‘- 1- WELLHEAD APPARATUS Thi's invention relates generally to wel | head (igiéj
apparatus; and, nore particularly, to inprovements in wellhead par.at us -
Jfor use in suspendlng concentric strings of casing of an offshor Wl ﬂDC? ‘
‘the ocean floor. In apparatus of this type, comonly referred to as a
"mudl i ne" suspension system each of a pluralitg~of inner casing strings is
IQ&gred into a bore drilled in the ocean floor by neans of a hanger to

whTh an upward extension of the casing string is connected. \Wen the

~hanger is landed within a hanger from which the next outer casing string is
suspended, cenent is circul ated down through the extension, hanger, and
suspended string, and up into the annulus about the suspended string to
anchor it in place. Wien the well has been tested, the casing extensions

may be retrieved, and the hangers at the upper ends of the casing strings
capped or closed off at the ocean floor, to permt the drilling rig to be
noved to another location. Wien it is desired to conplete the well for
production purposes, the cap is renoved and casi ng extensions are | owered
into connection with at |east the innernost suspended casing strings to tie

t hem back to a production platform at WEILHEADI APPABATUSe water. The annul ar
spaces between an outernost conductor casing and the next inner casing
string, and between certain of the successively inner casings,

ordinarily sufficiently |ar@¥haireerbicn r radakes B@‘@Eﬁ%@ﬁdé’d’ fV%H*?%d

next outer string dppdestiss of andhangee Wﬁig:mﬂtyt,ert@hﬁmbdefreﬂdﬁeiednto

| and on a seat on f nge nlmhlc h i.ng
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connect the annul s#tminge ofbhsas iag Otfela@wolftfshorecweéml ati bheotpce@mreﬁloor-
returns, and a running tool GPYEYHdratus of this type, commonly referred to

as a "mudline" suspeneion system, each of a plurality of
inner casing strings is lowered into a bore drilled in the
ocean floor by means of a hanger to which an upward
extension of the casing string is connected. When the
hanger is landed within a hanger from which the next outer

casing string is suspended, cement is circulated down
through the extension, - hanger, and suspended string, and
' up into the annulus about the suspended string to anchor
i{ in place. When the well has been tested, the casing
extensions may be retrleved, and the hangers at the upper
ends of the casing strings capped or closed off at the
ocean floor, to permit the drilling rig to be moved to
another location. When it is desired to complete the well
for production purposes, the cap is removed and casing
extensions are lowered into connection with at least the
innermost suspended casing strings to tie them back to a
production platform at the surface of the water.

The annular spaces between an outermost
conductor casing and the next inner caeing string, and
between certain of the successively inner casings, are
ordinarily sufficiently large that each'srring may be
suspended from the next outer string by means of a hanger
having an outer shoulder adapted to land on a seat on the
bore of the hanger from which the next outer casing string



ch hanger to the casing extension. However, since the annul ar spaces
tween the innernost casing strings are nmuch smaller, it has been proposed
ee U S. Patent No. 3,420,308, for exanple) to suspend -them by neans
hangers carrying C|rcunferent|allhﬁ‘5pllt | andi ng rings which are
contractible to permt the hanger to be lowered with the string into a “>~
position of ‘the next outer hanger, and then expandlble to nove a | andingig i

surface t her eabout | nded Ltion_on_the seat. Jarticularly,
~the | andi ﬁqﬁqu?ﬁé fﬁttlgﬁ“tﬁa PFSFeﬁ&fr 5 a§§ﬁﬁe%
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force SO @3 TR ¢ t_%,,&q&t Ao ? o g nerO%nanger 'b&%;/ by

af orement i oned patents, a ring is connected to 't
means of &asWedAngiar @ 5§‘ec (}’(ﬁ%ﬁﬁb@é‘ﬁﬁ%l ar shoul der thereon in .
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anding ri,n i nst upward noyenent wi respecf . to the {nner hanger body
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3- Due to annu space
: landlng rlng is of such construction that it tends to

assume its expanded position, but ylelds in response to a
" radially inwardly directed force so as to move to its
contracted position. _
As also shown in the aforementioned patents, a
ring is connected to the inner hanger body by means of a
shear pin so as to dispose an annular shoulder thereon in
p051t10n to engage a shoulder on the land1nq ring, and
thereby retain the landing rlng agalnst upward movement
with respect to the inner hanger body as the landing ring
expands and contracts within the recess. However, when
the landing rihg has landed on the outer hanger body, and
the weight of the inner casing_etring'is slacked off, the
pin shears to permit the inner hanger body to move
downwardiy with respect to the ianding ring until a
shoulder on its upper end engages an upwardly facing
shoulder on the upper end of the landing ring to support
the inner hanger body from the landing ring and then from
the outer hanger and casing string. At the same time, an
outer circumferential surface about the inner hanger body
moves within an inner circumfefential surface on the inner
hanger bedy so as to hold the landing ring against

~

movement radially inwardly and out of landed position.



casing strings

provided with 5 slots to permit well fluids to circul ate therethrough

bet ween annul ar
I n_the case of
‘inglude slots f

spaces between casing strings above and bel ow t he hangers.
the wel | head apparatus of the above-nentioned patents, these
ormed in the outer side ad~the inner hanger body 10 so as to

bypass the shear ring on which the inner hanger body is-supported. In
‘appar atus of the type described;- the shear pins may be accidentally
sheared, if the | anding Emagten'ghgwnalﬂ. costulet isprgeen hdtwdsor ehaf t he
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engages an obstruction in the bore of the hanger body
other than the seat therein. If this occurs, and the
hanger is landed prematurely, it is impossible to
reposition the landing ring w1thout ralslng the equipment
to the. surface level for replacement of the shear pins.
Also, since the inner hanger body is supported on the
shear ring by means of a shoulder in which bypass slots
are formed, the capacity of such apparatus to carry the '
load of the inner.casing is severely limited.

In accordance with one aspect, the present
invention provides apparatus for use in suspending an
inner casing within an outer casing of an offshore well
at the ocean floor, comprising an outer hanger body
having a bore therethrough and adapted to be connected to
the outer casing for lowering therewith into a landed

- position at the ocean floor, said bore having at leaSt
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one upwardly facing seating surface thereabout, an inner
hanger body including a tubular body adapted to be
connected to the inner casing for lowering therewith into
the outer_hanger.body, and having a recess thereabout, a
circumferentially split landing ring having at least one
downwardly facing landing surface thereabout and arrapged
about the inner hanger body for expansion and contraction

¢
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, and thus between the inner and outer casing hanger bodi -
the outer si-des of the inpner hanger bodies as well as the | anding rings



4- within the recess between a position in which it is free to pass into
e bore of the outer hanger body for disposal opposite the seating surface
~ad an expanded position in which the |Ianding surface thereabout is 5
Ylanded on said seating surface, said landing ring being of such
comstruction that it will tend to assune its expanded position, neans for . .
taining the landing ring agai ngf upward novenent with respect to the 3} £
i nner hanger body as the | anding ring expands and contracts within 10 said
recess, said retaining neans being rel easable, when the landing ring is
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15 at the upper end of the recess whose. outer circumferential
surface is adapted to move within an inner circumferential
surface of the landing'ring.in order to hold the landing
ring in landed positions, as the inner hanger body is so
lowered, and a groove thereabout above the radially -
20 enlarged portion, and a load ring carried within the
groove with the radially inner portion of its lower end
supported on the lower end of the groove, and a
substantially circumferentially coﬁtinuous shoulder on its
upper end facing a substantially-circumférentially
25 continuous shoulder on the upper end of the groove for
abutment therewith, the radially outer portion of the
lower end of the load ring having a substantially
circumferentially continuous shoulder-adapted to be
supported on a substantially circumferentially continuocus
30 shoulder on the landing ring when the landing ring is inm
landed position and. the inner hanger body has been so
lowered to dispose its circumferential surface within the
inner circumferential surface of said landing ring, the
. radially enlarged portion of the inner hanger“body and
35 the radially inner portion of the load ring having
connecting slots therein, and said load ring also having



. .
ports therein_conhecting t he upper ends of the slots therein with thegéﬁiéa)
~side of the load ring, whereby well fluid may circulate through the a ar . .

.space between the inner hanger body and bore of the outer 5 hanger body.
The present invention also provides apparatus for use in suspending an
inner casing within an outer casing of an offshore well at the ocean fl oor,
Whereln an outer hanger body having a-gore therethrough and at 10 | east
one upwardly facing seating surface thereabout is connected to the outer
casing for lowering therewth into a | anded position at the ocean fl oor;
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groove thereabou
15 therew1th into the outer hanger body, and having a recess

thereabout, a circumferentially spllt landing ring having
at least one downwardly facing landing surface thereabout
for expansion and contraction within the recess between a
position in which it is free to pass into the bore of the
20 outer hanger body for disposal opposite the sealing
surface and an expanded position in which the landing
surface thereabout is landed on said seating surface,
said landing ring being of such construction that it will
tend to assume its expanded position, means for retaining
25 the landing ring against upward movement with respect to
the inner hanger body as the landing ring expands and
contracts within said recess, said retaining means being
releasable, when the landing ring is landed on the outer
hanger bddy and the weight of the inner casing is slacked
30 off to permit the inner hangef body to be lowered with
respect thereto, said inner hanger body having a radially
enlarged portion at'the_upper end of the recess whose
outer circumferential surface is adapted to move within
an inner circumferential sufiace of the landing ring in
35 order to hold the landing ring in landed positions as the
inner hanger body is so 1owered, and a groove thereabout



above the radially enlarged portion, and a | oad ring carried within the
gtoove with the radially inner portion of its |ower end supported on the

' ‘end of the groove and a substantially circunferenti-ally continuous

der 5 on its upper end facing a substantially circunferentially

uous shoul der on the upper end of the groove for abutnent therewith,_ .
dially outer portion of the,lower end of the load ring having a A
stantially circunferentialIy'céntinuous shoul der adapted to be 10 .
supported on a substantially circunferentially continuous shoul der on the

|l anding ri g when the landing ring is in |landed position and the inner
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recess, by HEFeRPYnR Fni-@ YIRE o2 SURRFRR i nner hanger body
to be Iomeieduhﬁbnenupp&lVedopbsnuona shouhéeramdapgedlng behi | e such
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inner circumferential surface of said landlng ring, the
15 radially enlarged portion of the inner hanger body and
the radially inner porfion of the load riﬁg having
‘connecting slots therein, and said load ring also having
ports therein connecting'the upper ends of the slots '
therein with the outer side of the load ring, whereby
20 well fluid may circulate through the annular space
between the inner hanger body and bore of the outer
hanger body
In the illustrated embodiment of the 1nvent10n
" the landing ring is retained agalnst upward movement with
25 respect to the inner hanger body, as the landlng rlng
" expands and contracts within the recess, by detent means
which is releasable'to permit the inner hanger body to be
lowered into supported position on the landing'ring, _
while such landing ring is landed on the outer hanger
30 body, and the weight of the inner casing is slaCked_off.
More particﬁlarly, upon raising of the inner hanger body
only a manner of inches w1th respect to the 1and1ng ring,
the detent means is returned to a p051t10n in which it
« again retains the 1and1ng ring against upward movement
35 with respect to the inner hanger body as the landing ring
expands and contracts within the recess. Thus, in the



expands and contfacts within the recess. Thus, in the event it is Jé%ié)
t - .

i nadvertently released o permt premature |anding of the |anding ring,
detent neans may be.reset as many tines as necessary w thout having to
rai se such hanger to the water surface. 5 The detent nmeans may
conpr.ise circunferentially yieldable neans havi ng annul ar shoul der neans
carried by one of the |anding ring'ang7inner hanger body for engagenent
h ‘annul ar shoul der neans on the other of the landing ring and inner
hanger body. Preferably, 10 the circunferentially yieldable neans is

carried by the gl ?ﬁrigaﬂge&ngﬁgér%gn@%gt?eighgéaet53§e¥ﬂﬂﬁhgp rbody for
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' for movement downwardly with respect to the landing ring

without having to expand or contract the landing ring.

In the preferred and illustrated embodiment of
15 the invention, the yieldable means comprises a

_circumfefentially split ring which is carried by the

inner hanger body and which has an annular shoulder

thereon o ) '



Rot h. enbodi ments, the landing ring is nore resistant to expansion or

it acti on, when contracted, than is the detent ring so that the detent

| der of the detent ring noves out of engagenment with the detent

iodl der of the landing ring. .Thus, in%fie first nentioned enbodinent,

" the detent ring contracts to nove its detent shoul der out of engagenent —
with the detent shoulder of the landing ring, and, in the second nentionedw”
enbodi nent of the.invention, the detent, ri expands t ve itg detent -
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resistant to expansion or contraction, when contracted,
than is the detent ring so that the detent shoulder of the
detent ring moves out of engagement with the detent
shoulder of the landing' ring. Thus, in the first

mentioned embodiment, the detent ring contracts to move
its detent shoulder out of engagement with the detent
shoulder of the landing ring, and, in the second mentioned
embodiment of the invention, the detent ring expands to
move its detent shoulder out of engagement with the detent
shoulder of the landing ring. iIn woth cases, therercre,
the landing ring need not be moved circumferentially
inwardly from its fully landed position on the  outer
tubing hanger, thereby preventing inadvertent movement of
the landing ring out of landed position.

As in the case of the above-described prior
apparatus of this type, the inner hanger body is adapted
to be supported on the landing ring in order to support
the inner casing therefrom, and has an outer
circumferential surface which is adapted to move within an
inner circumferential surface on the landing ring in order
to hold the landing ring in landed position, when the
inner hanger body is so supported. 1In accordance with

the present invention, however,
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| ower end which is adapted to be supported on a substantially .
circunferentiadlly continyous shoulder on the |anding ring, when the |andi\ng .
[ing is in landed position and the inner hanger ‘body has been | owered to
di spose its circunferential surface within the outer circunferential
surface of the | anding ring. Mre partlcularryﬂ tthe radially enl arged
dftlon of the inner hanger body and the radially inner portion of the |oad
: hﬁ have connecting slots therein, and the load ring also has ports which
connect t he upper nds f the slots t th ter si de, of the
g, “wher eby wel FAP| PECRas CESPRRSARETA A o SPe"inBenonabats edf
connect the annul &s §pamedbenw@ema@n@lawnemlhangdrpbadyoan¢hb¢e@fohuﬂthe
outer hanger bOdYu?EQi‘eeﬁ‘@do?eh‘PéV f@@eé@ndaw 2gediad id a%}m

time, the | oad of e i nner hanger bo Q%k he Ioad ring Ioad
ring on the Iandlhﬁn?Fn ganger, Hdy 13 etﬁhﬁuﬁﬁ 1§&B¥t§ﬁﬁ@£%§? P°rt1°n
circunferential | ywnhbohi hagusa shadialkly sanas Tp@r}tliow @£ nbs Mlgwegatknd

carrying capacity b , t i nf er ent I .
cont i'nuous shoul dgy@{a@{:@%%‘ aé]re]r%g)%r g{gof setgn %XFI'y tﬁ %ﬁgté%ély
Al so, the |ower eﬁdrenmfﬁeemt@ﬁkﬂyycentanQGGSpghpubﬂeofamhahswnapmmnged

body and the shoukdeinef 4 hesuRRGIntg 211179 @arwinferéﬁélépﬁfl réd’rﬁ::.rﬁ;éxfb be
supported are tapeje so as t ur e the | ndln |rg%outma dly to fu

| anded position a§ ?H% thnéP per endof ¥ fer %rmF Ht?ﬁgﬁect
t hereto. For assbebéyiply posrd, andsmmsmaneiaﬂdyredumeumﬁehentmglly

requirements to a HhEiHH stQﬁoﬁ &%}rbﬂgthé i-?&i'?f'l fo@-ﬁ&#ﬁ%@réf&?‘aﬁf_ its

whose opposite ends are ose
degrees of | oadi n§OYeFf &%1 aBBiHF t He8 sRdapseds th bes sypRArt@dd PBwA ends.

In the drawi ngs, whBseantiakeyréefss@iferentially continuous shoulder on the
' landing ring, when the landing ring is in landed position

and the inner hanger body has been lowered to dispose its
circumferential surface within the outer circumferential
surface of the landing ring. More particularly, the
radially enlarged portion of the inner hanger body and the
radially inner portion of the load ring have connecting
slots therein, and the load ring also has ports which
connect the upper ends of the slots therein with the outer
side of the load ring, whereby well fluid may circulate
through the 'slots and ports so as to connect the annular
space between the inner hanger body and bore of the outer
hanger body above and below the landing and load rings.
At the same time, the load of the inner hanger body on the
load ring and of the load ring on the landing ring is
transmitted through *éﬂbstantially circumferentially
continuous shoulders so as to provide maximum load

. carrying capacity. ' -

Preferably, the substantially circumferentially

continuous shoulders. of the load ring are of substantially
the same area. Also, the lower end of the radially
enlarged portion of the inner hanger body and the shoulder
of the landing ring on which the load ring is to be
supported are tapered, so as to urge the landing ring
outwardly to fully landed position as the inner hanger



aracters are used throughout to designate like parts: FI'G 1 is a
§tical sectional view of an inner hanger body |anded w thin an outer
ger body of well head apparatus constructed in accordance with the =~ &
ope enbodi ment of the present invention,othe inner hanger body, |anding

.ring and load ring thereof being shown in elevation on the |eft-hand side-

of the figure and in section on the right-hand side thereof; FIGS. 2 and*3; -
are cross sectional views of the inner hanger body, as seen al ong broken *
lines 3--3bofYFIiG lowere? widfhowregpeht [“Sadertiong skgerssemklposi tions

they occupy,ggbsag a&ﬁé@hyo%edlﬁasss@@w Délc»th?uf@nﬂ% Nen&d! cF' G 3
show ng then1assenﬁ|ed in- the | oad carr ositio FIG 1; FIG 4 is a
vertical sBcPrBABRRy; &ReSof Qﬁﬂa§%1ﬁn*%a.ﬂ'%? eO5f AFRBALPACTFERLSH Fig. 1,

during | owehosg oppbbéteneadshangercluxly tdgdrliePosht4onNteppRsitideseati ng.
o Cont - SpE8e 8 Bl G WSlede e 18R e IR EAE dl e e DO
in the out8honkdges Qodytab@yeesucndsbmngesnd54ca 5is aviewsimlar to

Fig. 4, but upon furgherhowedddigi s | NerHd¥aam hanger Rady bacdi spose the
Iandlng rin gg05|te t he se tlng%surfaces in the bore of the outer hanger

body and tRERTROERERRTE| BSE %ﬂ?%ﬁrﬁ?yd$$&ﬁp4%ﬁuﬁﬁﬁﬁxﬂﬁ§#%ﬂlthereon
but prior to subsequenelyll peeai rgrehealnseetbongervhbedyosi hh naspect to

he | andi 1] .t he i : d h f h
in g | ahebf SRafiafadiPReLhi "Ee BREE: WIRE: Wody, SR I Hag" g7
1, of the apparatus ceenstrirctefdi rimceascdaxdaacei t withot bee emmdi nent of
the invent iPod fnenk! 68 ghé‘”?rgséﬁe W.%Ve'nccélgnsecéﬂé)nﬂn¥few§nagrt he

rlght hand, si.de of the apparatus. of
body, landing ring and load rlng thereof being shown in

elevation on the left-hand side of the figure and in
section on the right~hand side thereof;

' FIGS. 2 and 3 are cross sectional views of the
inner hanger body, as seen along broken lines 3--3 of FIG.

1, FIG. 2 showing the load ring segments in positions they
occupy during assembiy or disassembly on the hanger body,
and FIG. 3 showing them assembled in the load carrying
position of FIG. 1; _

_ FIG. 4 is a vertical sectional view of the
right-hand side of the apparatus of Fig. 1, during
lowering of the inner hanger-body into a position opposite
seating surfaces on the bbre of the outer hanger body, and
thus with the landing ring contracted to permit it to be
moved through the upper end of the bore in the outer
hanger body above such surfaces; .

FIG. 5 is a view similar to ?ig. 4, but upon
further lowering of the inner hanger body to dispose the
landing ring.opposite-the seating surfaces in the bore of
the outer hanger body and thus to permit it to move
outwardly into landed position thereon,-but prior to
subsequently lowering the inner hanger body with respect

. to the landing ring so as to support the inner hanger body
therefrom, as shown in Fig. '1;
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showi ng the inner "hanger body and |l anding ring thereof in the sane_rela(izfgéi
positions with respect to the outer hanger body that are shown in Figs.

.and 5: respectively.., Wth reference now to the details of the _

"above-descri bed draw ngs, the wel | head apparatus constructed in accordance
with the first-described enbodi ment of the invdhtion is showmn in Fig. 1 to
cQnprise an inner hanger 20 | anded within and upon an outer hanger 21 so as
.to suspend an inner casing (not shown) connected to its |ower end wthin an

outer casing 22 connected to_the | Qwer end qof the outer hanger. As well
known in the art, an upper E&fti Audfi 8nVERELCEAoRRFELPIRheVEEY er SEREIFy tO
extends to pressurdgcorit,r af ethe pamEpdr AUt eshotrectdd) i tadfdinmeatwi tie
wat er surface. The apat. Qﬁggg&mg?g LBNEhe CARE &G s SHSPENgled therefrom-have
been |owered into supported position on The out e casi'ng string by neans
of a running tool 23 connecF&@Sto7t R@duFpareierfiiadie srakjanalDwigws of

drilling of the pame ofigitifnd0seddobe aihd hepperstud | 881 Flig.r eceiyget he
i nner casing, drilling nud,returns Llom/up rdl% ge megn-the; rill strin

and the outer casﬁﬁ@wgﬁg it§ dPREFd EBH?ang?Yo ne ThaRciag 5?%%c5%%€?@%l§n
i nner casing is | dber csknent velaeivenpositiong whbhn respecitnter tdesi ogtend

I ts upper conti nugt,l S .a a rs i { 1d | .Q, 11 Qe
prossare control - Shnoeroepar, cAar e B PRopRl LE ARG, 10 gHd 19, BhBesdey
of the casings are anchor edWhitPhiFpifrengsyr aeWhyrhehhe dtet@diismer ofthGenent

which may extend upemreddeschibetine daanihgs,spane beielatieadd] appHraBys NgS.
therei n whi ch conERECERE EnuLAr A8 tPhethe "Rt RFreR
casi ngs above and epblogimens pfingbe sovestionpisnshowrenentFigt r e compadse
upwar diy ther et hr Q0 nn@ P Haglelrt $00h aKBRE 42khYnSRAGCEPGA O8N CuLer Mhlnger
formed wthin a recessed porti'on of- the hore 26 of the
21 so as to suspend an inner casing (not shown) connected
to its lower end within an outer casing 22 connected to
the lower end of the outer hanger. Aé_well known in the
art, an upper continuation (not shown) of the outer casing
extends to pressure control equipment mounted on a rig or
platform at the water surface. The.inner hanger and inner
casing suspénded therefrom have been lowered into
suppgrted position on the outer casing string by means of
a’iunning tool 23 connected to the upper end of the
hanger.
| Durihg drilling of the portion of the bore hole
at the ocean floor to receive the inner casing, drilling
‘mud returns flow upwardiy between the drill string and the
outer casing and its upward continuation. Then, as a
successively inner casing is lowered into the inner casing
shown, the inner casing and its upper continuation serves
as a means for returning drilling mud to the pressure
control equipment. As also well known in the art, the
‘lower ends of the casings are anchored within well bores
by means of columns of cement which may extend upwardly
into the annular space between adjacent casings. Thus,; as
‘will be described, thejinner-hanger has flow passages
formed therein which connect the annular SPace between the

Y



1\bul ar body of the outer hanger internediate its upper and | ower ends, the
er -end of each groove thus forming an upwardly facing seating surface
. Also, an annular recess 27 is formed in the bore of -the outer hanger
body beneath the seat surfaces thereon fpy -a purpose to be described to
foll ow. The inner hanger includes a tubular body 28 having a bore 29
t heret hrough and an outer diameter which fits relatively closely within tke:
bore 26 of the outer hanger body. A recess 31 is forned about the inner ™ -

hanger body ninetreamédiatten taasipes &bubé(nmﬁ mrldsy emel Baggecusberential ly
split landEggp%EﬁQtS%ehﬁn%r&%Q%%gsaQQUBaEQeuBQQ¥F§§ ER%:S%B@BE&RD and

contraction wthin the recess between the contracted position of Fig. 2,
as the inner hanger ifs Piwvad ikar Oifc M9nrimailiivn speeaforxasvashe Sor%® hanger

bOdyi ceit h?br?r@d' metﬂige ) nf@éaﬁgéﬂe?obeﬂanoefL e Q:)f%:é;jt%_ aalgl 'tgedexP?Edrefd
posi tion of Figs. 3in iC e_i nner, hanger,, y .i.s landed withi
Phe. outer RISRT, SR £ thal Phecr  ROnpEr carts HOpAIBAS bt SHRES of neg
about the emderlossed @ndshe drandiowpr igrgl f &mdiy qransalecltaa gl iomtitg of
downwar dl y JhaciRa.lani g s | aese, A3 YUEDLa" £ SPageg, apah! aflhat gnces
corresponding to e §é§¥?§g§suy aces 24,7 and ?%Us to nmbve into Ianded

posi tions TRECEGN Atheke dfapred i ppleikere hef cthe spkerpharngedl BPRY, the

grooves anghen@@lh e Ofestibsharhiak! kheRRonamHept Busdokbatedt e | andi ng
surfaces arge fre% t.o expand outwardly into fully supported positions on the

seating suPeseELPed tRe TP ng ring noves outwardly to expanded position
Al t hough the outer hahgeriraosty hangéhe ihaiddeg rd ngubukashbdedyt 2thave a

Do oy ¢ SRS S L L0 S PSP added anson

i nvention, filltet neH@tdvedy iekesely belemiy dhe Bereofbsgdh the fewker
-hanger body. A& recess 31 is formed about the inner haager
body intermeﬁiate its upper and  lower ends, and a
circumferentially split landing ring 32 is arranged about
the body 28 for expansion and contraction within the
recess 31 between the contracted position of Fig. 2, as
the inner'hanger is moved vertically within the bore of
the outer hanger body, either to land the inner hanger
body or retrieve it, and éhe expanded position of Figs. 1
arid 3 in which the inner hanger body is landed within the
outer hanger body. _

A plurality of vertically spaced teeth are
formed about the upper end of the landing ring so as to
provide a piurality of downwardly facing landing surfaces
33 which are spaced apart distances corresponding to the
seating surfaces 24, and thus to move into landed

- positions thereon when disposed opposite thereto. More
particularly, the grooves and teeth are of substantially
the same depth so that the landing surfaces are free to
expand outwardly into fully supported positions on the
seating surfaces as the landing ring moves outwardly to
expanded position. Although the outer hanger body and the
landing ring are shown to have a plurality of seating and
landing surfaces, respectively, it is contemplated, in
accordance with the broader asp.ec'ts of the present



As shown, |anding surfaces are also fornmed on the bore of the inner ha(éi&é/ ’
body so that ‘a successively inner hanger may be |anded thereon in erder o
. suspend a successively inner casing wthin the inner casing. If desired, a
| andi ng ring and other parts to be described'ﬁd@'ﬁe arranged about the
out er hanger body for 1anding upon a successively outer hanger and thus
sg§pending the outer casing within a succesively outer casing. As

prévi ously desoribedenihie, | A0 p0cEiDg 3, Ol SUERs ROUEUTLON LAR oL crcn

tends to assune i pandéd posi f1on, e YeScPiped to fol
I's retained agalnS@rﬁ@mﬁ$d anenent mnth respect to the inner hanger body

by rel easabl e detent neans,a@sghB@nl andhBgnkl BArFRERS RelRELTLEXPSARES éﬁd
contracted positions. The |andjng rlng i ncl ddes a skirt 34 depending fr

its upper end andtll‘l%v]Pﬂﬁeaﬁfoﬁpér igngfe PeRIEENERRYt SCatd@t PhaAlqqedsiore Vhe
teeth about the imper kangef mbe bendaﬁgeal ngeseoﬁslhOosaede tdoWuspetidy a

over the bore of o I t hin e er. casing
ext ensi on, and th%ggcgy% ?ffhgg S%d 5l§ r$§€%§ ag% %S%ngéglgéﬁqn daﬁ%ge
The skirt is preféesbredpfat Arndéingssiogetandh aitthaants ebeske odescribader

diameter, for a payppae aE:QaBSeﬁe%‘B‘bhléeq:héV‘H@célarﬁ&rﬁexar}Sé(dy t f‘@r Skbh8ih§

of conS|derany greater axi al "extent than grooves on which the seatlng

surfaces are forn%ﬁ°?natﬁHF°Fﬁé}VﬁﬂYI°HE9€ PHBBSGVéP¢M%WW§(ﬁﬂﬁﬂ%ﬂﬁ%ﬂ?t??
mai ntain the Iandmmeefldsssméglxapsteﬂn M@d@ésnﬁé‘ffy dutdr icassiragter than

recess 27.in the bore of th a er bo nd S0, Spac vertical l vy, bengat
| andi ng surfaces 33 as to e h?ﬁ%f% @ ?ﬁf% f@%eggééhg% ¥ﬁ€§Ig%d$ﬁg
surfaces are opposuck cbesseactmgnsmhhaces:Zwenﬁs ecresahme tits |exptnded
surfaces are free?591€§8&“da?&tga%a@gfﬁ ﬁosaéé£¥hﬁﬁhté33éﬁé?dﬁ&if%”ééﬁé¥hed

When the [ anding 'S SO wn 1 n Fi t he wei
t he i nner caS|ng ﬁggegggnupward movement with respect to the inner hanger

body by releasable detent means, as the landing rlng moves
between expanded and contracted positions. The landing
ring includes a skirt 34 depending from its upper end and
having an outer diameter.somewhat larger than that of the
teeth about the .upper end of the landing ring so as to

'slide downwardly over the bore of the outer hanger body,

- as well as within the upper casing extension, and thus
ﬁ%otect the landing'surfaces against_ﬁccidental damage.
The skirt is preferably of thin cross section and has a
recess on its inner diameter,. for a purpose to be
described. .

' More particularly, the skirt is of considerably
greater axial extent than the grooves on which the seating
surfaces are formed in that they will move thereover while
contlnulng to maintain the landing ring collapsed.
However, the skirt is shorter than recess 27 in the bore

_of the hanger body and so spaced vertically beneath -
landing surfaces 33 as to expand outwardly into the recess
when the 1landing surfaces afe _opposite the seating
surfaces 24. As a result, the landing surfaces are free
to expand lnto landed pos;tlon on the seating surfaces.

When the landlng ring is so landed, as shown in

Fig. 5, and the weight of the inner casing has been



shacked off to rel ease the detent neans and permt the i nner hanger body to
e downwardly with respect to the landing ring, a eircunferential surface
35/about a radial ly enlarged portion of the outer hanger-body above the

recess 31 thereabout will nove downwardly within an inner circunferenti al
surface 36 on the upper end of the landiFdg ring so as to hold the |anding -
ring against contraction out of its |anded  position. Mor e X{
partlcularly, as the i nner hanger body contlnues to nmove downwardly, a -
domnmerdry er 37 on t ra outer tion | oad rrng
38 carried 8? g §§e§§8u?ﬁ.<§%ﬁr gﬁédgeﬁffﬁ ?5%d upon a

shoul der 401mnerhbaUQQErbedn b6 mneeldnunwgrdlngwsbhasespesuppgrthehe body

fromthe 'aﬂQh&Qné' rig.ngAS §h@%cuWI%E'eh|E§ah.oaéixffé& | gscalgdgd Within the
groove about the_inner gg body ghou der 41 on the |ower end of its:-
p

radial ly i nFafipbtyieRl rgg aerwanoﬂ atBRoAFHEEF BanesFnkadBn2PRES| ower
end of the gheoreceaed3a thetkdboud3wildlt mevep@ownwad dliyendahiimcas a

shoul der 44 0ReL g1 UBAREe 00k 0L, B, BL00VE Ih, QUL Bhosl g8 oEheyLnner

hanger body T's™al SO ra r eneat e re and a groove
50 is for rreblal'lﬂrllll%erﬂ-aﬁr aﬁq ya%nltar 3@3'-400?1@ ohandingcailpg sagainst

ci rcunf eren&bﬁtfacspéat d@ée%f“ﬁgs5ll$ﬁded3><p§@§i@ib:ﬁﬂd Qfgid acti on
t herei n betwee fﬁﬁﬁ?trgCtgg posrtloga E g and th% expanded
position ofP %?8 t 2% N8N PRET cB2BBEF Bﬁy Fﬁﬁ ﬁBB@? 5Rd™P8Rer ends
of the i_rmedownwamipr ercedownvardliet €acingngshorkiers @7t lvm the groove 50
ﬁgnggft bi)zjy£§e\¥u g}éx an%édpgfﬁeérggéfeﬁv%%tﬁ%ﬂ I(}rgtl a eréeﬁvoi\[/ﬁﬁ'r#romthe
gr oove, butgﬁ%Pﬁeaéalﬁ?@uﬁpwaﬂj%ﬁﬂﬁﬁnﬁﬂniﬁ%rpq rﬁ%%ltgaﬂﬂeupﬁﬁeﬁ hanger
body i nas rrushoaysdéﬁewp@zertmdupéerténa NSEr e I Tand S NeEng Ssoviddito t he
upper end of__the or g ?s pre sl descrl bed, thes det ent I’el ng i s of
such constrﬁ%??%ﬁ ﬁg? PP ¥e a8 ¢ 55 andéﬁ J%PFro <Yt hat .
during expahbeohoa@erg@q igiscaxried w;thln the -groove about the inner

hanger body, a shoulder 41 on the iower'end_of its

radially inner portion is supported on a shoulder 42

formed on the lower end of the groove, and a shoulder 43

on the upper end thereof faces a_shoulder 44 on the upper

end of the groove.

The outer side of the 1nner hanger body is also

rgdially enlarged beneath the recess 31, and a groove 50

is formed in the radially enlarged portion to receive a

circumferentially split detent ring 51 for expansion and

contraction therein between the contracted position of

Figs. 1 and 4 and the expanded position of Fig. 5. While

in contracted position, the tppef'and lower ends of the

inner circumference of the detent ring remains within the

groove 50 so that it is held against vertical movement

with respect to the inner hanger body. When expanded, the

detent ring is partially removed from the groove, but held

against upward movement with respect to the inner hanger

body inasmuch as the'upper end of its inner circumference

is within the upper end of the groove 50. _

As previously described, the detent ring is of
such construction that it tends it aseume its expanded
position, so that during expansion thereof, as it is
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| onered fromthe position of Fig.. 4 to that of Fig. 5, the detent ring iS4y
-urged outwardl'y into engagenent with a recess §§>9n the inner side of th 2 /-
sSkirt of the landing.ring. Wien so di sposed, ownwardly and inwardly
t apered shoul der 52 on the |ower end of the detent ring is engaged with an
upwardly facing, tapered shoulder 53 on the | ower end of the recess on the

i Qngr side of th n nQ .ski as 4 q.rel gagabl 1 he

Ian?fgi ng ring in g \ngggécglgobogq §051tﬁ%nr é’s‘pecﬁ tot t?{'Hsn n]g%'r sode’e

in which it is fdesens exdnmdianarged rewtvardly nithe emgagaﬁﬂh@bmuththe

inner hanger bodyec8%sSRAMHA Ned Yinfler 25 158€ o2ARY, r% %‘ MB&QQd%ﬂQO
y ‘con rac

t he bore of the outer hanger, the landing ring is
the recess 54 onTiRE-i nHEeNsiSPe A3FPOSeSkiar dostimmsEse andhd nardky rtapemad

into its fully cenbuageedspRosint 't@x'é WihiairN HORE £ dHiIhe NOMRY s Mipdhed
t he | andi ng rlng”h?E been | ower.e énto a p05|t|on opposite the seatin
r3 44%%/

surfaces on the 8& A FrastIBGET YT Ht IRF 0P § PﬁtBhPagHWﬁg

Sngagenent thereandhpﬂlﬁﬁéem&héﬁsr¢mgtﬁé ﬁnaaﬁd%ddwlgﬁI%he11hﬁd1%ger1ng
etent ring rem I gntd vy g WL L e_lLnner e .0 £cess and
thus its shoul dergﬁzﬁkr'ralgnt aallsﬁsgi g%?f%%ﬁ PLY%i FRTEABUI d‘?r Jﬁnéﬂg shbhg, 1Pnhé

| ower nost end ofvﬁﬁelghﬂrpoﬁ&$1@nrWﬁt&Snﬁﬂpa¢h:tqwﬂha\unhemtﬂangeulhndyn
‘recess 56 for m?dwﬁﬁlchhfit' Q@rﬁfé”&j# £ *gif‘at:{d)"‘ﬁ{d f@r‘g@iéé(t el fhggdLRAr E%Eas'sn

whi ch groove 50 |s f or med the o circunf erence of
recess serves to FlﬁPPUGUFhGrénéﬁﬁaﬁémﬁﬁrbboﬁwe | anding ring by engaging

with the rimon the lower agd gowheigkipily, 4NOrgBl lthe HakQUESEs WG Ad M
does not engage Ehls li.p beforg t he | andi_n surfaces on the”l andi ng rlng

are moved into faPY§rERpdmF& ?Bﬁs°§p & R LRt PABISEr f &8s kﬁpq
i nner hanger bodyinyhdrs thel Ly gbﬁtﬁactba isahethLastRg recelsackad ohf thae

ver the ¢ aporea BReh SeASiReo e sKITt Uonbltlals Whe dederft UYL theo
its fully contracted position within groove 50. Then,
however, when the landing ring has been lowered into a
position opposite the seating surfaces on the outer hanger
body, and has expanded outwardly into landing engagement
therewith, the landing ring is expanded with it. Thus, the
detent ring remains tightly engaged with the inner side of
réEess 54 and thus its shoulder 52 maintains engagement
with shoulder 53.

As shown, the lowermost end of thne skirt has a
rim 55 which 1is received within an annular recess 56
formed on the lower end of the lower radially enlarged
portion in which groove 50 is formed. A lip 57 about the
outer circumference of the recess serves to limit outward
expansion of the landing ring by engaging with the rim on
the lower end of the skirt. Normally, of course, the rim
does not engage this lip before the landing surfaces on
the landing ring are moved into fully expanded positions
upon the seating surfaces on the inner hanger body. '

When the weight of the inner casing is slacked
off the shoulder 52 on the lower end of the detent ring 51
wfll_slide downwardly over the tapered shoulder 53 on the
skirt so as to conﬁract the detent ring until the outer

e



skirt so as to contract the detent ring until the outer "circunference of

e detent ring noves within the inner circu erence of the skirt beneath
R shoul der 53 so as to rel ease the detent™ g for sliding downwardly
i't\nin the circunference of the | ower end o. the skirt. At this tine, the
i nfler circunference of the detent ring has noved within the | ower side of
groove 50, so that the detent ring will be carried downward]y th.the

i nner hanger bedycURERFenRe @FwivRe di§teaLi RYPENFAVES %ﬁ*%ﬂrtﬁgeloé&erlng
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i nadvertent |an the l'anding ring, nerél ¥ upon lifting the T nner
hanger body frumitlhﬁh%mmmdlﬁffﬁqlgu ouddeh 8 pers ithe olpagf ringy 38 5°1g888% t o

di spose the |apgi Rgwbd mg&&merr@ps&sw%lmﬁ Wk #4kg.i nner hanger
body, whereby it is free,to ex

ntr t Thus ent
ring 51 has been rai sed MOER t %F éﬁbg?rg%ayﬁﬁﬁhdfnghg tﬁ?qué? it
ci rcunference @ésthtahﬂmﬁbeﬁxpaﬁsidmeskhen inntlianded peditsionmndtinavets

upwar dly and o on p r 5 ol he ggki to a
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position of Fig to the position of FIQg . I'n order to_land,the inner
hanger at an upper inner hanger body for movement downwardly with respect

to the landing ring so as to move into its supported

position on the landing ring.

' As previously described, the inner hanger may by
reset or returned to its Fig. 4 position in the event of
inadvertent landing of the landing ring, merely upon
lifting the inner hanger body from the position of Fig. 1
to;the position of Fig. 5 so as to dispose the landing
ring opposite the recess 31 about the inner hanger body,
whereby it is free to expand and contract therein. Thus,
the detent ring 51 has been raised with the hanger body,

- and along the inner circumference of the lower end of the
skirt, until it reackes and moves upwardly and'outwardly )
along the tapefed Shoulder 53 of the skirt into a
pesition within recess 54 in which the shoulder on its
lower end is reengaged with the shoulder 53, as shown in
Fig. 5. This of course merely requires that the inner
hanger body be lifted a few inches from the position of
Fig. 1 to the position of Fig. 5.

Ih order to land the inner hanger at an upper
level, it need only be lifted from the position of Fig. 5,
which will cam the landing ring inwardly to the position
of Fig. 4 as a downwardly and outwardly tapered shoulder
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“level, it need only be lifted fromthe position of Fig. 5 which wll
t he Iandlng ring inwardly to the position of Fig. 4 as a dowwardly 3
outmardly t aper ed shoul der 9 -17 - on the \
*end of the outer circunference of the |anding V?ng engages a simlarly
shaped shoul der on the bore of the outer hanger body above the seating
surfaces thereon. This canm ng of the landing ring from expanded to

corit racted posi tign efe! Lipb:! Uha akg%hsuwgeéléwef&}ewé SECHS Dending. |
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the | ower end of tHe skirt of tg ﬁ g g m? I§? prOV|ded with slots
62 whi ch connect 2PRe *PofEPCERIBF BRETEKEFP™ FﬁeFﬁe ower end of the
recess 54 within the skirtASApruM1bubdyseEmdhmmEdHg;hd_vatmmushparnseof

hanger i in | andgd ANy Yhngdk S8PLABALY1HG! B dRIAAR Al U EELIES |

t hrough the annular space, eneral
51 and thus conpEREERE reEurns b9phgscaréaléth@rupsérdly|t%#t@paﬁ% areygh
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portion of the inner hanger body is provided with slots 60
whlch connect its lower end with its upper end and thus
.with the recess 31 in which the landing ring is expandible
and contractible. In order to provide a greater
E . cross-sectional bypass area, the outer side of the lower
end of the skirt of the laﬁding ring is also provided with
slots 62 which connect the lower end of the skirt with the
lower end of the recess 54 within the skirt. As will be
seen from Fig. 1, when the inner hanger is in landed
position, preparatory to the passage of mud returns
through the annular space, slots 62 are generally cpposite
the detent ring 51 and thus compensate for the bypass area
othefwise filled by the detent ring in this position of
same relative to the landing rlng.

-As shown in Fig. 1, the landlng ring is
circumferentially separated at 64 so as to permit it to
expand and contract the required amount. Further radial
flexibility is provided for the upper end of the landing
ring on which the”landing surfaces are formed by means of
saw cuts 65 formed thereln and leading to key holes 66 at

their lower ends. _

Of course, the saw teeth and the circumferential
split 64 of the landing ring do not provide any




andi ng surfaces are formed by neans of saw cuts 65.formed therein and
eading to key holes 66 at their |ower ends. O course, -the saw teeth and
the circunferential split 64 of the landing ring do not provide any
substanti al cross-sectional bypass area.®Hus, when the inner hanger body _
is landed on the outer hanger body, as shown in Fig. 1, nud returns wll \f
i nstead bypass through slots 67 forned in the radially enlarged portion on
the outer side of the hanger bod and aligned with slots 68 in the radially
i nner port?%hsiﬁnY+E;IEﬁ@ﬁseﬂﬁF?ﬁ°4%kuP¥P%®FS%rthe Tioper ¥he8 SPethe slots
68 are in immér Changet edodyt bsovahdedaprdther batéP hanged bedayheakoad ring

apd, connectisn aln LPELT, BPPglaepdiubts IE, UL 8145, ALabbech 88k 10 o

i:EDIeX|b|I|ty is provided for the upper end of the landing ring on which the
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shoul der 4? 5 O B@géugﬁgéﬁgngoggstwgIégyhéd 3§hea?gﬁﬁe 48 shoulder

37 on the [ ower 'al I'y outer |on o] d rlng and the
shoul der 4PPRRLFHENG PRk thetr orrpeE F%ﬁﬁlﬁ@ Fhﬁgouksrsﬁéﬂﬁ afhe&hepper end

of the Loaﬂoad MR 18 Cand! PiALs gmé ?fnridl%rgrs@ﬁ\é'% bt@rtl:%lbﬁhthaeliaﬁég fﬂﬁag| I sd
recei ved taper_downwar an war e the lower end o e | oa
ring and | DNETE quﬁrcgﬁﬁ gy%wtﬁﬁygﬁggﬁnﬁbﬁép Fy and outwardly.  This
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ring on the_| anding ring, serves as a conveni
of the ldad ring, lt is possible to prov1de the required

fluid bypass while at the same time prov1d1ng
substantially full circle load surfaces between the
shoulder 44 on the upper end of the groove 67A in the
inner hanger body and the shoulder 43 on the upper end of
the load ring 38, and between the shoulder 37 on the lower
end of the radially outer portion of the load ring and the
shoulder 40 on the upper end of the landing ring.

- As shown, the upper end of the load ring and.
upper end of the groove in which the load ring is received
taper downwardly and outwardly, while the lower end of the
load ring and lower end of the landing ring taper upwardly
and outwardly. This particular configuration of the
loading—surfaces not only facilitates firmly supporting
the inner hanger body on the 1oading'ring and the lcading
ring on the landing ring, but also serves as a convenient
means for retaining the loading ring within the groove.
'For this purpose, the loading ring is made up of arcuate
segments 38A which are adapted to be disposed within the
groove in closely spaced-apart relation, as shown on the
left-hand side of Fig. 1. Thus, the solid portions of the
loading ring disposed between adjacent slots 68 formed
therein are of lesser clrcumferentlal arcuate extent than
are the slots 67, so that, durlng assembly, the segments



means for retaining the loading ring within the groove. For this purpose
the loading ring is made up of arcuate segnents 38A whi ch are adapted to\he

di sposed within the groove in closely spaced- agg rel ati on, as shown on )
"the left-hand side of Fig. 1. Thus, the solid 'portions of t he | oadi ng ring

di sposed between adj acent slots 68 forned thereln are of | esser

circunferential arguate extent than are the slots 67, so that, during
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67 and 68 are br %ghFIFﬁtGhﬁlF@ﬁﬁ€n9°r9ﬁ@ﬁss692§§éﬁBP§d hen s Loy thergin
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adapted to fit wf es.on . t es,of .the_s port| the
i nner di aneter p5a$+%%f§fe?%%rg €BP°£ﬁE°B ?hihﬁo&EnFrngan £ ° a?gﬂfh
slots 68. Theepapabe she silhtis &7gdlpsmed meremoutm@zsbmprgvnédngn
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I nner hanger bod he alternative enbodi nent head apparatus
illustrated in 6San@ 56 BrFstﬂBﬁPFcaFtPOaFHSPmﬁﬁsve HRer  FBeaSSAMD

connection with EhGSloédtﬁlﬁg Yedieh s BXEEPéEi PHRevENtHE ﬁﬁmtfuaatmgaadt
e o E RS AL PP B oo S0 TR EABORB 708k, BEERA.
correspondi ng parelesfonhghie rlawer sides of the solid portlons of the

: inner diameter portion of the lower end of the load rihg
intermediate the slots 68. These pins are thus
engageable with shoulders 71 formed on the opposite sides
of'the slots 67 in the radially enlarged portion of the
1nner hanger body.

The alternative embodiment or the wellhead
aﬁ%aratus illustrated in Figs. 6 to 8 i§ identical to that
above described in connection with Figs. 1 to 5, with the
exception of the construction and arrangement of the
detent means. Hence, many of the parts and elements of
the second embodiment will carry reference characters
identical to those of corresponding parts of the first
described embodiment. |

The primary difference between the detent means
of . the second and first embodiments is that, in the
latter, the circumferentially split detent ring is of such
construction that it tends to contract and is arranged
around, rather than withih, the lower end of the landing
ring in such a2 manner as to retain the ring against upward
movement with respéct to the inner hanger body as the
landing ring expands and contracts_within'the recess 31 of
the hanger body 20. For this purpose, the detent ring 72



escribed enbodi ment. The primary difference between the detent means of

he second and first enbodinments is that, in the |atter, the

N rcunferentially split detent ring is of. such construction that it tends *
o contract and is arranged around, rath&?-than within, the |ower end of ..
the landing ring in such a manner as to retain the ring against upward -
moverment with respect to the inner hanger body as the landing ring expands/
and contracts within the recess 31, of $e han er body, 20. For this purpose,
the detent SPPHE 72 FiZfowh R A gticbiqes 8V&de§¥fWQﬁwFaY¥d%ge havi ng
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78 which ig sglQQBIq7oggbukhehgpggee§QQe of the flange 74 as the | anding
ring noves getmeen ex ande and contracted, positi.ons. The, %€$ end of the

skirt. portion of théh§ nt Fgn% S et t5© (ROhF dEREC
dommmardlyekaendgfﬂpﬂdﬁ&%y?ﬁrémrlmsldmwﬁﬂyfkm@@glngzaunqnundﬂmgfacing
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surfaces t the he reo particularly, these
surfaces aPré ﬂ-aperledldd-@m\mrrm wmtéut% dJa)ﬁd§@9a§W{f-af¢@§ 133 &O%thei r

its upper end. The lower end of the skirt portion of the

landing ring also has an inwardly'extehding flange 78
which is slidable over the upper side of:the'flange 74 as
the landing ring moves between expanded and contracted
positions. The upper end of the skirt.portion of the
"detent ring is turned inwardly to provide a downwardly
facing shoulder 79 for releasably engaging an upwardly
fﬁcing shoulder 80 on the outer side d? the landing ring
intermediate the landing surfaces thereon and the skirt
portion thereof. More particularly,'these surfaces are
tapered downwardly and outwardly so as to facilitate their
disengagement to enable the inner hanger body to be
lowered into supported position on the landing ring, in a
manner to be described. '

As shown in Fig. 7, as the inner hanger is moved
downwardly within the bore of the outer hanger, the detent
ring and landing ring are contracted, to the extent
permitted by engagement of the inner side of the skirt on
the landing ring with a radially enlarged portion 81 of
the outer side of the inner hanger body above the recess
76 and at the lower end of the recess 31. The outer
surface of the skirt portion of the detent ring_72 is
adapted to slide downwardly over the inner diameter of the



position.on the landing ring, in a nmanner to be described. As shown in

,/,- as the inner hanger is noved downwardly within the bore of the outer
‘hanger, t-he detent ring and landing ring are contracted, to the extent
permtted by engagenment of the inner side of the skirt on the landing ring
Mth aradially enlarged portion 81 of the outer side of the inner hanger
‘bMo\i? above the regsssr 76adily Adxtdesiones £ etk Budde do0asd &l wellhaaHuted
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engagenent with the 1l ge 74 .so-tha% detentﬁgh%lLder.79 cqptlnues to_
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will be noted fr Fig. the detent ring is-spaced from
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the retainer lip on the. 1nner [ by an _ . :
As the landing ring expands outwardly into the

fully landed position of Fig. 8, the shoulder 73 on the
‘lower flange of the detent ring remains in engagement with

’di sengagenent to enable the i nner hanger body to be lowered into suppor-'

the' flange 74, so that detent shoulder 79 continues to
retain the landing ring against upward movement with
respect to the inner landing body as the landing ring
expands and contracts_within recess 31, As will be noted
from Fig. 8, the lower end of the detent ring is spaced
from the retainer lip 77 on the inner hanger body by an
amount greater than the radial extent of the engagemenc of
the detent shoulders 79 and 80 as well as the radial space
between the outer diameter of the detent ring and the
recess 82 in the outer hanger body which receives the
expanded detent ring. _

Hence, as the Weight of the inner casing is
slacked off, the inner hanger body will, through the
engagement of its flange 74 with the shoulder 73 on the
detent ring, cause the shoulder 79 on the detent ring to
slide downwardly over the shoulder 80 on the landing ring
so as to release the inner hanger body for downward
movement with respect to the landing ring. Thus, the
inner diameter of the inturned portion on the upper end of
the skirt of the detent ring will slide doﬁnwardly over

e e b B
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extent of the engagenent of the detent

79 and 80 as well as the radial space between the outer dianeter

0 he detent ring and the recess 82 in the outer hanger body which
reécei ves the expanded detent ring. Hene@2as the weight of the inner casing

is slacked off, the inner hanger body will, through the engagenent of itsi
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body, as above described.
Although not identical, the bypasses formed in
the inner hanger are much the same as those formed in the

inner hanger of the first embodiment. Hence, slots 84 are’

formed in the lowermost radially enlarged portion to
connect the lower end thereof with the recess 75.
Additionally, substantially vertically aligned slots 85
dre formed in the flange 74, and further substéntially
vertically aligned slots 86 are formed in the radially
er.larged portiun 81 of the inner hanger body at the luwexr
end of the recess 31. Still further, slots 87 are formed
in the flange of the skirt portion of the landing ring to
connect its lower end with the recess formed therein.
Thus, with the inner hanger in its'fully sﬁpported
position of Fig. 6) mud returns may flow freely through
both the slots 84, 85 and 86 in the inner hanger'body and
the slots 87 in the landing ring. From this point, the
returns flow upwardly iﬁto slots in the upper radially
enlarged portion of the inner hanger body and the inner
radial portion of the load ring 38, and thence through the
ports in the load ring, as previodsly described. In this

respect, the construction of the load ring, and its

cooperation with the inner hanger body as well as the

as, abpve

hanger

[



are formed in the*flange 74, and further substantially vertically aligneq<fé9/
slots 86 are formed in the radially enlarged-portion 81 of the inner,

Jhanger body at ‘the | ower end of the recess 31. Still further, slots 87 are -
formed. in the flange of the skirt portion of the landing ring to connect
its lower end with the recess fornmed therein. Thus, with the inner hanger
iQ+jls fully supported position of Fig=%H3 nmud returns may flow freely
t hrough both the slots 84, 85 and 86 in the inner hanger body and the slots
87 in the landing ring. Fromthis point, the returns flow upwardly into
slots in the uppBRAingi Bing 5| bieRblenk ttonthat tdrsemirhad Hahger body and
the inner radi atopfebt08n OFithethoash f3HlemSoqBi¥ht hence through the ports
in the load ring, as prgg%ousl¥ described. In this re

ect, the
construction of the |oad’ti AP SRd 7T LTI AtTTHEWt tclf?é‘qlrﬁgerr%ger
body as wel| asthleinner’?bkRagémnohdy need) omly dentrided @ tfeat idetgs bed in

ponnection vt NabBgel LES!RERD0M| SRR 10k COULR e |db BLPISHAT AP e

| andi ng ring, the inner need on era ew i nches 5
above its Fig. BPp¥Si detent cshemidere8@nt - shoul der 79 above detent shoul der
80. 14 Cains 1. Apparatus for use in suspending an inner casing within

an outer casing of an offshore well at the ocean floor, conprising an outer
hanger body having a bore therethrough and adapted to be 5 connected to the
outer casing for lowering therewith into a | anded position at the ocean
floor, said bore having at | east one upwardly facing seating surface

t her eabout, an inner hanger body including a tubular body adapted to be
connected to the inner casing for



—~. owerin therewith into the outer hanger body, and having a recess 10
er eabout, tially split landing ring having at |east one

1"']"” ng surface thereabout and arranged about the inner
t@a ger Im,ngmﬂl'on and contraction within the recess between a
sitioft ih whiao free to pass into the bore of the outer hanger body.

or di sposal opposite the seati ng surface 15 and an expanded position iyas
whi ch the | anding surface therea dut is |anded on said seat i ng surface,
said landing ring being of such construction that it will tend to assume _
its expanded position, neans for retaining the |anding ring agai nst upward
-nmovenment with respect to the i'nner hanger body as the | anding ring expands
and 20 CdmBacts within said recess, said retaining means being

rel easabl e, wpen .D&)Bé&dt%ﬂdfdiguéé He ét%ple&‘di da.ﬂ)'inhéiecgé'ix%' wﬂﬁﬁ&eén body and .
t he wei ght of the |nner ca5| g 'S slack off, to permt the inner hanger”

body to b@WeB.easins, ot @0 IS sa?%’nl Hirer, eRBELs&dy having a
radi al | y sloatee hapget mayahvidgealmertmétwcughwadapmmmhose out er

circupferenti rface 0 wi.t hin nferenti al
surfae o "Pﬁgé?‘g#&?ﬁf PR ng fd‘%q%?d%# }%weggp% ‘@“Wiﬁd‘.‘ﬁ‘g’ r| | anded
posi t i onspositiomhati mmglmrbowd boxp hivingr 8t leastl qnegumwélx her eabout
above theg %ﬁq% éﬁg Pdrlehht , 24K 18né® e BodyR lihkRfhiigt hi n the

e ra al

groove wt |nner 30 portlon Q s lower end supported on
the | owerdylular PRy ta ke @?ﬁﬁ%ﬁ?%%’rm@?ﬁlally

cont i nmuou ; %érgﬂthtﬁn;bpﬂﬁ’ oewi-d h ObcittyS Udasd aaﬁd nglf b.yrecess f
circunferenti contlnuo S er t nd. 0 oove for
abut Hnt M Wl}ﬁﬂ% il' Wgﬁ’qﬁ% {; of the | oad
ri ng havi me doﬁﬁvardsylmabmg Elatd:gngcsuﬁaué d¢herdabalit wndoa:tnangei:mhmm der :
adapt ed t G g EHP%% éis.d?:g% l&?;@] q'rgbugg I conti nous
shoul der di ng ng. %en t andi ng r#r% {fasé i n | anded

posi ti on reressHeetweeRa ngﬁg:épn sltaéénf@? towmessdinte thespere its

ci rcunt er gtchal bier! Bififge QispdERT opbositel fie Bbdtingssifraes of said

and the 5 apf%%aa&é p'a's¥ e”ﬁ%ﬁ%%wﬁ%‘“ e SHERAPR HSBRIREEE ng ol ot s
t her ei n, i danded| cnosaldr seaging surface,nspidolangling ring being of such
construction that it will tend to assume its expanded position,
means for retaining the landing ring against upward movement w1th
respectwtheinnerhangerbodyasthe landing ring expands and
20 contracts withm said recess, said retaining means being releasable,
when the landing ring is landed on the outer hanger body and the
weight of the inner casing is slacked off, to pemmit the inner
hanger body to be lowered with respect thereto, said inner hanger
body having a radially enlarged portion at the upper end of the
25 recess whose ocuter circumferential surface is adapted to move within
an inner circumferential surface of the lahding ring in order to hold
- the landing ring in landed positions, as the inner hanger body is so
lowered, and a groove thereabout above the radially enlarged portion,
and a load ring carried within the groove with the radially inmer
30 portion of its lower end supported on the lower end of the groove,
and a substantially circumferentially contimious shoulder on its
upper end facing a substantially circumferentially continuocus
shoulder on the upper end of the groove for abutment therewith, the
~ radially outer portion of the lower end of the load ring having a
35 substantially circumferentially contimuous shoulder adapted to be
supported on a substantially circumferentially continous shoulder

ol
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therein connecting the upper ends of the slots therein with the outer .si
of the |l oad ring, WnerebK wel | fluid may circul ate through the annul ar _

Space between the inner hanger body and bore 10 “ “}Wﬂ“ body..
2. Apparatus of the character defined in Caim i, whe‘ ﬁ“ﬂ“ﬂﬂ“ ially
circunferentially continuous shoul ders of the | oad ri ng afe 'of ®

substantially the sane area. 3. Apparatus @ -the character defined in Claim
~fherein 15 t he shoul der on the |ower end of the load ring and the

. shoul der of the landing ring on-which the load ring is to be supported are
tapered so as to urge the Iandln%hrln utwardly to Ianded p05|t|on as the

i nner hanger bodp FBe laagingirifa Mot SR ANt EiRg 19oin landed posikiomatus
of the charact erthéeim&@dnarﬂgeﬁwhbs ey eb NMowbeed @@dhkp@éb. (iﬁﬁp“ ses

arcuat e segrrents haV| t helr Si ng close to ﬁ(?qulpef D&.}F—E i
Appar atus for use téﬁ#i ﬂ"d@gﬁe Be i FEShicth TGS g of
an of f shore wel Ioiasaiméaxniiagrmﬁtoottne wuhjaélyl edbargednpartion ofatige dnfedy

her ogbout 1 coRREet eaef aul b e BRly (PREr UV Be 6 RRa° ok RAvag 0

I'anded position W@Wﬁc@éﬁsfﬂbmm:sm@ sa@épa@l}gnsc#ﬁmtwﬁggmrmmer
hanger body i nclﬂn@r@ﬁ: dotnéReiny the dippasapHe bt end 1665186 d Wkt Bige | Nner

casing 30 for merl ere |nto he .ou er bo and havi ng a
recess ther eabof® agaﬁé? gﬁ?‘? ?%‘Ff?byl Bﬁ{ﬁ ES“‘& §t | east
one downwardly fmmug: hmdmnglauspmeebettmenbnmtlﬂnw lmngensbody aidbore
contractlo gt %gé Qe#%gnaposmlonln which it is free to
pass into t e btoBrf;tﬁ%] P%&cou ger. body 35 for. di sposal opposite the
seating surface and %n AgeaRtus] ofodie claﬁxapﬁewdeﬁimedhm Ciain Ag wheretce

thereabout is | %@%ﬂé@aﬁ@aﬁf%}é&&eﬁéﬁtﬁﬁ.@fy 8t 1Embiad hHd deb8 B Oghd g Of
such constructi nﬁéhat It W to _assune its expanded position,

means for retai %lﬁ&y & SR &2 rmovenent with respect
to the inner hanger modyppm-atdseofaum cltpracber defjreddin Shainc antwikeesn Wi t hin

.52' ?aLSESS?E Sal el Gl BN 9n "B S1 QR "Ghd Gk 4322Pe IR Ond o' HHOHLAG- 11 NY
. of the landing ring on which the load ring
is to be supported are tapered so as to urge the landing rJ.ng
outwardly to landed pos:Ltlon as the inner hanger body is lowered
with respect thereto. _
20 - 4. Apparatus of the character defined in Claim 1 wherei_n
the load ring comprises arcuate segments having their opposite
-nde :lose to one wiotker,

S. Apparatus for use in suspending an inner casing within
an outer casing of an offshore well at the ocean floor, wherein
25 an outer- hanger body having a bore tha:ethrough and at least one
upwardly facing seatlng surface thereabout is connected to the
outer casing for lowermg therewith into a landed position at the
ocean floor; said apparatus comprismg an inner hanger body
including a tubular body adapted to be connected to the inner casing
30  for lowering therewith into the outer hanger body, and having a
' recess thereabout, a circumferentially split landing ring having
at least one downwardly facing landing surface therabout for
expansion and contraction within the recess between a position in
* which it is free to pass into the bore of the outer ‘hanger body
35 for disposal opposite the seating surface and an expanded position
in which the landing surface thereabout is landed on said seating
surface, said landing ring being of such construction that it will



e outer nger body and the weight of the inner casing is slacked off
rmaj[rl!l!Iiji ll ;@f body to be lowered with respect thereto, said
a radially enlarged portion at the upper end of 5

recess whose out er circunferential surface is adapted to nove within an
|nner circunferential surface of the landing ring in 10 order to hold the _
| anding ring in | anded positiors2&s”the inner hanger body is so |owered, *_ __
and a groove thereabout above the radially enlarged portion,- and a | oad ™
ring car terdl tai assume 1 its ermsoded BPEitioRe MeABS alory TRLAARING SR (18RI i ts | over

- end SUDpeiﬁgqu&mstthep&aeﬁ%veﬂ&totvﬁmeep&Qveo aaae.l fhney ginget ivabiy Yas
circunferentially continuous shoul der %Q Pﬂgp er end cing a

. subst ant {FBf 130 ’?%Eﬁ?%re&ﬁqdél CORLY g%d? Ho & per end of the
groove fmetalnulhgrmeb.ns Pterimztethaaﬂabée,r atlem | thy Inmengpﬂngursnlaﬁdedrm | ower eng
of the | SR Y, |4 S -
shoul%er%g%éﬁ{tgg @%%port%%n%?%&s%}b:t #tﬁlsfl y ClI 1¥ rieiﬁc?:bg

‘cont i nuote Hﬁm%rtd@ﬁ mmvrmrmbermambmtméesmr Bgemetag i s | n
| anded pggid iifhe® hdnddie vbdy BhvitaNd SFadR oLy, aapalge&rpos@z&p\wrmé e spose

its crrcum‘erentlal surface within, the inner crr%trjcrerfere urface of
sai d | an8PRPE HhR) TePeRS W edPﬁ”i)ereﬁ} Sreptish SHE Anger body
and the macbaoh’tmn aﬁetnnpﬁrdﬂromie&-eml'ml a&&acermg tlae/uagimgnnmg img slots 25

teggg?%f f’ﬁ %%t%lghere?w&?hﬁt ﬁyh er sﬁjései ?g% - Ing%reegsper

wel | fl ubddyrds o dowerede Memethamahout @paeetueemdeehlx ipalavgedr hanger

body ando3pEien0fardd's RakiF1nd2 B8R 8 ¥ ni D thANRREM WA tR tHehSadiRRTACt er
defined in aim5, wherein the 30 substantially ci rcurrfp&rentl ally

cont i nuodBneh BETHORsOHALE HOWeE £Rd, FURPORtY G WighHl: Bfe sanme area.
7. Appar ghosveObind hae saiteatialy deafrcartbrent i@l 3y roontinticas eshvulder eoul der on

ah cREL néts armer e rAAlg %gﬂﬁeﬁﬁﬁb%%yt S ot | o2 he
| andi ng shewldent o itlie yapper [epddet the gropve for algmenintherewitier thedy is -
| owered yadfally duter Pdrtiomof e lowdr Bnd 3PEKS 1651?&@&@ ‘having a
substantially circumferentially contimuous shoulder adapted to be
supported on a sllbstantially circmrrfei‘entia.lly continuous shoulder on
20 the landing ring when the landing ring is in landed position and the
inner hanger body has been so lowered to dispose its circumferential
surface withingthe inner circunferential surface of said landing ring,
the radially enlarged poi'tion of the inner hanger body and the
radially inner portion of the load ring having connecting slots
25 therein, and said load ring also having ports therein connecting the
upper ends of the slots therein with the outer side of the load ring,
whereby well fluid may circulate through the anmular space between the
inner hanger body and bore of the outer hanger body.
6. Appa.ratus of the character defined in Claim 5, wherein the
- 30 substa.ntlally c:.rcxmferentially cont:.nuous shoulders of the load ring
are of substantially the same area. _
7. Apparatus of the character defined in Claim 5, whei‘ein the
shoulder on the lower end of the load ring and the shoulder of the
' landing ring on which the load ring is
35 to be supported are tapered so as to urge the landing ring outwardly
| to landed position as the inner h_anger body is lowered



¢ : .
8. Apparatus of the character defined in aimb5, wherein the |oad ring
conprlses arcuate segments having their opposite ends close to one anot
.9. Apparatus for use_ in suspending an inner casing WI uu‘umﬁl“utmmﬂ
“of an of fshore well at the ocean floor, substanti al

described with reference to Figs. 1-5 vagtgs. 6-8 of the acconpanylng

draw ngs.
N

~with respect thereto.
8. Apparatus of the character defined in

Claim 5, wherein the load ring comprises arcuate
segments having their opposite ends close to one
another, |

) 9. Apparatus for use in suspending an inner
casing within an outer casing of an offshofe well at
the ocean floor, substantially as hereinbefore described
with reference to Figs. 1-5 or Figs. 6-8 of the
accompanying drawings.




