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outer casing b eha8UipBar end of a pipe string has a shoulder thereabout
for landing on a seat about the bore of a wellhead housing
disposable at the upper end of the well so as to suspend
the pipe string within the well as the hanger is lowered

into the bore. In one of its aspects, this invention
relates to subsea wellhead equipment of this type wherein
a hanger is connected to the upper end of the inner casing
for landing on a seat within the bore of a wellhead housing
connected to the upper end of an outer casing of a subsea
well.

In wellhead equipment of this type, it would be
desirable for the seat and shoulder to be of such
construction that their load surfaces

occupy the least possible annular space between the hanger
and housing bore, so that, in the drilling and completion
of a well of this type, it is possible to land the hanger
for a pipe string of required diameter within the bore of
a housing of the largest possible size.

Toward this end, it is proposed in each of U.S.
Patents 4460042 and 4757860 to provide the hanger with
multiple load shoulders for landing respectively on
multiple seats in the bore of the housing. However, in the
interest of reducing the cost of fabrication of the housing
and hanger, U.S. Patent 4826216 proposed wellhead

equipment in which portions of the housing and hanger which
form the seat and shoulder of materials have considerably
higher yield strengths than that of the remainder of the
housing and hanger. Consequently, the cross-sectional

areas of the load sﬁrfacés, and thus the annular space
between the hanger and bore, may be proportionately less
than would be required if the seat and shoulder were
instead formed on the main portions of the hanger and
'housing made of a metal with less yield strength.
Conventionally, the housing and hanger are made of a

low alloy, carbon steel which, when of high yield strength,
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seat and shoul ch construction that their | odg=suetaces
occupy the |lea HH&EUI ar space between the hanger and housi ng
bore, so that, 'i "™ g and conpletion of a well of this type, it is
possible to |land the hanger for a pipe stpinag of required dianmeter within
t he bore of a, housi h osst hle.size. Toward this end,, it is
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wel | head therefrom by seal assemblies which conventionally close off
the annular space between the hanger and bore above the
longitudinal passageways conventionally formed in the
hanger to permit drilling fluids to be circulated through
the annular space before activation of the seal assemblies.

However, in the equipment of U.S. Patent 4826216, as

well as that of at least one other manufacturer other
than the assignee of that patent, the load surfaces are

formed on fabricated rings of the high yield strength
material, the ring forming the seat being mounted in a
recess about the bore of the housing and the ring forming
the shoulder being threaded about or otherwise mounted on
the main body portion so as to support the main portion
therefrom. The need for fabricating these rings, as well
as the housing, necessarily increases the cost of
manufacturing such equipment

It is therefore amongst the objects of this
invention to provide wellhead equipment of this type in
which the seat on the bore of the housing is formed in a
less expensive manner.

This and other objects are accomplished, in
accordance with the preferred and illustrated embodiment of

the present invention,

by wellhead equipment of the type described wherein the
housing includes a main body of a first material having an

internal cavity thereabout and a weld body of a second
material having a considerably greater yield strength than
that of the first formed integrally with the main body
within the cavity to provide an upwardly facing seat in the
housing bore, and the hanger includes a main body of a
first material and a ring of a second material having a
considerably greater yield strength than that of the first
material and carried by the main body in position to
provide a downwardly facing shoulder engageable with the
seat to support the hanger therefrom.
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the yield strength of the weld body to that of the. main
body of the housing, and the cross-sectional area of the
main body supported by the ring bears substantially the
same ratio to that of the shoulder as does the yield
strength of the ring to that of the main body. The ring is
suitably threadedly connected to the main body of the
hanger to contribute to the area supporting the main body.
More particularly, the yield strengths of the main bodies
of the housing and hanger may be essentially equal, and may
be the yield strengths of the weld body and ring, with the
yield strength of the main portion of the housing being
~about 75,000 psi (50 x 10° kg/m?) to provide resistance to
damage by H,S, and the yield strengths of the weld body and
shoulder ring being on the order of about 150,000 psi
(100 x 10° kg/m?).

In the preferred and illustrated embodiment of the
invention, the wellhead equipment is installed on a subsea
well, wherein the housing is adapted to be mounted on the
upper end of an outer casing sfring, and the hanger is
connectible to the upper end of an inner casing string for
suspending within the outer string. In the use of such
equipment, wherein cement returns are circulated through
passageways formed in the hanger, a means is also provided
for closing off the annular space between the housing bore
and hanger so as to protect the load surfaces from H,S
produced with well fluid through the inner casing string.

The invention will now be further described by ‘way
of example only with reference to the drawings in which:-

FIG. 1 is a half vertical sectional view of subsea
wellhead equipment constructed in accordance with the
present invention; and

FIG. 2 is a cross-sectional view of the equipment of
FIG. 1, as seen along broken lines 2--2 of FIG. 1.

With reference now to the details of the above

described dfawings, wellhead equipment is shown comprising
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conventionally c B nnul ar space between the hanger and bore
above the | ongitudi nal passageways conventionally formed in the hanger to
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formed in the bore in a manner to be described more fully
hereinafter. The wellhead equipment further includes a
tubular hanger 14 adapted to be connected at its lower end
to the upper end of an inner casing string (not shown) and
having a shoulder 15 formed thereabout, again in a manner
to be described more fully hereinafter, for landing on the
seat 13 to suspend the inner casing within the outer

casing.
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Passageways 16 are formed in ﬁhe hanger to connect at
their upper and lower ends with an annular space between .
the hanger and bore of the hbusing. As indicated, these
passageways permit the circulation of cement downwardly
through the hanger and inner casing and upwardly into and
through the annular space. Upon completion of this
circulation, the annular space is closed above the
passageways by means of a seal assembly 8A, which may-be
constructed and moved into sealing position with the bore
of the housing and outer diameter of the hanger in a manner
shown in the aforementioned U. S. Paterit No. 4,757,860.

. The housing 10 comprises a _
main body 17 extending its full length of the housing and
a weld body 18 forming its upwardly facing seat 13. More
particularly, the main body has an annular cavity 19 about
its bore to receive the weld body which 1is formed
integrally with the main body within the cavity. As will
be appreciated, upon formation of the weld body in°® the
cavity, its inner side would be finished to form the
conical seat 14 intermediate the cylindrical surfaces
forming continuations of the bore above and below the seat.

The hanger 14, on the other hand, comprises a main
body 20 about which the passageways 16 are formed and a
ring 21 which is threaded at 22 to the main body in
surrounding relation to the passageways. More

particularly, the ring is received in a relieved area of
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ody 1is supported from the ring when the ring is.landed on

the seat in the bore of the housing. Thus, the

load of the

inner casing is transmitted through the shoulder 23 and the

threads 22 to the seat 13, and from the seat 13

through the

weld body to the lower end of the cavity in which it is

integrally formed.

The main bodies of each of the housing

and hanger

are formed of a low alloy, carbon steel having a yield

strength not substantially more than 75,000
10° kg/m?). Each of the weld body and ring 21,

psi (50 x
on the

other hand, are formed of a metal having a considerably
greater yield strength, which may be in the order of
150,000 psi (100 x 10° kg/m?). The cross-sectional area of

the seat 13 is approximately half that of

the cross-

sectional area of the weld body supported by the lower end

of the cavity in the main body of the housing.

Also, the

cross—-sectional area of the load shoulder 15 on the upper

end of the ring 21 is approximatély one-half
upper end of the ring on which the shoulder 23

that of the
of the main

' body of -the hanger 1is supported as well as the area of

engagement of the threads 22.

As previously described, although the
strengths of the materials of the weld body and
are susceptible to damage by Hés, only the bore
body of the housing above the seal assembly and
the hanger is normally exposed to H,;S. That

high yield
the ring 21
of the main
the bore of
is, H,5 is

normally encountered only at great depths within a well,
and thus would enter the bore of the housing only through
the bore of the hanger. Well fluids in the annular space
beneath the seal assembly, and thus the area in which the

high yield strength well body and load ring are

located, is

from a much shallower level of the well, which ordinarily

would not encounter H,S.
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carried by the main body in position to provide a downwardly facing
shoul der engageable with the seat to sugoort t he hanger therefrom
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a housing disposable at the upper end of a well and
having a bore therethrough, and .

a tubular hanger connectible to the upper end of a
pipe string and lowerable into a landed position within the
bore of the housing for suspending the pipe string within
the well,

said housing including a main body of a first
material having an internal cavity thereabout and a weld
body of a second material having a considerably greater
yield strength than that of the first formed integrally
with the main body within the cavity to provide an upwardly
facing seat in the housing bore, and

said hanger including a main body of a first
material and a ring of a second material having a
considerably greater yield strength than that of the first
material and carried by the main body in a position to
provide a downwardly facing shoulder engageable with the
seat to support the hanger therefrom.

2. Wellhead equipment as claimed in Claim 1, wherein
the cross-sectional area of the weld body supﬁbrted by the
main body of the housing bears substantially the same ratio
to that of the seat as does the yield stfength of the weld
body to that of the main body of the housing, and

the cross-sectional area of the main body supported
by the ring bears substantially the same ratio to that of
the shoulder as does the yield strength of the ring to that
of the main body. ‘

3. Wellhead equipment as claimed in either Claim 1 or
Claim 2, wherein the yield strengths of the main bodies of
the housing and hanger are essentially equal, and the yield
strengths of the weld body and ring are essentially equal.
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5. Wellhead equipment as claimed in any preceding
Claim, wherein the ring is threadedly connected to the main
body.

6. Wellhead equipment as claimed in any preceding

Claim, wherein passageways are formed in the main body of
the hanger to connect at their upper and lower ends with an
annular space between the bore of the housing and the

hanger, and

means are provided for closing the annular space

above the ring.

7. Subsea wellhead equipment, comprising wellhead
equipment as claimed in any preceding Claim, wherein the
housing is adapted to be mounted on the upper end of an

outer casing string of a subsea wall.

8. Wellhead equipment substantially as hereinbefore
described and illustrated in the accompanying drawings.

9. Subsea wellhead equipment substantially as

hereinbefore described and illustrated in the accompanying

drawings.
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shoul der ring being on the order of about 150,000 psi (100 x-10®& §eEat HAS BEEN
the.preferred and illustrated embodi nent of the invention, fhe weREREAGED

equipment is installed on a subsea well, wherein the housin :
be nounted on t:he upper end of an outer casing string, and the hanger is
connectible to the upper end of an hnge? g3l R0asSgring for suspending
within the outer string. In the use of such equl pnent, wherein cenent
returns are circul ated through passageways forned in the hanger, a neans is

al so provided for cl aeIthedd édei@ont afs SPRsE QRideaN dd?:goﬂ@ﬁ{@g bor e
and hanger so as to,protect the |oad surfaces from H2S produced wth well

fluid througt? tHRUFHIGr 1RGLRA4NGt 7 RainThedy nefra i B i Imatrmiak hayingr
described by amyimferxaltgyDEY thdrdasierAire LR18NBody ¥k NYSnatde Y4 Ch: -
having a considerably greater yield strength than that of
the main body formed integrally with the main body within
the cavity to provide an upwardly facing seat in the
housing bore, and a hanger including a main body and a ring
of a material having a considerably greater yield strength
than that of the main body and carried by the main body in
a position to provide a downwardly facing shoulder engage-

able with the seat ‘to, support the load of the hanger
therefrom.
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FIG 1 is a half vertical sectional view of subsea well head JM#%BHEET HAS Bbf_—.N‘I
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cross-sectional view of the equipnment of FIG 1, as seen al ong Drokem rrhes——
2--2 of FIG 1. Wth reference nowto the details of the above described

drawi ngs, wel | head equi pnent is shown conpri sing [err] -4- a housing 10
nmount ed on theﬁa&%er- end of an outer casing string 12 extending within the

wel | . bore and | a bore 11 therethrough form ng an upward continuation
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its lower end to the upper end of an inner casing string.teat—shown) —and
havi ng a shoul der 15 formed thereapout, again in a manner to be descri bed
nore fully hereipafter, for.l ndPnB ﬁnTtﬁeAsﬁa? 13 to suspend the inner

casi ng mﬁthiHEPhBEﬁﬂtépuégég%g. Passageways 16 are forned in the hanger to

connect at their ﬁyﬁs S: W th ?Rﬁ | ar ﬁggg hetween t he
hanger and bore o?ﬁgﬁgh%%§s+ g. S |rﬁﬁiéiiéﬁk egggﬁés aggﬂgﬁi permt the
ci rcul ati oa bbuséngninddwdiagdaymahnobgdytde dahipest amténiwl haging and
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the casing string, and an upwardly faci [ - T CIT T o & ke
bore in a manner to be described nore f ﬁ?@g P dms N | Jgi M%ﬁfgﬁtET-
equi pnent further includes a tubular hal ed _t ol &0 APH %

having a considerably greater yield strength than that of
the main body formed integrally with the main body within
the cavity to provide an upwardly facing seat in the
housing bore, and a hanger ‘including a main body and a ring
of a material having a considerably greater yield strength
than that of the main body and carried by the main body in
a position to provide a downwardly facing shoulder engage~
able with the seat to support the load of the hanger
therefrom.

FIGURE 1
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ciroulation, the annular space is closed above the
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sealing position with the bore of the housing and outer di

hanger in a manner shown in the aforenentloned U S. Patent No. 4,757, 860.
The housing 10 conprises a main begy 1#§H¥ﬁ%i wrt s full Iength-of t he
housing and a wel d body 18 forn1ng |ts up acing seat 13. More
particularly, the main body has an annular cavity 19 about its bore to
receive the weld mﬂhﬂ$m|énVﬁQtﬂmnnxrelﬂtgﬁaliy wgeherhd ndion beelléadi n

the cavity. Ase r a r I he
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above and bel opox Eak@fg on a seat about the bore of a wellhead housing
disposable at the upper end of the well so as to suspend
the pipe string within the well as the hanger is lowered

into the bore. In one of its aspects, this invention
relates to subsea wellhead equipment of this type wherein
a hanger is connected to the upper end of the inner casing
for landing on a seat within the bore of a wellhead housing
connected to the upper end of an outer casing of a subsea
well.

In wellhead equipment of this type, it would be
desirable for the seat and shoulder to be of such
construction that their load surfaces

occupy the least possible annular space between the hanger
and housing bore, so that, in the drilling and completion
of a well of this type, it is possible to land the hanger
for a pipe string of required diameter within the bore of
a housing of the largest possible size.

Toward this end, it is proposed in each of U.S.
Patents 4460042 and 4757860 to provide the hanger with
multiple 1load shoulders for landing respectively on
multiple seats in the bore of the housing. However, in the
interest of reducing the cost of fabrication of the housing
and hanger, U.S. Patent 4826216 proposed wellhead

equipment in which portions of the housing and hanger which
form the seat and shoulder of materials have considerably
higher yield strengths than that of the remainder of the

housing and hanger. Consequently, the cross-sectional

areas of the load surfaces, and thus the annular 'space

between the hangef'aﬁd bore, may be proportionately less

than woﬁld be required if the seat and shoulder were

instead formed on the main pbrtions of the hanger and
housing made of a metal with less yield strength.

Conventlonally, the hou51ng and- hanger are made of a

- low alloy, carbon steel whlch when of“highﬁyleld strength,



The hanger 14, on the other hand, conprises a main body 20 ggﬁH%MENTt%ET
passageways 16 are formed and a ring 21 whi ch is threaded D&% ﬁasty rm
body i n surroundi ng rel ation to " the passageways. Vo] =i I
particularly, the ring is received in a relieved area of [err] The marn
-body of the hanger beneath a downwardly fagl ng .shoul der 23 to nove its
upper end into tight engagenent with the d wnwar dl y faci ng shoul der 23 so
that the main HdEuseertijple ttel danage Hey riysy whkiah tise ofiteg pselsemted ron
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transmtted through the shoul der 23. and
load surfaces of the hanger and housing are protected

therefrom by seal assemblies which conventionally close off
the annular space between the hanger and bore above the

longitudinal passageways conventionally formed in the
hanger to permit drilling fluids to be circulated thrbugh
the annular s?ace before activation of the seal assemblies.

However, in the equipmeht of U.S. Patent 4826216, as

well as that of at least one other manufacturer other
than the assignee of that patent, the load surfaces are

formed on fabricated rings of the high yield strength
material, the ring forming the seat being mounted in a
recess about the bore of the housing and the ring forming
the shoulder being threaded about or otherwise mounted on
the main body portion so as to support the main portion
therefrom. The need for fabricating these rings, as well
as the hdusing, necessarily increases the cost of
manufacturing such equipment

It is therefore amongst the objects of this
invention to provide wellhead equipment of this type in
which the seat on the bore of the housing is formed in a
less expensive manner.

This and other objects are accomplished, in
accordance with the preferred and illustrated embodiment of
the present invention,

by wellhead equipment of the type described wherein the
housing includes a main body of a first material having an

internal cavity thereabout and a weld body of a second
material having a considerably greater yield strength than
that of the first formed integrally with the main body
within the cavity to provide an upwardly facing seat in the
housing bore, and the hanger includes a main body of a
first material and a ring of a second material having a
considerably greater yield strength than that of the first
material and carried by the main body in position to
provide a downwardly. facing -shoulder” éngageable with the
" seat to support the hanger therefrom.
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threéds 22 to the seat 13, and fromthe seat 13 through t
the lower end of the cavity in which it is integrally for
bodi es of - each of the housing and hanger are fornmed of a | %

steel ‘having a yield strength not substantially nore than 75,000 psi (50 x
106 [err]) Each of the weld body and ring 21. on the other "hand, are forned
of a metal having a considerably greater yreld strength, which may be in
the order of 150, 000 Bxafexrably, Thhecromsswadtdenalararedf ofhctheaweld i s
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- supported by the’l ower, end of e cavity.,in the main body of the housirr?g.
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the ring 21 i axmppydeidakerenght- b ftidakedd bbey to that of the main
body of the housing, and the cross-sectional area of the
main body supported by the ring bears substantially the
same ratio to that of the shoulder as does the yield
strength of the ring to that of the main body. The ring is
suitably threadedly connected to the main body of the
hanger to contribute to the area supporting the main body.
More particularly, the yield strengths of the main bodies
of the housing and hanger may be essentially equal, and may
be the yield strengths of the weld body and ring, with the
yield strength of the main portion of the housing being
about 75,000 psi (50 x 10° kg/m?) to provide resistance to
damage by H,S, and the yield strengths of the weld body and
shoulder ring being on the order of about 150,000 psi
(100 x 10° kg/m?).

In the preferred and illustrated embodiment of the
invention, the wellhead equipment is installed on a subsea
well, wherein the housing is adapted to be mounted on the
upper end of an outer casing stfring, and the hanger is
connectible to the upper end of an inner casing string for
suspending within the outer string. In the use of such
equipment, wherein cement returns are circulated through

passageways formed in the hanger, a means is also provided
for closing off the annular space between the housing bore
and hanger so as to protect“the_load surfaces from H,S
produced with well fluid through the inner casing string.
The invention will now be further described by way
of example only with reference to the drawings-. in which:-
FIG. 1 is a half vertical sectional view of subsea
wellhead equipment. constructed in accordance with the
present invention; and

FIG. 2 is a cross-sectional view of the equipment of

FIG. 1, as seen along broken lines 2--2 of FIG. 1.
With reference now to the details of the above

- described drawings, wellhead equipment is shown comprising
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upper end of the ring on which the shoul der 23 of the mainjjbody

t
hanger is supported as well as the area of engagenent of t QE&Q&E&QQBEQ ___________
previ ousl-y described, although the high yield strengths of

the weld body and the ring 21 are susceptible to damage by H2S, only the )

bore of the main body of the housing above,the seal assenbly and the bore
of the hanger is normally exposed to H2S. "That is, H2S is normal
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- formed in the bore in a manner to be described more fully

hereinafter. The wellhead equipment further includes a

tubular hanger 14 adapted to be connected at its lower end

to the upper end of an inner casing string (not shown) and

having a shoulder 15 formed thereabout, again in a manner

to be described more fully hereinafter, for landing on the

seat 13 to suspend the inner casing within the outer
casing.

Passageways 16 are formed in the hanger to connect at
their upper and lower ends with an annular space between .
the hanger and bore of the housing. As indicated, these
passageways permit the circulation of cement downwardly
through the hanger and inner casing and upwardly into and
through the annular spaCe. Upon completion of this
circulation, the annular space is closed above the
passagewvays by means of a seal assémbly 8A, which may-be
constructed and moved into sealing position with the bore
of the housing and outer diameter of the hanger in a manner

shown in the aforementioned U. S. Patent No. 4,757,860.
The housing 10 comprises a

main body 17 extending its full_length'of the housing and
a weld body 18 forming its upwardly facing seat 13. More
particularly, the main body has an annular cavity 19 about
its bore to receive the weld body which is formed
integrally with the main body within the cavity. As will
be appreciated, upon formation of the weld body in the
cavity, its inner side would be finished.*ﬁo form the
conical seat 14 intermediate the cylindrical surfaces
forming continuations of the bore above and below the seat.

The hanger 14, on the other'hand,'comprises a main
body 20 about which the passageways 16 are formed and a
ring 21 which is threaded at 22 to the main body in
surrounding relation to the passageways. More

particularly, the ring is received in a relieved area of
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at the upper end of a well and having a bore therethrough,

d I :
hanger connectible to the upper end of a pipe string and | %‘ﬁﬁtejﬁgt% ------ :

| anded position within the bore of the housing for suspending The prpe

string wwthin the well, said housing inclLuding a main body of a first

mat erial having an internal cavity thereabout and a wel d
the main body of the hanger beneath a downwardly facing
shoulder 23 to move its upper end into tight engagement
with the downwardly facing shoulder 23 so that the main
body is supported from the ring when the ring is landed on
the seat in the bore of the housing. Thus, the load of the
inner casing is transmitted through the shoulder 23 and the
threads 22 to the seat 13, and from the seat 13 through the

weld body to the lower end of the cavity in which it is
integrally formed.

The main bodies of each of the housing and hanger
are formed of a low alloy, carbon steel having a yield
strength not substantially more than 75,000 psi (50 x
10% kg/m?) . Each of the weld body and ring 21, on the
other hand, are formed of a metal having a considerably
greater yield strength, which may be in the order of
150,000 psi (100 x 10° kg/m’). The cross-sectional area of

the seat 13 is approximately half that of the cross-
sectional area of the weld body supported by the lower end
of the cavity in the main body of the housing. &Also, the
cross—-sectional area of the load shoulder 15 on the upper
end of the ring 21 is approximatély one-half that of the
upper end of the ring on which the shoulder 23 of the main
body of the hanger is supported as well as the area of
engagément of the threads 22.

As previously described, although the high yield
strengths of the materials of the weld body and the ring 21
are susceptible to damage by Hés, only the bore of the main
body of the housing above the seal assembly and the bore of
the hanger is normally exposed to st. That is, H,S is
normally encountered only at great depths within a well,
and thus would enter the bore of the_housing only through
the bore of the hariger. Well fluids in the annular space
beneath the seal asSembly, and thus the area in which the
high yield strength well body and load ring are located, is

from a much shallower level of the well, which ordinarily
would not encounter H,S.



body:of a second material having a considerably greater vyi
that of the first fornmed integrally with the main body wt
provi de an upwardly facing seat in the housing bore, and s
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including a mai.n body of a first material and a ring of a sécond materrt al
having a conspdaraBl Y greater yield st@ength than that of the first
material and carrred by the main body in a position to provide a downwardly

2.
cross-sectional area of the wel

d _bod
housi ng bears subst afit PRSES1ERIE

facing shoul der engageable with the seat to support the hanger therefrom
Vel | head equi peRnhead ek;aiigmén'rtr) CompHisingherein the

Ap1A7R% 5Rendbeer el Boa Helhoeed: ne

yi el d. strengt havfingha belré kheyrethriomah,ofantthe mai n body of the housing,

and

_ a tubular hanger connectible to the upﬁer end of a
pipe string and lowerable into a landed position within the
bore of the housing for suspending the pipe string within
the well,

said housing including a main body of a first
material having an internal cavity thereabout and a weld
body of a second material having a considerably greater
yield strength than that of the first formed integrally
with the main body within the cavity to provide an upwardly
facing seat in the housing bore, and

said hanger including a main body of a first
material and a ring of a second material having a
considerably greater yield strength than that of the first
material and carried by the main body in a position to
provide a downwardly facing shoﬁlder engageable with the
seat to support the hanger therefrom. ’

2. Wellhead equipment as claimed in Claim 1, wherein
the cross-sectional area of the weld body supported by the
main body of the housing bears substantially the same ratio
to that of the seat as does the yield stfength of the weld
body to that of the main body of the housing, and

the cross-sectional area of the main body supported
by the ring bears substantially the same ratio to that of

the shoulder as does the yield strength of the ring to that
of the main body.

3. Wellhead equipment as claimed in either Claim 1 or
Claim 2, wherein the yield strengths of the main bodies of
the'housing and hanger are essentially equal, and the yield
strengths of the weld body and ring are essentially equal.

R



the ¢ross-sectional area of the main body supported by th
substantially the sane ratio to that of the shoulder as d
strength of the ring to that of the main body. 3. Vel

mai n bodi es of the housing and hanger ;are essentially equal,
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claimed in either Claim1 or Claim2, wherein the yield strengths of the
and the yield

strengths of the weld body and ring are essentially equal. 11111111

11111111111114111111%eflidhehd edeipdent as claimed in Claim 3, wherein

the first-mentioned yield strengths are in the order of
75,000 psi (50 x 10° kg/m?), and

the second-mentioned yield strengths are in the
order of 150,000 psi (100 x 10° kg/m?).

5. Wellhead equipment as claimed in any preceding

Claim, wherein the ring is threadedly connected to the main
body.

6. Wellhead equipment as claimed in any preceding
Claim, wherein passageways are formed in the main body of
the hanger to connect at their upper and lower ends with an
annular space between the bore of the housing and the
hanger, and

means are provided for closing the annular space
above the ring.

7. Subsea wellhead equipment, comprising wellhead
equipment as claimed in any preceding Claim, wherein the
housing is adapted to be mounted on the upper end of an
‘outer casing string of a subsea wéll,

8. Wellhead equipment substantially as hereinbefore
described and illustrated in the accompanying drawings.

9. Subsea wellhead equipment substantially as

hereinbefore described and illustrated in the accompanying
drawings. '

. * ¢ L M-§ x '
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4.- - Wl l head equipnent as clainmed in Claim3, wherein tjhe

first-nentioned yield strengths are in the order of 75,00 Dsﬁe(&(ﬁ)dm.@m i
[err]) -and the second-nentioned yield strengths are in th

psi (100 x [err]). 5. Vel | head equi pment as clainmed in any preceding
Claim wherein the ring is threadedly gonnected to the nmin body. 6.

Vel | head equi prent as clained idhy #I&RAMOF Caim wherein passageways
are formed i WEIHHEAD EQIRMENT t he hanger to connect at their upper and

| ower ends with an_annul ar. spage between the_bore of the housing and the

hanger, and means XPd1hesd GOHiPFENE| &8 AGSChESEANRF aF BBLEE18Fove t he

ring. a housing including a main body of a first material having
- an internal cavity thereabout and a weld body of a material
having a considerably greater yield strength than that of

the main body formed integrally with the main body within

the cavity to provide an upwardly facing seat in the

housing bore, and a hanqer including a main body and a ring

of a material having a considerably greater yield strength

than that of the main body and carried by the main body in

~ a position to provide a downwardly facing shoulder engage-

able with the seat to support the load of the hanger
therefrom.

FIGURE 1



7. . Subsea wellhead equipnent, conprising wellhead eq“FEﬁeRFMENTSHEET
claimed in any preceding Claim wherein the housing is adap Jut 19%
nounted on the upper end of an outer casing string of a subsed WALT "8
Vel | head equi pnent substantially as hereinbefore described and i 1l ustrat ed

i n the acconpanyi ng draw ngs. 9. Subsea well| head equi pnent
substantially as hereinbefore descr#ﬁéd and illustrated in the
acconpanyi ng dqugnps. [err]
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