2211542 TENSI ON LOCK MULTI BON. VELLHEAD The present invention relates to a
device for ensuring sinply and accurately the tensioning of |4 RALi cal
body, s"‘"'ﬁcﬁh__as & rod or a casing, which can elongate el asticafzaﬁnaréiizs
made to tndergo a 5 tensile force. Al t hough the use described
below relates essentially to the tensioning of a casing for an oil well,
the invention can be used for tensioning and maintaining this tension in
any body capabl e of undergoing el astic el ongation. The suspension of the
casings on the wellhead in an oil-well 10_installation is usually obtained
by Treans of a wedge nmechani sm whi ch, beari on an inner conical surface of
the wel |l head, highly conpresses the outside of the casing in order to

obt-ai n the suspension of the '%ﬁﬁfm RS EGRS a-~order to install
this wedge nechanism it is ne:ma-%—r-mwrm W- out preventer 15

bl ock and use a well head“wi th stacked receptacl es, each of them being

associ ated W t hpgaghe8a% NPvertlon Usdl sRedblo S GbPidE K8y | dnsRPHiP lsifndl ¢ What he
casi ng above the vvedge mechani sm er the _casing has been cut™ and

m At 1€ C;
chanfered, a se8fFRGCeleBftensidling Ry aperMBaRiqat Py SYGh BH® e &5t &cl e
of the wel | headcadighgl WhieBSdamOeLdhgate @1ASEidadly WAl & ibenadientd ahdsRCa

present between_the,casing and t§$ wel ] hegd. The dgvel n f underwater
wel | heads. has%gF?/'éﬁ‘}l?i s%or?S‘i nt e gl"ouﬁbl Iﬁ?ad?%os‘%éggﬁ%gea%ﬁ?’peﬁgfa&ﬁs
collar for the essmmgally kn the Sepadminghef cascagingsfommreciiddwbil,scrtdai ng

to a collar whi ' ngial LAl '1@!95:' I ,
avoi ding the neg{gvét?l?%@e&g %ﬁ-g%an%%ﬁ;fﬁg%&ghg %ﬁ%ﬁiat | %gﬁ%lh%ﬁgnﬁu a?m
conpr essi on str &R YW prdyerapabde| of updergning ¢legtichplongali@n-nechani sm An
annul ar sealing el enent can then be installed renptely between the

suspensi on coll ar. Thi s arrangenent nakes it possihble to,avoid Sg
di sconnecting tHee b?‘%ﬁﬁgﬁﬂm‘pr%fveﬁ’teer?aslﬁ?ﬁi Phethe widhead, iReAefitiT®lLne

protection ofiot bfstepeaRicn0ls RbusliSPebthdied eMERbheJofnd weddd Mgchditism
casing. Becauvsvﬁicthbe lgeaa%iiggg_ogog'? 1'1]13;[91' rg:%l:x\'lecasil.oS\lzorefac:e of the wellhead, highly
campresses the outside of. the casing in order to cbtain the

suspension of the latter. In most cases, in order to install this

wedge mechanism, it is necessary to remove the blow-out preventer

15 block and use a wellhead with stacked receptacles, each of them

being associated with each casing, in such a way as to make it

easier to cut the casing above the wedge mechanism. After the

casing has been cut and chamfered, a sealing element is slipped

between the bore in the receptacle of the wellhead and the casing

20 in order to isolate the annular space present between the casing

— and the wellhead. |

The development of underwater wellheads has given rise to integral
wellheads possessing a suspension collar for the casing. In this
case, the casing is connected by screwing to a collar which has a
25 substantially radial bearing shoulder, thus awvoiding the need to
' use a wedge mechanism and eliminating ‘the annular compression
stresses generated in the casing by this wedge mechanism. An
annular sealing element can then be installed remotely between the
suspension | collar. This arrangement makes it possible to avoid
30 disconnecting the blow-out preventer, and the latter can then
ensure the protection of the operations of suspension, cementing
and sealing the casing. Because the casing does not have to be



-2- cut, receptacles for each casi ng di nension can be connected in one
piece to forman integral wellhead. This arrangenent with:a suspension
collar and an integral well head is_not suitable when tension nust be - _

. introduced into the 5 casing af t r 2cenent ati on. It is then necess#h to
return to the nechanismwth | ocking wedges. According to the invention
there is ovi i f Aiabstd M mbiS ROSE | %Egﬂ% lndpical body
in relat icgl%'to a Sta %_ng% ésgucgportﬂa#s set o&? ?ﬁﬁ aim1. iH"he The

present ipiges tiooforms ap hind-egralewWabhead- avoi d the need to resort to the wedge
mechani sm by providing a suspensi on devi ce capabl e of adjustnent of 5

| ocking of the tepnsion introduced, into the cylindrjcal bqody. This device
greatly reduces tHESciaEaRIemeRt Withs & (ﬁ‘\‘sg?’%%e?}]ﬁrt REdcgn; iptegEal body

anld avoi dﬁ_mﬁadneteddoe :suitaldle fhmkﬁetens‘if bn mst'm%e_ Mt‘bh:bd:hdeah' bidid eibaugtﬁélgul ar ¥
rel ati onships re nts of the forges | e_int ernedjat e

el errentgicgsgrfﬂ)j dc%&t%g ‘a ra%f at® C%Pﬁgo%%ﬁ?ssag}'r t BP9t §Rr en the
cyl i ndri eethdydgm withatockingdeedigesd |y in the direction of its el ongation,

and directed towards the axis when the cylindrical body is subjected to the
instal | ed axial 20 tension prestressing force. In a preferred. enbodi ment

the angle of eachAqogEding tohdheniavenyionyiheye dseguaided asdeigecbor while
the angl %agﬁsémg fineSt posite@il 68 Deaylindricdll Agkty Sirfdvélatiion 7@odegr ees
and the angle of the second concj al a.rlﬂg surface is equal to 30 degrees.

In the prdfEIMENY U 351 5§ PUt |7y the internediate el enent is an

elastic split ring of which the mean di ameter of the
10 The present invention is thus intended to avoid the need to _
resort to the wedge mechanism, by providing a suspension device capable U
of adjustment of locking of the tension introduced into the cylindrical
body. This device greatly reduces the circular compression stresses in
the cylindrical body and avoids the need to cut the latter.

15 With the above angular relationships, the resultants of the
" forces to which the intermediate element is subjected may have a radial
component  directed outward when the cylindrical body is actuated
axially in the direction of its elongation, and directed towards the
axis when the cylindrical body is subjected to the installed axial
20 tension prestressing force.

In a preferred embodiment, the angle of each face of the
inner grooving is equal to 45 degrees, while the angle of the first



]

5 inner grooving corresponds’'to the mean di aneter of the outer groovi ng of

the cylindrical body. In this case, the depth of the above nentioned
grooveﬁ%_’s‘ of the order of the possible elastic increase in the radius of
the spl T ring. In an alternate enbodi nent, the internedi ate el ement

conprises a plurality of dogs 10 and corresponding el astic restoring
menbers. An inportant use of the device according to the invention involves
the use of a suspension head for the tensioning of an oil-well casing,
possessi ng a stack of suspension collars. Thus, the well head fornms the
sai*d outer support, and the cylindrical bodé-is 15 formed by the stack of

t he suspension collars of the casing which are grooved-on the outside and

the | ast of which_k e . 4 ' i i t.he
upper 11 ange. by WEARE BRatiCky a0 ol B8 70 bl hd Fd il W Ehe
speci fic force. sHeendigogcial beasingdswipcsiisceqmalabmBladegreeept acl e nade on
the said 20 collar so as to be capable of contracting during its
introduction into the part of the bore of the wellhead | ocated above the
receptacl e made ¥h thee RiEtereadd. vexgiemt 8fe a3 yinventiomnultde Astepmedipee
made in the uppediemsda8sh®R168tlckpl &t &iNd EFlwRICcHRAE Snedh albmeRELof the
circular partition 25 perpendicular tg-the axis of tge casi ng. H_gge
partition, togetReEF 19| SRETEARLS of Ot FBS r BEFDt terah e OYter
cylindrical beargrnogving bfctheofyndrivatt bsdyequdln thid base,neabelrdegtiatoft tiee

bottom of the grgQoves wh h de i engi col | r .
concerned, and a?%vgha tr%eog%%rgg%&é%atﬁe O?o%n%fg# e 8?0 veesE?oss élreg eselﬁsfjf'ncose
carried by the sigcreass nigp wHen naddus adf ethe ssphiti tingosi t ilon af aktsrnate
concer ned. A SHSRERSLON +BFRAH ¥ bREnd BuRMMiks $

secord annul ar _recept acl e rrégggﬂlon a a%&é%ls_usp}!enm on gglfgri&ra?% ?ﬁgsgl\%/ge%t
that the casi A§ a8 eerreepending elgstic replPrdns WeABRCSagai n contr act

An important use of the device according to the invention involves

the use of a suspension head for the tensioning of an oil-well

casing, possessing a stack of suspension collars. Thus, the

wellhead forms the said outer suppori:, and the cylindrical body is

15 formed by the stack of the suspension collars of the casing which

are grooved on the outside and the last of which has an upper

flange. The split ring is retained under the upper flange by means

of a fastening breakable under the effect of a specific force. The

ring is located opposite an amnular receptacle made on the said

. 20 collar so as to be capable of contracting during its introduction

N into the part of the bore of the wellhead located above the
receptacle made in the wellhead..

Advantageously, the annular receptacle made in the upper suspension
collar is divided by means of an inner circular partition

25 perpendicular to the axis of the casing. The partition, together
with a lower edge of the receptacle, each have a cylindrical
bearing surface of a diameter equal to that measured at the bottom
of theé grooves, - ‘Where ‘those made in the suspension collar are
concerned, and to that measured at the top of the grooves, where

30 those: carried by the split ring when the latter is in its position
of rest are concerned.



radially and thus come away from he receptacle of the wellhead and 5 rise
together with the casing in the bore of the wellhead. Finally, the split
ring has a double pair of inverted conical supports. The recepiacle of the
ring in the wellhead |ikew se has a correspondi ng doubl e pair of suppw¥r

That part of the bore of the wellhead | ocated above this receptacle has
grooves for the 10 installation of a netal sealing joint above the split
ring. A device enbodying the invention is hereinafter described, by way of
exanple, with reference to the acconpany;pg drawi ngs. Figures 1A and 1B are
diagrans illustrating essential elements of the invention; 15

Figures -2 to 6 illustrate, in views in axial section, the di fferent

sequences foRa s@mbhwmgleaheaﬁtmdyhﬁg ameoimemgubro dlke pausesnsésOm geeshd or an.

oi | well head; g; S = Wi n aX| ectio ontheleft

a wel | head sﬁ'ﬁﬁ I g !t%:%%'l }rtl'é&durl ng ggﬁ%nrﬁlg?i &%? k’" Ter and

on the right thaw\mhﬁhe@ﬁingumamaasq@ t bhe @@émginencsaropa@e agaem anmi:ttat i on

and equi pped i r 1A
raid1 1 &%&%@Sw Fi%ﬁ ‘Eﬂengeé ngel ggl Ogéml;éaa%%s

and 1B show, I n an”axi al
| ongi t udi nal TASE §°9F‘§‘e&’cmtcé§1¢% ig %Bo%oéftf@ S"Fblheéﬁary support 2

coaxial 25 relative to the body 1 and ret al ned in this support by means of
an internedi ate piece_or el epe The c dr| cal hody 1 has her al
gr ooves 5, g a‘]@'ﬁ’ whFh ?Pe}& %%ll??ﬁ q ?I%?'?‘E é d &Eﬂ" | ower
flank 6b, @anppdrteref Ghe mceptéclermﬁmgelzamgpxmfthéemellh{abhl]&évasé e, 6b is
| ocated 30 a ggé]%] o Pe !égl Ye Tﬁ;% eI ve to

| ong- |tu§|€% axl s ﬁg uP Sa%?%efc qui pped W % an annu é’?’%e%ept acl e

8, delinitedthy ueué!@ﬁwal@pertedu o rithisl reperetacier hag ex®oxes acpnmmard o
facing 10 installation of a metal sealing joint above the split ring. '

A device embodying the invention is hereinafter described, by way
of example, with reference to the accompanying drawings.

Figures 1A and 1B are diagrams illustrating essential
elements of the invention; _

15 Figures 2 to 6 illustrate,' in views in axial section, the
different sequences for installing the device according to the
invention used for an oil wellhead: |

Figure 7 illustrates, in a view in axial section, on the
left a wellhead supporting a casing during the cementation of the )

20 latter and on the right a wellhead supporting the casing tensioned \/

after cementation and equipped with a sealing joint.

Referring to the drawings, Figures 1A and 1B show, in an axial
half-section, a cylindrical body 1 of longitudinal axis la
accommodated in a bore 2a of a stationary support 2 coaxial

25 relative to the body 1 and retained in this support by means of an
intermediate plece or element 3. _ _ . @

The cyiindrical body l_ has peripheral grooves 5, each of which has -
a conical upper flén']; 6a and a conical lower flank 6b, and
therefore are of triangular profile. Each flank 6a, 6b is located

30 at an angle 7a, -75,--: respectively, of 45 degrees relative to long-



coni cal |ower surface 10. The angl e 4a of the downward-facing 5 surface 9
I's 70 degrees, and the angle 4b of the upward-facing surface 10 is 30

degreeg, neasured relative to longitudinal axis la. The internediate
el ement™3 is delimted by an inner cylindrical surface having grooves
11, forming a grooving capable of 10 interacting with the grooves 5

of the body 1. Internediate elenment 3 has an outer surface 12 conprising
two conical bearing surfaces 13 and 14, the profile of which is identical
to the profile of the receptacle 8. The radig thickness of the

I nt~er redi ate el enment 3 and the depth of 15 #fi®e receptacle 8 are such that,
when the elenent 3 is shifted radially inside the receptacle 8, the
grooving 11 is mkudomajeexis langagenent with the grooves 5 of the piece 1.
Furt hernore, these dinmensions are such that, when the grooves 11 are in

engagenent with the grooves 5, the piece 3 cannot escagg fromthe
receptacl e. 8 20 a¥ppart v i peuipned: witds an eenphbate recertacte fr | ddimitqd by 2 ng

arranged in the JoafRiACELi8gWcbRichll agipal BliAFace! V‘ér'il‘ﬂ an hﬁﬁé’ﬁasﬁciﬁbi ts
outer radius correspondj ng to t he de th of the r The pean

di aneter of the YPdeReslover ofurfgee |§mﬁlﬁn9 ég §b%t@““@ﬂH%Ta95”50
the nean dhaﬁﬁsaiurﬁécéfm ﬁmvaag&sgf, t &gl PRy ahgle 44 0W3H1etdiﬁiéﬁcﬁ-€ffaenﬁlj‘3
appreci ated that_t i atiQng 1 n_dianeter oce nter to
e el et rci 1y e aRule B evlef TR T RS 0P | ASH et
alternative to daspllt ring, the bdoy 3 can conprise a 30 plurality of

radi al dogs (not shown) arranged in receptacles | i kewi se distributed in
the same plane of the support and subjected to the action of radial elastic

menbers for the Thestistemmgdbate: pdemryds 3t dst Helimigedi by oan oimnexscylindrical
corx€spondi ng t BB OMBGIENGPoRfes 11, forming a grooving capable of
10 interacting with the grooves 5 of the body 1. Intermediate element
3 has an outer surface 12 comprising two conical bearing surfaces
13 and 14, the profile of which is identical to the profile of the

receptacle 8.

The radial thickness of the intermediate element 3 and the depth of
15 the receptacle 8 are such that, when the element 3 is shifted
radially inside the receptacle 8, the grooving 11 is no longer in
engagement with the grooves 5 of the piece 1. . Furthermore, these
dimensions are such that, when the grooves 11 are in engagement
with the grooves 5, the piece 3 cannot escape fram the receptacle 8
o 20 axially. :

The intermediate piece 3 can comprise a split ring arranged in the _
receptacle 8 with a radial play allowing an increase in its outer
radius corresponding to the depth of the grooves 5, 1ll. The mean
diameter of the grooves 1l of the ring is, in the free state, equal
25 to the mean diameter of the grooves 5 of the body 1. It will
- therefore be appreciated that the variations in diameter of the
r1ng 3 occur counter to 1ts elasticity which tends to return to its

- position of. rest
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As an alternative to a split ring, the bdoy 3 can comprise a
30 plurality of radial- dogs (not shown) arranged in receptacles



~ the nmean dianeter of their grooving with that of the ‘grooving of 5 the
~cylindrical body 1. It will be seen, in this respect, that in the

al ternative embodi nent of the internediate piece 3 in the formof dogs

- the body 1 can be of polygonal cross-section, the grooved inner surfa&éiof
each of the dogs being substantially plane and correspondi ng to the sides
of the polygon of the cross-section of 10 the body 1. Returning to Figures
1A and 1B, it can be seen that, when a pull is exerted axially on the
central body 1 in the direction A, the gupport 2 being assuned to be
stationary, a set of forces is generat on the piece 3 designated by the
arrow F1. The direction 15 of this force I's between the direction A and the

per pendi cul o t he,.f yes 5 0f the centra _
somewhat in %r’i %/'%& &F Sﬁ?arf o EHPRE “iﬁg‘gﬁlctgfil on d
exi sting bettmeninet hetioanof arada.aaye]lasamd mnberaefbrattbeprw@ran&f tthe order
ofOlforlh%rs t l; Cf:égt 0 ggt 2 on
the piece 3 r ?gsﬁ%ﬁ é{'&(’ﬁ orcescsyrﬁ%ﬁl ze Q%‘f EOF{{H' | rect | on of
which is betth&e @G@?’fﬁrn t%wgsw%cf@?tQOf 8. smeoving &%i al

di rection, saggh §91miméa1nsaafr1 t o fthizs1108ePaRAl, Cil *hideeapsa ,0fndthen
friction betvveen t hese, surfacgs q}J;e force Fi Js directed upwards, V\/m | e

25 the forcethie LE BremRrdiabe HlﬁEev%llll‘j‘e@%f
sl opes of thef fdagg,s Ghe B0dy 9 cil, beabfl polegeidli eress-sedtiboni ottheoq::marred to

be equal to 0. ch o ti.n ur.fac coryr | ng a

di fference |Jhm¥eﬁe P%?ag sglglégg‘d q%n%% a'fkfe 3 %‘%%S& ;gna i E?Pg to the
faces on whi cirrefegnding wxdheesiides Ofieti®0polybon of - Bwlbzosbgee’e@ ofhe

di r.ectionlgftﬁggo%}prlces F1 and F2 forman angle of approximately 14 to 15

degrees between tHem  Moreover, since it is the force F1 which is the rmy
inclined relative to the axi al dlrectlon the resultant of these forces is

a radi al forg&uRding to Figures 1A and 1B, it can be seen that, when a pull is
exerted ax1a11y on the central body 1 in the direction A, the
support 2 being assumed to be stationary, a set of forces is
generated on the piece 3 designated by the arrow Fl. The direction

15 of this force is between the direction A and the perpendicular to
the face 6b of the grooves 5 of the central body 1, somewhat in the
vicinity of this perpendicular, because of the friction existing
between the central body 1 and intermediate piece 3 (of the order
of 0.1 for lubricated metal surfaces). |

20 The reaction of the support 2 on the piece 3 results in a set of
forces symbolized at F2, the direction of which is between the \/
perpendicular to the surfaces 9, 13, and the axial direction, and
somewhat nearer to this perpendicular because of the friction
between these surfaces. The force Fl is directed upwards, while

25 the force F2 is directed downwards Because of the values of the
slopes of the faces 6b and 9, 13, and a coefficient of friction
assumed to be equal to 0.1 on each of the contacting surfaces
(corresponding to a difference in the forces F1 and F2 in relation
to the perpendiculars to the faces on which they are exerted of the

30 order of 5 1/2 degrees), the direction of the forces Fl and F2 form
an angle of approximately 14 to 15 degrees between them Moreover,
since it 'is the force Fi which is the most inclined relatlve to the
axial direction, the resultarit of these forces is a radial force Rl



directed opposite to the'axis |a. The elenment 3 is therefore subjected
to a force which tends to open it, where a split ring is concerned, or to
cause £t to penetrate inside its receptacl e against the restoring nenber,
wher e 0¢ i s concer ned. The 5 elenent 3 can therefore nove aside in
order to allow the central body 1 to rise. Conversely, as shown in Figure
1B, if the elenent 1 is subjected to a force B directed downwar ds,
corresponding to the installed tension in this elenent or to its weight,
the piece 3 undergoes 10 forces represented by F3, F4. The force F3 is

di rect ed downwards and outwards and is inclifed at approxinmately 40 degrees
relative to the axis la (in view of the nunerical values of the angles of
the coefficients of friction nentioned above). The F4 force is a force .
di rect ed i nwar ds SARRFIEPWEPRRE AR tP sthehciigedaat aRi@urRliePenf 35is therefore
approxi mat el y 65 sgB{s®ed tChatdrée vifichh@ndXi & ben fi@) LitRrs ABpIl RATIASG is
regardi ng nunerical val yes. The outcone of this is that_the resultant. R2
of these forces FOPFREPPIontF EAdCHSPeded REFRHEEEHSNSXR 18 T95EPEITFe
tending to grip tehainsdyhé aestdriing pendeent ivigrehe eyt ¢s éormerneiicendrheqg.
20 It wll be t ot [ Lty of t aj d Lzontal, resultants. Rl
directed out mfsggﬂ%n;é}%fd?g%ct?%_ggfo&%aﬁ%e ta%gd%x#‘ns c%}gé{r’ e?gaﬁi\}gyya’%ovﬁ,gnusal
especially with begarddteoriskat R2 directed towards the axis (as shown in
Figure 1B), although added to this is the elastic reaction of the ring or
of the restoring nmenber_for the dog 25 3. _The circular conpression stress
generated as a r EQRYarsgly Rasj showReleFégwrer dBudédthergemantet i itapukiacted to

given in the aboser&xaspldéreaeat idowhraspr etafredgdordithgditte ttheOf irsh811ed
i nvention, but the latter can ass other val yes \MT]lch,vm | I depend, in

enco
partrcul ar, on t FEIGBf £7 cFEft 18 bf OF T tiBnvAS e sHI% PARTE the ESon
the material s 1n formdsacépresented] by &3,0rF4.he Thec bawdeCcBS ishaireted i diwnwards

required for the gougliffes anal fs WekhiRe S€°prokBla2iP R Geqriliftec Bive

nunber of

to the axis la (in view of the numerical values of the angles of
the coefficients of friction mentioned above). The F4 force is a .
force directed inwards and upwards and is inclined at an ‘angle of
15 approximately 65 degrees relative to the axis la, for the same
reasons regarding numerical values. The outcome of this is that
the resultant R2 of these forces is horizontal and directed towards
the axis la, therefore tending to grip the body 1 and thus
preventing the latter fram descending. B

20 It will be seen that the intensity of the said horizontal

resultants Rl directed outwards or R2 directed towards the axis is

relatively low, especially with regard to that R2 directed towards

the axis (as shown in Figure 1B), although added to this is the

elastic reaction of the ring or of the restoring member for the dog

25 3. The circular compression stress generated as a result of R2 is
therefore reduced. |

The mumerical values given in the-above example constitute a
preferred embodiment of the invention, but the latter can encampass
other values which will depend, 1in particular, on the coefficients
'30 of friction or of slip and therefore on the materials in contact,
as well as on the' mechanical characteristics required for the
coupling. It will be seen, for example, that the number of



successive axially adjacent grooves and the nunber of receptacles in the
support will be a function of the forces to be absorbed and of the
characteristics of shearing resistance of the materials used. -5 Figures_2
to. 7 illustrate a use of the device according to the invention, desc bed
diagrammatically in Figures 1A and 1B, for the suspension of a casing in an
oi | wel | head. The casing 21 is equipped in a knowmn way with a stack of
suspensi on col |l ars 22a, 22b, 22c, 22d screwed i nto one another and equi pped
on the outside 10 with grooves 5, as dﬁgﬁrlbed with reference to the
precedi ng Figures. ~The tool 23 for alling the casing is fixed to the:
upper suspension collar 22d for installing the casing in the bore 24a of

t he wel | hea . h n n has a
receptacl e %ggéfw Hld ﬁjt%%%nyg gﬁé rreans n a‘?lélétjl ar
partition 26n the ﬁ%@@owmdsbe abﬁmét%cm 9fr'ela,ee§pme5et95be aé;s@rkmgen@?

equi pped Wi tdr spBStRRtAdleYstREl ¥l %nééﬁ&ﬁ;ecfegiéémeés of / ghe t fikgMani ch i's

fastened a shearing screw 28 capabl e of béing broken beyond a specific
tensile for®®dThe screw 28 is screwed into a split ring 29, the inner
surface of which has 20 grooves 11. The ring 29 has a receptacle 30 for
the partit rin 9 has an outer rface of whic

i nverted c%%ng‘élfesb ar ng g’ﬂli‘fsatfgge 13398 ellf’§ }E’a %%‘bmelﬁlﬁc‘? 9nf§'8r§%| ng

wi t h coni calinbewiriiong dasct wsds ADayramtat igalllyd hn IBiguoés da amaBarfarethq:)t acle
made in the @@%hﬂﬁ L.gur, t 29 [ r3f ed,
contracted int f”grecept aa% glzzgg elstgg]blg%%?on co Aasgé% gs a result
of the cont &HiPRFdefinedtkngwnt Way vidths aoﬁtﬁ'ﬁé orsuspangion gablarasidy 21 is

shown bei ng Jbgyered, Iz"m gereib@ MRL! HRAEncther VEIRD Néh 28 GRABSALPPOSI
t he receptacl.e def| ne % t he conl cal surfaces_9a, 9Db; 30 10a, 1Qb of th
wel | head ¥ vwith S the| BSpLeFrEiteg With hF@fmtﬁel NefeCeAIRS ef f ect

of its own Eil@ﬁﬁészl tyThe tbbE 23 M@r2fhstalling the casing is fixed to the
upper suspension collar 224 for installing the casing in the bore
24a of the wellhead 24. The upper collar 22d for installing the
. suspension has a receptacle 25 divided into two parts 25a, 25b by
. 15 means of an annular partition 26. Tt also has, above this
_ receptacle 25, a flange 27 equipped with substantially radially
slotted orifices 27a, through which is fasf.ened a shearing screw 28
caipable of being broken beyond a specific tensile force. The screw
28 is screwed into a split ring 29, the inner surface of which has
20 grooves 11. The ring 29 has a receptacle 30 for the partition 26.
The ring 29 has an outer surface of which has two inverted conical
_ bearing surfaces 13a, lda and 13b, 14b for interacting with conical J
bearincj surfaces 9a, 10a and 9b 10b of an annular receptacle made
in the wellhead 24.

25 In Figure 2, the ring 29 is illustrated contracted into the
receptacle 25 of the suspension collar 22d as a. result of the
containing effect of the walls of the bore 24a. The casing 21 is
shown being lowered inside the wellhead 24. When the ring 29 comes
opposite the receptacle defined by the conical surfaces 9a, 9b;

30 10a, 10b of the wellhead 24, it seats itself partially in this
receptacle under the effect of its own elasticity. The ring 29
reaches its "free state" position and is maintained centered on the
axis 6f the assembly by means of an inner bearing surface 27b of



reaches its "free state" position and is nmaintained centered on the axis of
the assenbly by nmeans of an inner bearing surface 27b of the flange 27,
whi ch €nteract's-with an upper cylindrical part of the ring (as shown in
Figure‘3}.‘Figure 4 illustrates the phase in which a pull is exerted on the
upper collar 22d by neans of the tool 23 in the direction Ain 5 order to
shear the screws 28. Since the end of the partition 26 and the | ower end
of the receptacle 25 have a cylindrical beargng surface 31la, 31b, the

di aneter of which is equal to the dianeter at**the top of the grooves 11 of
the ring 29 in its position of rest, the positioning of the bearing

surfaces 3la an ' rant aof: th =\ dleay | 2
fromcontracti ngt%?elbggéaizﬁ'asmé'_cbegﬁe?a%#sogﬁgﬁc%ﬁf 3 f_eyl\%h c%a% e co%’f'c.al
bearing surfacesti®arang (@5 shewndireXégurepd)it. |f the upward pull exerted on
the casing is continued, forces of the type described with reference to

Figure 1A are generated, thus 15 allowing the casing to rise along the ring
29, the screw 28F+%1€Fn§ busteates, the B dra ekt & ithei"l%ieP‘@rT*%?(%‘ the

This sequepcehi Supgelr uebnaatredzahnbfirwahesOB ﬁlﬁad ol Feguire ¢hesl@vedtgohha in
position of t 1 9 when f.he tops t he_,.grooves 5 re opppsite_one
anot her. Fi ggrgr‘%gsﬁ‘avégfﬁe ossFF%@n%§f t %Fn%@n%%]‘%tsﬁepafg%% g? S
inits position aid ithstlowehaend oft dhe apcepitasipelithasei agelisdgicadviesaring
t he suspension- cgllar ) Thg d %&etE# L qeqﬁlla' q -cdﬂggerp t
the grooves 5 on susp%n%%énsl(]:oérﬁgag C. ﬁ%%%%étgi_o Jgt%%ﬁéiaénlue untg?I
the entire axial theeige ohbthe Eroovey 1lgohddepsing PPadediteppesitient Ak Igsboves
5 of the stack ofne?2BoSiSRANS OF @R b@éﬁaﬁ'&ﬁﬁé‘eé el 4 -panshdant Frdht FbOWHEe 7,

i ich _cenentation begins. The

the casing is_shown in jts position in, .
ca&-ﬁg i s suspardReVES q'ﬂea‘?‘r%"%‘ftst kEe  Fig 29 §F FORRagtiRy | NCEy49Ft 3Fhd

ef fect of result of the cam effect which the conical bearing surfaces 9a and
9b could exert on it.

If the upward pull exerted on the casing is continued, forces of
the type described with reference to Figure 1A are generated, thus
15 allowing the casing to rise along the ring 29, the screw 28 having
been severed beyond a specific tensile force. This sequence is
illustrated in Figures 5 and 6, Figure 5 showing the position of
the ring 29 when the tops of the grooves 5, 11 are bpposite one
another. Figure 6 shows the position of the ring 29 when the
20 latter is in its position of rest, that is to say interpenetrating
‘the grooves 5 of the suspension collars 22. The inner grooves 11
on ring 29 ratchet past the grooves 5 on suspension collar 22c.
This operation is continued until the entire axial length of the
ring 29 has been placed opposite the grooves 5 of the stack of
25 suspension collars.

In the left-hand part of Figure 7, the casing is shown in its
position ‘in vhich cementation begins. The casing is suspended by
‘means of the ring 29 which retains it against the effect of

gravity, as explained with reference to Figure 1B.

L

30 If it is necessary to ‘raise the casing in the wellhead at this
stage for any reason, a pull is exerted on the casing according to



gravity, as explained with reference to Figure 1B." 30°If it is hecessary to

raise the casing in the well head at this stage for any reason, a pull is
exerted on the casing according to 10. arrow C, so that the-ring 29-

cones opposite a |ower receptacle 34 nmade in or under the |ower suspengion
col l ar 22a. A continuation of the pull on the casing in the direction C

causes a contraction of theé ring 29 into the receptacle 34 as a result of
the play of 5 the surfaces 9a, 9b on the surfaces 13a, 13b of this ring and
the driving of the ring by the shoul der 35 provided at the base of the
suspensi on col | ars. The ring 29 can t hd@,be raised al ong the bore 24a in .
the well head 24. After cenentation, a tensioning of the casing is carried
out, and 10 when the valye (arrow B)_for the desired stress is reached, the

ring 29 is i f&%Bdxit F8 FiR% $hSPmes CERPSidecy IoWeriGpeeRtaBef ¥ the *
i nt er nedi at e melde nimtor3undedn thé Newer Susfensicfbdédlllar NBxh.i N A RichtRaskisPn, as
illustrated i ght - d.part of Figure 7. It will be seen that the
upper suspens#o%n‘%’(ﬁqlgr&h%hﬁ%lggew 1%1er§‘?759<? 3o G FFUSeS e SPPERASHITRy | oi nt
33 known per ofethasripged? i intbathe depeptasda 3hasaaxirésulty of r ey iplgy 3¢ nade
in the boresghet ad.gpThe dHaventd 119,US 86, : ialdy useful
way in the sect 0%\%5}3@%% :ya(':l_riglbl Pﬁ ﬂh@ gﬂ?ﬁgéi&égéngggn&dg@fgygﬁl%&&%r

adj ust nent af¥ivEng e Eing &y sheakdey 3nhimrovidedatithe base Tfethevi ce

greatly reducRBpsidien! @1165PT ORE Sing DOESHE Shir) behBa Gl éhgmﬁnﬁxeaﬁ&i‘éjs the
need to cut tzlle | atter. Ja A device for adjusting the position of
Bothy wellhead 24. _ . - .

a cylindrical
After cementation, a tensioning of the casing is carried out, and -
10 when the value (arrow B) for the desired stress is reached, the
ring 29 is in a position similar to that illustrated in Figure 1B
for the intermediate element 3, and the casing is maintained in
this position, as illustrated in the right-hand part of Figure 7.
It will be seen that the upper suspension collar 224 has been
15 removed, and a metal sealing joint 33 known per se has been
~ installed between the auxiliary grooving 32 made in the bore of
the wellhead.

The invention is used in an especially useful way in the sector of
oil drilling. The suspension device allows for adjustment and

20 locks tension introduced into the casing. The device greatly
reduces circular compression stresses in the casing and avoids the
need to cut the latter.



relation to a stationary support, the cylindrical body having a
| ongi tudinal axis and a plurality of triangular grooves on Its outer—5—

surfacg, the stationary support having at |east one re
recess "Maving a coni cal upward and a coni al downward ammlmmm”m Q!’
surface, the device conprising an internedi ate el ement whoSe nner sSi
contains a plurality of inner grooves of the sane |ongitudinal section as
and for inter with the grooves of the cylindrical body and 10 whose
outer side has conrcal upward and downward bearing surfaces capabl e of

bearing on the bearing surfaces of the stationary support, the internedi ate
el ement being elastically expansible froma position wherein its inner

grooves engagq the gr g\@eicd fbhadiubtitd thelpddPtitn &% epYhERich1l ®6EPGn

fl anks of the inner grooves havg?gya%gﬁg of .15 in¢l] ng?ioﬁ‘éélhel ative to

the | ongit udi FELAEERS tPhA e LR

;?CI Eg b;aarl ngoﬁgtt&:ajmJDfaxﬁheandnraepmthAtp ﬁ artatguiarl dplvoves ver cittsaomm
anks of t el NOg t

angl e of th?&gp c:sarf‘m Sari A surfaclg%fa%t%é& r%é%sgstg’ba%r%%h SO

t hat when therggeasylhanmq @aloomgl upwaygh jandt @ doandcah dmpymwandl ffecing beaning

resul tant I eaghpihd) e it b PIRARCEY SHEARIRH:S Wiifirt! dindseOrd! g

| ongi tudi nal axi's and when the cylindrical body is subject {o a downward

force, the re§ontaine ARIMEALRYLGE OneE grooves, of o Hes Same r]éE‘F ion
towards said |a§n§h&U£Brn§ht&>&b§m With the grofwvék\GfCehdscyl

\(/:\Cfalrﬁhpl ngldg%s%d a m&%fam ng}.f | ankﬁ of t% Inn rzhgaﬁoves o% the

A device as clwp&hh ofi lﬁanng Ixx)rths-:IMarn.ﬂgmfmas bﬁettmts&atmxlaag esv.ppm-mnt

conpfises a s ]!s@ﬂed: e %:?rb %:y{gg{ in
the cylindrica bo y % a%ﬁl(ga;'ngl ar recepta e o 0%

ext eri or abovahergia its 1nner groom engage the grooves of the cylindrical body,
the downward facing flanks of the inner grooves having an angle of

15 inclination relative to the longitudinal axis that is less than the
. inclination of the upward facing bearing surface of the intermediate
- element and the upward facing flanks of the inner grooves being
inclined at a greater angle than the angle of the downward facing
bearing surface of the intermediate element so that when the
20 cylindrical body is subjected to an upward force, - the resultant
reaction has a radial component directed outwardly from said
longitudinal axis and when the cylindrical body is subject to a
downward force, the resultant reaction has a radial camponent directed
\—/ . inwardly towards said longitudinal axis.

(IT

25 2. A device as claimed in Claim 1 wherein the upward and
downward facing flanks of the inner grooves of the cylindrical body
have equal inclinations to the longitudinal axis.

3. A device as claimed in Claim 1 or Claim 2 wherein the
- intermediate element comprises a split ring.

30 4. A device as claimed in Claim 3 wherein the cylindrical body



plurality of grooves, the split ring be|ng_adap%ed—%e—be‘f—’rled in said
annul ar receptacle, the outward facing bearin e out er_ support
bei ng positioned so as to be |anded on by t ﬂlﬁ%&ﬂﬁ |ng ‘bear i ng-
surface of the internediate el enent - | |l e i sl n*said receptaacl e,
the angle of the upward facing beari ng Surface of the outer support causing

the internediate elenent to expand outward into the recess of the outer
support up.ssn Md/ammoaneaam]lairectebepﬁdceecphi rigsi extelbivtty abobe daid erence

|t or medi SRR SRANE  sRCmiYy find, BREd (osbtl (Bl PhES 11O

i nt er medi eaaedeam@m: weseptache, i rthanowtwaxdr facingi bearingc suctacgonénthen the

i nt er medi ﬁﬁgr%ﬁﬁf‘{: B&@dl 85 & tanbepmmaf&a Be! 8mvard
cylindrical bod oW n he cylipdrical, bod¥ n?ved upward relative

to the iatfée nef dhecintepmedigte mdn S nkesatedided on
the upwar dirf aaidlg:ebepzfadle, S thé aamylefoft hﬁeamdw&ﬁdjtbehﬁu@suﬂm bfie

grooves on,the cylindrical bod gg'éac nt_the, i nner opves rat chet past
the gr oovqu’eo emm‘"\éb ?ﬁae%d q:l‘i'ﬁ‘ﬂgt
di f f er enceinto thee recegseof dhet tuterrpsuppart! apom gloreanids forfcet @]iledeho ghe)oves

and the 2Q meﬁ%g eri’ 0
resul ti ng L an 1 nwar r’a% 1g%%e coangg%eentgn%n thg mtermegl ate e ment
upon appPiBanks efothe MbeRaHoves Of cthen intmmediated element g, the WWaEdrt t he

‘ayl i ndL I \c;#achﬁgiy?%hhees@ﬂaeé éflp’télﬁb! ltlntglgnedla]lc:e élda&htCQe??\lﬁtﬂB@: e da ?|

aim erein.the_a receptacle ormed direc el ow a ange
ext endi ng FUUREd | Fadt % MB?‘E“ toon |y yF‘PrﬁF‘Pgh‘T %%;“‘e%t

devi ce as applicatdohnof s npharb fprdes ongthe stindribal (body £ X tad heining tlﬁoug \/‘
an el ongat ange t he in N ment
for retai n‘%ﬂlﬁ%ﬁe |ntea§re%13a?% %n |nat ﬁ%l%g“;reeg%dptg% € f%h%lg

suffici éﬁtelmﬁm aftenride intexpediase, elepenta haswlangiedhon ithe cupwerid eﬁaeinq enent
to expand pu-l-DQUt o SHRAE | SO driae {@arsuﬂ%&tu%n LAY aci ng
beari ng surfagc]ﬁe&jof t he out er. sﬁ’g ort hen for shearlﬁg@t e In to al | ow
upwar d_noVvBHaRErical bedv sdjacent ipeAp rooves ratcheting

on the cylindrical body during said upward movement, and the da.fferenoe
in the angles of the upward facing flanks of the inner grooves and the

20 downward facing bearing surface of the intermediate element resulting
in an inward radial force component on the intermediate element upon
application of a downward force on the cylindrical body to support the
cylindrical body on the outer support.

C'1

5. A device as claimed in Claim 4 wherein the annular receptacle .
25 is formed directly below a flange extending radJ.ally from the exterior  \.J
of the cylindrical body.

6. - A device as claimed in Claim 5 comprising a shearable pin
.extending through an elongated slot in the flange and connected to the
intermediate element, for retaining the intermediate element in the
30 receptacle until a sufficient tensile force is applied, for allowing
the intermediate element to expand without shearing the shear pin upon :
landing on the upward facing bearing surface of the outer support, then
for shearing the pin to allow upward movement of the cylindrical member

”



relative to the internediaté elenent. 7. A device as clainmed in any

one of the preceing Cainms wherein the internediate em

pair ef vertically spaced said upward and dwnward faC|
surfaces for engagement 5 with a correspandi ng pai r of m" !ﬂ in
t he outer support. 8. A device as ®fainmed in any bf ¢ he pmecedi

Claims conprising an annular slot formed in the inner side of the

i nternedi ate 18- mtenécﬂg ementc! @i med in Caim8 conprising a
partition having a circular -outer dianmeter extending outward fromthe
receptacle 10 dividing it into two conpartnents, the partition initially

receiving the gl ot of #hgevibéehBediainede! Biedty, dree ofutthe grecsmliny Claime

Pt er mod at o ORERRH e oUbFEIIAEE e, OppriSa o, Bahf (s vEFispipy, spaced

‘partition bei r@:.dqnpiarﬂcanﬂmnwmdetfacu@f culln@a@;rmem @nrfacss@m etgagement 5

body rreasure ’é=€§ dﬁgﬁf Q%p?&se tion
of a cylindr c"&tﬂl @Wé&p&%l t8-a s)f/ésgnary support substan rally as

herein described with reference to t he acconpanyi ng draw ngs.
8. A device as claimed in any of the preceding Claims comprising
an annular slot formed in the inner side of the intermediate element.

9. A device as claimed in Claim 8 comprising a partition having
a circular outer diameter extending outward from the receptacle
W, - 10 dividing it into two compartments, the partition initially receiving
the slot of the intermediate element, the outer diameter of the
partition being equal to the diameter of the imner grooves of the
intermediate element measured at the apex, the outer diameter of the
partition being equal to the diameter of the grooves of the cylindircal
- 15 body measured at the bottom.

10. A device for adjusting the position of a cylindrical body in
relation to a stationary support substantially as herein described with
reference to the accampanying drawings.




