- 1 - Device for the secured connection of two end fittings, particularly of a pipe. Field of the invention
The invention relates to a connecting device between t\ﬁo end fittings, in Sparticular end fittings of a
pipe. State of the art and problems arising: The connecting device has the function of providing the
mechanical connection by screwing of a first end fitting onto a second end fitting, and of 10 avoiding

the untimely unsgrewing.of the elemen%]s, in art%cular na plic tipns where the elements are
c . |
mgo. éoH’ §s et i

subjected in service {o-viBFa Pc?ngeocrl’ﬁré? T IRER efdll b'}%spa{%ﬁEdFaL’r ?/rl%to ShA fﬁﬁt‘atively

to the 15 standardized end fittings of pipes to be connected, one of the end fittings having a nipple

intended to be % SR ding flare of the other end fitting, for example a nozzle, under
the tightening a%ﬁ?girﬁ) g%%?%g ca%%ve of one of the end fittings and engaging a thread formed on

the other end fitlihg. & Ei&oof tiedaéesl titiRgSao MrCctingndetdde et urpinidavanendafistoviged with
several corg:aviggﬂimhsag%iﬁgt%rg}llngpém (with respect to a relief or to an outer surface of the
end fitting) evenly distributed on its periphery over an angle of 360 about the longitudinal axis of the
end fitting, said 25 concavities being intended to receive anti-rotation means or at least being capable

of slowing the rggsive s HNEHRNPPeIIeMaNaTidiAge untimely unscrewing. Connection devices
are known that are provided with balls or mobile pistons capable of entering these concavities or

emerging thereff&f JrifEPeRENGreBESICE toPdde ENRedHRGAyiveh MFRYIdRE sHRE 3BRrEENRhking it
possible to oppesatistitelybipiaiiewheiveFen finet elam ettt oot wesdeelow ¢hig fittastiokshdHofvever,

these means are camplex, costly, constituted by a large n m{her of elements and invorlve fngth and
dificult astimbR) MRy &h i e AR Conn 16 S GPErealingPFor KRl a
piece being trapggealications where the elements are subjected in service to vibrations or

jarring.

The invention relates more particularly but non-limitatively to the

15 standardized end fittings of pipes to be connected, one of the end fittings
having a nipple intended to be pressed into a corresponding flare of the
other end fitting, for example a nozzle, under the tightening action of a nut
being captive of one of the end fittings and engaging a thread formed on
the other end fitting.

20
One of the end fittings to be connected can comprise an area provided with
several concavities, this denoting any hollow form (with respect to a relief
or to an outer surface of the end fitting) evenly distributed on its periphery
over an angle of 360° about the longitudinal axis of the end fitting, said

25 concavities being intended to receive anti-rotation means or at least being
capable of slowing the relative rotation between the elements during
untimely unscrewing. Connection devices are known that are provided with
balls or mobile pistons capable of entering these concavities or emerging
therefrom under the effect of a torque exceeding a given threshold, said

30 means making it possible to oppose untimely rotation between the elements
for torques below this threshold. However, these means are complex,
costly, constituted by a large number of elements and involve lengthy and
difficult assembly. Moreover, they can cause malfunctions in the event of
breaking, for example a piece being trapped
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- 2 - in one of the concavities which then prevents the intentional unscrewing of the elements.
According to patent US 6 857 665 B2, a spring formed hy a metal wire 5 corrugated in a radial plane
is lodged in an inner peripheral groove of the nut. In order to prevent untimely unscrewing, the lobes
defined by the corrugations of the wire interfere with flutes formed around the extremity of the end
fitting bearing the nut. Tt}e ﬁngular lﬁitgfh of the Iﬁb%s IS differer‘lg t%hat (gf the qu‘es. Thus, the Igbes
interfere in turn With' & rgsﬁegti\clgqf "% E’vé?y t?meen, Z168&Mha pglsI eS r’?ﬁ'@% eX Ot A Titite 9s°
flattened and thiheesldtaemtbe elongation of the circumferential dimension of the spring. This device
does not allow effective locking because the angular pitch between two locking portions is extremely
small and the variation in the energy of deformation of the spring between two locking positions is low.
The groove 15nfgsiandingdativepatrilp dhdavéaketbthd3aut aPsippiteg timethyantibrmEER puilsose of

the invention is (@ QYRS AIOrsoRE AL HE RIPLERENIANSA HAWP YT RErHBIRSIVBAGEHSS Of the

invention: To this end, the subject matter of the invention is a device for connecting a first end fitting
onto a second eMéfithRgO i PartRuMEYERiBRLITREIYeVRECEBMPGsiHG @ el prodidldacst H¥irdhe

extremity with adbraagiesdprrefnie sarehisieiscseranedieskrss andditinsLalons & onpiwginaixis to

a tightened position in which the first end fitting is_subject to axial stress with the second end fitting
received in the A€ 81 ARG PERIISGHMR BHE HORARGHESREELE iifilaReSultaflifS5RMeFent of
the nut with resprst tofthRes¢haed.emd fifinténldisediiactcieef serevvingwitihe resperairacteitized in 30

that said d](g)viczécf\{ompr'ses anti-Lc‘)eBaticii? means located betweerl}the 'i“{[ and ﬂ%%ast %ne oé[tge. first
and second’en t%Wgs,”PaeIIeato foc I]ﬁ& &faThdn ,%a?(? ShtiYofdtion mean ‘ﬁ’?& ofig ulg'(f by at
least one strip ptasettsaiouiie: thk fogiiog evfot it reireunch Eedemidit gl ovenai detefmied gl artsector
e 0] ocking because the angular pitch between
about the longitydinal 3xi5. SHISYIRGEPWREHNE 1ocking b h | h b
two locking portions is extremely small and the variation in the energy of
deformation of the spring between two locking positions is low. The groove

15 must be relatively deep and weakens the nut.

Purpose of the invention:
The purpose of the invention is to overcome all or some of the
aforementioned drawbacks.
20
Subject matter(s) of the invention:
To this end, the subject matter of the invention is a device for connecting a
first end fitting onto a second end fitting, in particular of a pipe, the device
comprising a nut provided at a first extremity with a threaded bore into
25 which is screwed the first end fitting along a longitudinal axis to a tightened
position in which the first end fitting is subject to axial stress with the
second end fitting received in the nut, said nut and the second end fitting
being shaped to limit the axial displacement of the nut with respect to the
second end fitting in the direction of screwing of the nut, characterized in
30 that said device comprises anti-rotation means located between the nut and
at least one of the first and second end fittings, called the locking end
fitting, said anti-rotation means being constituted by at least one strip
placed around the locking end fitting and extending over a determined
angular sector about the longitudinal axis, said strip comprising
35



- 3 - at least one protrusion cut out of its thickness, which is capable of entering radially and elastically
into at least one concavity, during the relative rotation between the nut and the locking end fitting, and
emerging therefrom when a torque exceeding a predetermined threshold is applied 5 between the nut
and the locking end fitting, the strip and the concavity being respectively mounted and formed on the

nut and on the IogITin gnd fittin O v.ice-ve{sa. EaSFI}.StHE c%the devijce sugports ne or more
protrusions and TonstRu2eHPr B%Sé?&e%% rﬂggr? {hat s SELTTRr af 'ﬁ%t've??/pcao%t?y?o %'? UBE. The
nut comprising oadiallynenedstiepessbictily typeisatxttemselyooem pantanityh)asiarsngalkhediat siace
requirement sin trip | d.in_th t s.to present its (relatively sm hi .jn the
radial direction. Fl\(;%gl}ﬁ iﬁg Be%%gﬁ%ﬁp Eﬁgdg lfln[hue ﬁﬁ?ai‘sté%icﬁzﬁﬂ%gaséﬁéﬁhﬁ@dégi’ceﬁtﬁés %ﬂ%ﬁh@s a
15particularly opftigtieéeselvioerirmy tstRcassing. Adomdaig o foethcihvashatdgisoasmbigtires of

the inventiop, thedegking and filindisdneserpadRne fine R cansding 1o sl furber prlvaptggeous
features of the invention, the strip is mounted bowed inside the nut while the concavity is formed on
the periphery of2BEVhERFREEHY SN CLRERFRdXIMedrPR tAgvAHtagBe L_RTER G (KE NG Efdention,
the device 25 cpmpases @tteast o strips, in particular made of metal, joining end-toend at their
extremities and extending globally over an angular sector of 360 about the longitudinal axis. According
to still further advantageous features of the invention, each strip 30 comprises at its extremities a

radial extensionEziiiersigm eotespzvitegsapetite toimed mdhe peshrviithesrariditondeittegyrevent

any relativleorotaéir?g_B%\é\/eeemnetgﬁsst{ipa?nlg tggcrdl#te' and not very costly to produce. The nut
comprising one or more strips of this type is extremely compact and has a
small radial space requirement since the strip is placed in the nut so as to
present its (relatively small) thickness in the radial direction. Mounting each
strip inside the nut is quick and easy. This device thus constitutes a

15  particularly optimized self-locking connection means.

According to further advantageous features of the invention, the locking end

fitting is the second end fitting.

20  According to still further advantageous features of the invention, the strip is
mounted bowed inside the nut while the concavity is formed on the

periphery of the locking end fitting.

According to still further advantageous features of the invention, the device
25 comprises at least two strips, in particular made of metal, joining end-to-
end at their extremities and extending globally over an angular sector of

360° about the longitudinal axis.

According to still further advantageous features of the invention, each strip
30 comprises at its extremities a radial extension entering a corresponding
aperture formed in the body of the nut, in order to prevent any relative

rotation between the strip and the nut.



- 4 - According to still further advantageous features of the invention, the nut comprises an inner
groove receiving the strip. According to still further advantageous features of the invention, each strip
5 comprises an axial extension cooperating with at least one protuberance formed on the inside of the
nut, in order to prevent any relative movement between the strip and the nut.  According to still further

advantageous features of tgei vention, the_axial 10extension comprisgs a region Iaceg between two
orotuberances. H0 SHAAGRBl oI ey AR Ol oSS RIng 17 JORRA O e 2BRe o st
further advantageougrisatuaesi ohdregrvevei orcHie g eastsorip.protuberance is engaged in a window

having a shape 15corresponding to the axial extension. This arrangement constitutes a means of

bilateral locking in rotation, as well as a means of locking in translation. According to still further
advantageous féarfreding tie stivefuidhethadtaplisgrountéepturasifdtbgimiriatignidaace atea. 20

According to still frhier advantageaus,leaiuiss AdbsdrenyoRitheRUICANRIIRe SRR gnednner
notch allowing the at least one protrusion to move radially outwards in order to emerge radially from
the at least onefésAtedigN 2he inside of the nut, in order to prevent any relative movement

between the strip and the nut.

According to still further advantageous features of the invention, the axial
10 extension comprises a region placed between two protuberances. This

arrangement constitutes a means of bilateral locking in rotation.

According to still further advantageous features of the invention, the at
least one protuberance is engaged in a window having a shape
15 corresponding to the axial extension. This arrangement constitutes a means

of bilateral locking in rotation, as well as a means of locking in translation.

According to still further advantageous features of the invention, the strip is

mounted on a third cylindrical guidance area.

20
According to still further advantageous features of the invention, the nut
comprises at least one inner notch allowing the at least one protrusion to
move radially outwards in order to emerge radially from the at least one
concavity.

25

According to still further advantageous features of the invention, each
protrusion is delimited by a generally U-shaped cutout, the protrusion being
obtained by embossing, into a spherical shape, the material situated
between the arms of the U, in the direction of the longitudinal axis. The
30 spherical shape of the protrusions makes it possible to control and move
smoothly over the sticking points generated during the rotary movement
between the nut and the locking end fitting (by a slope effect at the base of
the spherical shapes), when a torque above a given threshold is applied.
This capability is present not only in rotation, but also in translation along

35 the longitudinal axis of the nut and



According to still further advantageous features of the invention, each protrusion is delimited by a
generally U-shaped cutout, the protrusion being obtained by embossing, into a spherical shape, the
material situated between the arms of the U, in the direction of the longitudinal axis. The 30 spherical
shape of the protrusions makes it possible to control and move smoothly over the sticking points
generated during the rotary moyement betyeen the nut and the lockin d fitti %Jy a slope effect at
the base of the SPRAACA Shabil) e HI0S Bobe o gd e N KHTEs S0 ity e
present not onlyinsidsathennbtitialsodertranplaticraioggn3sames |on gitaickn dhastne dathermassndhes - the
locking end fitting, .. It r lide . i t\g [tiRg, | iﬂ( in o ut
sealing means %%dggcﬁﬂ rb ﬁé‘%gﬁgrgﬁz}sﬁe% tiég %hj sltgrr%efnr":%}tﬁqI eféeﬁatgteﬂ}%c ?ﬁg%ﬁwﬁ%ngﬂagrgd t 8e nut
requires that theafitresation means noveae &35/ Mnanshmeotbtioleonrr dilacksi atlehedBoditg shape
of the locking engl fisting, houldete Sixdid erding i St bR adyantageous features of the
invention, as each cutout is generally U-shaped, the éxtremities of the arms of the U open out into
holes provided through the strip (14). 10 According to still further advantageous features of the

invention, the da\desrepnaPEiseste RS FOHE RRRLB AT RS OfB4s RS AiStHREIgAVRYRIGH) agWaksector
of 360 with respect to the longitudinal axis, and between eight and fourteen concavities shaped for

receiving said pfiRiioifsI$8SkRtY iR RPSE fhitnex GRSy QD feafifss iR IhRRRIBA Yhe strip
has a thicknessilegstbass providied exesole transdrie 21am, and each protrusion reaches a height of
less than ?gnm with respect to an adjacent area of the strip, this height being for example comprised
between 1'and 2 20 mm. According to still further advantageous features of the invention, each
aperture is prodéceardngstto sijjenuoth dretvdeam thgensisiéeatd ke outhidénvention, the device

comprises between four and eight protrusions distributed over an angular
sector of 360° with respect to the longitudinal axis, and between eight and

fourteen concavities shaped for receiving said protrusions.

15
According to still further advantageous features of the invention, the strip
has a thickness less than 5 mm, for example from 1 to 2 mm, and each
protrusion reaches a height of less than 5 mm with respect to an adjacent
area of the strip, this height being for example comprised between 1 and 2
20 mm.

According to still further advantageous features of the invention, each
aperture is produced so as to open out between the inside and the outside
of the nut, the area opening to the outside being closed by a weld bead, in

25  particular for sealing purposes.

According to still further advantageous features of the invention, each
protrusion is supported by a tab delimited by a generally U-shaped cutout,
the free extremity of the tab being curved so as to present a boss facing the

30 side opposite the protrusion.

According to a further aspect of the invention, the subject matter of the

invention is an end fitting for implementing a connecting device according to



of the nut, the area opening to the outside being closed by a weld bead, in 25particular for sealing
purposes. According to still further advantageous features of the invention, each protrusion is
supported by a tab delimited by a generally U-shaped cUtout, the free extremity of the tab being curved
S0 as to present a boss facing the 30side opposite the protrusion. - 6 - any one of the previous claims,
characterized in_that it comBrEis% concavities h;ﬁré%thef rm o[i faces arran ﬁd in.g:e shape of a
polygon. Detaileadqéfes%'?i%tio of the MVENRORA: Cirwvel |8F1a\f/'ﬁr%egett'8r understoodGh anlsng the
following descriptanafidewhduimtatiie éonbodinfenesfatira mpeshtonhenshapheofighpoftberattached
drawings, in which: Figure 1 shows a perspective view of the connecting device according to a 10 first

embodiment of the invention mounted on the first and second end fittings, Figure 2 shows an
exploded persp&etariled \deiser ptigiveah theuinveatiost:ithe end fittings,

5 The invention will be better understood on reading the following description
of a non-limitative embodiment of the invention and in the light of the

attached drawings, in which:

- Figure 1 shows a perspective view of the connecting device according to a

10 first embodiment of the invention mounted on the first and second end
fittings,

- Figure 2 shows an exploded perspective view of the device in Figure 1 and
of the end fittings,
- Figure 3 shows a perspective view of the first end fitting in Figure 1,

15 - Figures 4 and 5 are respectively perspective and plan views of a strip
according to the first embodiment of the invention provided with protrusions
according to the invention,

- Figures 6 and 7 are respectively external and longitudinal cross-sectional
perspective views of the nut according to the first embodiment of the

20 invention,

- Figure 8 is a longitudinal cross-sectional plan view of the nut in Figures 6
and 7,

- Figure 9 is a perspective view in longitudinal cross section of the nut
according to the first embodiment of the invention, in which is mounted a

25  strip according to the invention,

- Figures 10 to 12 show chronological views of the method of assembly and
installation of the connecting device according to the first embodiment of
the invention on the two end fittings,

- Figure 13 shows a further embodiment of a strip according to the

30 invention,

- Figure 14 shows an exploded perspective view of the connecting device
according to a second embodiment of the invention, mounted on the first

and second end fittings,



Figure 3 shows a perspective view of the first end fitting in Figure 1, 15 - Figures 4 and 5 are
respectively perspective and plan views of a strip accorgding to the first embodiment of the invention
provided with protrusions according to the invention, Fizures 6 and 7 are respectively external and
longitudinal cross-sectional perspective views of the nut according to the first embodiment of the
20invention, Figtge 8is géongittj]dina%cr ss-lsectiorlal ptan viFw of the nut in.F\i/gur 6 and 7, Figure 9
IS a perspective N g%?uai I etoss Rchon st ive ﬁ%’i‘%cBSFaf%%%"&é’ 'firdt @mbedi rﬁnc% the
invention, in whfhtlsensbripteda 25styipcaticersiagnd e bodintient dfighecish 18ttdr?, simalv
chronological vie h d of . ins ' f c cti Vj rding to
tnefrot ambodimE T hecdo st T o ST hofoh e e e U A6 e fecefy
embodiment of dexifje dodoaling iatthe 30invention, Figure 14 shows an exploded perspective view of
the connectjng device according to a second embodiment of the invention, mounted on the first and
second end fittings, -7- Figure 15 is a longitudinal cross-sectional perspective view of the nut and of
the strip accordif¥g) tBah@ SEXRREIRAREIARRAR STAHEANVEMIEH hditAfyRRSIIBIR W IBAKiGIARILO

cross-sectional plansdge QbHentenveeHBgideNIgIA kiEmistig only a selection of features
described below, in isolation from the other features described, if said

selection of features is sufficient to confer a technical advantage or to

10  differentiate the invention with respect to the state of the prior art. The
selection comprises at least one, preferably functional, feature without

structural details, or with only some of the structural details if this part only

is sufficient to confer a technical advantage or to differentiate the invention

with respect to the state of the prior art.

15
Figures 1 and 2 show a connecting device between a first end fitting 1 and a
second end fitting 2 which are typically end fittings mounted on sections of
a pipe connected together. The end fittings are therefore hollow in order to
ensure the continuity of the pipe. The assembly extends along a longitudinal
20 axis X.

The first end fitting 1 comprises a nipple 3 having an ovoid shape intended
to be pressed into a tapered flare 4 of the second end fitting 2, said
assembly being intended to provide a sealed connection between the two
25 end fittings 1, 2.
Starting from the nipple 3, the first end fitting 1 comprises a male thread 5
then a flange bearing on its periphery a rotation drive configuration 6 such
as a hexagonal configuration.
The second end fitting 2 comprises a cylindrical outer shape 7 provided with
30 several concavities 8 angularly distributed on the periphery of the second
end fitting, about the longitudinal axis X. These concavities denote any
form that is hollow with respect to a relief (edges, teeth, notches) or an
outer surface of the end fitting: in the example shown, these concavities
have
35



5 As these embodiments are in no way limitative, it is possible in particular to envisage variants of the
invention comprising only a selection of features descrihed below, in isolation from the other features
described, if said selection of features is sufficient to confer a technical advantage or to 10 differentiate
the invention with respect to the state of the prior art. The selection comprises at least one, preferably
functional, featL#rﬁ wlithout sétr ctural_details (fr.with on| some o&the séructur ldqtail if this parlt only is
sufficient to contera technf alaz§§\§aﬁ{588%ér o”aliﬁePeorJl IS e neRMtion ik tlggp?erc TN te of
the prior art. 15 éttpges dl and Aestamorsatontrextiog cieviioe ibdtwvesedatiy st ered fridingréand asdcond
end fitting 2 whi grﬁh P'%?E}éteggéﬂt%&ﬁa'}&)s“?ﬁ%da%ss‘é?tt‘?\;éseq{& Htﬂﬁﬁ%&ﬁ%%ﬁ@?%e nLhe end
fittings are theretore hollow in order to ensure the continuity of the pipe. The assembly extends along a
longitudinal 20agitgEs THethssthohddittingnd coitipriespechipple® ruingrigabeviteseipéanterided to be

pressed intg a taperefdiafigif Phiheriecond fRAJHIRG n aitiBRSEIRILREING) NtRRIESH:RIQULie a
sealed connection between the two 25end fittings 1, 2. Starting from the nipplé 3, the first end fitting 1
comprises a mafé thiaes At e fiERTgashesFly 8a ifupesidierng ryddiRmsdAveltenfiguianenNs such

as a hexagonal g wrrtiton Jibedsra PRk BNEfitHR] cheo tRITRES Arciniph arieaphaRegligvided
with 30 several concavities 8 angularly distributed on the periphery of the second end fitting, about the

longitudinal axiLRIOPhe Wt Bo eSS tieHotd S fordtthat IOROIRAN YIRS pBEE td 4 FBRSY etRjes,
teeth, notches) atesranied stufaneiabiiaeiondchiging tlicigyasspleaid B, hede sencrgtiadddave - 8

10  hereafter. At its extremities, the second end fitting 2 comprises for example
a bevel 9, as provided at a first extremity facing the first end fitting 1, or a
more complex rotational form, provided with one or more concave toroidal
forms(s) intended to cooperate in contact with one or more o-ring seal(s)
and/or forming a stop, of one or more cylindrical or frustoconical area(s). In

15 the example shown in Figures 2 and 3, the second end fitting 2 comprises
successively, from the cylindrical outer shape 7 away from the first
extremity, a concave toroidal surface 10, a cylindrical segment 11, and a
frustoconical area 12 and a cylindrical segment 13. In a variant, (not
shown), a single cylindrical or frustoconical segment can be provided

20  connecting to the cylindrical outer shape 7 via the concave toroidal surface.
The cylindrical outer shape 7 is the portion of the second end fitting 2
having the greatest diameter.

The first end fitting 1 is fitted onto the second end fitting 2 via a nut 15 that
is installed and made captive on the second end fitting 2, while being

25 screwed onto the male thread 5 of the first end fitting 1.

As shown in Figures 6 to 8, the nut 15 has a generally rotational shape
comprising on its periphery a rotation drive configuration 16, typically a
hexagonal shape, allowing the nut 15 to be driven in rotation using a
suitable tool, for the purpose of screwing it onto the first end fitting 1 while

30 the latter is immobilized in rotation using a tool suitable for the rotation
drive configuration 6 of the first end fitting 1. The rotation drive
configuration 16 of the nut 15 is situated at one



the form of faces arranged in a polygonal shape (in particular hexagonal, octagonal, or decagonal): the
concavity is formed by a central area of each face that is set back towards the axis of the end fitting
with respect to the edges of the polygon and with respect to the cylindrical outer surface 7 of 5 the
end fitting 2. In variants of the invention (not shown), the concavities can have diverse forms, such as

fl havi ' ofil di I he lpngjtudinal axis of th d fitti I
variant 5 giver BRIGH Uth Ib0/6r e o Bl eI P SRR AR aFe AU 1o LR dade
anti-rotation mefittsntd I Aig weswihaimdtb e igoheate described 10 hereafter. At its extremities, the
second end fiting, 2 GarpPrises, RLExamPInAhersl e 45 RIRdeda)a frshmupmly fariag taedirst

end fitting 1, or a more compléex rotational form, provided with one or more concave toroidal forms(s)
intended to coopersrsHivedntiggwififednstartingdiennisexiigaity/ dacoraivpdisedped fitting more

cylindrical o frustaeen|Ga GHeAEY) tEvarid & SXHPBISENNIR EipULRS iR A0 $n RS FACPRY g fitting

2 comprises successively, from the cylindrical outer shape 7 away from the first extremity, a concave

toroidal surface ¥t £R9RRERERLs¥YERefe 1Mt Sradtbcoréatifetrsd ghd fiElintiriaPségitent 13.
In a variant, (nokpfiQuidap gindgrRdingrical o8 froistaeanicall peeMen fgn d PEQYIREH 20 sapaecting

to the cylindrical outer shape 7 via the concave toroidal surface. The cylindrical outer shape 7 is the

portion of the settiRferd @ting'e hef0g thefgkalbtin@arneddr. OFFRE TQ: &RGHifnFAUS ARERMnto
the second end figidingonvig amdtdifidaatis ofstaked indInanlessrpidee omdtiendefitinegend attingt2,
while being, 25 screwed nfo the male thread 5 of the first end fittin % Aﬁ.gﬁow@ [ Frié;ures 6 ﬁ) 8, the
nut 15 has & geRBTNS rdthdShd PSRANBS b NG SEAHSBeRISRY d Foltish iUk Frisavee 1o,
typically a hexapenairsifape, @lkreomdtigrow d 2 @o Heev driyen toroidatishapmdar seiteblentpalnfor the
purpose of screwing it antg.the-fi fitti He 3 IS | i)j [ ' ing a tool
suitable for the ﬂﬁié%%ér?}e@ﬁ%ﬁe%%b# g%ﬁ fﬁ%ﬁét%ﬁ\%é%?&@@ﬁﬁgﬁgﬁ a@f&?%ﬁ%%gguﬁ%?on 16
of the nut 15 is diianey iagoae digmstes minpsifandaliy, éguexain pibahBraktemitg e oge! faamae first

end fitting 1 as ghawn § the figures. The nut comprises an inner bore in which several functional areas

are successively identified, starting from its extremity facing the first end fitting
15 he first groove 19 comprises a cylindrical base 22. This groove receives

anti-rotation means 14 constituted by one or more identical strips made of
metal (Figures 4 and 5) configured according to an annular and cylindrical
pattern, to be placed at the base of the groove 19 around the second end
fitting 2. These strips are formed from sheet metal or flat-band steel. The
20  width or height of the strips along the longitudinal axis X is less than the
dimension of the form in the same direction. In the example described, two
metal strips 14 are provided having a thickness typically less than 5 mm,
for example of the order of 1 to 2 mm. In variant embodiments of the
invention (not shown), three or more strips can be provided, or even a
25 single strip open on its periphery, for the purpose of insertion into the nut
and positioning in the groove 19. When several strips are provided, the
latter are placed end-to-end, extending globally over the periphery of the
second end fitting 2, over an angular sector of 360°. The strips 14 are
placed in the groove 19 so as to be fully accommodated (with the exception
30 of the protrusions 23 described hereinafter), in the direction of their
thickness, in the depth of the groove 19, i.e. in a radial direction with
respect to the longitudinal axis X. The strips 14 are therefore (with the
exception of said protrusions 23) substantially flush with the cylindrical
guidance areas 18 and 18'.
35



5 1 and continuing towards its opposite extremity: an inside thread 17 of the nut cooperating with the
male thread 5 of the first end fitting 1, a first cylindricaloigidance area 18 substantially following the
cylindrical outer shape 7 of the second end fitting 2 in order to ensure satisfactory positioning and
guidance of the nut 15 on said second end fitting 2, a first 10 groove 19 for receiving the anti-rotation

means 14 which will he.described hereinafter, a secopd grooye 20 havin orpidal shape for
receiving an o-rin s bgrl'%i |g%°rg§p£',sflaanﬂﬁ‘f5),e ﬁ% a%@@ln%‘&%ﬂﬁﬁ’ﬂ? a?gaw 5ﬁéee§5§%\’\i@7%saving a
diameter substamealyesidal od tine fimst cybnandairdenidedtdarba 18 crbdtharfistapenuedd 2bnoprises a

cylindrical base 22..This, gr ' ti-rotati tityte (dentical
strips made of rﬁ&ﬁ&%ﬁé@gﬁ éﬁg‘?ﬁ %%ﬂﬁgtﬁ%? él%ygg)ji?%%cj)n i"rii; ?afr}?hu#ér g%%y%(mﬁg E)?gt\geﬁh, to be
placed at the basbesfaliw groigies1 draprarr evédastoiviceapditing D 2Phers sittipsettdfdimecdasem

sheet metabor flgg-haneiteglobhe 3@ widthohaight R Jppslanmilisignaiddinalfosetds less

than the dimension of the form in the same direction. In the example described, two metal strips 14 are
provided havinc@R Ehitkssss yFeednrRssates shentwer eSeRBpitV6f iHstGRRISS BXSENReMSIPariant

embodiments otfe tvENERTIHAO0E ShpredldNIEedOEdNERR StiPS i Perpravidade Of N @rédcgingle
strip open on its periphery, for the purpose of insertion into the nut and positioning in the %roove 19.

When several sBRUURRIBLIGEE HOMMEel 3raiaettERdRE BT BiRHAMY BRASRP 6Fet e

periphery of theragcasd endiftipfotBe ovahastangpmtsactot b StheIhsHiies 14t de mhacestitdhe
groove 19 so as tg be fully gccommodated (with the exception 30 of the profrusigns 23 ribed
porcinaftel) in 1A TSSRAN or T Pk S ENNE et er et 5B TS, e 1t BtiLs hEbion
with respect to the longitudinal axis X. The strips 14 are therefore (with the exception of said

protrusions 23) ntially flush yi lindrical guidan 1 '-1Q0-T rips 14
comprise at theé%gr%g%%ig e%%er%é%éq%f é%%%gd lggvlygr%sﬁ%gﬁ g@a&@??ﬁé@ﬁﬁt 1% ;fr?(rﬁ tegngded to
be inserted into @joutsed foomiogjuiyatsstiape Riniedie themiynodtHdamerdnd endefitingle

shown, where 140 Sifips 44,262 RIIe IR ARGEIHES LR BEH LA NS RS & RIS Thegaroove

19, in a diametrically opposed manner. Each of these apertures 25 accommodates the two respective
juxtaposed extel¥foRRENE R Ssipte4seerRRe eRd-1bHEna, 2 Whest themisetepesitiers of

positioning in thengreQus &R a{ichegcaire terpikLI@EatipRaviEh desiRgREIRIA &rdblD b i thesumost
importance that these strips 14 do not rotate 10with respect to the nut 15 while it is being screwed onto

the first end fittitRFANAGMGHE RS 4R EaeetrRiaspatibAlAY TABRYiBR RIRYERSstS CoRbiRE Qitouts
26 forming protrikgions 231 B, thirdreciodatineiseaoncrqud, fikimgad. Thesepesitusionsuzidiaiely

intended to enteJr{gcdrig\lxl\Xnagn. lgsfgigoatll%é%%s 23 act like elastic lugs opposing any divergence

20 from their natural position engaged in the corresponding concavities. A
torque exceeding a predetermined threshold must be applied to the nut with
respect to the second end fitting 2 for the purpose of intentionally
unscrewing it, which then causes the protrusions to diverge from their
engaged position and allows the rotation of the nut. Continuing this rotation

25 by a further angle, each protrusion again finds itself opposite a concavity of
the second end fitting, involving its elastic return to an engaged position,
and so on.
The protrusions 23 are typically formed by embossing the material delimited
by generally U-shaped cutouts, and more precisely material situated

30 between the lateral arms of the U. The protrusions have a spherical shape
so as to facilitate their emergence from the concavities (by a slope effect,
when the edges of the concavities 8 come into contact with the spherical
base of the corresponding protrusion and then slide on the spherical surface
of this
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15 the concavities 8 of the second end fitting 2 when the angular positions of the two elements 2, 15
coincide. The end fitting 2 thereby constitutes a locking, end fitting in the sense that it slows and/or
prevents the rotation of the nut 15, below a determinedtorque, so as to prevent any untimely
unscrewing. The protrusions 23 act like elastic lugs opposing any divergence 20 from their natural

iti d in the. di ities. A di d i hreshold
st be appled W RIOE i Lo e d S L aH T eRE AR 2or TRl o 61 HEASHAly
unsc.rewing it, Winith ﬂm;np@@%gtﬁ&g @@@Hmmi[brmmfaﬁeecgalfmmtﬂueiﬂén'gaa@mq @mitipteqmctqllaws the
rotation of the Ny C Al RGNS, 91GHAY R R ARG 3RlenEECH PERNSIGR ggai finds el
of the second en g

opposite a concavity Itting, involving its elastic return to an engaged position, and

so on. The protiiuisas isrenggie ity foxnastbls ndmisias theighiteind delimiash byogeasiting
U-shaped cytouts,«aid MQISHRIRTSEHY thalpEARLIged B ReMigendhs G armsafiBedehne

protrusions have a spherical shape so as to facilitate their emergence from thé concavities (by a slope
effect, when thef@digeanst tRi9BbnRERAfIES @corpkants CHATHOURRE RvespREicHIBESE cTapor of

corresponding psgtyuision and theseslisisownthenspitriieal striaee of thighdHotiuriortgpysing itréadial
displacement). The height of the protrusions with respect to the adjacent surface of the strip 14 is for

example 1 to 2 RIRYIS5E pRRemtsl o SY PP ERcE¥d B TRIRNENEST BHREHRIONE ProNging idhfade for
example for betyeranteight prdtiasiten ZoreavitidsHe axrdidlistiibfitetgrpthe periphery of the

second end fitting 2, and between four and eight protrusions eyenly distributed over an anqular sector
01360, In Ml cAS GG RE NSO & TS o oSO afe FReR P B Y e ores for
example three protmsaimgg bnieging fitditgal 1o 2iwjiotrefsomsc23tarbigutdhel Setmon@ end fitting 2. 10A
description will iven.o . ling t I end fitti 1,2
with reference twgﬁggi\?oﬁdh%%ﬁiﬂﬂg@ @%ﬁ%&gpdg %Em%a[ﬂ% %@50%%%?%5% %Ho%&%?he
second end fi;tirﬁ'@tm@/iaxhéaréb%it@enﬁyt@eméyanénthﬁhIahti@"famh'gtlthésfrf@cimdtffrtan@ritt@bé ‘
connected. It is aaghignqd thapthe gl pxtremityo0bthe lasesardRad diiHag 2 seoRrgcirddaa pipe

section, which prevents the mounting of the nut 15 from this side. The nut 15 %guided onto the
second enffittif§2OBY 168 ¢y fifbNEarlyifd &APEAFERES 18 ahdPiE STafdaut YRl tREQUAMERi¢AoUter

shape 7 of the seeRIMiRRLItHRE RuviSh-are adivsrikinTieiatign 16 eaguribar sHtd epaprsiaim i

mutual contact. During the 20 movement of the nut following the arrow F, the strips 14 and their

protrusions 23 SRMETHPEisEMitlficy iindricehidaneR deednd Brenftihd 2foPexaripre 3R bevel
9 situated at thetfiestekirernityl olitee saeprdZnd fitltngeamdathasfitienepncaviies &réhaistispsdl4 are

In fact fully accqmmoien N R9MoBhare 154 123 re At SIAttal Ulact. During the

20  movement of the nut following the arrow F, the strips 14 and their
protrusions 23 surmount discontinuities in the shape of the second end
fitting 2, for example the bevel 9 situated at the first extremity of the
second end fitting, as well as the concavities 8. The strips 14 are in fact
fully accommodated in the body of the nut 15 and are substantially flush

25 with the cylindrical guidance areas 18, 18'. The protrusions 23 diverge
radially from their natural position under the force of the outer surface of
the second end fitting 2, so as to allow the nut 15 to advance following the
arrow F. When the nut 15 reaches an axial position that is sufficiently
advanced with respect to the second end fitting 2 (Figure 11), and an

30 extremity of the nut 15 remote from the first end fitting 1 is substantially in
vertical alignment with the second extremity of the second end fitting 2,
which comprises a smaller diameter in comparison with the outer cylindrical
surface 7, a space becomes free and allows the insertion of an o-ring seal
21 into
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25 with the cylindrical guidance areas 18, 18'. The protrusions 23 diverge radially from their natural
position under the force of the outer surface of the secqnd end fitting 2, so as to allow the nut 15 to
advance following the arrow F. When the nut 15 reaches$ an axial position that is sufficiently advanced
with respect to the second end fitting 2 (Figure 11), and an 30 extremity of the nut 15 remote from the

first end fitting 1, js substaptially in vertical aliF%nme.t.with the second extremit of:? secand end fitting
2, which compritie Bdmistier el 17 ATRpBREBI Uit (e dCEy MM ke T Sl
becomes free aidd #lempsthenngerpeniphary Fomgsdaastellation-drduhe the Becendhand catitg
positioned in the, second groove 20. This seal 21 is open on its periphery for its installation around the

second end fitting 2. This seal 21 constitutes not only a sealing means for the assembly but also 5
forms a stop makiig) skalndt 1 estivees Mieotdyondedlintiktmean g fer s iRskembtyih otdds®o

follow the concayetaroldal shangihRgnate AHNG SESORPLBA TiHB%EWRANERE Mittifg 1S MayRd in the

opposite direction, i.e. in the direction of the arrow G (Figure 12). The nut 15 therefore cannot be
separated from $88lssciiinesdintengder fmifeltaw the1rrpBeRdYGElRbahapoA® RadrrAbSitting

as shown in Figseeddd ER@ RiktiHEBiRFemenesivitn serpat Ve dhe $Reosgixitdttne feitaving the
arrow G, being pushed against by the first end fitting 1 during the screwig1 Process, to a final tightened
I

position in whiclthBSAUGHEALSitiAG 2TOUrSsSE@ BTN thE N MY sk tBergiarsy s PEnd
fitting 1. During ¢eisaruteenTteom 1th éokewbigithe arfoung, 2hevprietrtisonat23 Rgeip singnettatved

discontinuities in the shapge of the r surface of the . second end fitting 2, for example the edge 27
foning the fon RUR QT RCAT Shats THURG > SARU Ly IR g ting S5 30b T GFRE iR orened
position shown imithgrespEztthe phetrsmstons arpdsifithiteg &odialyinglitieevatiraie Gorizsingigsu8hadd at
least 20 some Qf r ing.elastic thei ositi e corr '
concavities of tr%egté}&%n?%né%ﬁﬁgg.t éiacﬁrgﬁégtign @%ﬁ;ﬁ%g{oﬁ% isg Es%%ﬁé}é ?ggﬁ%ﬁrﬁ%ﬁ? ]
unscrewing. Théiahtgnaepp5itsrriing hieheshenstena @ £otithistingp? asestrassacpebingvihento the

outside of the ny (Figuies, 97d 1Ak 1B PriRe (%562l GRINGARSEMPLY. BEARGTHIES AR Elosed

from the outside of the nut by a weld bead. In the second embodiment, the elements having similar
structures land f{RIQIHGNENR AsroMirfeedMecRAQEBEPIRNE0OIRBTESPEEMBUAE AistATiEmibiagirint.

the shape of the outer surface of the second end fitting 2, for example the
edge 27 joining the concave toroidal shape 10 and the outer cylindrical
guiding surface 7. In the final tightened position shown in Figure 12, the
protrusions are situated axially in line with the concavities 8, and at least
20 some of them, by returning elastically to their natural position, enter the
corresponding concavities of the second end fitting. The connection thus
made is secured against untimely unscrewing.
The apertures 25 receiving the extensions 24 of the strips are shown
opening out onto the outside of the nut (Figures 9 and 10). In order to seal
25 the assembly, the apertures 25 can be closed from the outside of the nut by

a weld bead.

In the second embodiment, the elements having similar structures and

functions have references increased by 100 with respect to the first
30 embodiment.

With reference to Figures 14 to 16, a second embodiment of the

connecting device according to the invention will be described only to the

extent that it differs from the first embodiment. In this second embodiment,

the connecting device comprises substantially the same elements and a

35 similar arrangement to that of the first embodiment. This embodiment



With reference to Figures 14 to 16, a second embodiment of the connecting device according to the
invention will be described only to the extent that it differs from the first embodiment. In this second
embodiment, the connecting device comprises substa'nltgﬂy the same elements and a 35similar
arrangement to that of the first embodiment. This embodiment - 13- includes both the first end fitting

101, the second end fjtting 102 and the nut 115 provided. with anti-rotation meaps, constituted by at
onst ono s TR B A T e R D eSS0 g R T A it the
Etrip is noth m?ummﬂl mué gr]laﬁv;erdwitd &dliveitthy mmté tHoitd t('nghlmnieah%umm jtautead 1l18"aieﬁe1aeslth
etween the first cylindrical guidance 1 he sec indri idance ar 18: The
third cylindrical éﬁ%angc%q Erea";d f%8 isasfeﬁp%ar;?%g%%trﬁr}% Theﬁgﬁs%%ﬁrggrié%ﬂ%g%e%fegﬁ 8 '9% third

groove 132, an@ﬁthﬁdhé@&ﬁﬁg W]Hmicfacglﬁfm@tnt:b%ﬁéénigWtwﬁbigr@qgm@., 1puthe
example shownjj}4he drawigas iPFIghES A QY dRISAEWESES & $Balasified Hewhieh isRpepgt a

location on its periphery, so as to be inserted by radial elastic corw)ression into the nut 115. The strip

114 released in @bKlicAl DHEARS B FERFal dShitd S4B P el SWindidcatiguitanea ardr hékl-

against the insiqeef taraut ddmdrhastiguitithaeorapygr qampPrises idanstanerpial exensipg 133
cooperating with at least one protuberance 134 formed on the inside of the nut, at the same time

allowing the axi&YPBEIGRIHARCSAREE1A 18 RY Auth'TE STaPevEReng By FemivRs areRd
between the strigylihdricel theduridelarda 208hb\exaspieshawnotvestap.114 comprises no radial
extension, and the nut 115 comprises no aperture. The protuberance 134 is positioned on the third
cylindrical guidance area 118", and protrudes radially towards the inside thereof so as to be
substantially fluShevidxamipliees fenerofitherstrig rildinigsthie ekegupksdeagcritved, @ncaxiah exension 133

is provided, 25 dj u ntially in_th i ' ' f the stri nd.compyi orifices
135 having a sh%ﬁ?%ogn%%érrfgﬁa%ﬁigﬁﬁgt §P %eaé]?o u %brlgﬂgﬁs%l%éﬁswﬁgﬁpi%rﬁﬁrisg ir%?t?r%%%er in the
example. Accorifisgrted fentuasitleelaidisstaomeqiessioerante 184 inptadddnextbetistrinird bfoove

132 in order to regusedie AL SRAESEAYERIRELON A A1UEdHRr AL H Uiher HSigtEHaLshowN).

the at least one protuberance 134 is separate from the third groove 132. The protuberance 134 can

have diffedént skdfeto IRgheeisAapIOtleRAHBgIdR GbsBasEttiohtRe plHRISEFEhde a1 8liBR¥Aftially
the shape of a qiRfRi<isayis asidFE0SXiSF iR A3YAY PIBaKEY shmansPviRader &an ibhe

protuberance 134 formed on the inside of the nut, at the same time
allowing the axial positioning of the strip 114 in the nut 115 and
preventing any relative rotation between the strip 114 and the nut 115. In
20 the example shown, the strip 114 comprises no radial extension, and the
nut 115 comprises no aperture. The protuberance 134 is positioned on the
third cylindrical guidance area 118", and protrudes radially towards the
inside thereof so as to be substantially flush with an inner face of the strip
114. In the example described, an axial extension 133 is provided,
25 extending substantially in the axial continuation of the strip 114, and
comprises orifices 135 having a shape complementary to that of the
protuberances 134, which are three in number in the example. According to
a feature, the at least one protuberance 134 is placed next to the third
groove 132 in order to reduce the axial space requirement of the nut 115.
30 In further variants (not shown), the at least one protuberance 134 is
separate from the third groove 132.
The protuberance 134 can have different shapes. In the example described,
in cross-section the protuberance has substantially the shape of a cylinder
of axis X, said cross-section having an axial dimension smaller than its

35 peripheral dimension, making it possible



35peripheral dimension, making it possible - 14- to space the anti-rotation means apart on the
periphery of the third cylindrical guidance area 118" to prevent the axial extension 133 passing over
the protuberance 134, and/or locking the second end Ti% ig 102 in the nut 115 under the effect of the
torque. This form of 5 protuberance 134 makes it possible to stop the rotation of the strip 114 on the
nut 115 for high, torques wjthout increa};sz,ai the dimensions ?f the connecting device IQ the %xample

shown, the axiapexﬁ ﬁg%ljl: %:?E‘&’Hb%seg Vo BrifiCes 188 '¢alh Q&iﬁ)gefé Btfier v(\)/ﬁh Q%rgtdB rance

134. In variants{pbthsiroven) gaiaaalcextamsian 188 'Cartcopperadat 10heithavial septeatton 133

protuberances ! icular.if t ' siogyis J- 0ject] jally from,the. strip 114
and has a form]g%%%%e@naé%%gr?/ﬁg tﬁiogg%s 0 'Eehge %&fué?gr%%igfgﬁgfg%%t CIe gggigﬁet?ééo sion
133. In other valifAtsitndhehawit), th& stipders tha cefferisecdevidral $eparite radiaiseXmmsiops 133.

15 Moreovey, a$,56QiMa1a,d8u183 In a0 16 JB&siIb ke S3p GUBPFSE RIJRASE Afe IRREINq!ER 136

allowing the at least one protrusion 123 to move radially outwards to emerge radially from the at least
one concavity 108 dhigng ¥helrbbation el FRAAUSSoW tHeosEcomer 8adifidng €odi methel 2t eXmple

shown, a singletpaes 1ot i3 ia dhedernmk pdreeymisiarsaare inchre 3wl fewt Braryaions3123. In
variants (not shown), the nut 115 comprises several inner notches 136 each in line with a protrusion,

the inner notch&L TR MERRFUIE BB sSineSHIp LAY Rh HAAE HIGE M ha RERIERSI AR o
emerge radially 13 Provisivaria also (hatedaotha exireraities efxbenaims af3Bedanf each geiterally

noles 137 low H SartELr SBALEY GioBERMRELP (e hediahoAn st RRCHb tiorford By (18 3irp 114
in 30order to redxde tis¢oelaistid fatigupedf e ptdpidgdaxially from the strip 114 and has a

form complementary to the parts of the protuberances 134 adjacent
to the radial extension 133. In other variants (not shown), the strip
114 can comprise several separate radial extensions 133.

15
Moreover, as shown in Figures 15 and 16, the nut 115 can comprise at
least one inner notch 136 allowing the at least one protrusion 123 to move
radially outwards to emerge radially from the at least one concavity 108
during the rotation of the nut 115 on the second end fitting 102. In the

20 example shown, a single inner notch 136 in the form of a groove is
arranged in line with four protrusions 123. In variants (not shown), the nut
115 comprises several inner notches 136 each in line with a protrusion, the
inner notches 136 having different possible shapes allowing the at least one
protrusion 123 to emerge radially.

25
Provision is also made for the extremities of the arms of the U of each
generally U-shaped cutout forming the protrusions 123 to open into holes
137 passing through the strip 114. The holes 137 allow in particular a
better distribution of the mechanical stresses undergone by the strip 114 in

30 order to reduce the elastic fatigue of the strip 114.



- 15 - In the example in Figure 14, the end fitting 102 comprises several concavities 108 in the form of
splines along the longitudinal axis of the end fitting, insT towards the axis of the end fitting with
respect to the cylindrical outer surface 107 of the end fitting 102, said splines being open 5 on the side
of the end fitting 102 opposite the flare 104. Non-limitatively, the splines of the example in Figure 14

duced with herical milli ter formi line i fa circle in a pl f
Cocton normal 151630 lbrGREBIRLT s X SHIH datrat iné e RNt AQPirBeHITRE HEAREhat
have just been «tes«:ﬁbézii_e‘anlﬂadimdee. db rthg Mdﬁinabmjohgléhis]@n giamtttuhirah_s diﬁe_trmtafwtu res,
forms and variagi gmpoduents el padnyRatia farpe BRI IR GARRMALIBIATS 1

combinations inso s they are not incompatible or mutually exclusiv n particular, provision can
also be made fopytiediiterstatin sneface tdbe pidtidcenbefifiées tHd2nsaahd e éssbeimyfieian 1 (not

shown). Pravisign, aaa alrrbsrmade Ry feinlingt e narotetkonpaeai4he go-fitingsiqa for the
protrusions to enter concavities formed on the nut. 20Moreover, as shown in Figure 13, each strip 14"
can have a protf§iSR RS R oRMByRIAN L BIGHER déiinTtcRrBy YCeenwit? ISRiMIped FOtbinee'.

The free extremiytedriTe iaingB 4nssin &0k RRGFHRG thsr Rreifefiom 23 ampaserdtidisrymale a
curved shape via two successive folds, so as to present a boss facing the nut 15, on the opposite side

to the protrusior®3"€I8RaItHEiRRLAXISPEach protrusion is thereby increased, due to the boss resting
on the base 22 of the first groove of the nut 22. This option thus stresses three edges 29 (at the base

ofthe tab 7). S0 THst 00 op e i oh e BRI BLHESROM PR et gl e

described and includes all the technical equivalents.
In particular the different features, forms and variant embodiments of the
invention can be combined with each other in various combinations insofar
as they are not incompatible or mutually exclusive.

15 In particular, provision can also be made for the anti-rotation means to be
provided between the nut and the first end fitting 1 (not shown). Provision
can also be made for the strips to be mounted on one of the end fittings

and for the protrusions to enter concavities formed on the nut.

20  Moreover, as shown in Figure 13, each strip 14’ can have a protrusion 23’
supported by a tab 28 itself delimited by a generally U-shaped cutout 26'.
The free extremity of the tab 28 that is not supporting the protrusion 23’
comprises in this example a curved shape via two successive folds, so as to
present a boss facing the nut 15, on the opposite side to the protrusion 23’.

25 The stiffness of each protrusion is thereby increased, due to the boss
resting on the base 22 of the first groove of the nut 22. This option thus
stresses three edges 29 (at the base of the tab 28), 30 (first fold, on the
side of the protrusion 23") and 31 (second fold, on the side of the free
extremity of the tab 28).

30



1. Device for the connection of a first end fitting (1, 101) onto a second end fitting (2, 102), in particular
of a pipe, the device comprising a nut (15, 5 115) provgjqfed at a first extremity with a threaded bore
(17, 117) into which is screwed the first end fitting (1, 101) along a longitudinal axis (X) to a tightened
position in which the first end fitting (1, 101) is subject to axial stress with the second end fitting (2,
102) received in the nut, said nut (15, 115) and the sec Send fitting (2, 102) being shaped so as to
limit the 10 axial displacement of the nut (15, 115) ect to the second end fitting (2, 102) in the
direction of screwing of the nut, characterized in that said device comprises anti-rotation means

ocated betweer thapu 46y L5 At s of e 1510 900 Seperee, LOemfdiinas

called the locking end fitting, said anfi-rotation means being cons ast one strip (14,
114) placed aroend fitgingkihg Khd) fiitnpaahic Wrte alliag i th e stexvicin eo ampgisirdsacteitddut the

longitudinaksaxis; (P5) $sl R CRMPHNDG AAERTHP AR SUFONEP bote 147) GUAURDIR ARkness,

which is capable of enterlng radially and elastically into at least one concavity (8, 108), during the

relative rotationiBedfeErethe et ![@5 %ﬁ'ﬂ@-}%d {hel8dirris ﬁtt‘iﬁ@‘:’(@u%’zﬁ)‘ anibentergthg@

therefrom whentgyiaistisieyeerbndia maﬁ%mn@%mmﬂ@.@appllqdmtwe@@btj&@%(A§.a115)
and the locking end flttln%rlﬂe 102), the strip (14, 114£and the concavity (8 08 ) being res ctlvely

mounted and foPRESS Gtﬁgo'ﬂfﬁ% jtinhé odifidg EFfFEAg rCZt BYibr $E-04is6L 25 2.
Connecting devtmeSa}caﬂwlﬂgetcsétmﬁdleﬁhafm@glz@, in 029t Begrigckhngpeddddtiag inthierseaned end
fitting (2, ecting device haracterl ed in that the 30 strip (14,
114 s Mot BN AE HR f (05 T it e S5 iy G5 PRy 1 Tt R et Biphery
of the locking effidtirign§2(2,10@2)in thé dnmmhen'tnmg densed rag cuit tine no gl aina & atesizexteiiz Eoldby

comprising at 3glgast c%t” qﬁy‘r‘—ls]ejs“)aﬁ’ﬂ R%ri.‘éct‘r‘é%r o %6@%@%6‘(? o (ﬁq%nﬂl}f’ @'2? at th;”

extremities and extending globally over an angular sector he ongitudinal axis
Connecting devickbacenedaiyea stadmesothbeabinstizdd ihGhhteswtisetapd (2, 102) end fittings,

called the locking end fitting, said anti-rotation means being constituted by

15 at least one strip (14, 114) placed around the locking end fitting and
extending over a determined angular sector about the longitudinal axis (X),
said strip comprising at least one protrusion (23, 23’, 123) cut out of its
thickness, which is capable of entering radially and elastically into at least
one concavity (8, 108), during the relative rotation between the nut (15,

20 115) and the locking end fitting (2, 102), and emerging therefrom when a
torque exceeding a predetermined threshold is applied between the nut (15,
115) and the locking end fitting (2, 102), the strip (14, 114) and the
concavity (8, 108) being respectively mounted and formed on the nut (15,
115) and on the locking end fitting (2, 102) or vice-versa.

25
2. Connecting device according to claim 1, characterized in that the locking
end fitting is the second end fitting (2, 102).

3. Connecting device according to claim 1 or 2, characterized in that the

30 strip (14, 114) is mounted bowed inside the nut (15, 115) while the
concavity (8, 108) is formed on the periphery of the locking end fitting (2,
102).

4. Connecting device according to claim 3, characterized by comprising at

35 least two strips (14, 114), in particular made of metal,



5 (14) comprises at its extremities a radial extension (24) entering a corresponding aperture (25)
formed in the body of the nut (15), in order to prevent any relative rotation between the strip (14) and
the nut (15). 6. Connecting device according to claim 5, characterized in that each 10 aperture (25) is
produced so as to open out between the inside and the outside of the nut (15), the area opening to the
outside being clpsed by a we rd|n to an Qne of clai to 6,

5P liE Devi ice acca ! ?I

characterized in Al the TEn ?(Je.g h% eﬁne?)é ve Fﬁa) regelv Iqé %rlﬁ %h@ Ys. OC\fSnngctmg
device accordingrigday sectof oladhe 3 4b 6. chiaeactegitedimalhaxisaet) strip (114) comprises an axial
extension (133) cooperating with at least one protuberance (134) formed on the inside of the nut, in
order to 20prevent a relative movement between the strip (114) and the nut (115). 9. Connecting
device according-toetintgtiohadgsticazedcerdingthe akdimnesicelRarnqiaBasbinpkiels eadyidiiiplaced

between twe ProtuperapRes (ded) o4 it SRPARHIBY dgVicsRacadian dbrain $) orheeharpciprized

in that the at least one protuberance (134) is engaged in a window having a shape corresponding to
the axial extensfHT@IHNIING aLBHHEEtIEPdPCR 8L dbréigy Q@%Y\)%Héeof‘era 3 ip pnder to

characterized inghatdhe sHPrelddyis roitisachebvackiy dHy inercel gy islkaep araa (A418)). -18- 12.

Connecting device according to any one of claims 8 to 11, characterized in that the nut (115)
comprises at least one inner notch (136) allowing the at least one protrusion (123) to move radially
outwards in order, to eoratgetragiadyicsm deecatieasttonelagmncayity kP8 terized in that each

10 aperture (25) is produced so as to open out between the inside and the
outside of the nut (15), the area opening to the outside being closed by a

weld bead.

7. Device according to any one of claims 3 to 6, characterized in that the

15 nut (15) has an inner groove (19) receiving the strip (14).

8. Connecting device according to any one of claims 3 to 6, characterized in
that each strip (114) comprises an axial extension (133) cooperating with at
least one protuberance (134) formed on the inside of the nut, in order to

20  prevent a relative movement between the strip (114) and the nut (115).

9. Connecting device according to claim 8, characterized in that the axial
extension (133) comprises a region placed between two protuberances
(134).

25
10. Connecting device according to claim 8 or 9, characterized in that the
at least one protuberance (134) is engaged in a window having a shape

corresponding to the axial extension (133).

30 11. Connecting device according to any one of claims 8 to 10, characterized
in that the strip (114) is mounted on a third cylindrical guidance area
(118").



5 13. Connecting device according to any one of claims 3 to 12, characterized in that each protrusion
(23, 23, 123) is delimited by a generally U-shaped cutoyt, the protrusion (23, 23", 123) being obtained
by embossing, into a spherical shape, the material sitaé ed between the arms of the U, in the
10direction of the longitudinal axis (X). 14. Connecting device according to claim 13, characterized in
that for each gengral U-sh?lped utout, the egds f the arms offIhF U op§rg Olfntjélnggl holets 137
provided throughthe RNPYTHAS T5VHE SRREHAIUBMES ISR HRYTS EniPont STEAMIRET45% 4,
characterized bynctmaprisiaghbét(des) foompribeg bt peatstisiorsi dretnndach ol/Ee3 G alaywiag seetor of
360 with respect {qdfie, opaltydia) aiih 0> 3N proEn sinbihand. uisen soneRisseharse for
receiving said 20protrusions. 16. Connecting device according to any one of claims 1 to 15,
characterized ingstiatlyefsonp the, at1lepshoaatferaasiyectGBin 5 mm, for example 1 to 2 mm, and in
that each peotrusion (23, 23', 123) reaches a height of less 25than 5 mm with respect to an adjacent
area of the strip, this height being for example comprised between 1 and 2 mm. 17. Connecting

device according3o 48NBREWHITIERMICE PESA! RALAARYIARLIRTIFARIBRTR SRotdsiOhaBeissiZedported
by a tab (28) 30getinteddan resnerbv Yzshapsd qutgytis -dkfimibedrey exgenurspy thedaldes)

being curved so as to present a boss facing the side_opposite the Pr_otrusion (23'%. 18, End fitting

(2.102) for impl&thtind A BAAELRIHédRe 22cortding RFING obtained by embossing, into a

spherical shape, the material situated between the arms of the U, in the

10  direction of the longitudinal axis (X).

14. Connecting device according to claim 13, characterized in that for each
generally U-shaped cutout, the ends of the arms of the U open out into
holes (137) provided through the strip (114).
15

15. Connecting device according to any one of claims 1 to 14, characterized
by comprising between four and eight protrusions distributed over an
angular sector of 360° with respect to the longitudinal axis (X), and
between eight and fourteen concavities shaped for receiving said

20  protrusions.

16. Connecting device according to any one of claims 1 to 15, characterized
in that the strip (14, 114) has a thickness less than 5 mm, for example 1 to
2 mm, and in that each protrusion (23, 23’, 123) reaches a height of less
25 than 5 mm with respect to an adjacent area of the strip, this height being

for example comprised between 1 and 2 mm.

17. Connecting device according to any one of claims 13 to 16,
characterized in that each protrusion (23’) is supported by a tab (28)
30 delimited by a generally U-shaped cutout,



5 any one of the previous claims, characterized in that it comprises concavities (8, 108) having the
form of faces arranged in a polygonal shape. 19

the free extremity of the tab (28) being curved so as to present a boss

facing the side opposite the protrusion (23’).

18. End fitting (2.102) for implementing a connecting device according to
5 any one of the previous claims, characterized in that it comprises
concavities (8, 108) having the form of faces arranged in a polygonal

shape.



