
HANGER ASSEMBLY 

In the f ormat1Qti or operation of a w·e;t]. in an oil or 
gas field,· it is commonp·lace to suspend a hanger for a 
working or production string, such as a casing string, at 
a wellhead. There is an increasing demand for drill­
through spool trees and wellhead systems, with a slick 
bore, as this eliminat.es the requirement to reinstall the 
BOP stack for completion operations, thereby saving 
considerable rig time. . Howevet" I on any dl:-ill-through 
system thei;:e is an l:nhe:r¢nt lack of landing shoulders to 
support the hangers owinq to the need to maintain maximum 
drift within the w·ellhead housing to accommedate the 
drilling tool. 

The object Of the·pr~sent invention is to enable .the 
drill-through feature to be retained whilst providing a 
robust mechanism to support an appropriately sized hanger. 

In accordance with the present invention, a hanger 
i 

assembly compri1~es a tubular housing having an internal 
cylindrical bore provided with an annular recess containing 
a fixed, annular, downwardly tapering ramp, and, supported 
on the ramp, a split, radially contractible, wedge locking 
ring which initially adopts a position not projecting into 
the bore; and a tubular hanger having an external surface 
which is a clearance sliding fit in the bore and which is 
provided with resilient energising means, which are 
recessed in the external surf ace and held there by 
engagement with the bore during running in of the hanger 
until the energising means come into alignment with the 

·.: annular recess, whereupon the en_ergising means expands 
radially outwards to overlie the locking ring, final 
landing of the hanger forcing the locking ring down the 

ramp and hence causing the ring to contract radially and to 
grip the external surface of the hanger. 

With this arrangement, the internal bore in the 
housing remains unobstructed as, prior to running in of the 

hanger, the annular ramp and locking ring are recessed into 
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the wall of the bore. During l..anding of the hanger, 1;.he 

'energisinq mec;lns e~p.and resiliently outvta;:rds when they come 

into aligmtuant with tbe annular recesf.' in the bore and 
. . 

thereupon energise the locking ring by forcing it down the 

annular ramp. The.locking action is thus automatically 

self setting under the weight of the string to be 

suspended. 
The energising means are pref eraply a ring of axially 

extending spring finq•s located iri ct>mpleli\entary grooves 

in the external sur.fate o,f t:he hangE;fr. 

The annular·£:a•P·•¥ l>e provid$d on a ring which is 

screwed into the annular recess of the bore. 

The radially inwardly facing surface of the locking 

ring, whicl'l ultimately grips the external surface of the 

,.. · :hanger, and also the complementary part of the external 

surface of the hanger, are preferably serrated to provide 

high load )i>earing capacity between th$ parts. 

When the suspended string is to· be pulled, it is 

simply necessary to pull the hanger with the conventional 

running tool whereupon the locking ring will be drawn up 

the annular ramp and expanded, preferably under its own 

resilience, to release the hanger. 

An example, of :a hanger assembly constructed in 

accordance with the present invention is illustrated in the 

accompanying drawings, in which: 

Fig. 1 is an axial section showing a casing string 

being run in through a well head housing; and 

Fig. 2 is an axial section showing the casing string 

suspended in the housing after removal of the running tool. 

The illustrated assembly comprises a wellhead housing 

3 having a nominal 16 inch cylindrical ·bore 4. Associated 

with the housing 3 is a casing hanger 5 into the lower end 

of which is screwed the upper section 6 of a casing string. 

As best shown in the enlarged portion of Fig. 2, the 

hanger 5 is provided, at each of four equalangularly spaced 

positions around its external surface, with an axially 

extending elongate stepped groove 7 providing a deeper 
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lower portion 7A and a shallower upper portion 7B. The 

shallower portion 7B <?f eabh groove is substantially filled 

by the upper end of a re$'.Peotive spring finqer 8 which 

extends the full lenqth of .the qroove and the lower end SB 

of which is cranked radially outwardly. 

The bore of the housing 3 is also stepped and provides 

an annular recess 9 in a· lower portion of the bore 4 • 

Within the recess 9 is screwed a ring 10 providing a 

radially iriwardly f.aeil)g annular ramp 11. Located upon the 

ramp· 11 is a c-shap$(i split resilient locking ring 12 

havinq a radially outwardly faeing wedqe surface 13 which 

overlies the ramp surface 11 of the ring 10. In the 

initial position of the ring 12, it does not project into 

the cylindrical.envelope of the bore 4. It will normally 

be necessary for the ring to be biased radially outwardly 

to prevent the ring from sliding into the bore under its 

own weight. 
Durinq runninq in of the easing string, the hanger s 

is supported by a running tool 14 via conventional radially 

extendable and contractible dogs 15 engaging complemeritaey 

undulating surfaces 16 in the inner wall of the hanger. 

As the hanger is run in on the tool 14, tne lower 

parts Ba of the fingers 8 are deflected radially inwardly 

by engagement of the parts SA with the wall of the bore 4 

and are accommodated in the lower deeper part 7A of the 

grooves 7, as shown in Fig. 1. 

When the lower ends SA of the fingers 8 come into 

alignment with the recess 9 in the bore of the housing 3, 

the lower ends of the spring fingers are free to move 

radially outwardly to their relaxed position, in which they 

overlie the upper face of the locking rinq 12. Further 

running in of the string causes the fingers s, acting in 

axial compression, to force the locking ring 12 to slide 

down the ramp 11 and, in doing so, to contract radially so 

that a serrated inner peripheral surface 17 of the ring 12 

grips a similarly serrated outer surface part 18 of the 

hanger, to secure the hanger in its landed position. The 
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greater the weight act.in, downwards on the hanger, the 

greater will be the :movement of the ring 12 and down_tbe 

ramp 11 and the tighter will be the enqaqement between the 

parts 17 and 18. 
Thereafter a conventional metal to metal seal 19, 

between the hanqer 5 and the housing 3 will be energised 
and a conventional lockdown mechanism 20, also between the 

hanger 5 and housing 3, will be set. 
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1. A hanger as·sembly comprising a tubular housing (3) 
having an internal cylindrical bore (4) provided with an 
annular recess (9) containing a fixed, annular, downwardly 
tapering ramp (11), and, supported on the ramp, a split, 
radially contractible, wedge locking ring (12) which 
initially adopts a position not projecting into the bore; 
and a tubular hang~r {5) having an external surface which 
is a clearance sliding fit in the bore and which is 
provided With resilient ener9isirig means (8) I Which are 
recessed in the external surf ace and held there by 
engagement with tne bore during running in of the hanger 
until the energising ineans come int_o alignment with the 
annular recess (9) , whereupon the energising means (a) 
expands radially outwards to overlie the locking ring ( 12) , 
final landing of tile hanger forcing the locking ring- down 
the ramp (11) and hence causing the ring to contract 
radially and to grip the external surface ( 18) of the 
hanger. 

2. An assembly according to claim 1, wherein the 
energising means are a ring of axially extending spring 
fingers (8) located in complementary grooves (7) in the 
external surface of the hanger • 

. 3. An assembly according to claim 1 or claim 2, wherein 
the annular ramp (11) is provided on a ring {10) which is 
screwed into the annular recess (9) of the bore. 

4 • An assembly according to any one of the preceding 
claims, wherein the complementary parts ( 17, 18) of the 
radially inwardly facing surface of the locking ring, which 
ultimately grips the external surface of the hanger, and of 
the external surface of the hanger, are serrated. 


