances it is quite often desirable to plug 
the tubing so that the flow therefrom will be 
cut off. In this manner the fittings can be re 
moved or replaced as desired without working 
against the considerable pressures which occur 
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in any of the wells. In order to accomplish 
plugging of the tubing a plugging tool has been 
devised and is best seen in Fig. 6. This tool em 
bodies a pipe 30 which has connected thereto a 
mandrel 3. A plurality of slips or jaws 32 are 
arranged for slight movement on this mandrel 
3f and a releasing mechanism 33 is provided SO 
that the slipS may be released to move down 
wardly on the tapered portion 34 of the mandrel. 
In this manner the slips move outwardly and 
engage the inner surface of the pipe. Below the 
slip 32 is the packer portion 36 and extensions 
3. On the jaw members are arranged to move 
into the packer so that when the jaws move 
downwardly they tend to expand the packer and 
form a seal with the inner portion of the tubing 
4. This device will be known as a packer type 
spear and when it is inserted in the tubing and 
an upward pull exerted thereon a seal is formed. 
The mandrel 3 is preferably solid so that a com 
plete sealing of the tubing is had. 
When the blowout preventer Seal 3 is locked 

in position the casing and tubing are then Sealed 
so that the well is completely closed off and any 
of the fittings above the head 2 may be replaced 
at will. 

. When the hanger is locked and the tubing 
plugged the change from the large valve ?o to 
the smaller valve 60 can be made with Safety 
and the large expensive valve O is thus required 
only during the drilling operation. Another ad 
vantage of the small valve with extremely high 
pressure wells is that the area of the gate mem 
ber subjected to pressure is much Smaller and 
the total pressure to be resisted is much less. 
It is well known that the larger size valves are 
not as safe as the smaller valves and that the 
danger of losing the well is much less with smaller 
valves and fittings, . 
The invention contemplates that the tubing 

may be locked in position and plugged in order 
to replace fittings on the well and to Substitute 
less expensive fittings for the more expensive 
ones which have been used during the drilling 
operations. 
What is claimed is: 
1. A tapered tubing hanger and well head 

closure including a metallic body divided longi 
tudinally into a pair of complementary body 
parts, means passing transversely through said 
body to bolt said parts together about a tubing, 
and strips of packing carried by said parts along 
the inner, outer and meeting faces to form a 
complete Seal with the tubing, tubing seat, and 
with each other. 

2. In apparatus for completing a well having 
casing and a flow tubing therein, in formation 
having high pressure, a casing head, a hanger 
seat in Said head, a drilling master valve mounted 
on said head above said seat, means on said 
head with which said valve is removably se 
cured, Said means being also adapted to connect 
with a Christmas tree including a smaller flow 
control valve supported on said head, said head 
and seat and drilling master valve having bores 
at least as large as that of the casing to permit 
Operations prior to completion such as passing a 
drill Substantially as large as the casing bore 
therethrough, a hanger adapted to be secured 
to the flow tubing and of diameter adapting it 
for lowering through said drilling master valve 
for disposition in said seat to seal the well against 
flow of fluid from the casing, and means op 
erable while Said drilling master valve is mounted 
On said head for locking said hanger in said seat 
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against upward movement under well pressure, 
whereby said securing means on said casing head 
may be disengaged for removal of Said drilling 
master valve, and engaged with the Christmas 
tree Supported on said head including a Smaller 
flow control valve having a smaller pressure sub 
ject area for use when the well is flowed through 
the tubing. - 

3. In apparatus for completing a well in 
formation having high pressure, a casing, a cas 
ing head, a hanger seat in said head, a drilling 
master Valve of size corresponding with Said cas 
ing mounted on said head above said seat, means 
On Said head. With which said valve is removably 
secured, said means being also adapted to con 
nect with a Christmas tree including a smaller 
flow control valve supported on said head, said 
head and drilling master valve having bores at 
least as large as that of Said casing to permit 
Operations prior to completion such as passing 
a drill substantially as large as the casing bore 
therethrough, a flow tubing in said casing, a 
hanger on said tubing of diameter adapting it for 
lowering through said drilling master valve for 
disposition in said seat to seal the well against 
flow of fluid from said casing, and means op 
erable while said drilling master valve is mounted 
On Said head for locking said hanger in Said Seat 
against upward movement under well pressure, 
whereby said Securing means on said casing head 
may be disengaged for removal of said drilling 
master valve, and engaged with the Christmas 
tree Supported On Said head including a smaller 
foW control valve of size corresponding with the 
tubing for use during the flowing of the well 
under natural formation pressure through said 
tubing. 

4. In apparatus for completing a well in for 
nation having high pressure, a casing, a casing 
head, a hanger seat in said head, a drilling mas 
ter valve mounted on Said head above said seat, 
means on Said head with which said valve" is 
removably Secured, Said means being also adapt 
ed to connect with a Christmas tree including e. 
smaller flow control valve supported on said head, 
said head, seat and drilling master valve having 
bores at least as large as that of said casing to 
permit operations prior to completion such as 
passing a drill Substantially as large as the cas 
ing bore therethrough, a flow tubing in said cas 
ing, a hanger on Said tubing of diameter adapting 
it for lowering through said drilling master valve 
for disposition in said seat to seal the well against 
flow of fluid from said casing, means operable 
while Said drilling master valve is mounted on 
Said head for locking said hanger in said seat 
against upward movement under well pressure, 
and means in Said tubing for closing the same 
against flow of fluid from the well, whereby said 
Securing means on said casing head may be dis 
engaged for removal of said drilling master valve, 
and engaged with the Christmas tree supported 
On Said head including. a smaller flow control 
valve having a smaller pressure subject area for 
use when the well is flowed through said tubing 
When the latter is opened. 

5. In apparatus for completing a well in for 
mation having high pressure, a casing, a casing 
head, a hanger seat in said head, a drilling mas 
ter valve mounted on said head above said seat, 
flanged securing means on said head with which 
said valve is removably connected, said means 
being. adapted to also connect with a Christmas 
tree including a smaller flow control valve sup 
ported on said head, said head and drilling mas 
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ter valve having bores at least as large as that 
of said casing to permit operations prior to Com 
pletion such as passing a drill Substantially as 
large as the casing bore therethrough, a flow tub 
ing in said casing, a hanger on said tubing of 
diameter adapting it for lowering through Said 
drilling master valve for disposition in said Seat 
to seal the well against flow of fluid from Said 
casing, means operable exteriorly of said head 
while said drilling master valve is mounted there 
on to lock said hanger in Said Seat against up 
ward movement under well pressure, and remov 
able means in said tubing for closing the same 
against flow of fluid from the well, whereby said 
securing means on Said casing head may be dis 
engaged for removal of said drilling master valve 
and engaged with a Christmas tree Supported on 
said head as a foundation including a Smaller 
low control valve having a Smaller pressure Sub 
ject area for use when the well is flowed under 
natural formation pressure through Said tubing 
after the removal of said tubing closure means. 

6. In apparatus for completing a well having 
casing and a flow tubing therein, in formation 
having high pressure, a casing head, a down 
wardly tapered hanger seat in said head and in 
tegral therewith, a drilling master valve mounted 
on said head above said seat, means on Said head 
with which said valve is removably secured, said 
means being adapted to also connect with a 
Christmas tree including a smaller flow control 
valve supported on said head, the bore of said 
seat being substantially as large as that of the 
casing, said casing head above said seat and said 
drilling master valve having bores larger than 
that of the casing permitting operations prior to 
completion such as passing therethrough a drill 
substantially as large as the casing bore, a down 
wardly tapered hanger adapted to be secured to 
the fiow tubing and of larger size than the casing 
bore but of diameter adapting it for lowering 
through said drilling master valve for disposition 
in said seat to seal the Well against upward flow 
sof fluid from the casing, and means operable 
while said drilling master valve is mounted on 
said head for locking said hanger in Said Seat 
against upward movement under Well pressure, 
whereby said securing means on said casing head 
may be disengaged for removal of Said drilling 
master valve and engaged with a Christmas tree 
supported on said head including a smaller flow 
control valve having a smaller pressure Subject 
area for use when the well is flowed under natural 
formation pressure through the tubing. 

7. In apparatus for completing a well having 
casing and a flow tubing therein, in formation 
having high pressure, a casing head, a down 
wardly tapered hanger Seat in Said head and 
integral therewith, a drilling master Valve mount 
ed directly on said head above Said Seat, flanged 
securing means on said head with which said 
valve is removably connected, said means being 
also adapted to connect with a Christmas tree 
supported directly on said head, said head and 
seat and drilling master valve having bores at 
least as large as that of the casing to permit 
operations prior to completion. Such as passing a 
drill substantially, as large as the casing bore 
therethrough, a downwardly tapered hanger hav 
ing means for rigid attachment with the flow 
tubing and of diameter adapting it for lowering 
through said drilling master valve for disposition 
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in Said Seat to Seal the well against flow of fluid 
from the casing, and means extending laterally 
through and sealed in said head adjacent said 
seat and operable while Said driling master valve 
is mounted on Said head, for locking Said hanger 
in said seat against upward movement under well 
pressure, whereby said securing means on Said 
casing head may be disengaged for removal of 
said drilling master valve and engaged with the 
Christmas tree Supported on Said head including 
a smaller flow control valve having a Smaller 
pressure subject area for use When the well is 
flowed through said tubing. 

8. In apparatus for completing a well in for 
mation having high pressure, a casing, a casing 
head having a bore therein at least as large as 
the interior of Said Casing and tapering upwardly 
and outwardly from the interior of Said casing 
to form a hanger seat, a drilling master valve 
mounted on said head above said seat, flanged 
Securing means on Said head. With which Said 
valve is removably connected, Said means being 
also adapted to connect with a Christmas tree 
including a SImaller flow control valve Supported 
on said head, Said drilling master valve having 
a bore Substantially as large as that of Said cas 
ing head at the upper and of Said seat, Said 
bores permitting operations prior to completion 
such as passing a drill Substantially as large as 
the casing bore therethrough, a flow tubing in 
said casing, a hanger on said tubing of tapered 
form corresponding with said seat and of diam 
eter adapting it for lowering through Said drill 
ing master valve for disposition in said seat to 
Seal the Well against flow of fluid from Said cas 
ing, and means on said casing head operable 
while Said drilling master valve is mountad there 
on for locking said hanger in Said seat against 
upward movement under well pressure, whereby 
said Securing means on said casing head may be 
disengaged for removal of said drilling master 
valve, and engaged with the Christmas tree Sup 
ported on said head including a smaller flow con 
trol valve having a Smaller pressure Subject area, 
for use when the Well is flowed under natural 
formation pressure through said tubing. 

9. The method of bringing in a well in forma 
tion having high pressure, provided with a cas 
ing, casing head and drilling master valve posi 
tioned on and above the same having bores to 
permit of drilling therethrough, comprising drill 
ing through the casing head and valve, removing 
the drill and leaving the valve in place on the 
casing head, lowering flow tubing equipped with 
a hanger into the Well through Said valve, hang 
ing said tubing in the casing head below Said 
valve, simultaneously forming a Seal with Said 
hanger between the same and the casing head 
below said valve by the weight of the flow tub 
ing, making permanent Said last named seal 
against upward movement of the hanger under 
well pressure which could be great enough to 
overcome the weight of the tubing by locking 
said hanger in the casing head while the drilling 
master valve is still mounted on the casing head, 
thereafter removing the drilling master valve 
while the well is still under high formation pres 
Sure, and replacing said valve with a Smaller flow 
control valve having a Smaller preSSure subject 
area for use when the well is flowed under natural 
formation pressure through the tubing. 

ROGER SMITH, 


