Nbd%ine Suspensi on System Techni cal Field Midline suspensi. S or-
oﬁﬂ hore wells 05 - are required to support substantial meggﬁﬁist§51;§$ ng
f wom t he casi ng hangers. The presence of nud or cenment should not be
alléwed to cause failure. It is also preferred that an adequate by-pass for
mud be provided and that no torquejtool need be run. 10 . u. S Pateqﬁr
No.\ 3, 893, 717 di scl oses a casi ng hanger which includes a plurality of "
spring | oaded | ocking dogs or a split biased |ocking ring which engage in
recesses in an outer well nmenber to support a casing hanger. Wth the E
recesses filled with nud 15 or cenent difficulty is encountered in
assuring that the lockinng dogs or split ring are noved into their seating
area. .In sone cases tMwedpinecBuspenshpm Sysk@mnt in these recesses all ows
the dogs or ring to only partly enter the-recess and this greatly reduces
20 t he area of_ seating engagenent which can result in seat failure or

di st ort iX@F¥iGak Bd@bRr. Further, this device has linited available

3_961([5: ng ar eaf?ﬁliﬂi&%ﬂ@ﬁ@ﬁéieﬁ E%_thﬁlwgor %ﬁslﬁﬁﬁeﬁii\bs 3, 497, 343. 4
[ oses a hanger seat ans.inc ing a ri Wi segnent s dependi ng
thgr ef r &RSuH r%e‘%hF%aﬁ'éEP?ﬁ tﬁé‘bﬁﬁé’&"agbdve’aq‘rﬁa# bE2¥hP&aded downward
t o nove fixiom SeEcEsingtbasgersag The presexden of tmudjuert ool . Such
rotatio ' ' [ I s 6?%? nd .sfequires the
t or que {&gﬁ)‘]%r%%%?ﬁgééngelﬁgg gtae\r@/%o. % 1 iﬁfull%é'di sC o%ses a casing
hanger wlge preferredsthat| ankadgauase Mmsﬁasfor mud be

provided and that no torque tool need be run.

10 U.S. Patent No. 3,893,717 discloses a casing *
hanger which includes a plurality of spring loaded

locking dogs or a split biased locking ring which
engage in recesses in an outer well member to support
a casing hanger. With the recesses filled with mud

15 or cement difficulty is encountered in assuring that
the locking dogs or split ring are moved into their
seating area. In some cases the presence of mud or
cement in these recesses allows the dogs or ting to
only partly enter the recess and this greatiy reduces

20 the area of seating engagement which can result in
seat failure or distortion of the hanger. Further,
this device has limited available bearing area for
the support of the hanger. .

U.S. Patent No. 3,497,243 discloses a hanger

25 seat means including a ring with segments depending
‘therefrom which is threaded in the hanger body and
can be threaded downward to move the segments into
seating position with a torque tool. Such rotation
to provide seating is not always successful and

30 requires the torque tool for setting.



slots extending fromthe | ower surface térninating short of -t he top and
slots extending fromthe top 5 surface term nating short of the
bottom The exterior of the ring is cylindrical with teeth and the
interior is tapered to be forced outward by the expander. Slips have |ong
been"used for supporting packers ang anchors.in well bores but it is
pr&fexped that. the 10 extrenely heavy 1 oads of casing hangers not be
supported on slips. U S Patent No. 2,339,771 nerely discloses a coupling
having a tapered sealjs\g pdtghtMNd. a3 JETIM 48 WPisd 1 deek | Dveds @t s. 15

The present inyention rsﬂaies pf.an i er d ,udline suapquion system for
supporting casi WL A h 15 "i‘/veﬁ -1\ &5 ngﬁ?%kjcﬂﬁe ‘a’srb%c'f of t}h%s pr esent

i nvention ther eslctprenteted my nfrbm neherel dwenssunf aes peesnima®ing =~ system
conprising a @ﬁ? r. flavi Lot ard | pwar dl y
facing ghoul d\_(,a\?gﬂa ﬁoe es‘?erg]ée'%ﬁ%f?&%d{'gi%é?%i%ﬁ%b{é a hanger
havi ng @n out erswofasertesmi ing tshereef d R aceThe ek Ee hiPF ow,
general ly frust&:G&{EC@ingTEiéllédynnaric_al r'wléh teetKodndOtiRe 1weeFiend of

| arger di aneter, and a | ower fl}?ﬁe‘?f snal | er dltgzget er, said nber also
haging-? ggp pe%?iﬁ??iﬁfiﬂFQ;gKhézifﬁéI°Q§WR? _ Ycﬁﬁgzzziii er, an
external, downvelibsy Hance rigo rused o oo 15 keps andber -
shoul der, first_slots e%ten%j;%)ép tf{ém}réaépef'&) epga{ Oppgar said '
| ewer end, _seco?‘fbcté?'iﬁs el ST BYE <t C st ORISR ng T rom said | ower _
end to Xear saiektggmelyrheavyl toadsitef casingchangersidhol berface to
recei ve and SLW%H%# | Nge{pd andi ng surface when said shoul ders are 35

i nt er engaged, ' sal %%ﬁ%g#n?aper %flahdin - surface engaging said tapered

| andi ng surface on shi%. |BatenpNo. 2,339,771 merely discloses a

coupling having a tapered sealing ring with alternate

upper and lower slots.
15 The present invention relates to an improved
mudline suspension-system-for,supporting casing within
a well. _ o '
Accbrdingjtq one aspect of the prgsent-invention
| there is provided a mudline well casing-suépenSion
© .20 system comprising a wellhead member ha&ing an internal
' recess with an upwardly facing shoulder at the desired -
level for landing a casing hanger, a hanger having an
outer downwardly facing tapered landihg_8ﬂ&£fﬁf? and a
hollow, generally frusto-conical metallic/membér )
25 "having an upper end of larger diameter ana a-lower end
- of smaller diameter, said member also having a gap
permitting circumferential qontréction of the member,
. an external, downwardly-facing-shouider for engaging
said wellhead member shoulder, first slots extending
30  from said upper end to near said lower end, second
slots between said first?slotS'extending frdh said
lower end to near said upper end and an internal
tapered landing surface to receive and support said |
hanger landing surface when'said shoulders are
35 interengaged, said hanger tapered landing surface
engaging said fapered landing surface on said latching



menber to force said | atching nmenber shoulder into full engagenent with

s84d wel | head nenber shoul der and transmitting the weight On sai-d hanger to

d I atching menber, said hanger tapered |anding surface 5 in the
Ssenbl ed position being in full engagenment with..said tapered | anding

.N'-surface on said | atchi ng-ne EL bot h above and beIOM/sald |'at chi ng nmenber

shoul der. According to anot aspect of thegaresent 10 i nvent i on*™~-/

t here m%mﬁﬁ6VF%e§°5¢ﬁuﬁP%ﬂe1ﬂEFh1ESSFﬁBb§ﬁs§ ulgarsiatem conprising a
vel | heﬁ@'lIfBéTﬁ@& 8f¥nBowabhi Qamnaélmeaasmmbarashuamaédl ¥nfiaci ng shoul der

he_d h aJh h
| Séméméfa$§éﬁigrh§¥?£5srgaliﬁg 89 ZpifchAfodty Paceala St g Tatching
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nenberl&aahnggamenbaa;dsgldlhengengt&pesed tending Sneéasbape, means for
rel easfx?'t\.’hé“QQQ&EB?Q&Sﬁbgll:%fih%ﬁgnﬂggﬁekuﬂrtloéﬁé%g%mi{@d the exterior of

sai d casi ng han d menber in the
wel | hewithepobd tQBered 1§Gﬂ§“9a§éﬁfﬁgenﬁﬁbé#lﬁalﬁhghangouter downwar dl y

faci ngméxhsykds&whsssw %Snbéi‘SM 8hs8i NGtBRIAG" meABREt €S With the
internal recess on the well head nmenber, it noves outward to seat its

shoul d8RoBldeRe wel | head member shoul der and provi de an upwardly facing »
| andi ng 25 accordin§ace AnotRegagspgdcendfsuhpoptesenthe hanger |anding

sur t acEnufRESoR PAEER: B RERRLRCH. P BR L B8 B B A3 eber " shoul der 1 neos
ful | esyspensbonwsyatemi domprisdénd aewbdlhehdumdmbezntiagdng transmitting
the weyqhinearagi drB8888" withSahdupwardly facing shoulder at

the desired level for landing a casing hanger, a

hanger having an outer downwardly facing tapered

landing surface, a split ring latching member having

an upwardly diverging frusto-conical free shape, means

for releasably supporting said latching member closely.

around the_ekterior of said casing hanger for lowering

the hanger and latching member in the wellhead member,

said latching member having an outer downwardly facing

shoulder whereby when the latching member registers .

with the internal recess on the wellhead member, it

moves outward to. seat its shoulder on the wellhead

member shoulder and provide an upwardly facing landing

surface for engaging and supporting the hanger landing
surface, said hanger tapered lahding surface engaging

. said tapeted landing surface on said latching member =
to force said latching member shoulder into full _
engagement with said wellhead member shoulder and | s

transmitting the weight on said hanger to said
latching member, said hangér-tapered landing surface
in the assembled position being 'in full engagement
with said tapered landing surface on said latching
member both above and below said latching member
shoulder. ' -

According to a furthér_aspect'of the present
invention there is provided a latching ring for



| at chi ng nerfber, said hanger tapered |anding surface in the assenbl ed
position heing in full engagenent with said tapered | anding surface on
| at chi ng menber both above and bel ow sai d | at chi ng menber 35 shoul .
According to a further aspect of the present invention there is provided a-
| at chi-ng ring for -3a- mudline sgégension of a casing hanger, conprising
a halhew, generally frusto-conical allic nenber having an upper end of

| ar ger di amet emuagdirfe |susyerBkbrofofs naldayiny draiger; ssompmisirey al so
Having a gap 5 permtti L rcunf erent | i t he menber,
an external, d VRN ﬁ?’%&ﬂ&%ﬁﬂ% ,ccﬁ]lrésﬁai snfeo sf@(% ené(]‘llér)\%rfrom said -
upper end to ndeavisy carl apperrahd seft drakgentdianeteemndial Jover endts
extendi ng {1 oM@l dhd VY &fithd ed\CYa feh 0P adt Vg 2Ry dl.y 10

and inwardly facing l'anding surface to recelve and support”the hanger
thereorf The i rResmithing |¢irgumkerenipial RAREEAGRIOHIORERDI REBRRL wi t h
particul ar ref gf@nGidthdDNE FHRBIDEY NEadi Ry Slsuldér, thir s awiogs: 15
‘Figure 1 is a sectiopal vjiew of fhe inproved hanger and.éa%ching q&ﬁber of
the present inv%ﬁﬁﬁQﬂﬂﬁﬂﬂ¢EPWLﬁP* UPREX | €N [ 28ar | 2340 YT HnETC i ew of
the inproved susguornd sloystbetwedmn daid | i rdt ngjl oesrbex temdbyg df rom 20

Secti onal vi cw S ot i | S5 HeAT TEELA QoYY oot B BpuSidlg T

vieew silf | ar tcamd ginwadly tfacing landing surface to receive and
support the hanger thereon. . _
The invention will be described now by way of
example dnly_with particular reference to the
. accompanying drawings. In the drawings:
15 Figure 1 is a sectional view of the improved
- hanger and latching member of the presgnt invention
being run in a well; _
' Figure_z-is a sectional view of the improved |
suspension system with the latching member engaged in
20 the landing recess of the wellhead member; -
Figure 3 is another similar sectional view of the.
hanger landed in the wellhead member;:: '
Pigure 4 is a view similar to Figure 3 with the.
running tool moved upward to open the washing ports;
25 ' Figure 5 is a perspective view of the improved
latching membe# of the present invention;




runni hg tool noved upward to open the washing ports; 25 “Figure 5
B a perspective view of the inproved | atching nenber of the present
ention; -4- FIGURE 6 is an external view of one segment of the

at ching menber with the renai nder broken away. FIGURE.7 is & secti.onal

ew taken along line 7-7 in FL_ JRE 6. 05 Best Mdde for~Carrying Qut the
nvention As shown in FIGURE 1, anger 10 supported on running tool an
casing-connector 12 is being run on casing 13 through riser 14, Latchlng

rrerrber 16 & 1; v, threader%?re’g& p%ggwn&@rﬁhé gﬁg.h%gtl xding 10 sur.fa;ce _

Tool I nt o hanger 10_on t hreads 30 and
|ncIu§B§ hasrhiggp slembex) widh | the eematnder cbupkaneawa@Yow t he upper end of
~ hanger 10 ncbmt 74d @ Zectiordl Vfeweshkahodtongd1aaleow ports 20 agai nst

t he |2 ?FIOF 3% %fe .28 of hanger 10 15 above threads 30. Hanger 10 is
gener &rty ip,F 'shape with a recessed cylindrical surface 32 bel ow
| andi ng sur- face 18 and external threads 34 at the |ower end of surface

B Bt R, Bt RIS Gt (A SRR BRERRY o OFy T hci ng shoul der 40

therein foRst showandimFIGURRd nehangexl 18r suppgetednon shown) therein. -

?

Lat chijgn gb%og@ i RLRP oo ELGLRER £ fediig rililoh (5 2 split Ting

42, pre nmet al ots 4 open at the top and

extenaaﬁgnEO mﬁheromharpa@ﬁlf.% ne‘éﬁt$hénﬁo!'?’@h§6f 16i ng 42,

. surrounds hanger 10 be;ow dowmwardly facing landing
10 surface 18. Tool 12 is threaded into hanger 10 on.
left-hand threads 30 and includes washing ports 20 ®
which on make-up are below the upper end of hanger 10
so that seals 22, 24 and 26 seal above and below
ports 20 against the interior surface 28 of hanger 10
15 above threads 30. |
Hanger 10 is generally tubular in shape with a
recessed cylinﬁrlcal.surface 32 below landlng sur-
face 18 and externalsﬁhreads 34 at the lower end of
surface 32. Casing 36 is threaded into the lower end
20 of hanger 10 as shown. Hanger 10 includes internal
recess 38 which has upwardly facing shoulder 40
therein for the landing of the next smaller hanger
"~ {not shown) therein. -
Latching member 16 as best seen in FIGURES 5, 6
25 and 7 is a split rzng 42, preferably of metal, with a
plurality of slots 44 open at the top and extending
downward to a position near the bottom of ring 42, to
provide a plurality of upwardly'andeoutwa;dly ex- .
tending fingers 46. ' Slots 48 open at the bottom of
30 ring 42 and extend upwardly through the central
portion of each of fingers'46 to terminate in holes 50
below the upper end of fingers 46. Ring 42 is-split
as shown and when free standing or unrestricted its
ends are spaced apart and it has a frusto-conical

$h



Slots 48 qpen. at the bottomof 30 © ring 42 and extend upwardly through t he
.central portion of each of fingers 46 to terminate in holes 50 below the -
upper end of fingers 46. Ring 42 is split as shown and when free standing
or’ ufrlestricted its ends are spaced apart_and it has a frusto-conical
ShaQﬁ\Qr upwar dl y di vergi ng shape as best® seen in FIGURE 5. The interior
of ring 42 incl udes upper tapered | andi ng surface 52, interior surface 54

and | ower annu 0, ess 60
"t her ebet ween: E%hg& g %Tl ring A}ﬁqﬁl é}ﬁ%ggg’u%é’étbgse E surface
63, annul ar shBGEﬂR@eﬁ-64ﬂhe(ﬂﬂﬁﬁﬂﬁgr(RﬁMﬂkﬂQHﬁzahmcl%d%$l?Eﬁe¥o face

sllghtly i nwar SHRASLE 556 0 head
menber 68 as s%%&ﬁ&?gng%&d\lggg; 10 diec? %e(r)'{ei?é%}f%%ir n%i‘gsfc%:s%e%iq\ﬁhget ail.

Bel ow shoul - déPWEE apnydazy A3 FEOAKE PEver
t apered sgsf aCQeE&ssASOCMe&%b%Qﬁﬁéﬁ ompHGexddhfidr 6f abindg, 4Rainki ng

et U T RN S R e B T
curcunferentlaﬂeroﬁﬂrahﬁcmnﬁdbeduﬁawnﬁnrdlj%andmer til tédt toi igeceenber 16
;:cﬁ$th{gnﬁgnggga%%lguakhear % pos |onedg?n ?%c%ésggogge{aegg ribs
.56 and 58. Ret ainrrenm of merlc,ldxm membex 6§ as showadin 3BIGHBE| Acl udes
annul ar rg@essa83 hakeiWaiftar! Hedded th-etd . 478éFoWOshbhoaed 10
retarn IatChln%er %%er£1%g922 %ncludes annular projection 70 and
’
lower tapered surface 72. As can be seen from FIG-
"URES 5, 6 and 7, latching member 16 is a hollow,
generaliy frusto-conical metallic member having a
15 larger diameter upper end than the lower end and a
gap permitting circumferential contraction of the
member. : ' : '_
For running, latching member 16 is p081troned
around surface 32 of hanger 10 with ring 74 which is
20 secured to hanger 10 by shear pins 76 positioned in
.~ recess 60 between ribs 56 and 58. Retainer 78 is
threaded onto external threads 34 and includes
annular recess 80 into which the lower end of ring 42
is positioned to rerain latching member in close
25 surroundimg relationship to surface 32 of hamger 10. .
P As can be seen from FIGURE 1 latching member 16 in
running position is close to surface 32, as described,

provi de:a plurality of upmardly and outmardly ex- tending fingers 46. | é%%)

° " 'with the upper outer corners of fingers 46 sliding on
' the interior of riser 14 as hahger 10 is lowered with
30 latching member 16 thereon. '

The lowering of hanger 10 proceeds until latch-
ing member 16 reaches recess 82 on the interior of -
wellhead member 68 at whichrpoint,,as-shown in FIG-
URE 2, it is free of the restraint of riser 14 and |

35 moves outward into recess 82. A further short



¢

25 surrounding rel ationship to surface 32 of hanger 10. As can Be Seen
“~from FIGURE 1 -l atching nenber 16 in running position is close.to surface
as described, with the upper outer corners of flngers 46 -sli dj g-on the
rior of riser 14 as hanger 10 is lowered with 30 "l atching er 16
hgreon. The |owering of hangew6+0. proceeds until latch- ing nme 16 :
» ches recess 82 on the interior of.wellhead nenber 68 at which p0|nt"¥k¥
shown in FIG URE 2, it is free of the restraint of riser 14 and 35 noves
(nnvwmohementrbresgs8shouAdear6Henn§unangagemhnhnweuhnt brings shoul derF 64

nto %@%&Qf”gs%hﬁ %ﬁ%h@@{ 6@6 Lifrf a%%cé% firieh®coos 82. Wth

| at ch eat.e IIhea omerlng of hanger 10

causekatrhsmembes 1fcgpazedodn ®§1lﬁQi§fﬂﬁﬁﬁﬁrjﬁﬁtofgrtbérthrough | atchi ng
m?”beioé%r ' JJfl ﬁaﬂgaﬁ 11 Eaﬁ%e@ éﬁnéqwetfo 1$h&apagesolandi ng surface 52

on | at as .shown in RE-3. Even-a_slight engagenent of

Qoul+rg QﬂnﬁﬂrsﬁBuFﬂeﬁlééel§h§GHthk§ﬁch§P9eﬁ%ﬁhﬁ?a%ﬁhlng mem 10 ber 16 .
in rﬁfﬁéﬁl%’aﬁdﬂngosﬁbﬁabep'lﬂsolﬁ dési sah@ymged through

| nonbGHURETER (52085 bp ERRLAY. MEMESrorte %"1?%%»5“” $rocecs 82 even'if @
. nud. ,prRENBNt Byent aesmghh: engalgenent) dﬂémﬁi’erl@i dhe wedgi ng action of-

T et Fadh SR8 GuR BBl T o S0l ofghe asoure T seating,

BB arkesubpoinedecéssn8ebhnlic ko r@m;ﬁms)wsatcmsnhanenber 16. If
des'réék i@ is lowered through latching membexr 16, landing -

surface 18 engages surface 52 of latching member 16

to force latching member 16 fully ‘into recess 82 even
if mud, cement or other well trash is in recess 82.
'_'15--_The wedging action of surface 18 an surface 52 pro-
.vides suffiCient force to assure full seating of -

latching member 16 in recess 82. In this pOSLtlon, g
hanger 10 and casing 36 are supported from welihead
member 68 by ‘latching member 16. If desired, the _'

20 string 1nc1ud1ng hanger 10, latchlng member 16 and

caszng 36 may be recovered by raising casing 13.
This lifts tool 12; hanger 10, casing 36 and re-.
tainer 78. The lower end of latching member 16 is
caught in recess 80 of retainer 78 and.latching

25 member 16 is lifted until bevel 62 engages inwardly

; 'and'upwardiy tapered surface 86 on the interior of
wellhead member 68. Surface‘SG_cams or wedges the
_upper end of latching member inwardly to its running
position.so that it can be pulled upward through .

- 30 riser 14. Any outward movement of latching member 16
at 301nts ‘in riser 14 is overcome by latching member
being wedged inwardly when bevel 62 engages the lower
inner edge of the joint. _

When hanger 10 has been landed, then cementing

35 may proceed to set casing 36, Flow upwardly_through

R Al




20 string ¥ncluding hanger: 10, |atching nenber 16 and casing 36 nay be
recovered by raising casing 13. This lifts tool 12, hanger 10, casing 36 .
and re-. tainer 78. The |lower end of latching nenber 16 is caught in -
recess 80 of retainer 78 and-latching 25 mnenber 16 is lifted until bevel
62 engages inwardly and upwardly tapered _surface 86 on the interior of
weN bead menber 68. Surface 86 cams or Wﬂdges t he upper end of | atching
“menber inwardly-. to its running position so that it#can be pulled upward

th h 30 t 6; at j oi nt
i Ser 14 | siabeRtbmcnaybRt: Oh 45 moremen,Aiar¥.chod SEE 44 8 bever
FZ gngag?ﬁ thelhﬂugingngézbedgé60prbhai:msuﬁfﬂnmanﬁuz§§ni?§)whgnbeegr
anae °N_CEHEChIAE M2nbHBY 18 A3 handet 1 A d Bedted SVengpardly

g S

t'hr ough -7- 6°1S ots 44 ots. .44 in '
| at chi ng nenbethe669mentdagsﬁﬁbwcﬂénmﬂsp@ﬁﬁﬂfhﬂﬁﬁﬁden gRF MEdR®S16 and

hanger 10ggre ?eﬁ;fﬂ S eghﬁbrbhﬁscﬁ'fe@dmidﬁﬁl Q;é,ﬂie réaiiéld?i-ed Hanger

10 has 05 ore subst ant sane neteE -as

bore 90 of cas@ﬂgtgs aﬁtbPFS 80npfeCASING Eﬁoﬁna runni ng

tQol 12 are bagkméneihgfPpasingailsl and runmimmy tmamen.agm backedat e t ool
12 with respec

threads 30 to EF%gFggggf‘%m?ge&%gi?z"{ %@m : Setlfon %{? o) li’;ltlhgéeor L%Qéagéglhg\?mor n
FlkG URE 4. Futbbir 12i withatrespect tdadlagigqmrms. 20Tthisl 9l E8sia washi ng
,? ﬁ; g];]nLlhggcensggtﬁgivﬁnmghaﬁntd)gf hotdds 3 L8t Rt GpotteVReg Up i N

above the upper end of hanger 10 as shown in FIG-

URE 4. Further clrculation is through ports 20 and®

provides a washing out of the cement. above running

tool 12 with'ihe~wash water flowing up in the annulus.

15 After the pump is turned eff, casing 13 and running
~ tool 12 are rotated six turns to the left to close
ports 20. In this position, casing 36 and’ hanger 10
are cemented in pos;tion and further dr1111ng may

' proceed therethrough. '



15 After the punp is turned off, casing 13 and running tool 12 -are -

yotated six turns to the left to close ports 20. In this po6sit.ion, gcasing

)

and hanger 10 are cenented in position and further drilling nmay proceed
er et hr ough. CLAIM5S 1. A mudline well casing suspension System5
conprising a wellhead megbgr_having an internal. recess with an upwardly -
aci ng shoul der at the desired | evel for |anding a-casing hanger, a ha
havi ng an outer downwardly facing tapered |anding surface, and a holl ow,
general |y frusto-conical geAamkic |atching nmenmber 10 havi ng an upper
end of larger dianeter and a Tower end of snaller dianeter, said nmenber

al so having a gap permtting circunferential contraction of the nmenber, an

external, downwardly .facing shoul der for engaglng said wel | head nenber

10

15

20

25

shoul der, firStAdﬁ8§ gétg fi”ga&§ng ?uséégg}ggl HRRR' end to near said

| ower end secon sal ots xtendlng fromsaid | ower
end t ocomprising apgellbﬁadanthﬁr|h@éina|apaégteanaanaengsgurface to

rece'Vﬁleﬂdaﬁueﬁasiaﬁﬁléaé@ﬁgeéhbamdéegaeu&BacaesmeeasgbdeahouIders are 20

i nteren sal d hange ered a sufface enga said tapered
Iandlnﬁgguf?ﬁﬂénﬁnasﬁ? 1P3t Pﬂﬁr'néng 8?5 LBV&Qgségd gEhlng menber :

Should@éwnﬁaﬁdiylfaeﬂgggeapétedﬁlhndand sakfhee dber shoul der and

sar o rRuAPH, SEpREREEk PRuSELTFHRICR] pRsRTLS 23%%8’3 o5t fon Bel e rn tul 1

engagehavingi &h sppertepdreod langengdsaméaee andsa|GOWatchndg menber both
above éfdsﬂ§i9$kséi9méﬂéfh'QQ1HEﬁ@ﬁBer also having a gap

permitting circumferential contraction of the member,
an external, downwardly facing shqulder for engaging
said wellhead membet_shouldez, first slots extehding
from said upper end to near said lower end, second
slots betﬁeen said first'lets_eﬁtending from said
lower end to near said upper end and an internal
tapered landing surface té'receive and support said
hanger landing surface when'said-shoulders are
interengaged, said hanger tapered landing surface
engaging said tapered landing surface on said latching
member to force said latching member shoulder into
full engagement with said wellhead member shoulder and
transmitting the weight on said hanger to said
latching member, said hanger tapered landing surface
in the assembled position being in full engagement
with said'tapered landing surface on said latching

&b

" member both above and below said latching member _ %
shoulder.

30

35

2. A system éccording to claim 1 wherein said
first slots are wider than said second slots.

3. A system aécording to claim 1 including means
for releasably supporting said latching member closely

| RAR 0 O
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shoul der. 30 2. A systemaccording to claim1 wherein said first slots are
wi der than said second slots. 3. A systemaccording to claim1 including
nmeans 35 for releasably supporting said |atching nenber closely
around the extertor of said casing hanger for |owering the hanger and
Iatching menber in the well head neqper 4. A systemaccording to claim3
wherein said 5 rel easabl e supporting neans includes shear neans :
| ocat ed i nt er nadtquntbathe extenkor 0f sdid casing hangehef@erloweringyst em
according to C'@}}OW ik SE thHfhg membéd Civ NehdBRPEIRdSE memb&E £ nal .

groove near th end and said shear neans includes a ring in sai d

groove and an inwardly directed shear pin in said ring. 15 6. A
nmudl i ne wel | .casing @usmr@mﬁyﬁmwn@rtslérgaanvmalwmﬁdweabm havi ng:
an inteyrnal rece t an_upwar dl fac éi the desired |evel
for lamling a ety %mﬁ%’r%% n’g"% %‘?ﬁ)ﬁm’\'}\ﬁ?r&?y f aci ng

t apered | andi nglmifextembespélly 2ear thell@lmat@m e nearb@r 1abohbegd an
upwar dl y d|vergﬁ§m§ usto-conical free shape, nmeans for rel easably
supporting sai ching menber closely around the exterior of said casing
hanger for |owering the hanger and | atching nenber in the well head nenber,

sai d 25 lat chi nﬂ st@ma@c@fa eto doVa¥R’ 4/l ynépeingsabeul der
wher eby. when the I chln nb re h the internal; recess _on the
wel | heatd menber LatEh {Rg denRer has #m FEUPTS DERE (TR WEPFREad
end and said shear means includes a ring in said -
groove and an inwardly directéd shear pin in said
ring. '

15 " 6. A mudline well casing suspension system
- comprising a wellhead member having'an internal recess
with an upwardly facing shoulder at the desired level
for landing a casing hanger, a hénger having an outer
downwardly'facing'taﬁered landing'surface; a split
20 ring 1atch1ng member hav1ng an upwardly diverging .
frusto—conlcal free shape, means for releasably
- supporting said latching member closely around the -
exterior of said casing hanger for lowering the hanger
and latching member in the wellhead member, said

25 latching member having an outer downwardly facing
shoulder whereby when the latching member registers

) _ with the internal recess on the wellhead member, it
' moves outward to seat its shou1det on the wellhead
PO member, shoulder and prov1de an upwardly facing 1and1ng
30 ' 'surface for engaging and supportlng the hanger landing
sur face, said hanger tapered landing surface engaging
said tapered landing-SUrfaCe on said latching member
to force said latching member ' shoulder into full _
engagement with said wellhead member shoulder and
-+ 35 : transmitting the weight on:said'hanger'to said
latching member, said hanger tapered landing surface
in the assembled position being in full engagement

-
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nmber shoul der and provi de an upwardly facing | anding 30 sut face for
ingagi ng and supporting the hanger |anding surface, said hanger -tapered
ndi ng surface engagi ng said tapered | anding surface on said |atching
mber to force said | atching nenber shoulder into full engagenment with
ai d wel | head nenber shoul glor -and 35 transmtting the weight on said

hanger_t 9. sai tchin [ ' a r e n |ng surface in
'assenbvéghpﬁgf? §3985Fﬁgggﬁg$ﬂplggkgggg ﬁ s&%@ 13 %c % th said tapered
Iandingemhetabetbnabave aadchEhQWHsnﬁdrlb&chlabomembnd beIOM/said | at chi ng
nmenber g Q th? 7. A systemaccording to claim6 wherein
sai d re easabl e supportlng nmeans includes a retainer ring threaded onto
- said hanger and having an upwardly facing recess receiving the | ower end of

5 said latchifg Wnﬁbyéteﬁndcébea&ngeeascnatml al ﬂaetraanl @agg end of 10
said | at said retain [iang .system according to

c|a|n19e§ﬁa§8PﬂesaPanﬁséPgnﬂaﬁgslﬁEF&HQ? rFﬁ3a58§FtF&H§d within an

i nt er nehrgadedeonsossaaddl hangierngamdnhew ingndnaupwaxdlys pi n securing

said r a gk a. RNl el.g@a |3y Is the | ower end

of Salgggabgh?@b@sﬁﬁEQSElgﬁﬁgnQﬁﬁ gb a?ﬁgrb?l§396 la%kﬂ N | at chi ng

ring fmembadblasdsabpensmgnngfrataénlng tb&sﬂﬁgeWangdrOfbonpr|S|ng a
10hol | Owsaganﬁael:hxngrMatnseeoahcghlaef:altbhﬁeﬁreﬁ% Ravieds . an upper end of’

| arger dianeter and a | ower end of smaller dianéter, sai d menber al so

having a gap permtting circunferential contraction of the nenber, an

8. A system according to claim 7 wherein said

shear means includes a ring positioned within an ‘
internal groove in said latching member, and a shear

15 pin Securing said ring to said hanger at a position to
releasably retain the lower end of said latching
member within said'retainer ring_recess.

9. A latching ring for mudline suspension of a

20 casing hanger, comprising a hollow, generally '
frusto-conical_metallic member having én'upper end of
larger diameter and a lower end of smailer diameter,
said member also having a gap permitting
circumferential contraction of the member, an

25 | external, downwardly'facing shoulder, first slots
extending from said upper end to near said lower end,
second slots between said first slots extending from
said lower end tb near said upper end and an upwardly

)

and inwardly facing landing surface to receive and
30 support the hanger thereon. '

10. A latching ring as in-ciaim 9 wherein said
latching ring member has shear means located
internally near said lower end.:

35 _ | | |

11. A latchlng ring as in claim 10 wherein said
_member has an internal groove near the lower end and

L T



slots extending fromsaid | ower end to near said upper end and an upwar

and..i.nwardly factng | anding surface to receive and 30 ~support the

' -hanger therebn. 10. A latching r_Lnga.s in claim9 wherein said |atching
ri nber has shear neans |located internally near said | ower end. 35 11.

A lat chi ng ringaid isheaninaare WGdes A & Mgt $aid Hroomersd P oove
near the |over Bithrdly dirddted Slichshpd iRassid nelngles a ring in said
groove and an inwardly directed shear pin in said ring. The text of the
speci fication has been reproduced by photocopying the applicants
original type F of the gppci eormalbma-mwcm |ihhaa:n.ﬁ=nta original

difficult to B emtaray Sontain o far o*’r& g mgr o arteing
amendments  may beplnchoect ed S'I’? the prem ses e@ﬁ% at BNt %& ent Office

25 . external ,. downwardly facing shoul der, fi rst sl ots extendi ng fro o
sai d upper ‘end to near said | ower end, =second slots between said first }
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