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[57] I l' . ABSTRACT 

A. hanger for suspending a pipe string within a well 

1111 3,741,589 
[45] June 26, 1973 

comprising: a tubular body member and a support ring 
mounted around the body member for axial movement 
thereon. The body member may be adapted for con 
nection at its upper end to a handling string and at its 
lower end to the pipe string to be suspended. The body 
member may be provided with a reduced outside diam 
eter mid-portion and a larger diameter backup portion 
with stop shoulders at the upper end of the back-up 
portion and upper end of the mid-portion. The support 
ring may be axially split along- one side so as to be con 
tractable from its unrestrained position and self 
expandable from the contracted position to its unre 
strained position. The hanger is provided with a ‘release 
arrangement for holding the ring around the body 
member mid-portionbut being disengageable to allow 
the ring to move upwardly relative to the body member 
and around the back-up portion thereof in its unre 
strained position until it contacts the stop shoulder at 
the upper end of the back-up portion. In this position 
the backup portion locks the ring in its unrestrained po 
sition and prevents downward movement of the body 
member relative to the support ring. In one embodi 
ment the release arrangement is disengageable on con 
traction of the ring. In another embodiment the release 
arrangement initially holds the ring around the mid 
portion in a collapsed condition. On disengagement the 
release allows the ring to expand to its unrestrained po 
sition for movement to the locked position around the 
back—up portion. . 

22 Claims, 13 Drawing Figures 
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PIPE HANGER 

This is a continuation of 1 application Ser. No. 
862,887, filed Oct. 1, 1969, and now abandoned. 

BACKGROUND OF THE. INVENTION 
1. Field of the Invention 

_ This invention pertains to oil and gas well apparatus. 
More specifically, it concerns apparatus used to hang 
casing or tubing within a well. 

, 2. Description of the Prior Art ' 

Normally, casing and tubing strings are supported in 

ers comprised a solid mandrel with a support ring or 
shoulder which rested on an upwardly facing shoulder 
in the'wellhead. However, in recently used methods, 
particularly offshore methods, this design is not suit 
able. For example, in extended casing methods, which 
are becoming more and, more popular, the wellhead 
may be located at ___the"mudline with risers connected 
thereabove for extension to the surface. Normally the 
risers" are the same size as their respective down-the 
hole casing strings. With the old standard solid mandrel 
hanger, drilling tools and other down-the-hole equip 
ment are limited in size by the wellhead support shoul 

der rather than the casing diameter. _ To‘ eliminate this problem, hangers with various re 

tractable type hanging mechanisms have been devel 
oped. ‘The most common type used has been one which 
comprises a‘plurality of spring~loaded latch segments. 
The bottom edge of the segments are tapered so that 
they will cam in upon entry into the bit guide and riser 
through which the hanger must pass before reaching 
the wellhead or hanger-head, as they are sometimes 
called. The lead-in taper also prevents hang-up in blow 

va wellhead by a hanging device. In the past, most hang- _ 
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out prevention equipment. Hangers of this design are “ 
clearly show‘n’in U.S. Pat. No. 3,421 ,580 issued on Jan 
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eter portion which then drops behind the spring ring 
locking the ring against inward movement and the 
hanger against downward movement. 
One embodiment shown has a lip type arrangement 

to hold the spring in a non-engaging position until the 
hanger enters the riser. It is then released, but cammed 
inwardly by the riser until it reaches the support reces 
ses. Another embodiment utilizes a unique latch re 
lease mechanism which holds the ring in its collapsed 
position until it reaches the level of the support reces 
ses where it is released. Other features of the invention 
pointed out in the claims can best be set forth in the de 

' scription which follows. 

BRIEF DESCRIPTION OF THE DRAWINGS 

- For a detailed description of preferred embodiments 
of the invention, reference will be made to the accom- I 
panying drawings, but these are only exemplary of the 
invention which can be varied by one skilled in the art. 
In the drawings: 
FIG. 1 is a vertical quarter section showing one em 

bodiment, of the invention; 
FIG. 2 is a horizontal section of the embodiment of 

FIG. 1 taken along line 2—2 thereof; 
FIG. 3 is another horizontal section of the embodi 

ment of FIG. 1 taken along line 3-3 thereof; 
FIGS. 4, 5 and 6 are partial vertical quarter section 

views of the embodiment of FIG. 1 showing the hanger 
in various stages as it is lowered into a wellhead, 
FIG. 7 is an elevation view in section of another em-_ 

bodiment of the invention showing the hanger in its ini 
tial position of engagement in a hanger head; 
FIG. 8 is an elevation view partially in section, ro 

tated ninety degrees from the view of FIG.‘ 7; 
FIG. 9 is an elevation view in section of the embodi 

ment of FIGS. 7 and 8 showing the hanger in its ?nal 
_ support position within a hanger~head; 

uary 14,1969. This patent also gives a good description ’ 
of an extende'd'casing drilling method. However, these 

' spring loaded latch type hangers do have some de? 
,cienciesliv Full engagement of the latches into their‘ 
hanger'irecesses is solely dependent on spring loading 
to overcome any‘foreign matter which may be present 
in the recesses. To sus'pe'nd ‘maximum casing weight, 
these latches must be fully engaged. Furthermore,‘it is 
necessary to provide a rather complex mounting ar 
rangementfor the latches to prevent their coming off 
of the hanger body when it is out of the hole. Many of 
them also have no means of locking‘the latches in place 
to prevent accidental disengagement. Other‘. designs 
have‘ eliminated the plurality of spring loaded latches. 
For example, US. Pat. No. 3,420,308 issued on Jan. 7, 
I969 disclosed a single spring ring latch. However, 
these designs also present problems in the manner of 
energizing and locking the latches in place. 

SUMMARY OF THE INVENTION 
In the present invention, spring loaded latches as pre 

viously described are replaced by a single spring ring 
the outside diameter of which, in the unrestrained posi 
tion, equals the diameter of the wellhead recesses. 
Prior to reaching the wellhead support recesses the 
spring ring is held in a collapsed or contracted position 
around a reduced diameter portion of the hanger body. 

' When the hanger reaches the recesses the ring is al 
lowed to expand to its unrestrained position engaging 
the recesses. The vhanger body has another larger diam- _‘ 

FIG. 10 is an elevation view, partially in section, ro 
tated ninety degrees fromv the view ofv FIG. 9; 
FIG. 11 is an elevation view, in section, showing the 

arrangement of two hanger-heads with different size 
' recesses for selectively supporting two hangers similar 

- to the one shown in FIGS. 7 through 10; 
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FIG. 12 is a side elevation view of the releasing latch 
of the embodiment of FIGS. 7 through 10 showing by 
dotted lines a modification for selective releasing; and 
FIG. 13 is an enlarged detail of the recesses of FIG. 

11, showing'the recesses of the upper hanger-head in 
solid lines and the lower in dotted lines. " 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring ?rst to FIGS. 1 through 6, one embodiment 
of the invention will be described. The hanger of this 
embodiment comprises a tubular body portion 10 and 
a support ring portion 30. Body 10 may be provided 

60 

65 

with _ upper and lower connection means such as 

threads ‘I1, 12 respectively for connection to a casing 
,2, to be supported thereby and a handling joint or riser 

Body 10 has a reduced diameter mid~portion 13, a 
slightly larger diameter back-up or locking portion 14, 
upper stop shoulder 15 and lower stop shoulder 16. 
Lower stop shoulder I6 is provided with upwardly pro 
jecting circumferentialrim 17 with a lip 18 projecting 
inwardly from rim l7. Mid-portion 13 is connected to 

. back-up portion 14 by downwardly facing intermediate 
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stop shoulder 20 and frustoconical surface 21. Back-up 
portion 14, upper stop shoulder 15 and lower stop 
shoulder 16 may be ?uted as at 22 to provide a passage 
way for ?uid returns for cementing and the like. 
Support ring 30 is axially split along one side by the 

removal of a section so that the opposed ends of the 
ring 32 and 34 in the unrestrained position shown in 
FIGS. 1 through 3 are separated by some distance. This 
allows the ring to be collapsed or contracted. The ring 
30, could be solid throughout. However, for ?exibility 
and ?ow passage purposes it may be segmented as 
shown. It may comprise a lower continuous body ring 
36, guide segments 37 and support segments 38. Near 
the junction of guide segments 37 and support segment 
38, holes 40 may be formed in communication with the 
interior and exterior of the support ring to cooperate 
with the hanger body ?utes 22 to provide ?uid passage. 
The lower edge of ring 36 is provided with an out 
wardly projecting lip 42 which cooperates with rim lip 
18 to initially hold ring 30 in the position shown in FIG. 
1. This prevents ring 30 from prematurely sliding up 
wardly around back-up portion 14. 

Referring now to FIG. 4, as the hanger is lowered into 
a surrounding casing or riser 50, the lower camming 
surface 52 of guide segments 37 causes support ring 30 
to be contracted to a point where cooperating lip 18 
and 42 are disengaged. This allows support ring 30 to 
move upwardly relative to and around body mid 
portion 13, as the hanger moves downwardly in riser 
50, until the upper surface of support segments 38 con 
tact the downwardly facing intermediate stop shoulder 
20 as in FIG. Thus, lips 18 and 42 are completely out 
of axial alignment and will not affect expansion of ring 
30. 
As the hanger approaches its ?nal support position, 

as shown in FIG. 6, guide segments 37 and support seg 
ments 38 encounter cooperativecorrelative recesses 
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54 in wellhead 58 and spring outwardly to engage them . 
so that support ring 30 is in its fully expanded or unre- - 
strained position. This allows hanger body 10 and back 
up portion 14 to move downwardly relative to ring 30 
until upper stop shoulder 15 comes to rest against the 
upper surface of support segments 38. If ring 30 does 
not expand completely due to foreign material which 
may be in recesses 54, the frusto-conical surface 21 will 
force it to do so. In this position ring 30 is locked 
against further downward movement assuring positive 
support of its attached casing string. Cementing may be 
performed by returning ?uids upwardly through annu 
lar space 56, the hanger body ?uted areas 22, the 
spaces between guide segments 37, and ?uid passages 
40. If for some reason it is desired to remove the hanger 
and its supported casing before cementing, it is a simple 
matter. An upward force will cause the hanger body 10 
to move upwardly until ring 30 is free of backup por 
tion 14. The upper tapered surfaces of support seg~ 
ments 38 and guide segments 37 cooperate with corre 
sponding tapers in recesses 54 to contract ring 30 
around mid-portion 13. Ring 30 then moves down 
wardly relative to body 10 until lip 42 contacts lower 
stop shoulder 16. If the hanger is completely removed 
from the surrounding pipe or riser the ring 30 will again 
expand with-lips 42 and 18 re-engaging as in the initial 
position shown in FIG. 1. 
Referring now to FIGS. 7 through 10, another em 

bodiment of the invention will be described. This em 
bodiment is similar to the one previously described. 
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The hanger, supporting a casing string 102 and run on 
a riser 101, comprises a tubular body portion 110 and 
a spring ring portion 130 which is also axially split 
along one side providing spaced apart opposing end 
surfaces 132 and 134. For purposes of illustration, ring 
130 is shown as being solid. It could be divided into seg 
ments as the ring of the previously described embodi 
ment. 
Body 110 has a reduced external diameter mid 

portion 113, a larger diameter back-up portion 114, 
upper stop shoulder 115 and lower stop shoulder 116. 
The body may be ?uted as at 122 to provide for ?ow 
returns as previously discussed with reference to the 
prior embodiment. 
One major difference in this embodiment is in its 

method of releasing the ring for engagement with a 
wellhead recess 154. Instead of using the cooperative 
lip arrangement of the prior embodiment, a latch re 
lease assembly 160 is provided. The latch release as 
sembly 160 comprises a carrier 162 and an elongate re 
leasing latch 164. Carrier 162 rides in a slot 123 of 
hanger body 110 and is initially held at the lower posi 
tion shown in FIGS. 7 and 8 by shear pin 166 which 
passes through housing 162 and into holes in hanger 
body 110. Suspension ring 130 is contracted or col 
lapsed about mid-portion 113 and held in this position 
by restraining pins 165 which project out of carrier 162 
into vertical holes drilled in the upper surface of ring 
130. The lower edge of ring 130 is also constrained by 
a circumferential lip 163 in engagement with circum 
ferential groove 142 around body 110. 

Releasing latch 164 rides in a slot 168 in carrier 162 
and is free to pivot about pin 169. A leaf spring 170 is 
attached to latch 164 by screw 17] and biases the latch 
outwardly. As the hanger assembly is lowered through 
blowout preventers and surface equipment the rounded 
leading edge 172 of latch 164 cams the latch in. With 
some sizes another guide leaf spring 175 and pin 176 
may be required to prevent hang-up in the blowout pre 
venters. The tapered leading edge angle is such that the 
horizontal force component is sufficient to overcome 
the preload of leaf spring 170 while the vertical force 
component is insuf?cient to shear pin 166. The releas 
ing latch 164, therefore, collapses and the hanger en 
ters the casing riser 150. One distinct advantage of this 
embodiment is that ring 130 does not drag on the wall 
of riser 150. Only latch 164 does so resulting in very lit 
tle wear on riser 150. 
The pro?le of latch 164 is such that it will not engage 

a coupling gap but will engage recesses 154 in wellhead 
or hanger-head 158. As casing weight is set down on 
the releasing latch 164, pin 166 shears. Carrier 162 is 
held stationary'by latch 164 and hanger body 110 con 
tinues to move downwardly. Guide slots 180 in carrier 
162 and guide pin 18] af?xed to hanger body 110 al 
lows relative movement of carrier 162 within hanger 
body slot 123. Suspension ring 130 is in contact with 
shoulder 144 and moves down with hanger body 110. 
In a short distance of relative travel, e.g., less than an 
inch, ring 130 disengages restraining pins 165. Ring 
130 is then free to expand into contact with the bore 
of hanger-head 158. 
Continued downward travel pushes ring 130 into re 

cesses 154 as better shown in FIGS. 9 and 10. Should 
ring 130 be unable to completely expand into recesses 
154 the taper or frusto-conical surface 146 on hanger 
body 110 contacts the inside diameter of ring 130 and 
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wedges the ring into full engagement with the recesses 
154. The upper stop shoulder 115 then engages the 
upper edge of ring 130 preventing further downward 
travel of hanger body 110 and fully supporting casing 
102 in hanger-head 158. The back-up portion 114 posi 
tively locks ring 130 in its fully engaged position. Dur 
ing cementing of the suspended casing string 102, ce 
ment returns pass behind support ring 130 and through 
one or more ?utes 122 in hanger body ‘110. 
The hanger can be retrieved simply by pulling up 

wardly thereon. Since small shear pin 166 has been 
sheared, carrier 162 will be retained by guide pins 181 
which ride in guide slots 180. 
Minor changes in con?guration would increase the 

versatility of this hanger design. Modi?cation to releas 
ing latch 164 and a different set of hanger recesses 
would permit selective release of hanger support ring 
130. For example, with reference to FIG. 11, another 
hanger-head 198 with another set of recesses 194 could 
be installed at some point below hanger-head 158. A 
casing string (not shown) could then be suspended in 
hanger‘head 194 using a hanger identical to the one 
just described except for modi?cation of the latch 164. 
Then a tubing string (not shown) could be suspended 
in hanger-head 154 by a hanger similar to the one just 
described, modi?ed to receive a tubing string rather 
than a casing string. . 

Referring also now to FIGS. 12 and 13, selective re 
leasing would be accomplished by increasing the length 
of land 191 on latch 164 from X1 to X2 as shown by the 
dotted lines‘. The remainder of the hanger including di 
mensions would-be the same as previously described. 
The recesses l94>in hanger-head 198 would be modi 
fied as shown in FIG. 13. The top recess groove length 
vwould be increased from L,v as in recesses 154 to L2 as 
indicated by the dotted lines. 'Thus, as the casing 
hanger to be suspended in hanger-head 198 passed 
through hanger-head 158 the increased length X2 of 
land 191 being greater than upper groove length Ll of 
recesses 154 would prevent engagement. However, 
when the hanger reached hanger-head 198 with its in 
creased upper recess groove length Lz, the modified 
latch would engage and the hanger would function as 
previously described. Then the tubing hanger could be 
run and suspended in hanger-‘head 158 with an unmodi 
fied latch 164. > > . - ‘ -, " 

- Another application of selective releasing is in the 
vuse of tension type hangers where it is required that 
tension beapplied to a tubing string afterthe packer is 

. ‘set. To set tension, the tubing hanger must be-below the 
desired setting point when thepackeris set. Therefore, 
thehanger mechanism cannot set the'?rst time it passes 
through the recesses of its final support position but 

- must engage the recesses when pulled back up. To ac 
complish this theitu'bing hanger would be'provided with 
a modified latch as 'shown-Iby the dotted ‘lines in FIG. 

. 12. Two sets of‘recesses similar to 154 and 194 in FIG. 
11 would be used. The lowerset 194 with upper groove 
length L, would-be installed one or more joints below 
set 154 with upper groove length L,. The tubing hanger 
could then be lowered through hanger-head 158 until 
the modi?ed latch 161 engaged recesses 194, releasing 
the hanger mechanism. The tubing would then be 
pulled up and the packer set. Continued upward move 
ment would apply tension to the tubing. Since the 
hanger mechanism has been released, it would engage 

' recesses 154 when the tubing hanger is pulledupwardly 
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6 
to that level. The hanger would then be set as previ 
ously described maintaining tension in the tubing 
string. 
Two preferred embodiments and several modi?ca 

tions of spring ring type hangers have been described 
herein. These hangers permit the lowering of drills and 
other down-the-hole well equipment having diameters 
only slightly less than the full bore diameter of casing 
through which it passes. Unique release mechanisms 
for setting the hangers have been shown along with sev 
eral applications thereof. Although these hangers in 
corporate novel concepts they are economically con 
structed and simple to operate. 
We claim: 
1. A hanger for suspending a pipe string within a well, 

comprising: a tubular body member and a support ring 
mounted around said body member for axial movement 
thereon, said body member being adapted for connec 
tion at its upper end to a handling string and at its lower 
end to a pipe string, said body member having a re 
duced outside diameter mid-portion, a larger diameter 
back-up portion above said mid-portion, a downwardly 
facing upper stop shoulder‘ at the upper end of said 
back-up portion and a downwardly facing intermediate 
stop shoulder at the upper end of said mid-portion, said 
support ring being axially split along one side thereof, 
said ring being contractable from an unrestrained posi‘ 
tion to a collapsed position and self-expandable from 
said collapsed position to said unrestrained position; 
release means on said ring and'said body member hold 
ing said ring around said mid-portion and preventing 
axial movement of said ring from 'said mid-portion to 
said back-up portion, and abutment means including a 
downwardly directed surface to effect disengagement 
of said release means upon said abutment means en 
countering an abutment resisting further downward 
movement of said abutment means when said pipe 
string is lowered into the well, said release means being 
disengageable to allow said ring to move upwardly rela 
tive to said body member and around said back-up por 
tion in its unrestrained position until said ring contacts 
said upper stop shoulder, said back-up portion locking 
said ring in said unrestrained position and preventing 
downward movement of said body member relative to 
said support ring. ' i 

'2. A pipe hanger as set forth in claim 1 characterized 
in that said intermediate stop shoulder is connected to 
said back-up portion by a downwardly facing frusto 
conical surface, the upper end- of said ring having an 
upwardly facing frustoconical surface at its inner pe 
riphery. . 

3. A hanger for suspending a pipe string within a well, I 
comprising: a tubular body member and a support ring 
mounted around said body member for axial movement 
thereon, said body member being adapted for connec 
tion at its upper end to a handling string and at its lower 
end to a pipe string’, said body member having a re~ 
duced outside diameter mid-portion, a larger diameter 
back-up portion above said- mid-portion, a downardly 
facing upper stop shoulder at the upper end of said 
back-up portion and a downwardly facing intermediate 
stop shoulder at the upper end of said mid-portion said 
support ring being axially split along one side thereof, 
said ring being contractable from an unrestrained posi 
tion to a collapsed position and self~expandable from 
said collapsed position to said unrestrained position; 
release means on said ring and said body member hold 
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ing said ring around said mid-portion and preventing 
axial movement of said ring from said mid-portion to 
said back-up portion, said release means being disen 
gageable to allow said ring to move upwardly relative 
to said body member and around said back-up portion 
in its unrestrained position until said ring contacts said 
upper stop shoulder, said back-up portion locking said 
ring in said unrestrained position and preventing down 
ward movement-of said body member relative to said 
support ring, characterized in that said release means 
comprises an inwardly projecting lip on the exterior of 
said body member in engagement with an outwardly 
projecting lip on said ring, said lips being disengageable 
on contraction of said ring to permit movement of said 
ring to said locked position around said back-up por 
tion. 

4. A hanger for suspending a pipe string within a well, 
comprising: a tubular body member and a support ring 
mounted around said body member for axial movement 
thereon, said body member being adapted for connec 
tion at its upper end to a handling string and at its lower 
end to a pipe string, said body member having a re 
duced outside diameter mid-portion, a larger diameter 
back-up portion above said mid-portion, a downwardly 
facing upper stop shoulder at the upper end of said 
back-up portion and a downwardly facing intermediate 
stop shoulder at the upper end of said mid-portion, said 
support ring being axially split along one side thereof, 
said ring being contractable from an unrestrained posi 
tion to a collapsed position and self-expandable from 
said collapsed position to said unrestrained position; 
release means on said ring and said body member hold 
ing said ring around said mid-portion and preventing 
axial movement of said ring from said mid-portion to 
said back-up portion, said release means being disen 
gageable to allow said ring to move upwardly relative 
to said body member and around said back-up portion 
in its unrestrained position until said ring contacts said 
upper stop shoulder, said back-up portion locking said 
ring in said unrestrained position and preventing down 
ward movement of said body member relative to said 
support ring, characterized in that the length of said 
mid-portion of said body member is substantially 
greater than the axial length of said ring permitting, 
when said release means is disengaged, limited axial 
movement of said ring on said mid-portion to a point 
where said release means is non-engageable. 

5. A pipe hanger as set forth in claim 1, characterized 
in that said release means comprises restraining means 
engaging said ring and holding said ring in a collapsed 
position around said mid-portion, said restraining 
means being disengageable from said ring to permit ex 
pansion and movement of said ring to said unrestrained 
and locked position around said back-up portion, said 
restraining means comprising elements engageable 
with said ring by downward movement of said restrain 
ing means relative to said ring and disengageable from 
said ring by upward movement of said restraining 
means relative to said ring. 

6. A pipe hanger as set forth in claim 5, characterized 
in that said restraining means comprises pins mounted 
in a housing member, said pins engaging holes in one 
edge of said support ring, said housing member being 
mounted on said body member and attached thereto by 
shear means, said housing member and said pins being 
moveable on said body member on shearing of shear 
means for said disengagement from said ring to permit 
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said expansion and movement of said ring to said unre 
strained and locked position. 

7. A hanger for suspending a pipe string within a well, 
comprising: a tubular body member and a support ring 
mounted around said body member for axial movement 
thereon, said body member being adapted for connec 
tion to a handling string at its upper-end and a pipe 
string at its lower end, said body member having a re 
duced outside diameter portion, a larger diameter 
back-up portion above said reduced portion, a down 
wardly facing upper stop shoulder at the upper end of 
said back-up portion and a downwardly facing interme 
diate stop shoulder at the upper end of said reduced di 
ameter portion and an upwardly facing stop shoulder at 
the lower end of said reduced diameter portion, said 
support ring being axially split along one side thereof 
to permit contraction of said ring from an unrestrained 
position to a collapsed position and self-expansion from 
said collapsed position to said unrestrained position, 
release means on said ring and said body member hold 
ing said ring in a position wherein it is disposed around 
said reduced diameter portion and preventing axial 
movement thereon, said release means comprising ele 
ments on said ring and body engageable upon expan 
sion of said ring from said collapsed position and disen 
gageable upon contraction of said ring from the posi 
tion achieved by said expansion, and cam means con 
nected to said ring to effect said contraction of said ring 
and disengagement of said release means upon said 
cam means encountering an abutment preventing fur 
ther downward movement of said cam means when said 
pipe string is lowered into the well, said ring upon dis 
engagement of said release means being free for limited 
axial movement of said ring from said lower stop shoul 
der to contact with said intermediate stop shoulder 
and, on self-expansion of said ring, from said intermedi 
ate stop shoulder to contact with said upper stop shoul 
der and around said back-up portion, said upper stop 
shoulder and said back-up portion locking said ring in 
said unrestrained position and preventing downward 
movement of said body member relative to said support 
ring. 

8. A pipe hanger as set forth in claim 7, characterized 
in that passage means are formed in said support ring 
in communication with the interior and exterior 
thereof. 

9. A pipe hanger as set forth in claim 7, characterized 
in that said release means comprises a lip around the 
lower edge of said support ring in engagement with a 
lip around said body member near the lower end of said 
mid-portion, said lips preventing axial movement of 
said ring on said body member but being disengageable 
on said, contraction to permit said limited axial move 
ment thereof. 

10. A pipe hanger as set forth in claim 9, character 
ized in that the length of said mid-portion is greater 
than the axial length of said support ring so that said 
lips are non-engageable when said support ring is in 
contact with said intermediate stop shoulder. 

11. A pipe hanger as set forth in claim 7 and a sur 
rounding tubular member for supporting said pipe 
hanger therein, said supporting member having annular 
recesses on the interior thereof corresponding with the 
exterior of said support ring in the unrestrained posi 
tion, said back-up portion being adapted to lock said 
ring in said recesses to prevent downward movement of 
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said hanger therein but allowing upward movement of 
said hanger, 

12. A hanger for suspending a pipe string within a 
well, comprising: a tubular body member and a support 
ring mounted around said body member for axial 
movement thereon, said body member. being adapted 
for connection at its upper end to a-handling string and 
at its lower end to a pipe string, said body member hav~ 
ing a reduced outside diameter mid-portion and a 
downwardly facing upper stop shoulder at the upper 
end of said back-up portion, said support ring being ax 
ially split along one side thereof providing spaced apart 
opposing end surfaces to permit contraction of said 
ring from an unrestrained position to a collapsed posi~ 
tion and self expansion from said collapsed position to 
said unrestrained position, release means on said ring 
and said‘ body holding said ring around said mid 
portion in a collapsed position, said release means 
being disengageable to allow expansion of said ring to 
said unrestrained position and to allow upward move 
ment of said ring around said back-up portion until said 
ring contacts said upper stop shoulder so that said 
back-up portion locks said ring in said unrestrained po 
sition and prevents downward movement of said body 
member relative to said support'ring, and abutment 
means including a downwardly directed surface to ef 
fect disengagement of said release means upon said 
abutment means encountering an abutment preventing 
further downward movement of said abutment means 
when said pipe string is lowered into the well. 

13. A pipe hanger as set forth in claim 12, character 
ized in that said release means comprises restraining 
means engaging said ring at the upper edge thereof 
near said opposing end surfaces and holding said ring 
in said collapsed position around said mid-portion. 

14. A pipe hanger as set forth in claim 13, character 
ized in that said restraining means comprises pins en 
gaging holes in said upper edge of said support ring, 
said- pins being mounted on carrier means disposed 
above said ring for longitudinal upward movement rela 
tive to said ring to release said ring for said expansion 
to said unrestrained position. 

15. A pipe hanger as set-forth in claim 14, character 
ized in that said- abutment means comprises a latch 
member attached tov said carrier means and extending 
below said carrier means between said end surfaces of 
said ring, said downwardly directed surface of said 
abutment means being disposed on said latch member 
below said carrier means and being adapted for engage‘ 
ment with an abutment ‘provided by annular recess 
means in asurrounding tubular member to release said 
carrier means forsaid longitudinal movement. I 

16. A pipe hanger as set forth in claim 15, character 
ized in that said latch is an elongate member pivotally 
attached at its upper end to said carrier means, the 
lower end being biased outwardly from said body mem 
ber by spring means. 
I 17. Apparatus for suspending a pipe string within a 
well comprising: a pipe hanger'a'nd a surrounding tubu 
lar support member having a pair of annular recess 
means therein de?ning therebetween inwardly directed 
radial ?ange means, said pipe hanger comprising a tu 
bular body member and a support ring mounted around 
‘said body member for axial movement thereon, said 
body member being adapted for connection at its upper 
end to a handling string and at its lower end to said pipe 
string for suspension in said well and having a reduced 
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outside diameter mid-portion, a larger diameter back 
‘up portion adjacent said mid-portion and a horizontal 
annular stop shoulder at one end of said back-up por 
tion, said support ring being axially split along one side 
thereof providing spaced apart opposing end surfaces 
to permit contraction of said ring from an unrestrained 
position to a collapsed position and self-expansion from 
said collapsed position to said unrestrained position, 
the outer surface of said ring in said unrestrained posi 
tion corresponding to the shape of said annular recess 
means and including annular groove means to receive 
said radial ?ange means, release means on said ring and 
said body holding said ring around said mid-portion in 
a collapsed position, said release means being disen 
gageable to allow expansion of said ring to said unre 
strained position and to allow axial movement of said 
ring around said back-up portion until said ring con 
tacts said stop shoulder so that said back-up portion 
locks said ring in said unrestrained position in full en 
gagement with said recess means and radial ?ange 
means, preventing downward movement of said pipe 
hanger and its supported pipe string relative to said tu 
bular support member, and abutment means including 
a downwardly directed surface to effect disengagement 
of said release means upon said abutment means en 
countering said radial ?ange means preventing further 
downward movement of said abutment means when 
said pipe string is lowered into the well, said abutment 
means corresponding to the shape of said annular re 
cess means and including groove means to receive said 
radial ?ange means. 

18. Suspension apparatus as set forth in claim 17, 
characterized in that said release means comprises re 
straining means engaging said ring at the upper end 
thereof near said opposing end surfaces and holding 
said ring in said collapsed position around said mid 
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19. Suspension apparatus as set forth in claim 18, 
characterized in that said abutment means comprises 
carrier means disposed above said ring and a latch 
member mounted on said carrier means and extending 
below said carrier means between said end surfaces of ' 
said ring, said downwardly-directed surface of said 
abutment means being disposed on said latch member 
below said carrier means, said' latch member being bi 
ased outwardly from said body member for engage 
ment with said annular recess means and said radial 
?ange to release said restraining means on axial move 
ment of said body member relative to said tubular sup 
port member to release said ring for said expansion to 
said unrestrained position. 

20. Suspension apparatus as set forth in claim 19, 
characterized in that said annular recess means com 
prises at least two pairs of annular recesses each with 
annular radial ?ange means therebetween, said pairs 
.being axially displaced from one another, said latch 
member being adapted for engagement with one pair 
but non-engageable with the other pair. 

21. Suspension apparatus as set forth in claim 19 
characterized in that said restraining means comprises 
pins attached to and extending downwardly from said 
carrier engaging holes in said upper edge of said sup 
port ring, said carrier holding said pinsin said engage 
ment with said holes, said carrier means being attached 
to said body member by shear means shearable on said 
engagement of said latch member and-downward axial 
movement of said body member to allow upward axial 
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movement of said carrier and said pins relative to said 
body member to release said ring for said expansion to 
said unrestrained position. 

22. Suspension apparatus as set forth in claim 21 
characterized in that said latch member is pivotally at- 5 
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12 
tached at its upper end to said carrier, the lower end 
being provided with a tapered leading edge to prevent 
premature engagement of said latch member prior to 
engagement with said recess means. 

* ll‘ * * * 


