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APPLI CATI ON FOR PATENT Title: Fall Bore Wllhead Load
Shoul der and Support Ring Inventors: Del bert E
Vanderford, Gary Lee Cocker, Bok Soo Yook FIELD OF THE
I NVENTI ON 5 [0001] The field of this invention is | oad
rings and correspondi ng | oad shoul ders in well heads

for support of hasecLRfONIFE PRCrENTENt and nore
particularly where a full bore is needed in the

Title! Rl BopEw, ShialEnd SVEDGke Rihg 0002] Vel | heads

are called upon for support of hangers, test plugs and
tavelip B8 it BTG Bpgerlhl ey B o€ ek BoR BS9SRI 106 o
EEL R L ABRON 0T, 2, poi nt. wil | cause the  nanger
ro0od) i ot B4R PGS o o e anf Pt pinal R Futders i

th d Ljed t h . A.load ri .navi
w02 o SR Bl o 85 il AR Tt BB e s ore
t.h Setﬁnu“éﬁbjlgl e support shoul ders to support the hanger

isn nthe Mead. 15 [0003] Sone of the problens with

such desigps are the difficulty in machining to close
GROUND.OX EHMEINYENLION: )1 tiple shoul ders and a
load ring having a simlar profile so that _when the
[0002] J¥eliheadsasp Falicd uppn forsuppart efdangermdest plugs pnd ether puipment
mul tiple | oad shoul ders. Another problemwith designs
during feilling end cerapledon phasesiniawalb Tapisathethe vellhgad will hayeq@upport
possi bl e to advance the hanger past the support_ point
shoulddriahd areduaedbom go that loweniag shedpoger pastadattain paint will cause the
situation 20 where the hanger nust be advanced beyond
hangek kebezomp supposiediindeme desighsy mitiple stomitienpwith theosame diameter are
t hen supported, the reduced bore designs are not
used 16 réducé thedoadldpplied thueekl oharielodd sing haviag endtiple bearmt drpas is used
because they require over-sizing the well head in order

in conjibicheny Rith Rest AftltiAé suppottRhollders to support the hanger off the wellhead.
{0003] Some of the problems with such designs are the difficulty in machining to close

AN EA Y :,:;.-,!j

tolerance a combination of multiple shoulders and a load ring having a similar profile so that
ﬁrhen the load is applied, it is divided equally between the multiple load shoulders. Another
problem with designs that require reduction in bore size is that it is not possible to advance
the hanger past the support point without latching into the support shoulder. In situation
where the hanger must be advanced beyond the support shoulder and later raised up and only

then supported, the reduced bore designs are not effective. The reduced bore designs are also

costly because they require over-sizing the wellhead in order to have the requisite munmum

bore diameter in it. Even in designs that use a single load surface in the wellhead, problems
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bore dianmeter in it. Even in designs that use a single
| oad surface in the well head, problens 1 wse in
design of a load ring that could expand to the
required di nensions wthout distortion while stil
being strong enough to carry the applied l'oad. In some
arisecin siesjgs of lpad ring that coutld expenid ¢ thetrequised slimensipns gethops digfortion
was destined to enter did not provi de adequate .
whil@ siillibeing strang etioagh toi catry itferatipligd nadt ki sotierdgsighsthe gragve into
occur as the dianmeter was increased. |In other designs
which thé\expandilg Idad gingrwasllestined ¢e entendid nef providp edequeteagidance to
during run in and | eft exposed to potential physical .
deal GanE@adiag bptvastirg thatscouldgmdur astthe tiameten was idcreaged. In other designs
position. In other designs voids are added to the
the 1648y biivlie hivgier Was i @pesectéddirngapa inand left@xposgd topatential
in the wellhead in a manner that can weaken the '

physf darhage®erdrdR was kel into @B SippbRINGipasition dnlotties desigis voids are

forces that can occur during its release into the

. . . .
addeﬁ'gé] gﬂéﬁi@%ﬁ{&gﬁgﬁgﬂﬁeﬁw BL6LEng RS BRoRRI the Srelli@ia Benanner

Sonme designs only use sl oping

p 1 oy i . that
i G ARl BRSBTS b bl ores i co oo

doreg 8 TR %, Yna AR s SOMTE ARG LAY 46 the panger
weight S S on) e ph L ol thoackGh S Rl o
comgopgH PR prome R Setption phhi0ad e TR ShmE g o g1
00031 5 90T e o SRk o
i e sE i g Bob Sk oet g S bl
the potential distortions in the ring as its dianeter

6,202,445 BL 698873 PHoandr3.4%9,308% ring back to shape. The
receiving groove, at its depth is desjgned to
[0005] rKhepmesent invention sepks ¢o adsivess 2est issuesowvithy adasign thaki§ gimple to
support.. The | oad can be shared between the energizing
manuifsehere andickphiin end provides full bore access in the wellthead. It features an
energizing taper and a limit shoulder that share the load. The receiving groove is shaped to
anticipate the potential distortions in the ring as its diameter is increased and bring the ring
back to shape. The receiving groove, at its depth is designed to encounter the ring to lend
further guidance and support. The load can be shared between the energizing taper and the
limit shoulder. The ring can also be made from a high strength low modulus material to
enhance load carrying capability while pern:uttmg spanning of larger radial distances.

Various designs are contemplated including C-rings and segmented rings where the segments
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limt shoulder. The ring can also be nmade froma high
strength | ow nodul us material to enhance | oad
carrying capability while permtting spanni ng of

| arger radial distances. Various designs are

contenpl ated including Crings and segnented rings

are ﬁét&ﬁma&m&h&eiam%hag ofwaye Tekdskitedaathe &t Will miore Radily

vari ety of ways ose skllledlnthe art will nore

appré@atd ileWvarBRPipeiabtht Hvelffidd Roth AARBG PNk tdteferred

Invention froma description of the preferre
WE&;E%%CP% beldl¥ ch appear bel ow. SUMVARY
00061 A full bore support system
NvENEF6NCdUi pnent in a wel | head features
e wel | head that can be

e S Rl PR By L R GRTerre

ve a varl

son S PR e W A5 B,  sorng o
RS e i Y
AR T e S S

| ow nodul us. mat eri al ferred to yvlthste%n

expandsdp BHNIEDENONIE B distartion TeiWPArtARg 1S gFssed and pRStected uni
envi ronnental conditions. Various shapes_ for the rin

it is agtuated outveardlyintoq suppartieg pepitionc A high stength oy mgdilvg matetial is
fromsegnents novable with respect to each other.

profesl @rwidatar theradiel erparsion pRherpsliadlopdoad envirgpmental

is a section view of the wellhead with the stop pins

conditints Maeidusstapesfor theming gre congemplaigd duding o Csring and a ring made
pushing die load ring up the energizing taper; 100081

from Eéginene Movableswith keapect  dachotiterl except that the
retaining ring i s shear pinned to the energizing

BRIEF DESCRIPTION OF THE DRAWINGS

{0007] Figure 1 is a section view of the wellhead with the stop pins extended and the

energizing ring about to start pushing the load ring up the energizing taper;

[0008] Figure 2 is similar to Figure 1 except that the retaining ring is shear pinned to the
energizing ring;

[0009] Figure 3 is the view of Figure 1 showing some movement of the load ring up the
energizing taper;

[0010] Figure 4 is the view of Figure 3 showing the load ring having moved up away from

the energizing ring supported by the stop pins to the nearly set position in the recess

* comprising the load shoulder;
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100091 Figure 3 is the view of Figure I show ng sone
nmovenent of the load ring up the 20 energizing taper,
[00101 Figure 4 is the view of Figure 3 show ng the
| oad ring having noved up away from the energizing
ring supported by the stop pins to the r_u_aarlty set .
[0011]dEgure 51is the viaveofEigure 4 showingrthe flly sehpositinaisholond Eng;
[0011] Figure 5 is the view of Figure 4 show ng the
[0012] Bigure ¢ a pwtion thoonghfthe foad ringdhowing how| i0calengiog twist & its
Is a section through the |load ring show ng how it can
diamétenis imvredsed thiough mdvement anthe energizingtaparased t hr ough
novenent on the energizing taper, [00131 Figure 7 is a
[0013)IRigure 7 é3\a plan vieer dfibelload pigg shown iri sectiacin Kigure6 dnid gllustrating
6 and illustrating 5 how the [oad ring can bend as
how tht SoadirFRhe berndsasiiRQligndeds inkdéstdd; Fi gure 8 shows how
an offset in position of the hanger is conpensated for

[00143 Fige8 sHed 1w &f offlee inp BRI of Ithe/ Ridig0i8 colnPerisated Fodit tike

is a detailed view, in section of the load ring set

desigh Bf it $rdsBifGhvenfign:dr 0Ove in the wel | head; 10 [ 00161
Figures 10 and 10a show an enbodi nent of a segnented

?%té. ) taifel icod i Of thd1] flitPRediving Foove in the
[Mﬁr]e ecgt)lg\%e‘?e&ﬂqube%gl %ggrgsth%l and 712 are two v?g\?\%
wellh&{:]iéan alternative design for a segnented |oad ring

showi ng an outer band hol ding the segnents together;

oot 45 1160, Ao 3 LA g e opgocs
and R AR PP PREFERRED. ENBCDI VENT [ 0019]

[0017] Figntes 11 3nd 32 bt Sidws, of by alfemative destgh 1523 s3gmetited 16ad ring
showing an outer band holding the segments together;

[0018] Figures 13 and 14 show an alternative embodiment to Figures 10 and 10a in the
retracted and expanded positions, respectively.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

{0019] Referring to Figure 1, the wellhead 10 has a bore 12 that remains constant in the

. region shown. One or more stop pins 14 are in respective bores 16 and sealed with seals 18.

The hanger or other device to be suspended 20 has a retaining ring 22 attached at thread 24.
An energizing ring 26 rests on ring 22 and pins 14 when the hanger 20 is lowered in wellhead

10 to the position shown in Figure 1. Wellhead 10 also has a recess 28 in which a ring 30 is

. fitted and secured in recess 28 with a split ring retainer 32. Ring 30 has a groove 34 defined

by surfzces 36, 38 and 40. Those skilled in the art will appreciate that groove 34 can be
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regi on shown. One or nore stop pins 14 are in

respective bores 16 and sealed with seals 18. The

hanger or other device to be suspended 20 has a

retaining ring 22 attached at thread 24. 20 An

energizing ring 26 rests on ring 22 and pins 14 when
inte RANGQihead10 55 APWRToRMULIRg BRI M2 Wto ckéitd the lghsvve 34, whose

ositron shown in Figure 1. Well head 10 al so has a

I | ﬁ;\i& ' th Be réplideR §f A8 Srovie 34 ddcdnies worn

peak Solifcides S\gﬂlvlda é‘igg 5 %Hez | e l'éﬂ

I'ecess g retainer 32. R ng 30 has a

R e e
ol 558 1 el i
' 2 . i 0.l 0 ' .
v 5 B S L e bt
o oIS A SRR R P R v

shown in Figure | or, sl ODLZE downwardly in a direction

of this degign isfopesieat accpgulpgon wn in Figure 9. In sone
situations a slight angle ma e desirable togse .
(0020} A show i Figgiraly the cRpE oA oulSeE s ek 4 top sPrhfe S at wil

support area. An inherent benefit of this desi j

ultintately engage showiden A Surfages 5% Sdand 56 Wf{%?‘@ﬁ to, R 3p» 3§ and 40
Figure 1, the expanding |oad shoulder 48 has a to

of greane Mosuck that when load shoulderidfs &W@?M@ﬁéﬁﬁl&? a close fit
Surfaces 52, 54 and 56 correspond to surfaces 36, 38 )

on thamespédive 1o of suyfaoes s tetwesndhe gloave Hhand the derdsshenidged8 as will
48 is forced along taper 42 there results a close fit

be dé3bribdddatecimnareiderilt ri o of surfaces as between the
groove 34 and the | oad shoulder 48 as will be .

[002 HERigtre258 siniilae to Figureor with dicdxloeptionQRdtenbigipingrifig 26 is retained to
simlar to Figure | with the exception that energizing

retaifih@fing 82 b§ af Bhst b€ SheaPpin's8tvihich Senkially b2dakiys e Hangart20 is

one shear pin 58 which eventually breaks as the hanger

'adva@divﬁth]sﬁo 14 8fteddedh Stop pins 14 extended. [0022]

I gure 3 'shows the continuing sequence of novenent. In

(00237 FHE 33nbWE tHe WBHRIRY sdiBEnce of movement. In Figure 3 the load shoulder
48 has been advanced part way up the taper 42 but it still bears on the energizing ring 26. At

this point surface 54 has begun to protrude beyond shoulder 44, which had been previously

protecting it from mechanical impacts during earlier operations. At this point, the energizing

ting 26 is suspended by the pins 14 and not by ring 22.

[0023] Figure 4 shows a nearly set position that results from further downward movement of
the hanger 20 with pins 14 extended. Surface 50 has yet to be engaged circumferentially by

shoulder 44. However, load shoulder 48 has been sufficiently radially expanded so that it has
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48 has been advanced part way up the taper 42 but it
still bears on the energizing ring 26. At this point
surface 54 has begun to protrude beyond shoul der 44,
whi ch had been previously protecting it from
mechani cal inpacts during earlier operations. At this

(Wi FeREedt 26 nﬁig%ﬁ@aramowﬁaama eslsby by brface 52
m°"e§?ir‘?2’h‘12 aﬁd not b%h?ignggﬂ [0023] Figure 4 shows a

ed\hptab Esubabds dntRéNoad Ehdifder dB My Aioved
mo“*r?g n%lrlllt%ﬁ%f theélgﬁmar?glgﬁ%g Wi th plnns 14 exteneéed-

is@ink Yoidys al
' dosas% der%&h%ver&tﬁogg S ou%@ﬁ%nﬁgﬁ%gﬁn Yo one

L e S

A R

circuff i) S b puee B erchited AR RIS (|
rouz4) i hoefated SR B orig i o sk %ﬂ%&‘“ﬁﬁf““

engago b HREA . E(BF B C“%%ﬁggm?@hseﬁﬁ%%@hm PP conet

. as wll later be described wth pect to Fltg,ures arf
in grogyei347occunas betwaey thesustaces 25 64 a% ﬂﬂe&F &groove surlaces

position. Note that surface 60 on rin 48 is still
36, 3%andAQe Thisplose fispreyents tendingnndJorsionakd a%magoagiﬂwsltaad shoulder
shoul der 44. Preferably conti nuous contact in_groove
ring 48 despite theradially entweasd deflrstion resulting from uss.of asinglesmaye 34 for
the respective groove surfaces 10 36, 38 and 40. This
suppottl of tiee Hanper e Mot thattbe tiad of thechatgar S0ansuppared fram: adjsent
of the | oad shoulder ring 48 despite the radially
surfaced!S0\@id60s the dbadxhonldarling 48y from use of a single
groove 34 for support of the hanger 20. Note that the

[0025] Pipfired ilhuSRatBaRGe Erod0c 34 caipPOIoe shdul dunving48ms ming 48 is
surfaces 50 and 60 on the | oad shoul der ring 48.

expanh&ﬂﬁ BpQURSTRe tihj 48 barPiwas abowy iGrRaVentdl aaghgase | oad
shoul er ring 48 as ring 48 is 15 expanded al ong

confighflioh of’a:tetg?e@verﬂ%kfsgana JovieWit bhcleldNakd ité &riginkl plany dndlresists

axl s but
the torsional forces in part induced by bending during expansion to facilitate the assumption

of the final position shown in Figure 5. Prior designs could fail if they allow the bending and/

or twisting of the load ring to become great enough which could prevent the preferred

situation of uniform circumferential flush contact and thus create areas of high localized
stress that can lead to deformation of ring 48 and to failure to support the hanger 20.

[0026] Figure 7 illustrates a C-ring shape to load shoulder ring 48 as viewed from above

“when its diameter is increasing and gap 62 is opening up. For ease of descﬁption gap 62 is
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configuration of the groove 34 holds and noves it back
toward its original plane and resists the torsiona
forces in part induced by bendi ng during-expansion to
facilitate the assunption of the final position shown
in Figure 5. Prior designs could fail if they allow
referrbd ® 2Riliggcatdiliit 1807, Ittoah bt iseem thit ak kiee gapadd inéreapes,dhe most
beconme great enough which could prevent the preferred
bendiR® oSdutd Rithe0P Wsitioni Tk Bcafisrcalss @iperiences sdrheb¥istinginaarsion as
and thus create areas of high localized stress that

the rift#48 }eﬁ?&d& B SRk Hapbsed oftfit fidn én Aftraiselin its didéter. Tht dact that
° support the hanger 20. 100261 Figure 7 illustrates a _

inside%:ﬂa{ Wﬁ@&e& %ﬂﬂ@%ﬁ*ﬂﬁ% b iBlicall vRGv GEFigsreVTi diiing the Rdial
above en i1ts dianeter is increasing and gap 62 is
'u&gﬂ Aok tiist SBpKiadlyS Thi SloSe fit i
&pan?féﬁ’?}lre %othg%%gﬁgopé%at ed Izfl‘t%tl%?)“()err)S;.5 It c(:’an blggmove
s il B nfRab SRR oh A6 1356 e IR UREptn BB res
Xperien S .
these RGeS 26 B O L kA ofhs LS oSty O ¥ing 4918 aflovod
its .diapeter.. The fact that inside surface 64 becones
the coplusipn ot the Sadigh XPISIONL 004 vi ew of Figure 7 during the
radi al 5 expansiqn,, ill.ustrat t he teende t Qg f
o027} A ied e tngiongn o Fae E et o FPEFT A g plRdq e o
_particularly the intendeq full ttgm.cont act, .at . .
causinlg e e SGpoFin8 BT dp BPYS Fh0n 1 8 PP OF Ut drmying while
_tendencies so as,to assure the intended | oad r%ﬁis ntg .
leaving g;gap 66 pn dhe right gideof the drawing, Ehe gap 66, Wenld SRl caifs e ring
the radi al expansion. 100271 A related phenomenon is .
48 to wins imbend aritwist outf pogitien buidhe elegeufit ofgrepre 3dncogiynetipn with
the left 10 causing the |oad support ring 48 to.
laterallfotct exeried agrtbobangen2®fromithe tatactiog gurfases ph dhedeBgidef the
while leaving a gap 66 on the right side of the
drawirtlf apainr@ntaiinthe gimg 486n e desiratplamd dnd resistdts tetdeney togfwists
to want to bend or tw st out of position but the close

respornfsive tforgomub steesSeés induoed founkdnding during the foreedahdifbexpansion as

exerted on the hanger 20 fromthe contacting surfaces
the haier 20 degf t side of the ‘

[0028] Figure 9 shows an inclined shoulder 44, which is optional. This detailed view also

shows the close fit inside groove 34 to ensure a good positioning of ring 48 for adequate
support of the hanger 20.

[0029] Figures 10 and 10a show a segmented ring 48 made of segments that are connected
for relative movement with respect to each other by bolts 70 which limit the maximum
diameter shown in Figure 10a. Between the segments are springs 72 to push the segments 68

apart to assume the position of Figure 10a if the segments 68 are no longer retained to the run
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draw ng again contain the ring 48 in the desired plane
and resist its tendency to twi st 15 responsive to
torsional stresses induced from bendi ng during the
forced radi al expansion as the hanger 20 is set.
[0028]: Figure 9 shows an inclined shoul der 44, which
in dianteter Wet®dRhider 84 SandRbtoit thén VIR Fighe A0 pekitios crfis retaied by a
fit inside groove 34 to ensure a good positioning of
band (ddt S8bvid, WRich EEB R Ved LDIBO kidis intrléssel dndiey the Bang6rf
[00291 "Figures 10 and 10a show a segmented ring 48
ﬁ de of segnents that are connected for relative
novenment with respect to each other by bolts 70 which
yoy Py 'ﬁH@—mG& 48 ShoRWin FipufesQa8d 19 ere the
[0030] e vv{eeg"trll&?ﬁe seghent s g{rlg spsri ngs 72 to push the
g \FBurhfifenBiaPbanli 98, Whichica b&in the
scgmerg 8 it (0o BTt nhdn BT 3

egnen re no longer retained to the
shape f-Fpl i SGTETE i BigBuRt AL e HnERRORE BRECA: el
oS L O3 R S s e
v R TS G Y oS e
13 and {h e é;ecsggfegf;%al aled g 86 ey i i 20 ol By Rayptents
wt g S A o R o B BB e o

themin groove 34. Yet a slight variation of the

the versiersshgwngn Figuges Bsandd4and 10a is the design illustrated

in Figures 13 and 14. Here the springs 72 are nounted,

 [0031] b the nemented deaigns, the oniter syofaees547on eash of ghe sgpments ipmpde with a

10 and purposes, the operation of the |oad shoul der =
radius o icouforifl clisellitg thealepth®f grabve 3dalefinedhynsurface 38 Thipgesultsina

version shown in Figures 13 and 14. . .
wavy appearance of the outer surface of the segmented ring 48 when it is in the run in
position. However, after expansion, while the segments may have moved apart their outer
surfaces more closely approximate the radius at the depth of the groove 34. This is done to
promote better support by the segmented ring 48 of the tubular 20. As previously stated the
close proximity of these surfacw on expansion of the segmented ring 48 also helps control
bending and twisting as the radius of the segmented ring 48 is increased.
[0032] Those skilled in the art will appreciate the various aspects of the present invention.
The design allows run in with the ring 48 protected by shoulder 44. The hanger or other
device 20 can be lowered past groove 34 without a landing engagement to facilitate other

operations before the hanger 20 is ready to be tensioned and supported. The bore 12 needs no



[00311 In the segnented designs, the outer surface 54
on each of the segnents is made with a radius to
conformclosely to the depth of groove 34 defined by
surface 38. This results in a wavy appearance of the
outer surface of the segnented ring 48 when it is in

reducﬁmfs% tb Bacilatd Aitipbit OF the AABNEI0, AR alresuliesptiel wellhead 10 can

e the segnents may have noved apart their outer

be usege%piE‘.lﬁf el Bl sizh @ low ARREPsIRivings hethieadgirator AThe 1bad ring 48

e groove 34. This is done to pronote

can %L L%et% HPRAR burd¥ors 6l g&ﬁ‘éfﬁxfgdoﬁ 4 Rméfte@fing Helditogetierin a

reviotsly stated the Tclose proxinmty of these
. . Surface | i 14
varict §f yERE B Bt BL AR Bt R S eRRARE el chen HEF AR 10-
the segnented.ring 48 S | 3 Eipsige di
that th BRI PR iy - brt BREEEE in Ao dlOAe mTBAG. diameter
of th resent jnventipon. .. Th ' : j
of the grqaye Sﬂ g“t? ?"ﬁ&h&e %’ﬁgg{e’g%t‘gg cgyg%cﬁ\gﬁ%ng@? aﬁfh : | Il1£e E ange rdue fo
or other devicge 20 d :
movergFtio) ?te sagfrlim?@ﬂ@g ?ﬁg’gﬁ% %3#%@%@%@?;?3%“ able to
oper at.i ons, pefqre e hanger iS rea . .
retain herelotigBptict o8 i TGPERES W EREPLIS £acth g At Pl expansion
reduction in size to facilitate support o?therﬁéa r
and thoweight ofthe sisiE comnested 9 the hABETT A0S betify supRortrda i the
with a given bore size to allow farther cost,savin
preferted ctbodioysat, #the ring A8 WeprprrfacHy camsered i SoaRR 4 ipth Vaig be a

of configurations such as a Gring or a segnented ring
clearaine] of abaug ed05dnclien alh aropnd, Tptreality theayng 48 may yand yp ¢ff center such
noted that for the segnented designs shown in Fiqgures
that thé @apl BetvetrharfatdseSdamtl 88 coubimarebetween slwut H9dend soq%énch»
preferably close in dinension to the inside dianeter

Although thi§ €legfaaes/Rapiary atsmaliuneiunt dee todiphttolerandes pn svfaess 54 and
when the dianeter is increased due to novenent of the

38, cerfftRlizRUnS oMl dndRabscqBent Byjuighienpistths desiredieesuit.dovhe Brésent
' W ll be better able to retain the relative position

inventidh thd\RoRRREE fihg duligdhdsah® Sspimdnts moadtedtothe hafger20 and

radi al "expansion and the weight of the string

interacﬁﬁg ?ﬁ%@& StBerth SupRRARE hatkeri THis Qo Be toifasted pidH privt designs

that had individual segments mounted to the wellhead that could be driven in to contact a

hanger for support. The ring 48 regardless of its configuration in the present invention is
guided by its mating groove 34 to resist bending or twisting under torsional stress that results
" from driving ring 48 along taper 42. As noted above, such movement can cause a tendency to
bend and/or twist which could result in permanent distortion and inadequate support. In the
present invention, the mating groove 34 is designed to counteract such forces by relying on

close clearances on a multiplicity of surfaces that gets ring 48 into its original shape and
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10 preferred enbodinent, if the ring 48 were perfectly
centered in groove 34 themwould be a clearance of
about .005 inches all around. in reality the ring 48
may wi nd up off center such that the gap between
surfaces 54 and 38 could vary between about. 002

orienﬁﬁdxi. P@% LB Ber is Dbinp Mt9bhasbdiSpesifiealy2 boadlByenvizioned at surface 38

sna nount due to tight tolerances on surfaces 54

of grdtvd 34 3%er SaBL }%gh ggfgbﬁ of fif sirhRe hica9s BieGxpatRfRqs Bivught to the

equi pnent 1S t ired result. In the present 15
VeI B UBRESShei i e b en HaREER RLE:
al Jrirlog}é%{%tﬁ P%Ei%bglg,s ﬁangersﬁfggﬁ% [ n1E%¥sa¢§tﬁi§sr]1%i Wlpt h each e
ot.her : iBe 4 {168 surfac
42,peip gbital. BREbherl B8 IRRRELopolfic by BRB NGBS surface
mounted. to.the head. t.hat ] { a4t iti
38 will pitdf keebing Hnaf¥ tolf Sl it Br Bing igfaod dbdRip posidon
) of its, configuration it [ nt g ' .l
it progeis aging $h4 seltairo . JFipi 18 rBErRAER of PR b Breferably
tw sti_ng, under rsio stress that result I T
constgyfied kg e igenesh g gantys Bie] preriedbly s Norohiy G ttanium
_nmovenent can cause a tepdency to bend andlor tw st ..
provide the Feb strmagt BaLI 153 Frogiion AR eRsoes BTy o Wells where
i nadequate support In the present ipnvention, the . .
hydrogen sulfidejr auticipated. Anohes feghmeyis;the lagd ﬁ&e’lﬂgaf the atirg gxialload in
by relying on close clearances on a nultiplicity of
the setpositiondetween thowtergizing trpapd? andthe ediagmt ghoplder ﬁa%‘g’“é‘?ﬁﬂ “
orientation as its dianmeter is being increased. . .
can exteelradialipbt be dispmsediatian anglenas showmdn Figure§ tq allaw debrisdp well
groove 34 over a substantial portion of its surface

fluidsds am off t he expansion is brought to the final
di ameter. Specifically, it is envisioned that the ring
[0033] Bhe'idrégoind disclenrd@rigiscriptivhad ¢he idPempivnsidillpstateanty
and when this situation occurs the preferably tightly
explarfafdty Hitkdof thnd WafidgFehangds iitid sizes shiapt andimieeseialspas welhgs ithe
fromtw sting, bending or being deformed and help
detaild@Ghd {1akirated cdﬂ‘sﬂ’@&foh%/mﬂy b Rfkdk RGthsef depading HRRe e inVintign and
48 regardl ess of con

onfiguration is preferably

the cldifi &lf)“‘if’@ﬁtéﬁﬁe@tﬂ%e fiid ange ¢ thomveRsod. us metal
preferably titanium Not only does titanium provide
the high strength but it al so provides corrosion
resi stance particularly in wells where
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hydrogen sulfide is anticipated. Another feature is
the load sharing of the entire axial load in 10 the
set position between the energizing taper 42 and the
adj acent shoul der 44. Shoul der 44 can extend radially
or be disposed.at an angle, as shown in Figure 9 to
Wechdinow debris in well fluids to run off. 100331 The
foregoi ng di scl osure and description of the invention

1. A fippoit Isysterh farta tubulamicl a wellhead @bmpyisingrer eof ~ and vari ous

changes in the size, shape and materials, as well as

i na fubslarlbodgiating 2 sappdrhgrodvd susioundiag aborestherethrough; anvhy

be made w thout departing fromthe invention and the

Cl iublabigiving Fosd indindetegpbediféicteit Mrmnriapgsitiod thahallows said
invention. 10 We claim 1. A support systemfor a

load fneRBLAD phdd sﬁ&ﬁ?ﬁ&i‘?@@ov&ﬂiﬂ%ﬂt%hﬁ@emch%&eﬁﬁthb ody

havi ng a support groove surrounding a bore

z,mg%.g{)pg{?{gg%ygtyfcgﬁgl,wg%@r having a | oad menber

thereon Tnarim in position that allows

S &Lfl bore is A8CrcAHEASH flﬁgrﬁﬁ?ﬂég@oﬁ BBRGE s eRGRe.

wi t hout engagenent The "support system of

’ ] .0 1SAi ore is not reduced in dianeter
3'm§%ihﬁe%¥s§éﬁl%&-aﬂgﬂ1 hétetl 3. The support

I'on adj atent sai d groove.
c Sh el e e 38 e s bH elElivoly eptandable
o s FRER o cugheg SROHHEPSBhRRr | sos an onergi 2i ng (aper Lo
Sl oo FE B R p SePane i IRod meiib8FiSRard sid

support groove.

4. The support system of claim 3, wherein:
said support groove moves said load member away from said extending member
before said load member supports load of the tubular.

5. The support system of claim 1, wherein:
said support groove retains said load member against significant bending out of a

plane perpendicular to a longitudinal axis of said bore as said load member is moved away
from said run in position.
6. The support system of claim 1, wherein:

said support groove retains said load member against significant torsional bending

about a circumferential axis of said load member as said load member is moved away from |

- said run in position.

11
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sai d support groove noves said |oad nenber away from
sai d extendi ng nenber 15 before said | oad nenber
supports load of the tubular. 5. The support system of
claim1, wherein: said support groove retains said

| oad nenber agai nst significant bending out of a

7. ThR ls@ppRrtaSEteR T cld#inal, whereth: | ongi t udi nal axis of said
bore as said | oad nenber is noved away from said run

| NaidQEbpdr? Proov@défined B BofitiR BRMice hitbing @ 18gest |dninfetdr;
wherei n: said support groove retains said | oad nenber

aggidNaid meBed donftised AY cutéiabt safrask, Rehereapon!when said load
circunferential axis of said | oad menber as said | oad

DRV EavRVESsn 341 Yud ﬁﬂ;&nﬁﬁ k$la (048 befrimOFdsition within said

em:
m ﬁﬁe support system of claim 1, wherein: said support

groov%? t dg%?% ofsa?défoﬁ@@o eiibed @%3%{1@&1 o SuffiefeA®y Elose proximity

conpri ses an outer nost

wit éar«fb&ror A B R0 g, 4t o
p]anepOSI hy arV\el”ofEll:l‘%légl 'S a%\‘/ance | rﬁ%k%@%t%%g%y Cmgg‘%nﬁalaxis

‘ . 0|m wth said bottomsurface so as to inhibit a
of siflihiit

5f said | oad menber to bend out 'of a plane
erpendi cul ar, to g |ongi tudinal axis of said bore or
8. Th?%}lpmfsrs %BEPfaHngngﬁ%Per ential axis of said |oad

nber. 8. The support system of cI a| wher e
© B DB SHATSH PSB! QURSERe APRGERD SR LAY t Bos et on

approach wthin about .005 inch on aver age when said
averageswken githlopd membgr isan épidlmébmramgﬂpasr tion. 9. The
support system of claim 3, wherein:
9. The support system of claim 3, wherein: |
the tubular comprises a load surface adjacent said energizing taper and said load
surface is disposed at an included angle away from said energizing taper at least as far as a
plane perpendicular to a longitudinal axis of the tubular.
10. The support system of claim 1, wherein:
said load member comprised a segmented ring where the segments are movable with
respect to each other to allow said ring to assume different dxameters
11. The support system of claim 10, wherein:
said support groove comprises a bottom surface having a first radius

said segments have an outer surface formed to a second radius that closely

approximates said first radius

12. The support system of claim 11, wherein:

12
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the tubul ar conprises a | oad surface adjacent said
energi zing taper and said |load surface is disposed at
an included angle away from said energi zing taper at
| east as far as a 15 plane perpendicular to a
| ongi tudi nal axis of the tubular. 10. The support
system of claim 14 L Lasil raEAL lindddpaging.ed
asg‘bde n et%a% ng V\ﬁ%ﬁﬁﬁe seg%\g#}%?j%\re novabl e vvi?h
espect, tq_eagh. o r -al low said ring to assune
13. ?F‘&ﬁ‘é‘ﬁﬁ&’i“&ﬁ@l@?iﬂ‘i&“ﬁhe support system of claim
10, . wherein: 20.said support | QL4 om
s cridregmen iy regmetifiad e e B itin Bo

us Ssal segnents have an

outer surfacge fo%ged to ?‘Qﬁc’,ﬁond r.sadi,us that closely
14. ASUBPRFk FYRIAIR Lor pipign ip & we LOBISEe support system

f claim11l, wherein: 12 id t bj .
eGP BRERP B E A qUBpph BT OGS ol orel S ieh: FUFY
support systemof claim 12, wherein, said segBen_ts are
! 8 bule BV oAb RemBeE PRSP 11 § FRIB PASIHA |

position. 14. A support systemfor a tubular. in a
weshidrhody ,ﬁ%lmmmamwgatlsasa@%%%ﬂl%wtbﬁ%ﬁﬁllmvﬁy extandable
support groove surrounding a bore therethrough; and a
into saidihorato dngagersgidlopdbmambeniber supported thereon in a
run in position; said body further conprises at |least .
osaiddnyudartiomprivesrnenergiging taperdp wxpand-saukiond membertowzrd;said
bore to engage said | oad nenber; said tubul ar
suppoRgpove3 €S an energi zi ng taper to expand said | oad
menber toward said 10 support groove; .
said support groove moves said load member away from said extending member
before said load member supports load of the tubular.
15. A support system for a tubular in a wellhead, comprising:
a tubular body having a support groove surrounding a bore therethrough; and
a tubular having a load member supported thereon in aruninpositioh;
said support groove retains said load member against significant bending out of a
plane perpendicular to a longitudinal axis of said bore as said load member is moved away
from said run in position.
16. A support system for a tubular in a wellhead, comprising:
a tubular body having a support groove surrounding a bore therethrough; and

a tubular having a load member supported thereon in a run in position;

13
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sai d support groove noves said | oad nenber away from
sai d extendi ng menber before said | oad nmenber
supports |l oad of the tubular. 15. A support system for
a tubular in a wellhead, conprising: a tubular body
havi ng a support groove surrounding a bore

th8s gﬁ;ﬁig&%ve%ns Sa1d ToddYhithtdr aBRYY @%ﬂﬁisclal 6P Bénding

suppor ereon rn arun 1n poSitiorm, support

rogve.retain LS hoAs r ﬁgﬁjﬂé L0 ved Nvay fro
about g¢ oﬁa&gsga&m%llgne Blgi?%g% Icular %%E%;QQHOIVQ&‘ ay from

id Iong}i&t di nal axis of said bore as said | oad nenber is

said IHi 5% fromsaid run in position. 16. A support

system f or t ar in | | head, conmprising: 20 a
17. A RRROR YD 5F 801G e RellhseeoBEsnE” o Ut ounding a

bor her et hr ough, and a tubul ar,, havi ng.a |oad nenher

o PPl B FRYTREEH SupRO BFegH e T IBIngG Aot daregtyopert ahd

support _groove retains said | gad nenber agai nst . ‘

s# @ﬁﬂﬁgFbﬁgmﬁﬂﬂFwﬁgﬁﬂﬁﬁﬁgmgﬁﬁdFaém%FﬁﬁﬁﬁF@rentia

axis of said |oad nenber as said | oad nenbgr is noved
asaid/ supperherapyF defings aibetipmurfaes having a largest HYReteSy st em
for a tubular in a wellhead, conprising: 5 a tubul ar
besit}/ lond miempercosmnsiset an gtermRast SfacovAreHpon Whspgaid load
therethrough; and a tubular having a |oad nmenber

membenip pwved awahEomsaidiran in pasitionrto pdedd begring peditions withisysaid
groove defines a bottom surface having a | argest o

grooveg sadetier siwface of sxidiload member sradvanved intn suffiiciently close proximity
surface, whereupon when said | oad nenber is noved

with sddByttdih etfaisa as toninhibit pasndencyof saidilohd atnibento tegpd out of 2
position within said 10 groove, said outer surface of

plane %%%Fir%ﬁ?s to®Bagiudisal adiy df s4id bbiio? t6 Wik aboen tiycuthfesamtial axis
of said load member.
18. A support system for a tubular in a wellhead, comprising:

a tubular body having a support groove surrounding a bore therethrough; and

a tubular having a load member supported thereon inamunin position;

éaid body further comprises at ieast one extending member selectively extandable

into said bore to engage said load member;

said tubular comprises an energizing taper to expand said load member toward said

support groove;
the tubular comprises a load surface adjacent said energizing taper and said load
surface is disposed at an included angle away from said energizing taper at least as far as a

plane perpendicular to a longitudinal axis of the tubular.

14



with said bottomsurface so as to inhibit a tendency
of said |oad nenber to bend out of a plane

per pendi cular to a longitudinal axis of said bore or
to tw st about a circunferential axis of said |oad

menber. 18. A support systemfor a tubular in a

19. Thesdpp6r Systéin BPElaik D0vhekSina t ubul ar body having a

20.

support groove surrounding a bore therethrough, and a
t \¢hid|sagponPgtbene i8 fortid o ERdert SHIRPIbLPRoited RPRid Pody.
run in position; said body further conprises at |east

I 6f SRS, wiRkk@el | vel y extandable into said
bore to ‘engage said’| oad nenber, said tubul ar

C QAR ShppRft FAbovRNE fdtinglt BF ah 3REH r&ﬁo%!}gxﬂgliuﬁaifé) y.

menber toward said 20 support groo e tubul ar
conprises a |l oad surface adjacent said energizing
taper and said |load surface is disposed at an

i ncluded angl e away from sai d energi zing taper at

| east as far as a plane perpendicular to a

| ongi tudi nal axis of the tubular. 14 19. The support
system of claim1l, wherein: said support groove is
formed on an insert renovably nounted to said body.
20. The support system of claim 14, wherein: said
support groove is fornmed on an insert renovably
nmounted to said body. 15
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