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[54] WELL CASING HANGER ASSEMBLY 

[75] Inventor: Norman A. Nelson, Houston, Tex. [57] ABsTlrjcfT l 
, _ _ A well casing hanger assem y or re easably connect 

[73] Assignee. Samuel W. Putch, Houston, Tex. , a ing ?rst and second well casings to and from each 
part lmerest other by a resiliently expandable and contractible 

[22] Filed: May 15, 1974 locking means in which ?rst and second locking shoul 
_ ders are positioned to back up the locking means 

[2]] Appl' No" 465’028 when it is expanded and which serve to positively 
guide the locking means into locking position and se 

[52] U.S. Cl. .................. .. 285/3; 166/208; 166/217; Cure the locking means in the expanded position. One 
285/18; 285/141; 285/3|7; 235/321 of the locking shoulders initially coacts with a receiv 

[51] Int. Cl.2 ........................................ .. F16L 37/08 ing notch in the locking means for positively holding 
[58] Field of Search ,,,,,,, __ 285/3, 18, 140, 141, 142, the locking means aligned and after the locking means 

285/143, 4, 317, 321, D10. 23; 166/208, is expanded and engaged between the ?rst and second 
217; 294/8628, 86.32 casings, the shoulder provides an additional backup 

adjacent the lower end of the locking means for main 
[56] References Cited taining the locking means in a secured position. Shear 

UNITED STATES PATENTS able holding means are provided for initially prevent 
ing the locking means from moving axially on the ?rst 

52:1: """""""""""""" " g: member until the locking means expands and engages 
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the second member. The shearable holding means 
may be positioned at the top, the bottom or intermedi 
ate the ends of the locking means. 

6 Claims, 8 Drawing Figures 
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WELL CASING HANGER ASSEMBLY 

BACKGROUND OF THE INVENTION 

It is generally old, as shown in US. Pat. No. 
3,420,308 to support an inner casing in a well from an 
outer casing by means of a resilient expandable and 
contractible locking element. The present device is di 
rected to various improvements in an assembly for con 
necting ?rst and second tubular members together by 
means of a resilient expandable and contractible lock 
ing element which holds the locking element in an 
aligned position, guides the element to an expanded po 
sition, and provides shearable means which permits the 
locking element to move to a locked position and 
thereafter securely holds and locks the locking element 
without allowing the element to become misaligned or 
cocked out of position during the setting operation. 

SUMMARY 

The present invention is directed to a well hanger as 
sembly for connecting ?rst and second tubular mem 
bers, such as casings together, which includes a resil 
iently expandable and contractible locking element ra 
dially and axially movable on the ?rst member for en 
gagement with the second member and locking shoul 
ders between the ?rst member and locking element po 
sitioned for aligning and guiding the locking element 
from a contracted non-engaging position into an ex 
panded engaging position. 
Yet a still further object of the present invention is 

the provision of ?rst and second locking shoulders posi 
tioned in a recess on the ?rst member and extending 
outwardly from the recess approximately the same dis 
tance and in which a receiving notch is provided in the 
locking means initially coacting with one of the locking 
shoulders for guiding the expanding and contracting 
movement of the locking means whereby when the one 
locking shoulder is moved out of the notch and the 
locking notch is moved axially, the locking shoulders 
act against upper and lower portions of the locking 
means for positively securing the ?rst and second mem 
bers together. 

Still a further object of the present invention is the 
provision of providing shearable holding means for ini 
tially preventing axial movement of the locking means 
with respect to the ?rst member until the locking 
means expands and engages the second members. The 
shearable means may be positioned above, below or in 
termediate the ends of the locking element. 

Still other and further objects, features and advan 
tages will be apparent from the following description of 
presently preferred embodiments of the invention, 
given for the purpose of disclosure and taken in con 
junction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of one type of resiliently 
expandable and contractible locking means, here 
shown as a plurality of spring-loaded dogs, 
FIG. 2 is another type of resiliently expandable and 

contractible locking element, here shown as a split bi 
ased locking ring, 
FIG. 3 is an elevational view, partly in cross section, 

of an inner expanding casing hanger in its collapsed po 
sition illustrating the connecting assembly of the pres 
ent invention being run inside of a casing, 
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FIG. 4 is a view similar to that of FIG. 3 showing the 

inner hanger locking assembly in its outwardly biased 
position and in locked position in an outer casing 
hanger, 
FIG. 5 is an elevational view, partly in cross section, 

illustrating another embodiment of the well casing 
hanger locking assembly of the present invention being 
run inside of a casing, 
FIG. 6 is a view similar to that of FIG. 5 showing the 

locking mechanism locked in an outer casing hanger, 
FIG. 7 is an elevational view, partly in cross section, 

illustrating a modi?ed casing hanger locking assembly 
being run inside of a casing, and 
FIG. 8 is a view similar to that of FIG. 7 showing the 

locking mechanism locked in an outer casing hanger. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to the drawings, and particularly to 
FIG. 4, a ?rst inner casing hanger I0 is shown which is 
desired to be connected and released from a second 
outer casing hanger 12, both of which are tubular mem 
bers in which the casing hanger I0 is supported sus 
pending a string of casing in a well from the outer cas 
ing hanger 12. The casing hanger assembly 10 includes 
an annular recess 14 in its outer peripheral surface for 
carrying an expandable biased and resiliently contract 
ing locking means, generally indicated by the reference 
numeral 16. 
The locking means 16 may be of any suitable type. 

One form of locking means is shown in FIG. I, gener 
ally indicated by the reference numeral 18 consisting of 
a plurality of dogs 20 which are normally urged to an 
expanded position but yieldably contract or retract in 
the recess 14 when the casing hanger 10 is being run in 
the well casing 34. The dogs 20 are yieldably urged to 
an expanded position by suitable biasing means such as 
springs 22 and 24, as will be more fully described here 
inafter for engagement with the casing hanger I2 for 
locking the casing hangers l0 and 12 together, and may 
thereafter be contracted back into the recess 14 for re 
leasing the ?rst and second casing hangers l0 and 12 
from each other by suitable longitudinal movement of 
the casing hanger 10. Referring to FIG. 2, another suit 
able type of locking means 26 is illustrated consisting 
of a resilient biasing locking ring having a slot 28 for al 
lowing the ring 26 to be expanded and contracted be 
tween the casing hangers l0 and 12. 
Referring again to FIGS. 3 and 4, the casing hanger 

assembly 10 is provided with an upper radially extend 
ing stop shoulder 30 at the top of the recess 14 and a 
lower radial extending stop shoulder 32 at the bottom 
of the recess 14. The locking means I6 is axially slid 
able in the recess 14 between the upper stop shoulder 
30 and the lower stop shoulder 32. The recess 14 sup 
ports the locking means 16 and allows the locking 
means 16 to contract inwardly into the recess 14 as the 
hanger assembly 10 is moved downhole through a cas 
ing 34 as best seen in FIG. 3. The locking means 16 in 
cludes an upper locking portion 36 and a lower key 
portion 38 for coacting with the locking notch 40 in the 
second casing hanger assembly 12, as best seen in FIG. 
4. The locking notch 40 includes an upper locking por 
tion 42 and a lower key receiving portion 44. The key 
portion 38 prevents the locking portion 36 of the lock 
ing means 16 from expanding outwardly and inadver 
tently engaging various shoulders in the well casing 34 
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until the key 38 is located adjacent the key receiving 
portion 44. The locking notch 42 includes a hanging 
shoulder 46 which extends inwardly towards the casing 
hanger It} for coacting with the engaging shoulder 45 
on the locking portion 36 of the locking means 16. 
The recess I4 includes a locking shoulder 48 on the 

first casing hanger assembly I0 below and adjacent the 
stop shoulder 30 and a tapered shoulder 50 below the 
locking shoulder 48. The locking portion 36 of the 
locking means 16 includes a tapered surface 52 which 
coacts with the tapered shoulder 50 to assist in moving 
the locking ring I6 outwardly and into engagement 
with the locking notch 40 on longitudinal downward 
movement of the casing hanger assembly 10 relative to 
the locking means I6 when locking means 16 engages 
the casing hanger assembly I2. A locking surface 54 is 
provided on the backside of the locking means 16 adja 
cent its upper end for coaction with the locking shoul 
der 48 for maintaining the locking means 16 in the ex‘ 
panded and locked position in the locking notch 40 
whereby the casing hanger assembly 10 may be con~ 
nected to and suspended from the casing hanger assem 
bly 12 so long as weight is exerted downwardly on the 
casing hanger assembly 10. 
A second locking shoulder 56 is positioned in the re 

cess l4 and connected to the casing hanger assembly 
10 and positioned between the stop shoulders 30 and 
32 and extends radially outward from the recess 14 ap 
proximately the same radial distance as the ?rst locking 
shoulder 48 and includes a tapered surface 51. A re 
ceiving notch 58 is provided in the backside of the 
locking means 16 which initially coacts with the second 
locking shoulder 56 and/or shear rings 60 for allowing 
the locking means 16 to be retracted in the recess 14, 
but which also allows the locking means 16 to expand 
outwardly into the locking notch 40 and axially move 
towards the top of the recess 14. It is to be noted that 
the coaction between the second locking shoulder 56 
and/or shear rings 60 and the receiving notch 58 re 
stricts the axial movement of the locking means 16 as 
the casing hanger assembly 10 is moved downhole, but 
allows the expansion of the locking means I6 when the 
locking ring I6 becomes properly aligned with the 
locking notch 40. Because of the positive coaction be 
tween the second locking shoulder 56 and/or shear ring 
60 and the notch 58, the locking means 16 may not 
move axially in the recess 14 until the locking notch 40 
is reached and thereby avoids the possibility of the 
locking means 16 becoming cocked prior to and during 
actuation‘ 

Suitable shear means may be provided connected to 
the ?rst casing hanger assembly 10 for initially restrict 
ing the longitudinal or axial movement of the locking 
means 16 relative to the recess 14. In the embodiment 
shown in FIGS. 3 and 4, a ring 60 is connected to the 
locking shoulder 56 by a shear means such as pin 62. 
When the locking means 16 is brought into alignment 
with the locking notch 40 on the second casing hanger 
12, the locking means 16 is expanded and downward 
movement of the ?rst casing hanger assembly 10 rela 
tive to the locking means 16 causes the surface 53 of 
receiving notch 58 to bear on ring 60 and shear the pin 
62. Upon further downward movement of the casing 
hanger assembly 10, the tapered shoulders 50 and 51 
on assembly 10, respectively, contact and engage the 
tapered surface 52 and on the back of the locking 
means 16 and the bottom surface 53 of notch 58, forc 
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4 
ing the locking portion 36 further into the locking por 
tion 42 of the locking notch 40. Still further downward 
movement of the casing hanger assembly I0 brings the 
locking shoulder 48 against the locking surface 54 of 
the locking means 60 holding the upper end of the 
locking means 16 in a securely locked position after the 
top of locking means 16 contacts stop shoulder 30 of 
recess 14 on hanger 10. It is also to be noted that the 
second locking shoulder 56 engages and contacts a 
lower locking surface 64 on the back of the locking 
means 16 and prevents the locking means 16 from 
cocking and additionally locks the locking means 16 
into the locked position. 
The shear ring 60 is protectively positioned in the 

notch 58 and therefore will not catch on shoulders in 
the well tubing and accidentally shear at an undesired 
position. After being sheared, it remains captive in the 
notch 58 eliminating the possibility of falling off into 
the casing. 
The casing hanger assembly 10 may be easily re 

leased and removed from the casing hanger assembly 
12 by an upward longitudinal movement of the casing 
hanger 10 which will allow the locking means 16 to be 
moved axially downward until the lower end of the 
locking means 16 contacts the stop shoulder 32 and the 
notch 58 is thereby aligned with the second locking 
shoulder 56 and the top locking surface 54 is removed 
to a position below the ?rst locking shoulder 48. Thus 
upward movement of the casing hanger assembly 10 
allows the locking means 16 to be retracted into the re 
cess l4 and the assembly 10 is moved uphole. 
Other and further modi?cations may be provided as 

best seen in FIGS. 5, 6, 7 and 8 where like character 
references refer to like parts with the addition of the 
suffix “a”, and “b”. 
Referring now to FIGS. 5 and 6, an outwardly biased 

and resiliently contracting locking means 160 which is 
shown as the type shown in FIG. 1, is carried in a recess 
14a in the casing hanger assembly 10a and is retracted 
therein when moving through a a casing 340, as best 
seen in FIG. 5, and is expandable for engaging a Iockin g 
notch 40a in the casing hanger assembly 12a, as best 
seen in FIG. 6. As the locking means 160 is of the resil 
ient dog type shown in FIG. 1, suitable means are pro 
vided for retaining the ends of the locking means 160 
in the recess 14a. A ?rst ring 70 is provided secured to 
the casing hanger 10a by a plurality of pins 72 for encir 
cling the lower end of the recess 14a and thus the lower 
end of the locking means 16a for retaining the lower 
ends of the dogs in the recess 140. An upper ring 74 is 
provided secured to the casing hanger 10a by a plural 
ity of pins 76 for encircling the upper end of the recess 
14a and retaining the upper ends of the locking means 
16a in the recess 14a. In the embodiment shown in 
FIGS. 5 and 6, the second locking shoulder 56a is ini 
tially positioned in the receiving notch 58a in the lock 
ing means 160 in the retracted positioned for holding 
and aligning the locking means 160 in the recess 140. 
In the embodiment shown in FIGS. 5 and 6, the shear 
means may be provided at the top of the locking means 
such as by making the pins 76 shear pins. When the 
locking means 16a is brought into alignment with the 
locking notch 400, the locking means 160 is resiliently 
urged outwardly to engage the locking notch 40a. Fur 
ther downward movement of the casing 10a shears the 
pins 76 and moves the top locking shoulder 48a behind 
the locking surface 54a on the locking means 16a adja 
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cent the top end of the locking means 16a, and slides 
the ring 74 upwardly and moves the lower locking 
shoulder 56a to a position behind the lower locking sur 
face 640 on the locking means 16a. 
Referring now to FIGS. 7 and 8, an outwardly biased 

and resiliently contractible locking means 16b is shown 
carried in a recess 14!; in a casing hanger 10b, which 
locking means 16b may be of the locking ring type 
shown in FIG. 2. The embodiment shown in FIGS. 7 
and 8 is identical to that shown in FIGS. 3 and 4 with 
the exception of the shear means. The shear means is 
positioned at the lower end of the locking means 16b 
and consists of a locking ring 80 connected to the cas 
ing hanger 10b by shear pins 82. The ring 80 includes 
a downwardly directed shoulder 84 arranged to engage 
in upwardly directed shoulder 86 on the locking means 
16b when the locking means 16b is expanded. When 
the casing hanger 10b is lowered into the casing hanger 
12b, and the locking means 16b is brought into align 
ment with the locking notch 40b, the shoulders 84 and 
86 are brought into engagement. Further downward 
movement of the casing hanger 10b shears the shear 
pins 82 and moves the locking shoulders 48b and 56b 
downwardly behind the locking means 16b and against 
the locking surfaces 54b and 64b, respectively, securing 
the locking means 16b in the locked position. 
The embodiments of FIGS. 5, 6, 7 and 8 are released 

similar to the embodiment of FIGS. 3 and 4 by a longi 
tudinal upward movement of the casing hanger 10a and 
10b, relative to the casing hangers 12a and 12b, respec 
tively. 
The present invention, therefore, is well adapted to 

carry out the objects and attain the ends and advan 
tages mentioned as well as others inherent therein. 
While presently preferred embodiments of the inven’ 
tion are given for the purpose of disclosure, numerous 
changes in the details of construction and arrangement 
of parts may be made which will readily suggest them 
selves to those skilled in the art and which are encom 
passed within the spirit of the invention and scope of 
the appended claims. 
What is claimed is: 
1. In an assembly for connecting ?rst and second tu 

bular members to and from each other in a well by 1on 
gitudinal movement of the first member, said ?rst 
member including an annular recess in its peripheral 
surface adjacent the second member, a radially extend 
ing stop shoulder on the ?rst member at each of the top 
and bottom ends of the recess, resiliently expandable 
and contractible locking means positioned in said re 
cess and axially slidable therein between said stop 
shoulders, a locking shoulder on the ?rst member 
below and adjacent the stop shoulder at the top end of 
the recess, a locking notch on the second member in its 
peripheral surface adjacent the ?rst member for receiv 
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6 
ing the expanded and locked means, the improvement 
comprising, 
a second locking shoulder positioned in the recess in 
termediate the ends of the recess, said second lock 
ing shoulder extending outwardly from the recess 
approximately the same distance as the ?rst lock 
ing shoulder, 

a receiving notch in the locking means initially coact 
ing with the second locking shoulder for allowing 
the locking means to be retracted in the recess, but 
when the locking means is expanded and axially 
moved toward the top end of the recess and into 
the locking notch the second locking shoulder is 
moved out of the notch and acts against the lower 
end of the locking means for holding the lower end 
of the locking means in the locked position, and 

shear means to limit axial movement of the locking 
means on the ?rst member until the locking means 
engages the locking notch in the second member. 

2. The apparatus of claim I wherein the shear means 
is connected between the lower end of the locking 
means and the ?rst member. 

3. The apparatus of claim 1 wherein the shear means 
is intermediate the ends of the locking means. 

4. The apparatus of claim 3 wherein the shear means 
is positioned in the receiving notch of the locking 
means. 

5. The apparatus of claim 1 wherein the shear means 
is positioned above the locking means. 

6. In an assembly for connecting ?rst and second tu 
bular members to and from each other in a well by lon_ 
gitudinal movement of the ?rst member, said ?rst 
member including an annular recess in its peripheral 
surface adjacent the second member, a radially extend 
ing stop shoulder on the ?rst member at each end of the 
recess, a resiliently expandable and contractible lock 
ing means positioned in said recess and axially slidable 
therein between said stop shoulders, locking shoulder 
on the ?rst member for locking said locking means in 
an expandable position, a locking notch on the second 
member in its peripheral surface adjacent the ?rst 
member for receiving the expanded and locked locking 
means, the improvement comprising, 
shearable holding means intermediate the ends of the 

resiliently expandable and contractible locking 
means said shearable holding means acting to pre 
vent axial movement of said expandable and con~ 
tractible locking means on the ?rst member until 
said locking means engages said locking notch and 
the shearable holding means which when sheared 
by downward longitudinal movement of the ?rst 
member allows the upper portion of the locking 
means to releasably lock the ?rst anad second 
members together. 

II‘ * lit * * 


