VEELLHEAD APPARATUS This invention rel ates generally to wel |l head appar at us;
and, nore particularly, to inprovenents in well head apparatus for use in
suspendi ng concentric strings of casing of an offshore weA4°%t'?he ocean
floor. In apparatus of this type, conppnly referred to as a C "nud|ine"
suspensi on system each of a plurality of inner casing strings i‘'s | owered
into a bore drilled in the ocean floor by neans of a hanger to which an
upwar d extension of the casing string is connected. Wen the hanger is ;

| anded within a body or hanger from which the next outer casing stringds
suspended, cenent is circulated down through the extension, hanger, aadm
suspended string, and up into the annul us 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. When 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 trm%#égﬁéggsapﬁgﬁg@gged casing strings to tie
t hem back to a -production platfor- €—of the water. The annul ar
spaces between an outernost conductor casing and the next -i nner casing
string, and bet weg o arfAld 1 L6) AEETgLROPR1 £55L00pe18h8AR" dpBaichlchs;
sufficiently |arge that each string nma %e.suspended fromthe next outer
string by maafls omoxehaP@EEiABIAK&Yan 50Ot ciMRFOVIEHERtEdabRed’?RSER on a
seat on theapphea@ust FoOede Gin ANGSEndiAg 8bhednthecnexkiagkebfCaaisigg
string is su pensg&. The - 2- shqglder as g b%pass t heret hrough to
connect the®inftl EIShors Hhk ahd=BRIQFPRE FOPEircul ation of cement e,
returns, and a ramniappdreiusoofiethd sedntpehangemmenly heefesired ot assiadn. C

Hovever,  si g 440G AN Ao SPA5SS PRLUREN ddih | 8PCLMBSkrality 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 body or.hanger'frdm-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 it in place.
When 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 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 1lowered 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 casing string, and between certain
of the other inner casings, are ordinarily sufficiently
large that each string 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 body or hanger from

which the next outer casing string is suspensed. The
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casing strings are nmuch smaller, it has been proposed'to suspend them by
means of circunferentially split rings which are carried about a hanger
body for expansion and contracti on between an inner position in which the
ring may bé l-owered with the string into a position within the bore of the
next outer body or hanger and an outer pogition in which a shoul der

t hereabout is above a,l andi surfa eat _on the b f e body
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response to a radially inwardly directed force so as to move
to its contracted position.

As shown in U.S. Patent 4,468,055, the split
landing ring

is held against upward movement with respect to the hanger
body, and, conversely, the hanger body is held against
downward movement with respect to the landing ring, by a
circumferentially split detent ring carried by the hanger
~ body on the inner side of the landing ring for guided radial
: movement between a contracted and a normally expanded
\ position. However, when the landing ring has landed on the
' landing surface in the bore of the body, and the weight of
the inner casing string is slacked off,'thé_detent ring is
" forced inwardly to release the hénger body for movement
downwardly with respect to the landing ring untii it lands
on the ring. As it moves downwardiy, a tapered surface on
the hanger body forces the landing ring outwardly into
seated position and an outer circumferential surface
thereabout moves within an inner circumferential surface on
- the ring so as to hold the landing rihg against movement
radially inwardly and out of landed position. With the

landing ring so held, a shoulder on the hanger body moves



As al so shown in the aforementioned patent, the landing ring has a skirt or
| ocating nenber which surrounds the detent ring and is of such length as to
fit within a recess in the bore of the outer hanger body which is.so,

| ocated to receive the |ocating nmenber onIy when the shoul der on the
landing ring is above the |anding surface,in the bore of the outer body.

It has been found, however, that nud or ?her debris in the wel | bore may
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said first ri aving a first [.andin
I%Lentio to provide ap!%ratus of this type in which the

hanger body may be landed 1n_the desired 1ocatlon in the
bore despite the presence of such_debris in the.recess.

It has also been found-that the split landing ring has

a tendency to twist and bind on the hanger body and-hence
not move to a desired vertical position relative to the
body,'especially when;-because'of the skirt or 1ocating-.

! member, the ring is,of_substantial-lenqth relative to its
diameter. It is therefore another object is to provide this
or_similar apparatus wherein the ring is prevented from i;J
twisting and binding on the body.

-Apparatus for use in suspendlng an inner casing
within an outer ca51ng of an offshore well at the ocean:
floor,_comprlses an outer body hav1ng a bore therethrough -
with a recess thereabout and flrst and second upwardly
'facing landlng surfaces thereln and adapted to be
connected to the outer casing for lowering therewith 1nto
a landed posxtlon at the ocean floor, a hanger body
having a recess thereabout and adapted to be connected to
the inner ca51ng for 1ower1ng therewith into ‘the bore of |
the outer body, flrst and second c1rcumferent1ally split
rlngs carried about the hanger body for radial movement



shoul der and a locating member thereon and bei ng noveabl e between
contracted position in which it may be noved into and out of the bore and
normal | y assumed expanded position in which the |ocating nmenber fits within
the recess and-the | anding shoul der is abowe the first |anding surface for
seating thereon, said second ring having_ a second | andi ng shoul der thereon
and bei.ng nnveable bet ween normal |y assuned contract ed position in which it
may be noved iWikharespeet octhereteodpetuaen cgpahtadgtedsanfiogxpandptich t he
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second circunfeé rrngs are carrie I nner anger
body, each for abgvalthevéﬁenndmlandlegpeurf@ﬁer§95 geatdng §bﬁ?ﬁ9@beénénd
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lowered into the bore, but releasable, upon landing of
‘the first ring, to permit the hanger body to be lowered
" with respect thereto, said second ring being supported
from the hanger body as the body is lowered into the bore
and said hanger body having means thereon for expanding
the second ring into seating position above the second
landing shoulder, as the hanger body is lowered with
respect to the first and second rings, and then holding
the second ring in expanded position and supporting the
hanger body from the second ring, as the hanger body
-/ continues to be lowered with respect to the rings, and
said locating member having ribs with sharp outer edges
thereabout for digging into debris within the recess as
the first ring expands.
In the illustrated embodiment, first and second
upwardly

facing landin§ surfaces as well as an annular recess are
formed in the bore of the outer body, and first and second
circumferentially split rings are carried about the inner
hanger body each for radial movement with respect thereto-
between dontracted and expanded positions. The first ring
has a first landing surface and a locating member thereon
and is expandable from a contracted position in which it may

be moved into and out of the bore to a normally assumed



-5- expanded position in which the |ocating nmenber fits with the recess and
the | andi ng shoul der is above the first |anding surface for seating
thereon. The second ring, on the other hand., has a second | andi ng surface
t hereon and i s expandabl e between a normal |y assuned contracted position in
which it may be noved into and out of theg bore and an expanded position in
whi ch the second | andi ng shoul der is’ a50§e "t he second | andi ng surface for
seating thereon.. The'first ring is retained against upward nmovenent w-th

respect to tédepanager pbedyions ihartiady tite | DYEsLIng Ninemble Faftes mﬁﬁ ent
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ci rcunstances in more  conventi on nstruction
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to permt the to be | owered. mnﬁ ct. thereto jn order 1o

har :
force the seE%ﬁdggFﬁﬁ 5oPFar §Py PESTAEs they A1%h EhPhAFGEeT HEHER R
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of the outer e first rface, us f
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location as wekbna ﬁ%nhhb@s%héhﬁﬁer, as the hanger body is lowered with

' respect to the flrst ‘and second rings, and then holdlng the
.secend rlng.;h expanded position and supporting the hanger
. body from the_secon@hrinq,.aS-the hanger'body-isflowered

further with respect theretoe More partlcularly, the

locatlng member- has sharp edges thereabout for dlgglng into
debris within the recess as the flrst ring expands,'whereby
the landing shoulder on the first rlng is ‘able to expand
into a p051t10n above the flrst landlng surface under | }iJ
circumstances in whlch a rlng of more conventlonal - '
.construction’ would be prevented frrom expandlng.
Consequently} theioperator-ls assured that the“landing
shoulder of the first ring will seat ﬁpon the first landing
surface to permit the hanger body to'beilowered with respect
thereto in order to force the second'ring outwardly to its
seated position and hold it therein as it is lowered into
supported position thereon. 'Preferably; the first ring also
has a sharp edge thereabout for digging into debris in the
bore of the outer body above'the'first'landing surface, thus

further fascilitating expansion of the flrst ring in the

'y

event debris. is in that location as well. As lllustrated,



the sharp edges are vertically disposed along the |ocating nenber. The
first ring, which because of the locating nmenber, is quite |ong conpared to
its diameter, preferably has a lateral groove therein which opens to one of
its free edges, and a tongue which extends fromits other free edge and is
gui dably received in the groove as the ring expands and contracts, whereby
the ring is prevented from cocking and thuS binding on the inner body. In

t he dr awi ngs, thieersharp iedgesfarenexrtically alsposed saliond rthghout to

desi griate |i kg RaitiSig Fidhber] S @ View partly in vertical section and
partl|y=n el evation o% apparat us, constructed in accordance wth the present
“invention and incl udiThe dirsheringnddrighhBecanse i oE5tthele@rBHA%| andi ng

rings carri ed rich@ieasbois ¢ aviff ddnigired heo be dfamecér) er body to
support the inner ody within the outer body; Fig. 2 is a vertical

fha e

s sectional vi eRSTHAP LM%} e—ot—the—apparatts—ei—Frg—i—durng—oweri ng
of the inner hanger .body and l.anding rings into the bore of.the.outer .hody;
Fig. 3is a vi AbSHah |9a¢1°%e F’f*b‘?r%‘:‘g b‘ﬂ‘fl‘g‘bo?i’ee%a%%i%ﬂeo‘f’gt és|55§?iﬁ8983'
menber of thednd st tomguenvbicheextends dmont lidsl artdiay Hteril edget sndedd

I nto seated pQSJs:ti n ; disng f e t Repaulier Ry,
but prior to %?v]\gaﬁ{]ifo{;é?ﬁébﬁgnégr %yﬁ?ﬁgrggpggg '?f)g{l%e prI’St_ ring so
as to force tpontasies r | vaesePYathey Hindh EherRYentad fxaleFosEding dn

the second | andiyy) wiHdBEE b tHe DPR&rapeaglpport the hanger body on the
second ring, as shaown in Vi ew

appar atus, as seen G otRe E‘#gﬂg%h??ngghgrlﬁiﬁ? 1%‘%5% ,}%%itelé'%r%lﬁ%araac’;ogrst e
Cross-secti onaised eviinduglneutppard¢ésisgnateskike apanygsbroken | nes 5-5 of
U, o S SO0 2000 ARG 00 YL A oy
broken |ines 6.6 efevgion ofindppanstehosbngtriaeted in accordance with the
present invention and including an inner hanger body and
first and second landing rings carried thereabout and landed
within the bore of an outer body to support the inner hanger
body within the:outer body; '

Fig. 2 is a vertical sectional view of the left side of
the apparatus of Fig. 1 during lowering of the inner hanger
body and landing rings into the bore of the outer body:;

Fig. 3 is a view similar to Fig. 2, but upon expansion
of the locating member of the first ring into the recess and
the landing shoulder thereof into seated position on the
landing surface on the bore of the outer body, but prior to
lowering of the hanger body with respect to the first ring
so as to force the second ring outwardly into and hold the

. seated position on the second landing surface in the bore
:and support the hanger body on the second ring, as shown.in
Fig. 1;

Fig. 4 is a cross-sectional view of the apparatus, as
seen along broken lines 4-4 of Fig. 2;

Fig. 5 is a cross-sectional view of the apparatus, as
seen along broken lines 5-5 of Fig. 1, and thus showing the
second landing ring in expanded, seated position;

Fig. 6 is a cross-sectional view of the apparatus, as

seen along broken lines 6-6 of Fig. 2, and thus showing the



first landing ring in its contracted position upon lowering into the bore;
and Fig 7 is a cross-sectional view of the apparatus, as seen along broken-
lines 7-7 of Fig. 1, and thus showing the first ring in its expanded,

seated position within the bore. Wth reference now to the details of the
above described drawi ngs, the wellhead &pparatus is shown in Fig. 1 to
conpri se a hanger body 20 | anded wi thin and supported from an outer body 21.
so as to Susﬁﬁﬁdtamahdmﬁg gdagndn( its Jontyactedhquisition tipord Quererily of

t he hanger bodg m%é an_outﬁr casing (not shown) connected to the | ower
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t he bore bene th the | ng surfac and an, annular rec 25 is:

fornmed about *PfRe°B&FE g@%Qa?hﬁﬁuyﬁiin ?mehPcﬁhFh€r§éc$ﬁ§ ?ﬁ;?ﬁﬂface

24 is fornedcaihﬁghaugPEnhedyth@rb&&om mmmeubéhhtluwer&ﬂnﬂntaﬂsnppmhté@ '

| andi ng head_2 r_en n ni S n a I r.
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end. The heBf suppor 'ng"s about “1'ts Tower
and the retath?ngppegnendsOﬁavbeupgnaﬁdhnggbrpbogw -about their upper

As also well known in the. art,. the 1ower ends of the"
casings are,anchored wlthln well bores_by:means_of columns.
of cement which may extend upwardly into the.annuiar space
between them. Thus, as wili be. described} the hanger bddy
has flow passages_ formed in it to. connect the annular space
between the inner and outer ca51ngs above and below the
hanger body so as to permlt these cement returns to pass
upwardly therethrough '

.Bore 22 in the outer body 21 has flrst vertlcally
spaced landlng surfaces 23 formed thereabout on. the upper
sides oif vertlcally spaced teeth projecting inwardly within K-i
the bore. A second,.upwardly faclng landlng surface 24 is
formed within the bore on_the upper side_of another tooth
extending into the bore beneath the landing surfaces 23, and
‘an annular recess 25 is formed about the bore beneath the='

_ tooth on Whlch the second landlng surface 24 is formed.

| The hanger body 200 has a recess 26 thereabout

__lntermedlate a landlng head 27 at its upper "end and
retalnlng segments 28 about 1ts lower end. _ The_head 27 has
a load_support;ng_shoulder 29 about rts lower end, and - the
retaining segments have_upStandinQ-lips 30 about their upper
ends whose functiondwill be described to follow.



ends whose function will be described to follow. First and second,
circunferentially split landing rings 31 and 32 are carried about the
hanger body 20 each for expansion and contraction with respect thereto.
More particularly, the first ring 31 is disposed beneath the second ring 32
and is so constructed that it normally asifnes an expanded position, as
shown in " Figs. 1 and 3, while the second ng 32 is of such construction
that it_normally assunmes a contracted position, as shown in Fig. 2. As the
hanget Pody is | oveinesk i and $dmomds ecfcunfepentiabbyysplht 3sodadar miggd2

assu ‘its cgntract it a ti t hgot
supporting s?éul%@? 33 (%%%t hdéaq{halgécfi 23£§§@t h’ggi %iﬁ%ﬂraﬁggﬁbggy%%gﬁaﬁ%
first ring | =tpAnsiomarcddy cantractinanr acitty pespeicdn bheEgflgendi®rai th

the inner m‘%ﬁ¥é¥cﬁiafﬁ€,oﬁhérﬂ%%gt?¥¥W€ Blie srLc@sspbhedebenelit fEhst
~ring 31 has an annul ar skirt of | ocating nmenber 33 forlr;red about its iower
end and a | arRSRPEhEdPger334apdr et B8R OReStIRGEeS dkRaF 4% ety s

upper end. Thessuthes dhasrRpandel thgessilttical, ngs mehben dh tRiggdd rtandng.i s
sonmewhat great.er, th t hat of, the | i B ul At | | i,t hin
the inner di JHEL%T gﬁet ﬁgcgﬁderr’ﬁb%?gsltg’h%%?is?%ﬁ{ r?‘%ﬁé?gﬁ?{é%gﬁ_egq\%\qit \#t{ he
hanger body imtomahky bassunést Aeconternclhedy posi¢iosooms rshaymBAmaEig. 2.

plural ity of yerihgahbpgaiagsdsf et hibhiereabaytoindh Wiyl ge kaadiouter

shoul ders on their | owe 1 are spaced from one anot({wr dj st ance?_
cor r espondi ngPe@ t hehgpseragdbEinged 2l FFEUMGSs diSa GRPRGLE OB B! 2fhe
outer body. ThelboseibAdspaabar bddeathOtha [Leadt Buppbritihig rdonilideim 2heof

recess 25 in the por t he out er body, but not. w thi €f. u .
recesses in t%eiﬁﬁﬁ‘ﬁ gigaﬁgt Cof & erbo%(?fyt%earneab%{llge.fkg% L%g_ls
particul arl y,hébé iswasdlis ino iltacatcattraattad \@osikidre brnergagenentdwiths

that i he | 0caL}00; fRaben; DRUES:OUE Rt YutBOLLly b363S MR didin.

ring has been Towered w_ he i nner Into a“position in which the
| andi ng shoul der 3Thet fitrstuppng eAd dfas henf ARBY pEnghirtopbsiPeatpag
l'anding surfaggmBér 33 formed about its lower end and a landing shoulder

34 formed on the lower side of a tooth at its upper end.
The outer diameter of the locating member of the first ring
is somewhat greater than ihat of the landing shoulder so
that it slides within the inner diameter of the outer body
as the first rihg is lowered with the hanger body into the
bore of the outer body. The second ring -32 has a plurality
of vertically spaced teeth thereabout which provide landing
shoulders on their lower ends which are spaced from one

\_J another distances corresponding to the spacing between
landing surfaces 23 on the bore of the outer body.

The locating member 33 is of a length for fitting
within the recess 25 in the bore of the outer body, but not
within other annular recesses in the inner diameter of the
outer body thereabove. More particularly, the recess is so
located relative to the landing shoulder 34 that the
locating member moves outwardly into the recess when the
first ring has been lowered with the inner body into a
poéition in which the landing shoulder 34 at the upper end
of the first ring is opposite the landing surface 24.

As the first ring is lowered into the bore of the outer

body, it is supported from and thus carried by the inner



As the first ring is lowered into the bore of the outer body, it is
supported fromand thus carried by the inner body by neans of a shoul der
35 about its inner dianeter di sposed above a shoulder 36 within'the recess
about the hanger body. The first ring is releasably hel d agai nst upward
nmovement wi th respect to the hanger body 4y neans of a detent ring 37

gui dabl'y novable radially within an annul ar slot 38 in the recess ‘about the
i nner body béodat tbyt meansupbfica Fhatlkdewn3s pr@thMﬂ(Am@$¢ydlamet€€tent

ring CO”pr'S%is%o%bh?%ﬁiﬁﬁ?ﬂi'@hbﬂlé@k'hsrhﬂgﬂﬂﬂiC@héSrQEe§HCQb69%SHﬂH§k—0”

as to assune_an expanded position and fhus_be urged oqutward g agai nst t he
i nner di- anet 8anger; ek rt The mdﬁﬁﬁrﬁ}ﬂ%nﬁ§r§ﬂ1Qﬁﬁ§q¥X1ﬂe¥ n892ai8s€hown

\'ﬂﬂ Flhg 3d aﬂ@wﬁi;clmdmw W cile)scﬁem# £:2) srklwlmlai/ﬁ g.%dyLBﬂﬂﬁﬁﬁs"aﬁd
.which is dispo posi te 8 acing er about_t he detent
ring 37 so a??& 6‘Idrt1ﬁ’§ %d’ éﬁ’r?g’tl pﬁﬁ@d’ tieal
to the hangeslioddy38 ann . thasremmmeraboqt kbled irrerhabody bedgasbaitist - '
downwar d movegR 1d‘(¥'x1 N ¢ eéﬂ?féo{io tﬂ%fr Ve;ﬁr{i zsfsgP”éHéOk&St%n%e%fdcﬁed

the |l ocating ne has a ura | cal: posed. sharp edges 40 -
f or med thereswerlﬁ@:s @ ggﬁf@}lmfrﬁliﬁlh‘é’fﬁl%ﬁm%htmfgﬁﬂ Bdigthesiehtofhi FAFR t he

;ecesg in EE%oﬁ%?&uct%?ﬂﬂﬁﬁmtd{héﬂdﬁb %Pa@ﬂpiﬁdé@ﬁﬁﬁsiﬁﬁéﬁpeQﬁdStﬁﬁfhbe

ormed on the outer ends vert,c | sposed ribs, machin €

but or ci ot SFSBA CHENATALN: AgHARe the ARRREAbPRREORPY doeo AR OF

sharp edge 4ldcaﬂmngmmambeﬂxnﬁ thie first ring,fas ehogingn mig.dehr iand .

uhi eh T gt RRARACSEIL df LR ORLE %ciﬂg gu&s&aged%sawelweléﬁéyagd
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surface 24 therein. he draw ngs, this

sharp edge i ¥hiighmds mam%t@pwwatﬁ@wa@rﬁlan faeiag |shemlder 39 \,)
shoul der 34 i@ "Btk H@@QnEOEEH@ﬂfiisdsashQ%ﬁ hB18i Ghe 2¢ 208k 3rihfe

_ﬁSﬁSE? L0 SZspehBhgte e S U Ly v o et o2 bl e
t he apparatushmsua@mﬁmmkélmg hsld the hanger body agalnst downward
o movement w1th respect to the flrst rlng. '

As previously described,- “the locatlng member has a |
plurallty of . vertlcally dlsposed sharp edges 40 formed
thereabout for digging into debris which might be present'
within the recess in the bore. As shown in Figs. 6 and 7,
these sharp edges are formed on the outer'ehds of vertically
disposed ribs machined about the outer diameter of the
locatlng member. As also prev1ously descrlbed,_a sharp edge
41 is disposed about the first ring “for dlgglng into debris
"which might be present in the: bore of the outer body above ‘HJ
the seating surface 24 therein. More partlcularly, and as -
“shown in the drawings, this sharp edge is formed on the
outer end of the tooth on which- landing shoulder 34 is
formed.. _ f | R a | B

When contracted, as shown in Figs. 2 and 3, the second
ring 32 is'supportedifrom an upwardly facing shoulder 42
_about the hanger body above the upper end of the first ring.
Thus, during. lowérihg of the apparatus, the second ring is
unaffected- by the flrst ring 31, whose upper end is held
downwardly beneath it. o - ' '
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unaffected by the first ring 31, whose upper end is held dowwardly beneath
it. The hanger body has an enl arged di aneter portion 43 di sposed

t hereabout” perieath the head 27 at its upper end but above the upper end of
the contracted second ring 32. This enlarged di aneter portion 43 has an
upper cylindrical portion 44 of |esser di ter than the | oad supporting
surface 29 on the head 27, and an inwardly and downwardly tapered ring
expanding surfaceThé bemgexh hddy dyas ndni eallasgellach atieteshopdrdtien 383and
39 ar e 4 aper ! t (oJa [ | kSt
ring ?ﬁithe %g§€§¥%§a%ﬁéﬁfgggg? gﬁgg%g&e?ﬁﬁgﬁgédtgz ﬁgnggg Egﬁngkpﬁ bht :
respect to t¥eovyantke pppst epdgoft khedepatracited srdond aiasd 3Z2wartiys t o

rel ease the 8ADGLHeO@S dnititxONpbRHEEn! WEThRE W Nuppepedytihdiigdl I st
~ring. As this occurs, the Igmer end, of the contracted second rlng noves
downwar dl y i ReBEEECRGforeEalpsseEi M ametsre R rd@%ﬂ%ﬂa h&UPRATEYDE; 1 st
ring, as ﬁhosmrfacéi 89 dn &k tm&;&xmndaﬁg - &Hr ﬁ&mraigoraﬂmeﬂdi&ﬂgﬁfd]f;?dy
noves Wt hi e_jpnet di ter.Qf t. econg. r e |Jn 4 y
toward its 2'):(3 %ﬁ%@ %%é‘.gt iaeo .a%eol%’t nét}grdfS ﬁcoewer? ngggfeggﬂe%h%ngé}rl%g{cﬁﬁ vﬁqll
fully expandsehtacecédd ring to dispose its |anding shoul ders above the

landing surfaces gRoNihbil (3 RQue 98 e oy ?%g@_ﬁdydo fatdly® &OrPft he

cylindrical surface 44 thereon to nove wthin I nner di angter,
'second ring +BYRBALY 7t SPn that 4 HRRY PRRAIRINCE S £ikah i eknhriy, thena
| onering of pbeibidgebfbdy.Wi3h dwdpesret Onghoff ithe!l HarfeM bddy owetht he

| oad supporting suyface 29 to,the_u r _end of _.the,second_ting.,-and thus
| ower the se’é%%%e?#ngoi ﬂ:ﬁ’oe f)j;%% pgégggoﬁlgﬁ’t 9 a‘?ﬁ?%’bgsﬁ?flgcgg i t he
bore of the Horeedbddyatrdlyupmortelémsdaber hooderf hedyt hEosecontinueg and
thus fromthg

thus fromtNEoQUEPhoDAIKN 22spAUN L e | £LA0 OPshS T RLAILNIND JTRADSY, 28
pwardly past the lower end of the detent rfng , but below the
| over' end ofth@elarertend efethergentragtedpsecpndt réng moves downwardly
' . into a supported position on the upper end of the landed
first ring, as shown in Fig. 2, and the expanding surface 45
on the hanger body moves within the inner diameter of the
second ring to force it outwardly toward its expanded
position. Continued lowering of the hanger body will fully
expand the second ring to dispose its landing shoulders
above the landing surfaces 23 within the bore of the outer
body, and cause the cylindrical surface 44.thereon to move
within the inner diameter of the second ring to hold it in
its landed position. More particularly, final lowering of
-/ the hanger body with respect to the first ring will lower
' the load supporting surface 29 onto the upper end of the
second ring, and thus lower the second ring into landed
position on the landing surfaces in the bore of the outer
body to support the hanger body from the second ring and
thus from the outer body.

As shown, the lip 30 on the retaining member 28 extends
upwardly paSt the lower end of the detent ring 37, but below
the lower end of the skirt of the first ring. More particu-
larly, and as shown in Figs. 1 and 3, the lip is so located
as to limit radial movement of the detent ring out of recess

- 38, bqt permit the first ring to fully expand to its landed



larly, and as shown in Figs. 1 and 3, the |ip is so located as to limt
radi al novenent of the detent ring out of recess 38, but pernmit the first
ring to fully expand to its | anded posi tion, even though debris nay
accunul ate above the detent ring within the lip. As will be apparent from
the drawi ngs, flow passages 43A are formedlin the enlarged di aneter portion
43 of the inner body as well as in the head 27 to pernit free fl ow between
t he hanger bpdgitidnpuéeenbbbgughTdehrilstinay sacemehdtevaboveathel deteate
formed in thg.: gyt i ry9f the second ring as well as in the uppefend
- of the firstf%gﬁgﬁgﬁgiﬁfgégpég-égémays are forned between the retaining'g
segnents (See Fi gAs1yilAnbgnapparendcciromothe dsawingen dlewh@assHIehe
outer body apgxeathe fb&-ﬁ@dﬂq_rﬁWﬁécéﬁlgﬁ_?é@eaﬁeﬁetérskbﬁli*tﬁgﬁl-T_4|30rbﬁi5tﬁé) be
general ly op503|te an outer r%gessed pog-ygn gj.the head 27 o% t he hanger
body when t hePR&FRgBPIBOAY %ell 3% 1P aRBEdNEaS H7orke REEMHNTFREFFIOVI, so.
as to provi deetwéent theahiangedd Body famiv passagbsedyor nEdwamrdt: th ilsangpase '
body. At the_sane_ti reduced_i nper di.anet et _porti Qr | s for '

Phe outer boaiRarseElinal, BIGLERrt Rtinda TR The Bl dibmit dO IFIAL,

t he hanger bsdgendsringmeseweddwasarid ythécuppast endsofhdhe ifigsty.ring | n
| i ke manner, 34" GHGRS égsgsg_&@aggd AROUEoHheah e dipd¥nab@e ditgidipad in
such position as to be di spdgsed opposite the reduced di aneter portion 51
when the han§efm8phs {(Seeafd€d, 1) hus providing an upper .continuation of the
fl ow passage. As RfAsanfiiD¥p raceés§. 50, i8 goomed 2R thef boredofnthkeoskekt -

and ot ongueb8IY cRPERs PeolPPREng: AU IASE ddga s it Wi LELEF
cl osely receasetiowbehganerneljyoopposibbr anpantecurackysedhporbigueofstbe o/
i Tt expandican 2 He, S WD Body PRONCERE, Hafobrh PIogR Y
skirt and thianepd Pesdtipiong as FFhABtkingFafAd - dhusdiddi kg BEOViG&s fect to
the hanger bgdjtinuation of the flow passages formed in the hanger body. = -
At the same £ime, a reduced inner_diameter portion 51 is
formed in the outer body abOVe_fhe fecessfSO so as to guide
the enlarged head 27 of the_hangér body as it moves
downwardly therépaét, as shown in Fig." 2. .In_like manner, a
recess 52 is formed. about the hanger body above the'head'in 3
such position as .to be disposed bpposite_the reduced
diameter_portion;SIIWhen the hanger body is landed, thus
providing'an"upper_chtinuatidn of:the_flow passage. -
As best shown - in Fig. 1,_& groove 53 is formed in the
skirt of locating member of the first ring.and opens onto k-}
one free edge thereof, and a tongue 54 extends from the
other free edge of -the skirt -and is closely received within
the groove. More particularly; the tongue is of such extent
that it will be guidably slidable within the groove as the
skirt expands'and contracts. As. previously described, this
prevents_the-skirt and-thus the first ring from cocking.and
thus binding with respect tb.the_hanger_body.'
Reviewing now the;overall_operation'bf the above
described apparatus, the first ring 31 will, upon reaching
the level shown in'Fig. 3, expandhoutwérdly to dispose its

landing shoulder. 34 above the landing surface 24 on the bore



Revi ewi ng now the overall operation of the above descri bed apparatus, the

first ring 31 will, upon reaching the |evel shown in Fig. 3, expand
outwardly to dlspose its landing shoul der 34 above the |anding surface 24
on the bore - of the outer ‘body. As the first ring noves outwardly, it is
foll owed by the detent ring, thus supporti t-he hanger body fromthe first

ring. At this time, the weight of the hénger “body and its suspended casing

are sl acked f det gnt r nn
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29 onto thedgRert eningf ihkvardagono rpegmlthm&esaatneng hargeandiongrove

shoul ders of tgl%ﬁi qﬂiréﬁgr %bé_gg{_ﬁ nghgg js_yg:agf 32 in the bore of the

out er body, o sup anger fror’r?t'he second ring. The
apparatus may be Rsettrh%\lahm elb*ydi)wwvwl ﬂgwowarﬂthahbér speapdt §1per Bilt
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posi tion. Upwar d novenent of the hanger body al so noves nﬁ] et ent ‘ﬂ
into a posi ﬁ"cﬂ?’t&iﬁﬂ&lfi‘érﬁ?@eoﬁmﬁ?m*? ﬁ@ﬂ&¥§§81§omdor?eé’fl 49 r%‘[’c?? g,
as shown i n rHirg 'éb ﬂbﬁéébytt batgapgipued ttmwred:pmmrﬁosﬁtidre SEERg .

body wi Il f be f
posi tion, a uiﬁo SRy, domheae dorghaar RBoyhEohiehise. BpfInkay Hve

~upwardly.  tHe load shoulder 29 opé&pr Fhapppperuendofidhe rsmpknmm;. an
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Rt Shoa S O L, SERATH oL B EGES LY el 2105085 ihaor
P g landing sur aces 32 in the bore of the outer body, and thus

to support the hanger body from the second ring.
The apparatus may be retrieved merely by lifting of the

.hanger body to permit the second ring to contract inwardly
to its normally assumed contracted position. Upward
movement of the hanger body also moves the detent ring into
a position opposite the outwardly recessed portion of the
first ring, as shown in Fig. 3, whereby the continued upward
movement of the hanger body will cause the first ring to be
forced inwardly to its contracted position, as shown in Fig.

2, as the hanger body continues to move upwardly.
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suppor ting tE&rEQEBEEbEQQYt%EDEhh@%r body for radial movement with
respect thereto between contracted and expanded '

_pos1t10ns,

sald flrst r1ng hav1ng a flrst landlng shoulder

'and a locatlng member thereon and being moveable between
contracted p051tlon in whlch it may.: be moved into and out”
of the ‘bore and normally assumed expanded position in.
which the locatlng member flts w1th1n the recess and the
landlng shoulder is above the flrst landlng surface for
seating thereon, _

sald second rlng hav1ng a second landlng shoulder
thereon and being moveable between normally assumed

contracted position 1n which it may be moved into and out -

of the bore and expanded position in which the second
landing shoulder is above the second landing surface for
seating thereon, and ‘ _ o

detent means retaining the first ring against
upward movement with respect to the hanger body as the
body is lowered into the bore, but releasable, upon
landing of the first ring, to permit the hanger body to
be lowered with respect thereto,

sa1d second ring being supported from the hanger
body as the body is lowered into the bore and said hanger
body having means thereon for expanding the second ring.
into seating position above the second landing shoulder,



second ring, as the hanger body continues to be |owered with respect to the
rings, and said |ocating nmenber having ribs wth sharp outer edges

t her eabout” for digging into debris within the rec ring
expands. " 2. "+ Apparatus of the character defi nedﬂmlmmmllnllmmlel n said
ribs mnth their sharp edges are verticallydi sposed afong the ®l oéating
menber,. 3. Appar atus of the character defined in either Claim1l or Claim

2, Wﬂ%e' " Sald theshahBd! Blagley! 6bebad Rith Pgégaee £40enkheygagout for
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recess as the first ring expands.

ngs.

2. Apparatus of the character defined in
Claim 1, wherein
said ribs with their sharp edges are vertically
Y, disposed along the locating member.

3. Apparatus of the character defined in either
Claim 1 or Claim 2, wherein
' said first landing shoulder has a thin sharp edge
thereabout for digging into debris within the bore of the
outer body about the first landing surface.

4. Apparatus of the character defined in any
preceding Claim, wherein
said second ring is carried above the first ring.

5. Apparatus of the character defined in any
preceding Claim, wherein

said first ring has a lateral groove therein which
opens to one free edge and a tongue extending from the
other free edge and guidably received in the groove as
said ring expands and contracts.

6. . Apparatus for use in suspending an inner
casing within an outer casing substantially as
hereinbefore described and illustrated in the
accompanying drawings.



