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' 3,193,308 
TUBWG HANGER ASSEMBLY 

William L. Todd, Houston, Tex., assignor to Oil Center 
Tool Company, Houston, Tern, a corporation of Texas 

Filed Aug. 19, 1959, Ser. No. 834,843 
17 Claims. (Cl. 285—18) 

This invention pertains to well completion equipment, 
and more particularly relates to a tubing hanger assem 
bly for use in an underwater well installation. 

Conventional well head installations are equipped with 
casing heads having radially disposed threaded lugs which 
project therefrom, and which are screwed inwardly to 
lock the tubing hanger within the casing head. These 
locking lugs must be manipulated every time the tubing 
hanger is inserted into or removed from the casing head 
for any purpose. Consequently if such a structure is 
used in an underwater well installation, the services of a 
diver are required to manipulate the locking lugs. 
An object of the present invention is to provide an im 

proved tubing hanger assembly. 
Another object of the present invention is to provide 

a tubing hanger assembly which automatically looks it 
self within a casing head and which can subsequently be 
released therefrom within requiring any operations at 
the exterior of the casing head. 
Another object of the present invention is to provide 

a' tubing hanger assembly adapted to be released from 
the casing head within which it is installed by operations 
performed at a point remote from said casing head. 

Another object is to provide a tubing hanger assembly 
which is capable of being released from a casing head 
beneath Water by operations performed above the water 
surface. 
Another object of the present invention is to provide 

a tubing hanger which can be released by hydraulic pres 
sure applied through the Christmas tree. 

Another object of the present invention is to provide a 
tubing hanger which is adapted to be locked within or 
released from a casing head beneath Water by physical 
manipulation of the tubing hanger through the use of 
a suitable tool releasably attached thereto and which 
extends to the water surface. 
Another object of the present invention is to provide 

a tubing hanger assembly capable of being installed or 
removed from a casing head beneath water without re 
quiring the services of a diver. 
These and other objects and advantages of the present 

invention will become apparent from the following de 
scription and the accompanying drawings in which: 

FIG. 1 is a vertical section of the tubing hanger as 
sembly of the present invention taken on a diametric 
plane. 
FIG. 2 is a horizontal section taken on line 2——2 of 

FIG. 1. 
FIG. 3 is a horizontal section taken on line 3-3 of 

FIG. 1. 
FIG. 4 is a half vertical section similar to FIG. 1 and 

illustrates the tubing hanger installed within a casing 
head. 

FIG. 5 is a half vertical section similar to FIG. 1 and 
illustrates another embodiment of the tubing hanger as 
sembly. 
The tubing hanger assembly 10 (FIGS. 1, 2, 3 and 4) 

of the invention comprises a tubular tubing hanger sup 
port member 12 the outer diameter of which is such 
that it is adapted to be slidably received within the bore 
14 of a casing head 16 (FIG. 4). The lower portion 
18 of the hanger support member 12 is formed with a 
reduced outside diameter (FIGS. 1 and 4), and a sleeve 
20 is slidably received thereon. The lower portion of 
the sleeve 20 is counterbored to provide an annular space 
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22 between the outer surface of the lower portion 18 of 
the hanger support member 12 and the inner surface of 
the sleeve 20. 
An annular packing element 24 is interposed between 

the upper end of the sleeve 20 and the downwardly fac 
ing shoulder 26 on the hanger support member 12 formed 
by the reduction in outside diameter of the lower portion 
18 thereof. A plurality of vertical bores 28 (FIGS. 1 
and 4) are formed in the upper portion of the hanger 
support member 12 on equally angularly spaced radii 
thereof. The bores 28 are each counterbored as indicated 
at 30. Cap screws 32 extend through the bores 28 with 
their heads received in the counterbores 3d. The cap 
screws 32 project through suitable bores 34 in the pack 
ing element 24 and are threaded into suitably tapped 
openings 36 in the upper end of the sleeve 20 to retain 
the hanger support member 12, the packing element 24 
and the sleeve 20 in the proper assembled relation with 
each other. 
The sleeve 20 is provided adjacent its upper end with 

a plurality of circumferentially spaced apertures 40 
(FIGS. 1 and 2) extending radially therethrough. A 
locking lug 42 is slidably received within each of the 
apertures 40. Each of the locking lugs 42 is provided 
at its inner end with laterally extending ?anges 44 (FIG. 
2) adapted to abut the inner surface of the sleeve 29 
to limit outward radial movement of the lugs. Shear pins 
45 normally retain each of the locking lugs in its re 
tracted position. An annular lug actuating member 46 
(FIGS. 1 and 4) is slidably disposed in the annular space 
22 between the sleeve 20 and the lower portion 18 of 
the hanger support member 12 beneath the lugs 42. The 
lug actuator 46 is provided with an upwardly facing, 
downwardly and outwardly sloping cam surface 48. A 
plurality of cylindrical, downwardly facing spring guide 
lugs 50 are formed on the lower end of the lug actuator 
46, each of which is received within the upper end of a 
coil spring 52. The lower ends of the coil springs 52 are 
received over similar, upwardly projecting spring guide 
lugs 54 formed on the upper surface of an annular spring 
compressing member 56 slidably mounted in the lower 
portion of the annular space 22 with its lower end project 
ing below the lower ends of the hanger support member 
12 and the sleeve 20. Shear pins 58 normally retain the 
spring compressing member 56 in this position. A plu 
rality of tapered recesses 57 are formed in the inner 
surface of the member 56 and a slip member 59 is mount 
ed in each recess. A spring 61 is mounted beneath each 
slip 59 and urges the slip upwardly into engagement with 
the outer surface of the lower portion 18 of the body 
support member 12 to prevent upward movement thereof 
relative to the member 56. 
The bore through the hanger support member 12 is 

broken into several sections 68, 62, 64, 66 and 63, re 
spectively, of progressively smaller diameters as it pro 
gresses from the top of the member 12 toward the bot 
tom. The upper end 62 of the bore of the support mem 
ber 12 is upwardly ?ared and the several bore sections 
are connected to each other by upwardly facing, down 
wardly tapered sections 79, '72, 74 and 76, respectively. 
A seal carrier 86, having an outer diameter adapted to 

be slidably received within the bore section 66 of the 
hanger support member 12, and a downwardly facing, 
tapered surface 82 adjacent its lower end, is mounted in 
said bore section 66 with the surface 32 resting on the 
upwardly facing, downwardly tapered surface 76. A 
plurality of radially projecting lugs 84 are ?xed to the seal 
carrier 80 and are received within suitable ]-slots 86 pro 
vided in the wall of the ‘bore section 66 of the hanger sup~ 
port member 12 to lock the seal carrier 8d therein. A 
plurality of similar J-slots 88 are formed in the inner wall 
of the seal carrier 80 to permit connection therewith of an 
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installing and removing tool ‘(not shown). The upper end 
of the seal carrier 89 is downwardly tapered as illustrated 
at 90 to form a continuation of the surface 74 in the bore 
of the hanger supportmember 12 when the seal carrier 
80 is installed therein. A stripper type seal 92 is fixed to 
the seal carrier 30 and is adapted to engage the outer sur 
face of .a tubular member projecting therethrough in the 
manner described hereinbelow. ' i 

A tubular hanger element ‘1% is adapted to be slidably } 
received within the hanger support member 12. The 
hanger element 106 is provided with threads 1191 in the 
wall of its bore at the upper end thereof, and with down 
wardly facing beveled surfaces 192 and 1114 on its exterior 
adapted to rest on the upwardly facing beveled surfaces 
‘It! and 72, respectively, in the hanger support member 12. 
The lower portion of the hanger element 1% is cut back 
as indicated at 1136, and an annular packing element 1% 

10 

15 

is mounted thereon and retained by a gland nut 110. The _ 
packingelement 108 is received within and is adapted to 
seal against the wall of the bore section 64 in the hanger 
support member 12. The upper end of the hanger element 
IM'is similarly cut back as illustrated at 112 to receive a 
packing element 114 held thereon by a gland nut'116. 
The packing element 114 is received within and seals 
against the wall of the bore section 60 of the support mem 
ber 12. ' 

T he hanger element 1% is relea'sably locked within the 
‘support member 12 by a plurality of radially movable 
locking lugs 120, 120a, 1201) and 1211c, respectively, 
(FIGS. 1, 3 and 4) adapted to project outwardly from the 
hanger element 169 into a suitable annular groove'122 
formed in the‘wall of the bore section 62 of the support 
member 12. Since all of these lugs are the same, only 
the'lug'120 and the cylinder within which it operates need 
be describe-d herein. " ' 

The locking lug 120 is in the form of a piston having 
an enlarged piston head 123 slidably received within a 
cylinder 124 formed in the hanger element 101). A cylin 
drical sleeve 126 surrounds the outer, smaller diameter 
portion of the lug 1211 insliding engagement therewith and 
is threaded into the outer end of the cylinder 124. Suit 
able O-ring seals 125 and 127 are provided to prevent 
leakage between the piston head 123 and the cylinder 
124, and between the lug 120 and the sleeve 126, respec 
tively. A compression spring 128, mounted in a smaller 
diameter bore 130 at the inner end of and coaxial with the 
cylinder 124, bears against the inner end of the lug 120 
and urges the lug outwardly. A vent passageway 132 com 
nects the inner end of the cylinder 124 with the space 
above the hanger element 100. ' 
The bore 140 through the tubular hanger element 160 

is counterbored at its upper end as indicated ‘at 142. Each 
of the cylinders 124 is connected by a passageway 144 
with the counterbored portion 142 of the bore 161). A 
sleeve valve 146 slidably received in the counterbore 142 
normally seals the inner ends of the passageways 144. 
The sleeve valve 146 is provided with a plurality of suit 
able O-ring seals 148 which are positioned at opposite 
‘sides of the passageways 144 when the sleeve valve' 146 is 
at its lowest position within the counterbore 142, as shown 
in FIG. 1. A shear pin 149 normally retains the sleeve 
146 in its lowermost'position. , ,7 
A tubular sub 150 (FIGS. 1 and 4) is threaded into the 

lower end of the bore 140 of the hanger element 100, and 
a is adapted to project downwardly therefrom through the 
stripper seal element 92. The lower end of the sub 150 
is threadedly connected to the upper end of a tubing string 
152. The bore 154 through the sub 150 is provided with 
an annular locking groove 156 adapted to receive in lock 
ing engagement a back pressure valve (not shown) which 
may be of the type illustrated in US. Patent No. 2,856,003 
which issued to J. V. Fredd on October 14, 1958, and is 
entitled Well Tools. A similar locking groove 158 is pro 
vided in the bore 160 through the sleeve valve 146 to ' 
receive another back pressure valve (not shown) of similar 
type. 
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In order to install the hanger assembly 111, the hanger 
support member 12, with its locking mechanism attached 
thereto, is lowered into the casing head 16 (FIG. 4) until 
the lower end of the spring compressing member 56 con-' 
tacts the upper end of a previously installed hanger or an 
upwardly facing abutment surface 170 provided in the 
casing head 16. Further downward movement of the sup 
port member 12 causes the shear pin 58 to break, and the 
continued downward movementof the support member 12 
relative to the spring compressing member 56 compresses 
the springs 52. When the locking lugs 42 reach the eleva 
tion of an annular locking groove 172 provided in the eas 
ing head 16 (FIG. 4), the lug actuator 46, is moved up 
wardly by_ the springs '52 to break the shear pins 45 and 
force the lugs 42 outwardly, into the groove 172. The lug 
actuator 46 subsequently moves in back of the lugs 42 to 
lock the same in their outer positions. The hanger support 
member 12 is now ?rmly locked in place within the casing 
head 16. The weight of the hanger support member 12, 
and the elements to be supported thereby, causes the mem 
ber 12 tormove downwardly within the sleeve 20, thus 
energizing the packing element 24 into tight engagement 
with the inner wall of the casing head 167 
A suitable installing'tool (not shown) is now engaged 

in the J-slots 88 in the seal carrier 80 and the carrier is 
lowered until the lugs 84 there-0n are received and locked 
Within the J-slots 86 inthe support member 12. The. in 
stalling tool is then disengaged from the J-slots 88 and the 
tool removed. , V V - 

The tubing string .152 is then lowered through the 
stripper seal 92. which maintains wiping engagement with 
the tubing string to prevent ?uid‘from ?owing upward 
along the latter.’ The sub 1501 is connected to the upper 
end of the tubing string, 152, the hanger .elementrltlti is 
connected to the upper end of the sub 150 and a suitable 
installing mandrel (not shown) is screwed into the threads 
101 at the upper end of the hanger element 100. The 
hanger element 1101} with the sub 150 and the tubing string 
152 suspended therefrom is then lowered by means of the 
installing mandrel until'the downwardly facing support 
surfaces 102 and 194 thereon are resting on the upwardly 
facing support surfaces 70 and 72 in thehanger support 
member 12. At this elevation of the hanger element 100, ' 
the locking lugs12'0 will be opposed to the locking groove 
122‘ in thehanger support member 12, and will be forced 
outwardly into said groove by the springs 128. The com 
plete tubing hanger assembly 10 is now ?rmly locked in 
place within the casing head 16 and the installing mandrel 
can be unscrewedfrom the thread 101 and removed. 

If it is desired for any reason to raise the tubing string 
152, a tubular mandrel (not shown) is screwed into the 
thread 101, a back pressure valve (not shown) is lowered 
therethrough and installed in the locking ‘groove 156 in the 
sub 150, and ‘a pump-through type back pressure valve 
(not shown) is similarly installed in the locking groove 
158 in the sleeve valve 146. The upper back pressure 
valve is then picked up in a well known manner to open’ 
the sleeve valve 146, and pressure ?uid is then pumped 
through the mandrel into the space between the valves. 
The pressure ?uid then ?ows through the passageways 144 
into the cylinders 124 between the piston heads 123 on the 
locking lugs 120 and the, sleeves 126 thus causing the lugs 
120 to be moved inwardly against the action of the springs 
128 and out of locking engagement with the locking 
groove 122. The hanger element 100, with the sub 
p150 and tubing string 152 attached thereto, can now be 
moved upwardly'away from the remainder of the well 
head assembly.‘ Reinstallation of the’ tubing string 152, 
and the hanger element 100 for support thereof, is effected 
in the same manner as the original installation described 
above. . ' ' ' 

From the foregoing description it may be seen that the 
structure described provides means whereby a tubing 
string can be installed through, supported from, and re 
moved from a casing head at the desire of the well operator 
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without requiring the performance of any operations at the 
exterior of the casing head. As set forth above, this type 
of mechanism is particularly advantageous in underwater 
installations, since all of the necessary operations for in 
stallation or removal can be performed above the water 
surface thus eliminating the need for the services of a 
diver. 
The embodiment dis-closed in FIG. 5 is essentially the 

same as that disclosed in FIGS. 1 to 4 and the same refer 
ence numerals with the letter “a” appended thereto are 
used to denote the elements which are the same. The 
diiierence in the embodiment illustrated in FIG. 5 is that 
the ?uid actuated locking lugs 12!) have been replaced by a 
plurality of locking pins 189 ?xed to the hanger element 
106a and adapted to be received and locked within suit 
able I-slots 182 formed in the wall of the bore section $251 
of the support member 12a. 

Installation and removal of this modi?cation are the 
same as described above with the exception that a suitable 
tool (not shown) is engaged with the upper end of the 
hanger element 160a, in any manner well known in the art, 
and locking engagement or disengagement between the ele 
ment 108a and the support member 12:; is effected through 
physical manipulation of the member 100a. 
While preferred embodiments of the invention have 

been shown and described herein, it should be noted that 
various changes may be made therein, without departing 
from the spirit of the invention as de?ned in the appended 
claims. 
The invention having thus been described, what is 

claimed as new and desired to be protected by Letters 
Patent is: 

I claim: 
1. A tubing hanger assembly comprising a tubular tub 

ing hanger support member having an annular groove in 
the wall of its bore, an upwardly facing support surface 
within said hanger support member, a tubular tubing 
hanger adapted to ?t within the bore of said hanger sup 
port member, a support surface on said tubing hanger 
adapted to engage the upwardly facing support surface in 
said hanger support member, a plurality of cylinders in 
said tubing hanger with their axes extending radially there— 
of, a plurality of locking lugs adapted to be projected out 
wardly into said annular groove, each of said lugs having a 
piston head slidable within one of said cylinders, spring 
means normally urging said lugs outwardly, said tubing 
hanger having passageways connecting said cylinders with 
the bore through the tubing hanger for conducting ?uid 
under pressure from the bore to the cylinders to retract 
said locking lugs, and a remotely operable valve in the 
bore of said tubing hanger for normally blocking off said 
passageways from the pressure of ?uid in said bore. 

2. A tubing hanger assembly comprising a tubular tub 
ing hanger support member having an annular groove in 
the wall of its bore, a tubular tubing hanger adapted to 
?t within the bore of said hanger support member, a plu 
rality of cylinders formed in said tubing hanger with their 
axes radially disposed, a plurality of locking lugs adapted 
to be projected outwardly into said annular groove, each 
of said lugs having a piston head slidably received within 
one of said cyinders, spring means for normally urging 
said lugs outwardly, said tubing hanger having passage 
ways therein connecting said cylinders with the bore of the 
tubing hanger for introducing pressurized ?uid from the 
bore into the cylinders to retract the locking lugs and a 
sleeve valve slidably mounted in said bore for movement 
to and from a position covering the ends of said passage 
ways, the internal diameter of said sleeve valve being at 
least as large as the bore in said tubing hanger. , 

3. The tubing hanger assembly of claim 2, wherein said 
tubing hanger is formed with an upwardly facing shoulder 
engaging the lower end of said sleeve valve. 

4. The tubing hanger of claim 3, wherein said sleeve 
valve is connected to said tubing hanger with a shear pin. 

5. A well head assembly comprising, a casing head hav 
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6 
ing a vertical bore therethrough and an annular lug re 
ceiving groove formed in the Wall of said vertical bore, 
a tubular hanger support member slidably received within 
said vertical bore, a plurality of locking lugs associated 
with said hanger support member, wedging means urging 
said locking lugs outwardly of said support member where~ 
by when said lugs are in registration with said groove 
said lugs move outwardly into said annular groove in the 
wall or" said vertical bore, means releasably mounted on 
said support member and engaging said wedging means 
and being engageable with said casing head for forcing 
said wedging means between said lugs and said support 
member after said lugs move into said groove, said hanger 
support member having a vertical bore therethrough, a 
tubing hanger adapted to be ?xed to the upper end of a 
tubing string, said tubing hanger being slidably received 
within the bore through said hanger support member, and 
matching support surfaces formed in said hanger support 
member and on said tubing hanger ‘for supporting said tub 
ing hanger Within the bore through said support member. 

6. A well head assembly comprising, a casing head 
having a vertical bore therethrough and an annular groove 
in the wall of said vertical bore, a tubular hanger support 
member slidably received within said‘ vertical bore, a 
sleeve slidably mounted on said hanger support member, 
means for limiting axial movement of the Sleeve with 
respect to the support member, a plurality of apertures 
extending radially through said sleeve, locking lugs slid 
ably mounted in said apertures, means for moving said 
locking lugs outwardly into said annular groove in the 
casing head, said hanger support member having a verti 
cal bore therethrough, a tubing hanger receivable within 
the bore of said support member and adapted to be ?xed 
to the upper end of a tubing string, matching support 
surfaces formed in said hanger support member and on 
said tubing hanger for supporting said tubing hanger 
within the bore through said support member, a plurality 
of locking lugs mounted on said tubing hanger, and lug 
receiving means formed in the wall of said bore through 
said support member into which said lugs on the tubing 
hanger project to eifect locking engagement between said 
tubing hanger and said hanger support member. , 

7. The assembly of claim 6 wherein said lug receiving 
means is a groove in said support member and wherein 
said hanger includes cylinders slidably receiving said 
hanger locking lugs for axial movement thereof in their 
respective cylinders upon application of ?uid pressure in 
said cylinders7 said locking lugs being projectable into 
said grooves to effect said locking engagement between the 
hanger and the support member. 

8. The assembly of claim 6 wherein said lug receiving 
means is a plurality of I-slots in said support member, 
each I-slot including an upper portion extending length 
wise of said support member and a lower portion extend 
ing angularly of its respective upper portion, said locking 
lugs on said tubing hanger being received in said slots so 
that when said lugs are in the upper portions of the slots, 
the tubing hanger can be received into or removed from 
said support member and so that when said lugs are in 
said lower portions of said slots, said hanger can be locked 
in said support member against axial movement relative 
thereto. 

9. A well head assembly comprising, a casing head 
having a vertical bore therethrough and an annular groove 
in the wall of said vertical bore, a tubular hanger support 
member slidably received within said vertical bore, the 
lower portion of said hanger support member having a 
reduced external diameter, a sleeve slidably mounted on 
the reduced diameter portion of said hanger support mem 
ber, means for limiting axial movement of the sleeve with 
respect to the support member, a plurality of apertures 
extending radially of said sleeve, locking lugs slidably 
mounted in said apertures, means for moving said locking 
lugs outwardly into said annular groove to secure the 
support member to the casing head, said hanger support 
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member having a vertical bore therethrough, a tubing 
hanger adapted to be ?xed to the upper end of a tubing 
string, said tubing hanger being slidably received within 
the bore through said hanger support member, matching 
support surfaces formed in said hanger support member 
and on said tubing hanger for supporting said tubing 
hanger within the bore through said support member, a 
plurality of locking lugs mounted on said tubing hanger, 
and lug receiving means formed in the wall of said bore 
through said support member into which said lugs on the 
tubing hanger project to- effect locking engagement be 
tween said tubing hanger and said hanger support member. 

10. A well head assembly comprising, a casing head 
having a vertical bore therethrough and an annular groove 
formed in the wall of said vertical bore, a tubular hanger 
support member slidably received within said vertical 
bore, the lower portion of said hanger support member 
having a reduced external diameter, a sleeve slidably 
mounted on said lower portion of the hanger support 
member, means for limiting axial movement of the sleeve 
with respect to the support member, a sealing member 
interposed between said sleeve and the upper portion of 
said hanger support member and adapted to be energized 
into sealing engagement with the wall of said vertical bore 
by downward movement of said support member relative 
to said sleeve, a plurality of apertures extending radially 
through said sleeve, a' locking lug slidably mounted in 
each of said apertures, means for moving said locking lugs 
outwardly into said annular groove to fasten the hanger 
support member within the casing head, said hanger 
support member having a vertical bore therethrough, a 
tubing hanger adapted to be ?xed to the upper end of a 
tubing string, said tubing hanger being receivable within 
the bore through said hanger support member, matching 
support surfaces in said hanger support member and on 
said tubing hanger for supporting said tubing hanger with 
in the bore through said support member, a plurality of 
locking lugs mounted on said tubing hanger, and lug re 
ceiving means formed in the wall of said bore through said 
support member into which said lugs on the tubing hanger 
project to eifect locking engagement between said tubing 
hanger and said hanger support member. 

11. In a tubing hanger assembly, a’ tubular tubing 
hanger support member having a lower portion of smaller 
external diameter than its upper portion, a sleeve slidably 
mounted on the lower portion ofsaid support member, 
means for limiting axial movement of the sleeve with re 
spect to the support member, an annular packing element 
surrounding said lower portion of said support member 
between the upper portion thereof and said sleeve, said 
sleeve having a plurality of radially disposed apertures 
therein, a plurality of lugs mounted one in each of said 
apertures for radial movement with respect to said sleeve, 
and an annular lug actuating cam in engagement with the 
inner ends of said lugs and slidably mounted on the lower 
portion of said support member for longitudinal move 
ment with respect to said support member and said sleeve 
and effective when so moved to project said lugs out 
wardly. 7 

12. In 'a tubing hanger assembly, a tubular tubing 
hanger support member having a lower portion of smaller 
external diameter than its upper portion, a sleeve slidably 
mounted on the lower portion of said member, means for 
limiting axial movement of the sleeve with respect to the 
support member, the lower end of the bore through said 
sleeve being counterbored to provide an annular space 
between said sleeve and said support member, said sleeve 
having a plurality of radially disposed apertures therein, 
a plurality of lugs mounted one in each of said apertures 
for radial movement with respect to said sleeve, and an 
annular lug actuating cam in engagement with the'inner 
ends of said lugs and mounted in said annular space for 
longitudinal movement with respect to said hanger sup 
port member and said sleeve and e?‘ective when so moved 
to project'said lugs outwardly. ' 
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13. In a tubing hanger assembly, a tubular tubing 

hanger support member having a lower portion of smaller 
external diameter than its upper portion, a sleeve slidably 
mounted on the lower portion of said member, means 
for limiting axial movement of the sleeve with respect to 
the support member, the lower end of the bore through 
said sleeve being counterbored to provide an annular 
space between said sleeve and said support member, said 
sleeve having a plurality'of radially disposed apertures 
therein, a plurality of lugs mounted one in each of said 
apertures for radial movement with respect to said sleeve, 
an annular lug actuating cam mounted in said annular 
space for longitudinal movement with respect to said 
hanger support member and said sleeve, spring means 
abutting’ the lower end of said lug actuating cam, and an 
annular spring compressing member slidably mounted on 
the lower portion of said support member and abutting 
the lower end of said spring means, the lower ends of said 
spring compressing member projecting downwardly be 
neath the lower ends of said hanger support member and 
said sleeve. ' ' ' 

14. In a tubing hanger assembly, a tubular tubing 
hanger support member having‘ a lower portion of smaller 
external diameter than its upper portion,’ a sleeve slid 
ably mounted on the lower portion of said member, means 
for limiting axial movement of the sleeve with respect to 
the support member, an annular packing element sur 
rounding said lower portion of said support member be 
tween the upper portion thereof and said sleeve, the lower 
end of the bore through said sleeve being counterbored 
to provide an annular space between said sleeve and 
said support member, said sleeve having a plurality of 
radially disposed apertures therein, a plurality of lugs 
mounted one in each of said apertures for radial move 
ment with respect to said sleeve, an annular lug actuating 
cam mounted in said annular space for longitudinal move 
ment with respect to said hanger support member and said 
sleeve, spring means , a_butting the lower end of said lug 
actuating cam, an annular spring compressing member 
abutting the lower end of said spring means and project 
ing downwardly beneath the lower ends of said hanger 
support member and said sleeve, and a shear pin for 
normally retaining said spring compressing member in 
this position. . 

15. In a tubing hanger assembly, a tubular tubing 
hangers support member, a sleeve slidably mounted on 
said support member in circumscribing circumferentially 
spaced relation to said support member, means for limit 
ing axial movement of said sleeve with respect to said 
support member, said support member and sleeve having 
opposed annular surfaces movable toward and away from 

, each other upon sliding movement of said sleeve relative 
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to said support member, an annular packing element cir 
cumscribing said support member and being positioned 
between said surfaces of said support member and said 

> sleeve, said sleeve having a plurality of radially disposed 
apertures therein, a plurality of lugs individually mounted 
in said apertures for radial movement with respecttto said 
sleeve, and means engageable with said lugs for project 
ing said lugs radially outwardly in said apertures. 

16. In a tubing hanger assembly, a tubing hanger sup 
port member, a sleeve mounted on said support member 
in circumscribing spaced relation thereto, said sleeve 
having a radially disposed aperture therein, a lug mounted 
in said aperture for radial movement with respect to said 
sleeve and having an inner end facing said support mem 
ber, and a lug actuating cam in engagement with the inner 
end of said lug and being mounted in the space between 
said sleeve and said support member for longitudinal 
movement with respect to said support member and said 
sleeve and e?ective when so moved to project said lug 
outwardly in said aperture. 7 

17. In a tubing hanger assembly, a tubing hanger sup 
7 port member, a sleeve mounted on said member in cir 

75 cumscribing spaced relation to said member, said sleeve 
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having a plurality of radially disposed apertures therein, 
a plurality of lugs mounted one in each of said apertures 
for radial movement with respect to said sleeve, an an 
nular lug actuating cam mounted between said sleeve and 
said support member and being longitudinally movable 
with respect to said support member and said sleeve, said 
cam having an upper end adjacent to said lugs and an 
opposite lower end, spring means between said support 
member and said sleeve and abutting the lower end of said 
earn, and an annular spring compressing member slidably 
mounted between said support member and said sleeve 
and engaging said spring means, said spring means being 
held under compression between said cam and said com 
pressing member and urging the upper end of said cam 
against said lugs whereby upon longitudinal movement 
of said cam toward said lugs, said cam moves said lugs 
outwardly in their respective apertures. 
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