JO NI NG DEVI CE FOR CONDUI TS AND ASSCCI ATED JO NI NG PROCESS Thi s invention
concerns a joining device for gas or liquid conduits carried in an aircraft
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the nitrogen circuits of airplane fuel tanks, in which the normal pressure
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two general | %n&é’%ltéﬁi d and put into use must likewise resist various chemical products,

particularly kerosene, as well as high pressures.

The invention also applies to circuits of cooling liquids (particularly of the
“supplemental cooling” type) that operate at pressures of about 15 bars.

20 The invention likewise applies to oxygen circuits. It also importantly
applies to pressurized liquid hydraulic circuits for flight controls or landing gear
controls, where the pressure can be significantly higher, for example about 350
bars (5000 psi).

In all of these circuits, one is confronted with the need to control the

25  conductivity of the installed piping circuit.

For metal piping, interconnections between two pieces of conduit can be
utilized to control the electrical resistance, or even to provide electrical
insulation by means of a non-conducting section. In this regard, the document
WO 2006/049956 describes five dielectric tubular piping interconnections for

30 dissipating the electrical energy associated with the accumulation of static
charges on the conduits that transport fluids, possibly at high pressure, in an



| i ght metal coaxial housings, a cylindrical spacer of PEEK [ polyether

ket one], a disc shaped spacer of Krefine to control the resistance between
t he firstweandidssosecond housi ngs, and an envel ope made POfi/Gs20ma0¢006@l t hat
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conduit elenment is known fromthe docunent WO2007/1 10501 . The sl eeve
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conponents, on _ I's encapsul ated. This glued-on section is

advant ageousllijis speciicallyl tayahétaragially comppssicmelleabld cimpiag sleeiet hi s cont ext
and for the purpose of resolving the problemalluded to above, a process
for intedBonnecti Agcamnduitefart ceuring san egessose dbrpygBomdal comprassienr BY t he
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conprises the Tolfow ng stepS: - placing a cylindrical section of a
connecti on oWVO9BI58DE of the first conduit - crinping at |east a part of
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15 conduit tube and that is to, at least indirectly, engage with another conduit
element is known from the document WO02007/110501. The sleeve surface that
is to come into crimping contact with the end of the tube includes a section
coated with an adhesive comprising at least two components, one of which is
encapsulated. This glued-on section is advantageously recessed, preferably by
20  projecting flanges.
In this context and for the purpose of resolving the problem alluded to
above, a process for interconnecting at least a first and a second conduit to
control the electrical resistance of a piping circuit is characterized in that it

comprises the following steps:

25 - placing a cylindrical section of a connection onto an end of the first
conduit

- crimping at least a part of the cylindrical section onto a first conduit,

with a spacing block of a polymeric material having a preselected conductivity

being positioned in the extension of the end of the first conduit and clipped to

30 the cylindrical section, with the crimp then locking the spacing block to the

adapter.

- joining of the spacing block to the end of the second conduit.



adapter. - joining of the spacing block to the end of the second

conduit. This process nmakes it possible to readily forma network of

condui t s Wewingossosont rol | ed resi stance by neans of thePchaise@oofooshe
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parts and mai ntalns em at f1xed spaci’ng, and that the term crinping
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corrpressqgn fg%ﬁ%F&éﬁ: a%)é tance is the fact that the electrical

resi stance o e resu conduit network can be controlled by selecting
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conduits required for I cation, for exa alum num titanium or
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and that the term crimping designates a mechanical fastening operation without

welding, for example by compression.

Of particular importance is the fact that the electrical resistance of the

resulting conduit network can be controlled by selecting the material and the

20 size of the spacing block, while retaining the conduits required for the
application, for example, aluminum, titanium or stainless steel conduits of a

given geometry.

The interconnecting device is installed at the location of the conduit, and

is permanent once it is installed. Because of the method of attachment by

25  crimping, the mounting can be performed at the location of the conduit network,
possibly in the presence of geometfric constraints (obstruction, limited

accessibility).

The proposed solution makes it possible to establish a connection that is

resistant to forces of traction and rotation. The resulting connection is also
30 watertight.



resistant to forces of traction and rotation. The resulting connection is
al so watertight. According to an advant ageous characteristic, the crinping
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block and the adapter).

According to an advantageous characteristic, the first conduit maintains

the clipping shape of the spacing block during the crimping stage.

20 This characteristic makes it possible to reinforce the deformation of the
resulting assembly of the clipping piece of the spacing block and of the
complementary clipping piece, since this assembly is then compressed

between the conduit and the crimping tool.

According to an advantageous characteristic, the first conduit is

25 positioned prior to the crimping step so as to immobilize the assembly
consisting of a clipping piece of the spacing block and a complementary
clipping piece of the adapter in the clipped position. Thus, once the crimping

has been performed, the conduit locks the clipped joint and therefore locks the

spacing block with respect to the adapter.

30 According to an advantageous characteristic, the longitudinal distance
(taken at its absolute value) between a clipping piece of the adapter and a
section of the adapter to which the crimping is applied is less than fwo times



spacing block with respect to the adapter. According to an advant ageous
characteristic, the longitudinal distance (taken at its absol ute val ue)
bet ween awol2oppios@epi ece of the adapter and a section oPCTRES2@0API066 t O
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transverse Witgé heférerﬁtfbg Ot/tfahs\‘ﬁslzrséom?tﬂ tr?f the fsBeoaduigl ot @ldehiegualefetisisce
ransverse w , o Or % O IS ference. wi dth n the case of a
Ci rcgl ar cond"ﬁfefencteﬁfaé‘st’%ﬁsﬁﬁ"‘é géﬁ’ %éh'Pﬁ%feEﬁn&ﬁﬂY’%ﬁk" or else the

i nsi de di aneter. hould b note that the jnside dianeter of t adapt er
hoe Sel ocrad Lo b dRMAsEobt R et CaRIp ThisaM4IPIEES CBRHLICE e B our o

on the outsi dgah&RF.eof dlde e mddérmmﬁet@pertashdmm b2 ﬁ@tet:lomdhénﬁméhe
outsi de. This chojce of positioning of the crinpjng a‘rﬁ ation to the
E@Pt%rogtt

cli ppi ng pi eciamateesf the a@%&tebW@Sﬁ?'eat%%t%b% fegual {ghiheedi PR fitste

| ocki ng oper aiohatlit s rasBRACIROtHY @gtsidd therE6S Hefe tAm Eh‘@ dpenatien .ist he
crinping of the adapter onto the conduit, particularly by deformation of

the assenbl y ResiesNed frag e outgifes onpl enent ary cl i ppi ng pi eces, is effective.
Bel ow a di stance of 0.5 tines the dianeter, and even 0.2 tines, the
deformation is grdhisethoiruolaprsifioaing of the CHMBING #4R1IN refatiofpicthesIiPRINGl y] | a

tighter Interdétfekmaﬁ@scﬂ gsuetfaértt% @tﬁa%r\nﬁ{té E@rfdt ﬁqltrté 1BBKiRG o Eeta‘ﬁon

characterlstlc the cri INng I's per orned suc he rati © between the
length ovér afitot sphcing tilagki with respeet icoinecedanier, ﬁhﬁecwémQIOfctbﬁtaéi’é‘Ptelrengt h

between the a%qh"t‘tpttheer Gt ﬁ?ngesf:&llbi) dtetg?ﬁ’ta iGN B?Lﬁ@eﬁ%e tE&%ls]t[ng?b t\tv? shoul d

be noted for seque tiron t at t I'ength of useful
cont act bet weempidrecridaptippingniecdse i offeiive. Balpwapartatoeecbf%tlme@ thgi s of

t he adapter ri.a [ d S rat

cri mpi ng, 1 enBer A HER G ans et BB b B e R TP e
adapt er of tl{ell thedrorercerdainty), 4 lighter intdrioclondui t is |ocated and the
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the adapter Og %Earf\t.":\'lhrrllé:cr| Stﬁcmleth% fatls be&& heﬁer?g% Qemﬁ/ﬂrch tFte crimping is
performed and the useful contact length between the adapter and the conduit
tube is between 0.5 and 1.33.

It should be noted for the subsequent description that the ID is the length

20 of useful contact between the adapter and the conduit tube, parallel to the axis
of the adapter. If all of the material of the adapter is used for the crimping, it
concerns the longitudinal distance between the mouth of the adapter of the side

on which the first conduit is located and the complementary clipping piece of

the adapter.

25 It should be noted for the subsequent description that the IF is the length
parallel to the axis of the adapter over which the crimping action is performed. If
all of the material of the adapter is used for the crimping, it is measured from
the mouth of the adapter of the side on which the first conduit is located.

The selection of this IF/ID ratio makes it possible to ensure that, while

30 performing the operation of locking the spacing block with respect to the
adapter, the crimping of the adapter onto the conduit, specifically by the
deformation of the assembly consisting of two complementary clipping pieces,



all of the material of the adapter is used for the crinping, it is neasured
fromthe nmouth of the adapter of the side on which the first conduit is
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15 as the conduit or of a different material (for example an adapter of stainless

ghed so

steel on a titanium conduit, or an adapter of titanium on a conduit of stainless

steel).

According to a second characteristic, the invention likewise proposes a
joining device for conduits to control the electrical resistance of a conduit circuit

20  with this device comprising:

- an adapter comprising a cylindrical section that is to be positioned at
the end of a conduit and crimped onto it.

- a spacing block of a polymeric material, this spacing block being
designed so as to be clipped onto said cylindrical section, and to being
25  connected to the end of another conduit,

with the device being designed for crimping at least one part of the
cylindrical section onto a conduit, while the spacing block is clipped fo the
adapter in the extension of the end of the conduit, this results in the locking of

the spacing block with respect to the adapter.



connected to the end of another conduit, with the device being designed for
crinping at |east one part of the cylindrical section onto a conduit, while
the spaciw@ 2pligwkeobs clipped to the adapter in the extemsirais2eh/o4tve0 end of
the conduit, this results in the | ocking of the spacing block wth respect
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crimping is particejcagpacirf ek cyRphasaale iRee dREighed té eAgaddwrVer ,
the crinping reduces t¢1e rgd al pl ag bet vvegeﬁs%g t wo ciI@i ppi ng %i eces and
creates frictdemyenae@ny elippinowecepidbe @dafet-o an advant ageous
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i npl emented, | ocking, which inmmobilizes the conduit longitudinally, is
easily achieved by crinping. According to another advantageous

characteristic, the SRagk3GtHY BGArab@ristic, the locking produced by the crimping is

15 particularly effective because of the deformation.

Moreover, the crimping reduces the axial play between the two clipping

pieces and creates friction between the two.

According to an advantageous characteristic, with the spacing block

having a clipping pieces designed to engage with a complementary clipping

20 piece of the adapter, it is better designed to enable the positioning of a conduit

in a crimping position, so that a conduit in the crimping position radially
immobilizes the clipping piece in the clipped position.

Thanks to this characteristic that readily implemented, the locking, which
immobilizes the conduit longitudinally, is easily achieved by crimping.

25 According to another advantageous characteristic, the spacing block is
furthermore designed to allow a first conduit to be positioned with longitudinal
freedom in the positioning of the first conduit with respect to the spacing block
equal to at least 2% or advantageously, 3%, 8%, 15% or 25% of a

representative transverse width of the spacing block.

30 This characteristic is particularly of interest when the clipping piece of
the spacing block allows for general rotational symmetry, and in this case, the



furthernore designed to allow a first conduit to be positioned with
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char act eri st it@nsgerparwitthubiuthey spécuhg\tmcﬁstamnasslmmsﬁ tppengyual ecehef the

spaci ng bl ock, al | ows ner rotational s d in this case,

t het ransver S@IW%FPFIOB&' Ba? |t%°|lﬂp519(p'83‘?1 %ﬁ@%‘ﬂﬁh ~RGUENEFT ¢ o t he
di ameter of tdam b%_uhéaﬁ@mafdu_hhn@teﬁhﬂtﬁ@bﬂ@uﬁpigegpemmmhawth the conduit,
whi ch can be the internal dianmeter if the crinping is perfornmed external Iy

The spaci ng bl ockThg sph€iAg dmkméntd@slgné@t@erﬁétﬁe prespdsitioningdfef condaipndui t
with freedom for positioni the conduit | on with respect to the
spacing b ocRN'féﬂt frP@%%ff‘ u%ﬂ Itagingydhen copdialf ﬁwvgma@%w'@b/mpe%%) ey
exanpl e of t gtdrbdkrht%mbqeél -to 1206, ST Qb Tdralsly, IB%, e8bs tras s, ler &xinggl@al

di aneter of t |ng pi ece of the spacing block in contact with the
conduit is ad’\fﬁ?ﬂ‘é{@ Iuesigtumed to be equal to the outside dianeter of
the conduits of this agipl i cation. As explained previously, the conduit can

i mobi | i ze the cl iRy e eetedithat e ivEMmbaipnpen of BA. c"rmlug Piegce of thesul t of
this position Q&nértﬁ(%i@m cérhsctsm@ltﬁ@ cBh@Gkid aaepragHaRdlyt Ssstnldl ® bhe

positioning o onduit In at least a first and a second external

posi t i on10an®oudhartbegeisisel diamater ohtheroepduita of thisgipplieaiion. The spaci ng bl ock
radiaiiy imobilizes the clipping piece in the clipped position in all of
t hese useful posi Asexplaingd pravwosgndbie condit exviermonilize Wechnpring Piegsiing

position is f i nal
Pransl ati on or® SiPHetodsHBf, ThEe dd & reit SREhAARAND otton? inORBGHE NS
or nore. The hikiisdesigned husnalde thaedosifiorang D’émeh@JIhlﬁlrﬁ‘téeaSt\& firdloand @ he need

to cut a sect] i i 0 an
alternative deggférgcfg%t%ﬂ\%l é&@%ﬂ tanghg\r/gr](i:t? g??%sgp aA)PIB émégﬁfgé{ gég(}l r?al
positionipg freed r
di nensi or}gof t he ?ﬂ%p%ﬁﬁgaﬂl%%ke rad aﬁbgr?@#obhlgg? a&tpwn@é&e atr%d‘:j n5| on. In
t he position in all of these useful positions for the condmt
Moreover, the second crimping position is separated from the first
crimping position by a longitudinal translation of at least 2% of the internal

diameter of the clipping piece or more.

20 The device can thus be used in a flexible manner, without the need to

cut a section of the conduit, if it is too long.

According to an alternative description of this characteristic, the
longitudinal positioning freedom is equal to at least the longitudinal reference
dimension of the clipping piece, or preferably two times that dimension. In the

25  context of this description, the longitudinal dimension of the clipping piece is
then taken as a reference due to its interaction with the conduit. This

longitudinal dimension can, for instance, be a radius of a projection.

As it happens, according to another advantageous characteristic, the
clipping piece of the spacing block comprises a projection, the radial cross-
30 sectional profile of which is more or less circular, with the complementary



context of this description, the |ongitudinal dinension of the clipping
piece is then taken as a reference due to its interaction with the conduit.
Thi s | ongwoudiwmbeodi nrensi on can, for instance, be a radiPa3/usko18/0p006§ ect i on
As it happens, according to another advantageous characteristic, the

cli ppi ng pi eehppifg tpeces PRGN gdibtec koPrsing s sadtyp rthg eadiabBrosk Becticdi al

crosssecti onal rofiJe of which is re.or lLess circular, with the

conpl enent ar y&fPfﬁ)?)B{W@CBF%%“H?WH@%%EPFMW sing a cavity, the radial
cross-sectional profile of which is conplenentary to sai d projection.
Acoording to an nOGERPRGABLAN BHEHRISH A R e HIRS PBES B8 he

spaci ng bl ockpagiflg HiskCaitPtREsHhelEhehtdrP RN ipRee &Ff the RRiaptaRHIew Rl | ow for
rotational symmetry. According to an advantageous characteristic, the

spaci ng bPockotationd@emBietiyol yur et hane ketone (PEEK), for exanpl e of PEEK

| oaded with 15 to 45% of glass fibers. PEEK | gaded wi th carbon fibers can
al so be used; thedecerdiBottyFBsadyantagseys ChAAGEsc, g PRAMNGPICFk S8 enent s.

Q her nat eri%lfﬁougeﬁéiﬁdﬁe%ét&ga PEmON R icka@pleSbB IO 1k RIRIBH M PR Ak al one
or in conbination. The s_:oam ng bl ock has reinforced nechani cal properties

in this caseglapidiberse EGKclgrdethwith garben fibery ¢ancalpe begisedit tbpse ehtyPes a
simlar syst - i I i e A ar bon
nanot ubes. | E)rfntﬂ eggg$r§l§%§§t%§b 5elﬁ}l((:)% %ﬁ%ﬂ@@%Eé&ﬁ?ﬁEﬁe&é’aﬁ ? ﬁﬁsgti?{ue{@g ?i bers

i s consi dér ednaeahabisabreinforsentent gambe-useddaonermy ingeambingtion AThe spagingel v,

t he spacing K. 0ad e r othe ; 10%
or preferabl 3’5(%& &‘égnf%ﬁg%%énﬁ%h%@r E’gopdgr%é\}eﬁﬁb@%nm%ggo. an%cliébg%%a?l t c;n

| i kewi se be nrexidutioh iSPEEiss gnelateatlearuisl aysimiadisystam wheoathempaniagdlagsés and of
a material constitut] a hani cal reinforce i - the
spaci ng bl ock" O%%tﬁgdlgag?eacb"’itﬁyc;?ﬁ%%ﬁgﬁ%tué%ﬁ‘;Tlﬁ 3&6 cﬁhé%%%%uéf#%?'?% of the
mat eri al can FEB/€Icddéd avithnflaseaibeesis candidareddn becncernpletely sgacomiyucbhgck or a

spaci ng bl.ock nmade of a material whose conductivity is between 102 and 10s
W for exanpl®e88ln specifically be used

Alternatively, the spacing block is made of PEEK loaded with carbon
nanotubes up to 10%, or preferably between 0.5% and 3%, perhaps even
between 0.1 and 3%. It can likewise be made of PEEK simultaneously loaded
with carbon nanotubes and of a material constituting a mechanical

20 reinforcement.

Alternatively, the spacing block can be made of polyphenylene sulfide.

The conductivity of the material can have different values, and a non-
conducting spacing block or a spacing block made of a material whose
conductivity is between 10 and 10® Q, for example, can specifically be used

25 according to the present application.

Generally speaking, the joining device is suitable for connecting two

aluminum, titanium or stainless steel conduits installed in an aircraft.

Furthermore, the spacing block includes a non-conducting section

having a longitudinal dimension between 5 and 50 mm.

30 In this way, the adapter can sustain a high breakdown voltage, while

retaining its small size.



according to the present application. Cenerally speaking, the joining
device is suitable for connecting two alum num titaniumor stainless steel
condui t s wazbdldose@ei n an aircraft. Furthernore, the spa®Cmgskéionkoosncl udes
a non-conducting section having a | ongitudi nal di nmension between 5 and 50
mm In this way, (e iagaibnrwil aowsies asdribad i glatair pakdans of the agechedhi | e
retaining its_snall shz . The invention will now be described in detail by
means of the MA¥SREWNCgures, of which: Figure 1 is a sectional view of a
spaci ng bl ock use%iin the invention. Figure 2 is a sectional vijiew of an

adapter used in af BfBddt AsFEIYRRl ViRY 9TRARRAFCINGPIOGK YigAdN 816 1IBVENto8ct i onal
i f th i bl gck of FEi 1 d of th .apt f .Fi 2 i
e P DL L e o RO B o

t he i nvents onpydritgdre 4 is a view simlar to that of Figure 3, in a later
phase of the interconnection of the spacing block and the adapter, a

condui t tube bei nFigure & isefsédiioalt Iewad A epacify BlocR o Figuré 1vareMofsthel | ar to
that of Figure 2 where the adapter is depicted in th esence o

> . 2 _ he pr f a
cri npi ng t oolad3@tarigfdigiyed tnman dutial phage of fheieoipiestion & 8PRIBRENED Mast ep of
t he process GfisttdthSodimépidfitedinvEhdH e 6 is a view simlar to that of Figure
4, with a crinping tool having perfornmed the crinping action on an adapter

posi tioned on the gaRdU s bUlgyisimidietopthas eNFRILEE 3L Ihe aSRas iaskl sfctke 1N a
first enmbodi ment of the invention. Figure 7 is a view of the cli Bgl ng area

of the ad&bt enterepnnaelion ek & Pafing RIOCKpand e BRJRIRT. o FCRIWD HRs PePlbe,

prior to crinpidibd ifodHE Bddpteg an enlarged part of Figure 7 . Figure 9 is a
view simlar to Figure 7 , after crinping. Figure 10 is a viewsimlar to

Fi gure 8. arver tcrﬁig'mé@-is B 9ia0eSirdifthr a8 %tna2 o TFgurk eX\Vswttre ahé TddRiRdis] aw
used in e firs
depicted in the presence of a crimping tool positioned with respect to the

adapter according to a step of the process of this invention.

15 Figure 6 is a view similar to that of Figure 4, with a crimping tool having
performed the crimping action on an adapter positioned on the conduit tube in

the presence of the spacing block, in a first embodiment of the invention.

Figure 7 is a view of the clipping area of the adapter in the presence of
the spacing block and a conduit tube, prior to crimping.

20 Figure 8 is an enlarged part of Figure 7.
Figure 9 is a view similar to Figure 7, after crimping.
Figure 10 is a view similar to Figure 8, after crimping.

Figures 11 and 12 are views of a crimping jaw used in the first

embodiment of the invention, in the open and closed positions respectively.

25 Figure 13 is a view of the spacing block of Figure 1 and an adapter used
in a second embodiment of the invention, in an initial phase of their connection

to cne another.

Figure 14 is a view similar to Figure 13 in a later phase of the

interconnection.
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enbodi nent of the invention, in the open and cl osed positions respectively.
Figure 13 is a view of the spacing block of Figure 1 and an adapter used in
a second woRzodioeeses of the invention, in an initial pha®PeTafs2e10810060
connection to one another. Figure 14 is a viewsimlar to Figure 13 in a

| at er phase of thfigund ersanrectiawrsimilgute Figures1d iMi @awassrnphase ©d thégure 13

in a later phase of the interconnection, and a co It tube being inserted
into the ada lgtg;qonﬁ%}lﬂneari%aicgngulgﬁubﬁl%glqgi1p%qr?qddn§ﬂ5%taga€t§,r. with a crinping
t ool havi ng performed crinping action aon the, adapter positionped .on the
condui 1 tube i n ¢ FBE dBelice VW SR Bk Y SR i CAMBRECHRa! GAYEd ment
of the i nventgepfarmd¥ bheringiing @atien bA the adagtel posiienspas ithg cohqakiub8nof a
polynmeric _material is a holl ow 8%&[’? exhibitin n rotatignal axis of
symetry X- X 1ehBUGEFeReR PLBASRAFIPY Dk, InjasecRad B’Eﬂ%‘t"é%ﬂté’ PYRIED- a
symmetry with respect to a pl ane perpendi cul ar to e X-X axis. Lt is
apparent that FigdV rfferpp(pggtotﬂgurgthél?e %t‘?%%‘!ﬂ%ﬁ*ﬂéfﬂ?%%?éy@eﬁﬁ”ﬂ?%ﬁ'
sectional vi gy §f hdiley tiH QubibRMgt Bini Rotati@sdl | ks dheyRmMRNA-XPsRbvhe of

t he spacing block 100 has _a central sectign 110 extendi ng over about one
third of its hosAgRtAllY. &dh iy th dapigtedt @RbeAPANt b RYTBEEHY OFth FRSPERUY Bf the
spaci ng bl 0%|anB1%§rgeﬁa\&@ r RPHELOX B4 1ERUpRterd tﬁlétsmgu%a Rie fth@oirRach of

the ends of the s I ng bléoc . This center section 110 ends with a small
step 115 l8es@tiadhedyfiguies i agesial sectippakirw of Bie Maripus partsiscyiestigrer | i s
designed to receive an o-ring. A projecting external threading 125 is

| ocated on the ot Abe extaraalgirotjesdee §Q@ang'%@cl§x1t0@rfﬂ% a el al sechen A

spaci ng bl oc . i f %egmi ; j [ | f the
throat, foll %&%eg]%ﬁrng\%é%p ggésﬁeztﬁﬂgfgﬁgrll a ’f%g‘ba%doﬁgféﬁ ?%Hml{ﬁ%m (y'la'ﬁg
i nt ernal pr ofdfltee efids dfehs ppading) block.ckhig oentarnseciion YD eids @bk distenagrPAect i on

150 representg | f i . i ' ; has an
i nsi de di anetfrleopl'gséay%%éiehpgf)ﬁge ér?r gﬁjlrtgé%f Tﬁﬁeég%ggk%orﬁmi@%s&ggﬁpl et ed
by a w ddded ssegit step MEdesceadin iafo ahgroevald 26fthathessyiichengeeh daikr, if

length PE designed to receive an o-ring.

A projecting external threading 125 is located on the other side of groove
120. The external profile of the spacing block 100 then exhibits a flat section
130 in continuation of the throat, followed by a depression 135 and a final

20  projection 140.

The internal profile of the spacing block 100 has a cylindrical center
section 150 representing four-fifths of its length. This center section 150 has an
inside diameter PF. The internal profile of the spacing block is completed by a
widened section 160 on each of the ends of the spacing block, of length PE

25  parallel to axis X-X, with a diameter PC slightly (about 10%) larger than PF.

The connection between the center section and the widened section is a
disc shaped portion perpendicular to the plane of the figure, which is located to
the right of flat section 130 of the exterior profile of the part (that is fo say on the
same radius). In other embodiments, this disc shaped portion is located to the

30 right of the thread 125, or even to the right of the center section 110.
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parallel to axis X-X, wth a dianeter PC slightly (about 10% | arger than
PF. The connection between the center section and the w dened section is a
di sc shap®E0 2paraose@a per pendi cul ar to the plane of the fiPGUAS20M0/08@hH0 i S
located to the right of flat section 130 of the exterior profile of the
part (that is to SmythemutdrmosttrirdraidisUsrgth, the atiietedesdutidn mé0tcdmpirises di sc

shaped portion is | pocated.to e ri ht of the thread 125 even to the
Lot of Ot he et St 168 e emets r vt pracr sty e SPYEEdRn. ¢ he
wi dened sect It@dmsmmlmspaaﬁm BY@ifs S04p8 eight @ﬂhé@épre@bgndearret er of
whi ch progressively deviates fromthe dinension PC. The splaying begins to

the right of the depl effHeosndb3s . thE@pbcmg%]btd&E constiutet atdsn@ &@aﬁemarﬁn@ck
constitutes a clipping mechani sm 180. T

PG (measused 168r NE GICABNERLESGTS AbaqisFmA Cnetry o DrHLIdp s F4S I ok I ¢

consi sts of &)t tHREEAd @F’th@%{:)&&]ﬁg %l%ﬁlwaorbel;&gl@fBQNhrsgc@orHsntﬁg@%@ng’Dl and
conprises the exterlor rojection 140 and the depression 135, and, on the

i nsi de, a pamiocsthaxingeh k@@&& P@nan@sgompawsf@meé ripr peRAticon 14y atnﬁéh%m ayed
subsection 16 e%é.ow @&e%npnoﬁ;heamg@b aep%w ﬂ%déﬁ@d §%dt|BH'1% ggﬁ.eaan

essentially co rises a’ ball appar ent I us projection 140) and a
depr essed ar eamp@isingThe splayads sHR2clion s1§5eé’lsettiewed be aeewebsediod, dhel 1 mm

dependln h f in

reohani ottt (4585 (BEElarh BBy Boletes, 81 HosPLfBoe rall0E 1RED O

iblno;:Eel zoc?nf(?@gﬂfroelc__ln ﬂdopen@mﬁmeseﬁrweeriamﬁha radingl R2 l@a@lm&td b@d bel ow
nte 0 sence | PF and

PC, which ari’ Ic[?g‘#@g? Wr%ﬁ%&ggﬁdo%t er?i,\%,g éﬁ{g{? C'ngiosm

si mul taneouslfun@ba\afd@ @ppmgnﬁ@c?mtﬁnswnlmtgdéscvibembelbw spaC| ng bl ock whi ch

has a substantial material thickness (narrowed internal dianeter PF) over a
part of its Iengtltsh@nbii heonetedlihat theepacihg bthektis confafured toachwimimddalé ng an

et or oncdSt o ¢ GiReoba netsdad RS PR M HPIER Sy % /B ati onal
ﬁgmw gzgr Olﬂﬂ@beﬁtﬁea&f swi- MtérRdl ovenetpeniRFyandofe, wivtlieh24f aesbdctieelpt her
narrowed and widened, makes it possible to simultaneously provide a
reinforced strength with the spacing block, which has a substantial material
thickness (narrowed internal diameter PF) over a part of its length, and to
20 enable the introduction of a conduit having an external diameter PC into the

area of the clipping mechanism.

With reference to Figure 2, the adapter 200 is a hollow part having a
rotational symmetry around an axis Y-Y and two openings, one wide 210 and

the other narrow 220.

25 The internal profile of the adapter, from the wide opening, comprises a
first flat area 215, followed by a projecting tapping 220 for engaging the thread
125 of the spacing block 100, then a groove 225 designed to receive an o-ring.
This internal profile then has a large protuberance 230, whose surface is
essentially directed toward the wide opening and to the axis of rotation. Along
30 the section corresponding to this large protuberance, the diameter of the
internal profile of the adaptor decreases to a value IC at the end of the section

corresponding to the protuberance.
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The internal profile of the adapter, fromthe w de opening, conprises a

first flat area 215, followed by a projecting tapping 220 for engagi ng the
t hread 1280abi1ttdessospaci ng bl ock 100, then a groove 225 ®#E€TiUsREd/03@60 ecei ve
an o-ring. This internal profile then has a |arge protuberance 230, whose
surface is essent irat lintehial pfirdofithevaddpteh then denprizesiangpharidaltoavitheasxi s of

rotation. Al ong the section_ cgrresponding.to this,|large protuberance, the
di aneter of ?‘ﬁg'ngn@ &q{g@tebkﬂ eeb_ onp 10 %\rbt(?ﬁe”dgeme&‘?egx'? 6#50@3?@63 | C at
the end of themfes tiafRtErdRI¢t HROAGHDIEr, Sightih eateUsh@jredtecthiheci nt er nal
profile of the adapter then conprises a spherical cavity 235 having a

G ametor Lo of | chiPbidarestingiHNEGRD dreing, B0 fatldrd the ridiel Pning or e &
w, Sh abou .gre | . .
progressi Ag 1228 tieadarier, g&mq%@mﬁ@é;@m% &%ﬁzﬁ P%C&'ﬁ%@?ﬁ'@%@n of the

adapter, the j,nhanbainaMePbpéMing RETNG Y BaMERS @ sli ' ! ion u
to the snall grp openin haangnéa di zri]rgneteré D sli gsrﬁ]?}g fﬁn’ﬂle:agr?érf?agﬁﬁgi(abouﬁ

g;yo , kandhvvhi Ho)i gn@mhgcﬂiéael@@teaéo o5 eaLak te the diagiederdt @ of e wrciedlegaci ng
ock. This L.OR i 1 ; t4 d 247
Pharar o S0 bR Phor QSRS by hot Ridenth SEBSLBHO DAZ RBP4

angl es desi graeel adiacgntate ohe aaddiet.eTheonidenet subspttinteddahas shampaaglent o a

condui t, [ ' ' . t n | :

ongi ¢ uai Nl SepafiEd 34 Bab e BRAREL oh63 O AGA SRR EmERNEROM Eohau,

;I uid. The wi\m‘ﬂa::‘neI icteidh s onesctbe ippope2tiel ofstbe fadagtef conaedning idngiudingldractbnor | i cone
ormng a seal .once the. adapter is. pl ngqui t., . ' , the

two enl arged a0 HE'EREF 6'?1§he( Bfesa}"r@o?/fe@)eatiaj%pgg?ﬁ ﬂg@' ﬁ-:ﬁ Flvglgé\l}\%cf%a@%cﬁg%%e

1‘2(2)5m ng a seeﬂAYitﬁllf_eisﬁmfeeli with r el ef efiicodee farddmy ar sdal @mce Hie regiaptaw i®peni ng

conprises . a I ght i ncl i ned. area 250 having, an in asi ' ter, a

projecting f Ipéﬁcear?ﬂ'gaf%fju'é ’é‘%‘%@%‘vﬁ ,?Iped?w%@gtér Sﬁ%ﬁ?&ﬁé'x%’ f%nqgﬂéue t ensi on

of a slighktl yahmett befller with 2bcbnefoshingladerl. 265 fol | oned by a new flat area

constituting an intermedi ate plateau 270, then a second shoul der 275 and a

hi gh planar area 280 eimgidagpeadfié he wedadapidr 226mothe maradapipening TR20
projecting area 255 does not _h?ve t he r%@t l onal symmetry of th

comprises a slightly inclined area having an mcreas}/ng dlamtﬁer, a

projecting flat area 255, a receding flat area 260 roughly in the extension of a

slightly inclined area 250, a shoulder 265 followed by a new flat area

20 constituting an intermediate plateau 270, then a second shoulder 275 and a

high planar area 280 ending at the wide end 220 of the adapter.

The projecting area 255 does not have the rotational symmetry of the
rest of the adapter 200. In the section depicted in Figure 2, its fop is flat,
parallel to the longitudinal axis Y-Y. Under certain angles around the

25  longitudinal axis, its top is conversely rounded. During the crimping operation
(described below in the context of a later figure), this projecting area 255
breaks the rotational symmetry of the crimped adapter and thus to improve the

resistance to torsional stress.

The depression 225 is to the right of a part of the high flat area 280 (that
30 is to say on the same radius), the large protuberance and cavity 235 are to the
right of the second shoulder 275, whereas the two widened subsections 245

and 247 are to the right of intermediate plateau 270.
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rest of the adapter 200. In the section depicted in Figure 2 , its top is
flat, parallel to the longitudinal axis Y-Y. Under certain angles around
t he | ongiwoabnalos@ki s, its top is conversely rounded. DRCIrAg2e1084@60 npi ng
operation (described belowin the context of a later figure), this

projecting area 25pe Rheakblet dthsisBh@lof enlargy PRRLbSrante RBE vk thpedviagdapt er
and thus to i rove the resistance to torsiona he_deﬁerssi on 225
t'o

. _ | st T
is to the ri gip @Nshiufps 8 Tsmale&linpigh FeREnETL P8Il (B #4S (6YSHP on ¢ he
same radi us) gebtth deing8 by'tAk YREEHRARGEE RNEcASY bbdvetdTwdfaried, bwhich@g of the

second shoul der 275, whereas the two w dened subsections 245 and 247 are to

the right of oppttee fednest drom aidagpeniog PHE Erafehistansenlés eing 39 Atk | ar ge
pr ot uber agce d%%ﬁc@nfb t %wo_@vyo@&ﬁngomt iHdt Baing 3Bl oyC P Riifithum
rallel tot -Y, " the d’b

mechani sm Pa . e axis Y section defined by this nechani sm
i s |ocated b#tewahdiametesli@nesnstibtingficbordrding hetwann the large protebesaneg de

0peni ng 210 b3pShatndhAIGRE L Adr 41 kR0 2o dirAhpeadd {rom narrow

openi ng 220. e plane he m nimum I nt er na | aneter |C,

cavi ty 235 1o 1 tsiit 1ehel"gpB o Ryl 8 iR IGHE Sl g 0°
cli ppi ng neclchppisgrmeshamsmgridte spacinggelgek, s il béexprained dteppi ng nechani sm

of the spacing block, as wili be explained later. Different materials are
used in fifie enbodDifienerst noatatialamee desstinithe émbvHimerits that aesdeasriped.ekigne

ket PEEK ] Q ; : ! :
01? '? ES gpaci %Jogféggng%%}n%%%)§%§%%@{ %‘%Jé) @hﬁ%f \(I:YLth ?ngr:@?bi‘%n@f a&lé%ﬁbﬁgm%l ment
enbodi ment . REEemiaslimaet efdthensegingobloblaendgpayphteaylent eifplendiRg) in a

coefficient ver | ose .to f _adapters d f . | - 16, used
for al uni numsgg%yﬁ?wﬁpd!m@%%l?pgsgﬁg Yaé}tg%f §f ﬁ%ﬂ@ig%gﬁ'ﬁgﬁ)‘gh&%@ reduce
t he size and cbbfficiensgergicldsectoshatcofnmiabtave knadebdikalimamuth 80&HT6 t usEiafor

advant agi of having a thernmal expansion coefficient that is very close to
that of aPuniPHlmpu AYtSt possible to reduce stresses that may arise in

case of a terrperalr re ch e use of

His chom%ngfe m%%lerrljapsgmta es I possublé rt]oe reduce the size and the

mass of the spacing block.

PEEK has the additional advantage of having a thermal expansion
coefficient that is very close to that of aluminum, making it possible to reduce

20 stresses that may arise in case of a temperature change during the use of the

conduits.

This choice of materials makes it possible to obtain a joining device with
better mechanical properties, unlike for example a joining device that would

make use of an elastomeric spacing block.

25 Moreover, the resulting joining device has isotropic electrical properties,
which is advantageous with respect to a joining device using an anisotropic

material, for example with oriented fibers.

Alternatively, PEEK loaded with carbon nanotubes is used for the

spacing block, which is then employed specifically with stainless steel adapters,

30 for use on stainless steel or titanium conduits, or with titanium adapters on the
titanium conduits. PEEK, simuitaneously loaded with carbon nanotubes and

glass fibers, can likewise be used.
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conduits. This choice of materials makes it possible to obtain a joining
device with better nmechanical properties, unlike for exanple a joining

devi ce t WO 20loseorake use of an el astoneri ¢ spaci ng bl @CK/USMI0OBe06r , t he
resulting joining device has isotropic electrical properties, which is
advant ageous W t hitrspepricie péinted] dit it PEEN iscesigiinb ¢ BizaRage ahd @Paging
material, for exanple vmth oriente | bers ernafively, PEEK |oaded with
carbon nanot (SR&MIFE! qgingiby expasyEe @3‘5{?%‘%%@& aMsPeh is then enpl oyed

specifically with stainless stee ers, for use on stainless fleel or

Pt U condun ¢ i B rhe raeBRtes AR REng PIofecH PR TN Ed e

PEEK, si mul t agepHrpéady @@?ea t¥ionB HREHEPNamR Y step Sof Pty BrSaddds shto can
| i kewi se be used. It should be pointed out that PEEK |%chs|stant to

br eakage and th®eag Pﬁ&“e(ftrﬁte?ﬁr\%ut IRBETYMSY WsS858a¢I8Y IS de tpnest to the
mechani cal ). Jqapfractice, the adapter and the spacing block can be
furnished to the user already clipped to one another, and the step of

pl aci ng the adapt afefatifely, heﬂth%[] h &fis tdWotld fasbreaiitlifioh, ine REIBIRAdnSN | e
the spacing block is joined to the adapter. Alternativel al though this is

not a favor edpaanatlesk cambe Jamished separately o idear] Vﬂtf@é{bé%ﬁﬁ jpBefl i ni shed
separatel y ory@hndLasd thws@ Hésﬁﬂéé}ﬂnde%frtﬁﬁﬁpuhﬁ oRE 8 RfLoRBAbLBR: plgGhg has the

choi ce of cllpplng one to bef ore placi ng the adapter onto t he
condui t df tdh@egamebgntgélne Forguitos tabapindy &ﬁmrtg tha @dapled anto, the spodt,

clipping the Spaci ﬁp é’ciﬁeor%gmhg bfb@ﬂptoﬁgo tﬁ@uﬁdabtgr C%hé" n SBGRgH ment s,

the process encomnpasses” a cl | 'ppi ng pi ece of the spacing
bl ock with a entqoireemtst meprod:espmmgmpa&m a)t:hptplm sidgpoéa ghippiog prese of

installing t adapt er n r ceto
Frgure . i n e Spanng Ragef ¥ S Bt Bre iR BP et RRL A TS
bl ock 100, t hestating trgsaddPlerpinchny asay widk ito simpiogi ti oned in the exter naI
groove 120 of the spacing block and in the internal groove 225 of the
adapt er rnéspecti vglith (Serentdéo Fafues Snaea step irhehighdbe eslapter A0§us dged and
2) onto the spacing block 100, the o-rings 300 and 310 are first positioned in the
external groove 120 of the spacing block and in the internal groove 225 of the
adapter respectively (see the references to the grooves in Figures 1 and 2),
and the two axes X-X and Y-Y of the two parts are then aligned. Some glue
20 was previously applied to the thread 220 of the adapter 200. This is a glue

loaded with an electrically conducting metal.

The thread 125 of the spacing block is then screwed into the tapping 220
of the adapter until the two parts 100 and 200 reach a longitudinal abutment
position (shown in Figure 3), where the first flat area 213 of the internal profile

25  of the adapter is radially positioned with respect to the o-ring 300 in the groove
of the spacing block, and the flat area 130 of the spacing block is radially
positioned with respect to the o-ring 310 in the groove of the adapter. in the
screwing operation is performed with a low torque, which is depicted by a thin

arrow on the axis of rotation.

30 The male clipping mechanism 180 enters into contact, via the projection
140, with the large protuberance 230 of the female clipping mechanism,

causing a longitudinal abutment effect.
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and the two axes X-X and Y-Y of the two parts are then aligned. Sone gl ue
was previously applied to the thread 220 of the adapter 200. This is a glue
| oaded wiwb 2an/@b@ctrically conducting netal. The thread#CTAB2@0/080960 spaci ng
bl ock is then screwed into the tapping 220 of the adapter until the two
parts 100 and 200Theeaciewing ipngfi the gianal 10@bard 200 cposhdr ba costawa whild=i gur e
3), where the first fIaIt ar ea Z%S.Of the internal profile of t@e adapter is
radi al |y posPP9REING FiPPINgshechanign: RLapelying § SEBWINg PHEESEBIEE AN t he
spaci ng bl ocihat apgliddiep fd Bat Eaiaa(dbbﬂ;té& by fie vRGirR@y bh @t akis of asthdd v

positioned with respect to the o-ring 310 in the groove of the adapter in

the screw ngindge¥@ton is performed with a | ow torque, which is depicted by
athin arrow on the axis of ratation. The male clipping. nechani 180
enters i ngo cont athe GPRiNg Hﬂemfsé'%ﬁs@noﬁﬁ'ﬁ SRAEIAY tHheeK é?r&@gﬁf‘ﬁé[?ﬂ@fr ance

230 of the fenal®) W NBe TREAEIFSIRe w‘gwglo@kj HDipkojetoal 1a0pWeimnt
effect. The screwing in of the parts 100 and 200 can then be continued while
engagi ng theptﬁihe@pfﬁﬁjga"ﬁééwafﬂss&ﬁ Igpaitysiinaliaxis By e BRen ProtyPergace 2t er t han

that appli ed\nMR:htr%stt?@bﬁ Qidih aAfei @hfd by the thick arrow on the axis of
rotation in Figure 3). The clipping nmechani sm 180 of the spacing block is

def ormed (not shoywy p}ﬂgﬁrﬁsﬁmo}eﬁf}im 1Rk Ié@uaﬂﬁpbﬂﬂtn@r@%itkh%nd

projection 140 being p ed radita towards the longitudinal axis by the

| ar ge pr b8 ubeemasdo 788, aghlirimghits initted sbppecin Bie eavitumd3Sr Whish effasie a

proj ection 140. | ' sto
rest, assum ﬁ%liﬂ'?@%ﬁdﬁl | g%lﬁgrhﬁa%emﬁblé:ﬁ)g(%tﬁgérgggé{'?g@%@%@%ﬁﬂg??ﬂﬁﬁg% radi al
det achnment a#tieattaihed.| ar ge prot uberance 230. The configuration of Figure 4
is attained. During this clipping (or snappi ng-together) step, the outside
di ameter of the cDuppg this afippingn{cs snagong-tegetherkatepy dre otisidestiarmneter of t he

projection 140 })/#g NI Ligal I : i AT reas the
5 of the ot ofsanEBierith 163 intafHHd ovERuiGbiSaE oF it biticktin 128,
moment ariify waibhoeas (OPRHY E)U&Bo PB (see Figure 1), whereas the lip of the cavity 235

exhibits a diameter equal to IC (Figure 2), is momentarily reduced (PB-IC)/PB

by between 0.5 and 5%, depending on the embodiment(s).

This deformation is reversible, and at this stage, if an unscrewing

movement is applied to the spacing block with respect to the adapter, an

20 unclipping is possible, causing the projection 140 to come out of the cavity 235,
a momentary deformation of the clipping mechanism 180 around the

longitudinal axis of the spacing block and a return to the position of Figure 3.

Once the clipping has been performed, the end of the flat area 215 of

the adapter lies opposite the step 115 of the spacing block, thus closing the

25 space dedicated to the seal 300. Likewise the end of plane section 130 is
opposite the edge of large protuberance 230, thus closing the space dedicated

to the seal 310, which makes it possible to ensure the water tightness of the

joint when the conduits are in operation.

The joining process of this invention can thus include a clipping step

30 performed with a torque of less than 200 N.m. or preferably markedly less, for
example, in certain applications, about 3 N.m. The clipping step can
advantageously be performed by hand, or by means of a strap wrench, without
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by between 0.5 and 5% depending on the enbodi ment(s). This deformation is
reversible, and at this stage, if an unscrewi ng novenent is applied to the
spaci ng bBWOck1IMIOséI6r espect to the adapter, an uncli ppi hngCraspassiiebe,
causing the projection 140 to cone out of the cavity 235, a nonentary

def ormati on die héwd tdriaomﬂm@nmm@y sourt80The pimaf thie inventiert osh hiedwisei s of
the spacing bl ock and a{ h\ t.0 t he Bole on of Figure 3. Once the

cli ppi ng has CBERASHE S IRk eR%&'OBH@% NE$8AI$1 at area 215 of the adapter

| i es opposite the 115 of the SR aC|n thu cl osi e space
edi cated 1o the. TSR0 oriiedei 68 T angeBh SprtRt bk 395 8P
opposi te thecgAge szbrehaﬁﬁﬁe@r&ﬁtﬁ&fz@r@@&o&%mtﬂw@mIm&g 1o0the ues padite
dedi cated _to the seal 310, which nmakes it posmblgb épsure t he water

ti ght nessdof thraad ]zapnfthevWQrPWearﬁcﬁﬁ%f”f@y i plape, W BRINGTRRCNAGISAT ng

process of t%s%ﬁtauﬁaﬁwmgqaa th8arts BFd KElg iplaLbé.Ppi ng step performed with a
torque of less than 200 N'm or preferably narkedly less, for exanple, in

certain applicati Qﬂﬁng A0 HstadabriTbf tHagomt bRRY AGoRdGH Ladhaians sgeous! y be
perfornmed by hand, or by neans of a strap w ench, wi't houtthe need for a

particul ar eﬁaﬁfgy"3§6ﬁ¢ dato thﬁea‘faﬂtﬁt 6 Figue fhvehiq sactiomdeinesdnP¥dheonpri se
a step for the,pn g§ rflé&i%'n |F]w§3ma' By tHdSuailed e hRiomBE duetibhegohus

connect ed spacin apter’ can be stored, noved and delivered
to a thil@ pepsdficallpiee mlltqaﬁéiwegsmleyeﬂwswbwctlcm 6% @;_t@hownen FigIrpér see ar e

held firm t hat
tﬁe palr':s ;r Eh’ﬂeg? lslgéé&&r!'éngp e ms?@@on o ;ﬁcls's}b(l)effrﬁ?lﬂg%?g a :
conduit, a cenddit tubaﬁ@OB@@rmgresdﬁl@ngllummﬂVe@IVemf thet dlippiadapeanan(sgedsFi gur e
4), t ti th
wa 101 The- i teREBEL LB e dRr e 8P PO 2SR Tnsdror rdteabely  ne

subsection 1@85(not shown in Figure 4, see F| gure 1). The spl ayed nature of
t he subsection 165 nakes it possible for the conduit tube 500 to progress
| ongi t udilfal Iy, eVka cohduihtibel 500pbeing weehhas sm addde siatedter betweenwee ds, for

exanple due tvglu%Q 15(5‘| Hqilgt(see Taﬁrret Orén'dr}g?hd Sblg%ietn%a&g’%aith the inside
diameter of widened section 160, and, if it is introduced onto a length equal to
PE, to reach a abutment position against the detachment (disc portion)

corresponding o the flank of center section 150.

20 Although the outside diameter of the conduit tube 500 is close fo the
inside diameter of the enlarged section 160 (that is to say close to PC), there is

play due to the necessary tolerance for a difference in diameter between the

two paris.

In the position shown in Figure 4, the conduit tube is not completely

25 pushed into the adapter, and is not abutting against the detachment

corresponding to the flank of center section 150. Here it is pushed in about fwo-

thirds of the length PE of the widened section 160, that is, more than the
diameter — or the longitudinal dimension — of the projection 140.

As of the time that when the conduit tube 500 has been pushed into the
30 widened section 160 over a sufficient length (that is to say greater than the
longitudinal dimension of the projection 140, or greater than the radius PR2

17



The conduit tube 500 being used has an outside di aneter between the val ues
PC and PF (see Figure 1), and is thus able to engage with the inside

di anet er WO 20i1dwse@dd section 160, and, if it is introduc@dTarstaomasdoengt h
equal to PE, to reach a abutnent position against the detachment (disc

portion) cor rd@ﬁﬁétﬂdb@@e)t metmpfnbaﬂbcrca‘nismneeris $efkt inahe HiPpedibbdiiargby t he

out si de dianeter of t % condul t tl.{ gg@) is close to the inside dianeter of
the enl ar ged RReusKEs WP the,gendudt the close to PC), there is play due to
t he necessary tol ﬁbance for a%lfference in dla ter etlﬁeen the two parts.

In the position shB#anCIARING Jlrdanism (actially,agly: he %lb%" Ige Pebely

pushed into td@ﬁarméanb@émsaﬁléiamg XORtandiné pidjLtise a403d foreRl BakaciNRARke
corresponding to the flank of center sec |on 150. Here it is Bushed in

about t woPhi c@¥ito?35. e this rRgard. pids epted{hat alikeih the dveation 5ot PAsRY PR, nor e

than the di a’iﬁ%%ﬁarac@nsﬁ&‘@hé AL Ao OF Bl o’ Aibeas mor@freélﬁﬁnﬂﬁgh%t'o@n 140.
As of the tine that when the conduit tube 500 has been pushed into the

wi dened sect itamspa@indbieek & aligrvisionadanpBeRjions(that is to say greater than
t he | ongi tudi nal dinension of the projection 140, or greater than the
radi us PR2defi nedlfaﬁop@)‘tedt pet &atpm rﬁ'I@jS rephediment, 198 ¢endyitl 80Q wanhke cl i pped

t b T, |
ﬁgcszlhalnfgm Zlct uaIItIP’.IIé ﬁ %Q% suf"ﬁ)m e ngwa%ealrgﬁ%gg e@o?ﬁcehg o!ttr(%qvv;rds t he
axi s X-X18nd Icnrmtugme] tmalaiwnmommmrlnwmrmfﬁrﬁmqmdmﬁISt aecopplished bB5. | n
Lni s egard. ilod RirB% Eshdi i3 3 ileE R R BEIIYERA Rl blafe B IheSARAheN L S

characteristic er|al e cond reresis
that of the gpmexingrblirsektidnnisactomplisheddyeidiragysing: tiei comduit up 10 $hepenat ed out

s v, o R HE SOl SRS )
i roduci ng a condlFt B, Wa PRulouhe Fengﬁwﬁdﬂﬁéd&e%ﬁi‘éﬁ? 1 I g
openi ng. 14 nibidoku(andnger tidapter) ssmtabtm;&bn stivagingydiffat rfmducaang ¢ther tbgmaiw t up
to the end Of’tra\ﬁ\llsI(%Ifor(wa %ls?aenccte equa%?o bpgroo%h?a elynd JTBflmevseIE’anr agg&trb"/eaotf%et o PE.
outside diameter of the conduit 500, which is also the inside diameter PC of
widened section 160 of the spacing block, which permits considerable flexibility
in the assembly procedure, while conserving sufficient material thickness over
20 the length of center section 150 fo ensure good mechanical resistance at the

spacing block.

With reference to Figure 5, a cylindrical crimping tool 400 (likewise
depicted in Figures 11 and 12) is, positioned all around the adapter 200 with its
axis of rotation aligned with axis of rotation Y-Y of the adapter. The crimping

25  too! 400 acts on the circumference of the adapter 200 (and particularly on the
section depicted on the right side of Figure 5, i.e. on the narrow end of the
adapter). The tool is symmetrical with respect to the axis Y-Y, but only half of
the jaw is shown in Figure 5, fo simplify the view.

Parallel to the axis Y-Y, the crimping tool has a jaw corresponding to a
30 principal section 410, which, as viewed in longitudinal cross-section according
to Figure 5, has a flat interior profile whose surface is parallel with the

longitudinai axis.
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The two final positions of the conduit 500 with respect to the spacing

bl ock (and the adapter) suitable for crinping differ fromeach other by a
transl at iwo 2digasece equal to approximately 0.7 tines PECTAS2&00wi06®% of

t he outside dianeter of the conduit 500, which is also the inside dianeter

PC of w dened secth@gridhgofoot Res SPaBhNBebblies sectibr abopansid petansigler abl e
flexibility in the assenbly procedure, while conserving sufficient materi al

thi ckness ovBPSIHIEd ¥hat ko BIOVES Y TUBARG 8BNS 15U a%ORhTIRNes grsiestdEhani cal
resi stance afrokRe HARSHIBCHCH ndbidhiscIm MEEuidh Gl S, a oyl indri cal

crinping tool 400 (Iikewi 'se depicted in Figures 11 and : i's, positioned
all around the adppd %’rin@@gl Wkétbn 480 X1 SostonE@t AP SHposhe dhdv dighfxi s of
rotation Y-Y of the adag er. The crinmping tool 400 acts on the

ci r cunf er 2nc8loped taiea Z§8pefeihe Juoiecting flgbptgac 4bar the reaeding 582 t268n theepi ct ed

on the rioht sabflgerCied 2ttt st halfor I8 fal Sl /@ Wik Bled!iRrAfARI &) . The
tool is symmetrical with respect to the axis Y-Y, but only ha of the jaw
i s shown in Pobgjtienedyadially sppeditefthe saeond kalf of flat atelaed 70t dhe kembiniatiorvoly, t he
crinping too | . ' ek pal | 410, which, as
Vi eved n 1 ofseE suia b S RRER BB SarAeP [IdS) Rt ad3BEl 280 00 o Tl at

interior profile ,\f@qia f - I ] ; | | | s. The
crinping tool has a srsra Fé ggggllcleegcg’gté?icgﬁ*dﬂ%fgbvc\ﬁillg'zgk %ée#é@é@op% tioned
so as t olGovanapwinitedmngitedinal dimensions —orfesufficient pregsedbaty ginge fit iam t he

narrow openin f.th a . t > W 1:0Q.95RN A aloY
section 410 F@mﬁggiotnl%ﬂ‘ged%ri@éﬁ%? %p%%gﬁmeaqﬁ]“geg%'gﬁﬁ%a ??egsg%&g?zéa 250 of
t he proj ecti mgmbbiizecartheredbSwithhe satctatitory areehai6l, redigdasteow dboudb5 and

the first half .of tﬂeaél a%rﬁ%reaj 270. The bevel ed section 420 is positioned
radial |y oppBYiifFedHa alawmaetid|SavioeSt | at area 270. The conbination of

the sake of eff| CRGHEYNOFnECHIMAEY (eaIotGaED: BIPEP Pl AL o0E has an
opti m zeds| onw leHgihnd cotistRrss e maxinuslpédsiblestimplngdength dfftieé adaptee it is
crinped onto the, condul t {H0CrUP Jedidsy Mal LOMLOPLALNG, 5P Te LS BdapPLer IS

opening 220, and therefore not to benefit from all the available material of the

adapter for performing the crimping, then the length 1D is measured from the

plane separating the side of the opening 220 from the section of the adapter

20  thatis used for crimping.

Hereinafter, the distance IF designates the distance from the plane of
narrow opening 220 (or from the plane separating the side of opening 220 from
the section of the adapter that is used for the crimping) up to the end of flat
section 410 of the crimping tool at the side of wide opening 210. IF is the

25 longitudinal (or axial) distance over which the crimping on the adapter 200 is
actually performed by the crimping tool 400. In the configuration depicted in
Figure 5, the IF/ID ratio is 0.8.

Still referring to Figure 5, |Z designates the longitudinal distance

between the end of flat section 410 of the crimping tool on the side of the wide

30  opening 210 and the plane marking the boundary of the section defined by the
female clipping mechanism at the side of narrow opening 220, which is

tangential to the spherical cavity 235.
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i mmobi li zed thereon with a satisfactory nechani cal resistance - though
mnimzed to all ow material savings. Accordingly, the crinping is

pr ef er ablwoapplios@eup t o openi ng 220, and the | ength | DPCOASRIOI@®S0 t he
maxi mum possi ble crinping I ength of the adapter onto the conduit tube. If

it is decided notTisis idiaresie alalledm posititd # tiael 2piin@ingatboloip gsitign@@0n annd
therefore not to. be ?f,it fromal]l the av]gilabé)e n&terial of the % aéter for
per f orm ng tﬁEeéPFrP:Sli 'Fi@,platrﬁe(ﬁsf%@elcéﬁ%fm oS ¥ AR étds_?E ednsgativR! 31 ne
separating t Bgmpingdeodf exttERIOPGDnAGhRIHakd Ndrde teehidedRogth (hbes ter that
is used for crinping. Hereinafter, the distance |F designates the distance

from t he pl ahe®fDFalr bl openi ng 220 (or fromthe plane separating the side
of opening 220 fromthe section of the adapter that is used for the
crimping)Sup to tWRetherigenited renfiaisations herdistance (£ ds eALRPAPPIBHMAEY ( he

side of wi deoonesi He #iRe dliEm'e?ertﬂ?%ﬂtﬁé‘Qide@r o, Whiches! Ao thé e over
which the crinping on the adapter 200 is actually performed by the crinping
t ool 400. | ndiemetermitheoerduitd®Odepi cted in Figure 5, the IF/IDratio is
0.8. Still referring to Figure 5, |Z designates the |qgngitudinal distance
bet ween the end oWithirgferencettedrigure®. sFimping fopl 487 iBprrbed tofhe #w8eBiMe of the

W de openi ngedhBand te'aasbiendoebitbidd it BRUGSERING Bbck chr)]ifbﬁgéng Rgdef i ned

by the fenmal e cl'i pprng nechani sm a arrow o 0, which
i s tangeh®i awithdhe nesespitiye having beanipegitions] anithe epnsiuitrigee RO agshewn fosi ti ve
if the crirrp'E .-é20| is positioned on only one side of this plane (as is

the case in !%'ure' 5), and it is called negative if the crinping tool

ext ends beyond t hj s, pl - 1 ID=1Z
R the depi Tt 4 &8 SR rLfth, Mol ukigbo H1BlNG0 RS e
appr oxi mat el widdfdakctidre16tef e spaeing béackD0fovehelnzath frecentt®EngithPEh i s

al so the outsi di anet er of 1 C ) y r Figure 6,
cri npi ng tooﬁuﬁgﬁeﬁ EOta?)oﬁWISt&l% %g%tﬁgggﬁ;%téhrﬁ)ﬁ%nkcgyn%rgiéeﬁeg ﬁ&g&ahg%tdé?&]zoo
conbi ned]1 v t busie! impdoung0%).ock 100 by cli pping,

The crimping caused by the action of the tool 400 causes a plastic

deformation of the adapter 200.

The inside diameter of the adapter as measured in the plane of the

narrow end of large protuberance 230, the value of which is initially equal to I1C

20 (see Figure 2), is reduced to a value IC. The large protuberance 230 is then

pinned flat against the clipping mechanism 180 that is deformed inward, thus

reducing its diameter PC (see Figure 1). This has the consequence of

immobilizing the spacing block 100 and the adapter 200 with respect to each
other, thus creating considerable friction between their respective surfaces.

25 The clipping mechanism 180 is likewise pinned flat against the conduit
tube 500, eliminating the play between the conduit tube 500 and widened

section 160 of the spacing block.
This results in the immobilization of the spacing block and the conduit

tube with respect to one another by creating high friction between their
30 respective surfaces and by immobilizing the clipping mechanism 180 in the

longitudinal direction.
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with the assenbly having been positioned on the conduit tube 500 as shown
in Figure 4. In the depicted configuration, the conduit tube 500 is pushed
into the wodenaws@ecti on 160 of the spacing block 100 opem/Uskomosyooshe
entire length PE, but does not conpletely abut against the flank of the
center section 1513ne(bmmpi&gmmmammthém%duﬂmcesﬁmmbmgpiagmetb by the

action of thetool 400 S f t f the. adapt 200. Th
i nsi de di amefHPINg PERR Oggl?ﬁ) a?&ﬁg @Grﬂ'ﬁpﬁhnﬁﬁl@o& eSQ?(f?C”’?%@%ﬁlgh’sow end ©
of large pr Owtp%an@enﬁé&g dfhBe \éﬁﬁ ? feculorf e $;$acir1@j Blogk bitoafsabnd@t | C (see
Figure 2), is reduced to a value he | arge protuberance 230 is then

pi nned flat B&8iFH Thisds epepiinaly dHﬁé%ﬁ}ﬂ '§ﬁ9'§v@@“1‘ Ragition; ol SFImRNY Rfar d,

thus redugi ng, ,Je;a%oqlt@{%tgg G piskes. Figure 1). This has the consequence of
I mobi | i zi ng the spaci ng Pock 100 and the adapter 200 with respect to each

other, thus creating copsisiecad e41fdd)f0ché@ﬂ B dohe t
surfaces The cli pjéo[}) ng nechani snr% 180 I rl?g\%bse pi nnec?heg g?&g@gﬁ;gﬁ t he

cogdw Ei t ubead@@er 00 pysia saron mergwfdycas@@ Wé'@ﬂe'ttﬁéh%éﬁély ¥ at abstauee and
wi dened sect iﬁ:ﬁ{g
I mobi | i zati g #g?%?gt)g@l % Fa%( ?ﬁimte;# ult ISlé%l{e@r\]/\lllgPlﬁluFeebst?"Iagct to

gne ano';)her pgrsltt\raaat thegdhp[gﬂedfemb@dlmnnbdnvtb@rdapitéed empogimentythesinfihces and
y i mo |

directi o L‘ﬂ%r @;8 &M@%ﬁn%@@%ﬂé %%'rﬁlﬁgbcon ui lnhﬁgt{g%sada Re cri npi ng
of the cli ppl N9 P ere?éreﬁ&e t@ﬁ@r% f18 ér\ﬁhﬁh |<Rgt Q'ﬁeﬁﬁcspgnérhﬁ) spaci ng

bl ock, as well as the CTI ppi ng ci ng bl ock
onto the condnmplngutbxe I5|@© prfﬂmbereinseQﬁ@dl%la:ia‘b]eﬁtIMSngle %n@orrca@rmw nal

position of th cr| too LA relati s iGol e flat
section 410 iﬂﬁle "?\'Be{e&?' Wgﬁﬁaeg é@o rﬁ%rlﬁ r%[?é B@H %ggtbsftvgirrmzoo :
over a secti me élipﬁrr@cxﬁed:hm\wmd%alt thd Bd)urtdar;t betwaen sheyhict asadiFt amte equal
to 1D Flgf grgjecﬁonn?ggam sm 180 of the spacing block, this val ue being

A space E1 is present between the large protuberance 230 and the
clipping mechanism 180. A space E2, which is an unocccupied part of the cavity
235, is present between the projection 140 and the body of the adapter 200.
Lastly, a space E3 is present between the tube 500 and the adapter 200.

20 The body of the adapter 235 forms a projecting angle 236 at the
boundary of the cavity 235 opposite the projecting angle 231, corresponding to
the boundary of the cylindrical section 240 and of the cavity 235.

With reference to Figures 9 and 10, that depict the device after crimping,

the space E1 has remained essentially unchanged; however, the volume of the

25 spaces E2 and E3 is considerably reduced. A contact surface C1 is formed
between the tube 500 and the body of the adapter 200, almost up to the
projecting angle 236. A contact surface C2 is likewise formed between the
projection 140 and the body of the adapter 200 next to the projecting angle

236, but not on next to the projecting angle 231, where a residual space E2' is

30 conserved.

The projecting angle 231 has undergone a displacement along the wall
of the projection 140, towards the bottom of hollow area 135, along an arrow
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positive in the depicted enbodinent. In the depicted enbodinent, the IF/ 1D
ratio is 0.8, which has the advantage of optim zing the anchoring of the
adapt er. wWohives@sence to Figures 7 and 8, which depi cPCTRES2@l6Mi@e0 pri or
to crinping, the | arge protuberance 230 has a projecting angle 231

cor r espondi ngepioteldhih igureugn shicantet e ldSpladenant. eMher displacemaergaot yhe

I ngl e- poi nt tact with th | i ppi hani 18 t he b
bet voon tho RGeS0 SRR B WEoPERtoully” BRSCIBAC SRR BN 10f 9 osent

bet ween t he WangePioot uber ance 230 and the clipping nmechani sm 180. A space
E2, which is an unoccupied part of the cavity 235, is present between the

proj ection 140 anthé hesulqd thiodispheardapisetha® M thelasHiigiration aRawed Blter S
present between the tube 500 and the adagt e,hﬂ200. he body of the agapter

235 forms a MOFUBPINAgthenigres prdubaranggec 8 PNAOSIARE Kadilegeiidiappposi t e
the projecting R isgddemBRY ¢ BRIGEAIBN 1AM tRerersiaror ted spdembiindri cal
section 240 and of the cavity 235. Wth reference to Figures 9 and 10, that
depi ct the dathdespact & the aggntergand isdndhigdeanner sfrgaathened Wb respechiq al |y
unchanged; hgyev - ol o a : E3rhi | |y
reduced. A c%agén@&ﬁgx‘e %ﬂ%u@s l}Ic;dr?’r_r\estg g@? we%ﬁlﬁﬁgé ?mzl)i %ggﬁ_%tﬁgﬁfdﬁe body
of the adapt énmRbiizatiinmidhe tyo parts eanspiubgsdbeiloniinanpieceside. tha cHawinge t
surface C2 is likewi se forned between the projection 140 and the body of
the adapd@r 200 nkshotld berroifiedjout thahgnemtiiecadzeBr andithe spading hgk af® t he

projecting a ' 'k Su :
proj ecting a%g'}\@eé%t%gﬁ@g{?\ e@g%%gkdgh@:t%ggggoﬁgﬁ? °£?hdﬁgﬂ’t%ﬁ§¥@a%? d(')? t he
proj ection 14Gevidusiyaappliedhte thetscoew diirend|326wnatangel 38s anlyopajtieidar role
arrowdepi cted i n_FEi gur els t ' T ' nt of
the projecti gvﬁthlrﬁgﬁ%grur?gglﬁﬁ{rgd@et %ﬁ%@%&e‘%ﬁﬂo%gq%gﬁ%rgyrﬁggbtggéﬁgfﬁh of the
di anet er | C. eXteptriasapgdlicatiortshiviedi aphaceoehicting rodtatial isnseleeted dof ithgur at i on
attai ned gfter t.he @rknpi ng, the |l arge protuberance constitutes an obstacle
to a | ongPt udPAENY p FCaxi al’) displacenent of the projection 140 and
therefore of the 'T‘r?g%}irﬂginglig%lérformed by means of crimping jaw 400 depicted in the

open and closed positions in Figures 11 and 12. The flat section 410 and the

beveled section 420 are visible.

According to an alternative embodiment depicted in Figures 13 to 16, a

20 first step consists of anchoring an adapter 1200 onto the spacing block 100.
The o-rings are first positioned in the external groove of the spacing block and
respectively in an internal groove 1225 of the adapter, and the axes X-X and Y-

Y of the two parts are then aligned.

With reference to Figure 13, the screw thread of the spacing block is

25  then screwed into the tapping 1220 of the adapter until the two parts 100 and
1200 reach a longitudinal abutment position, where the first flat area 1215 of

the internal profile of the adapter is radially opposite the o-ring in the groove of

the spacing block, and the flat area 130 of the spacing block is radially opposite

the o-ring in the groove of the adapter 1200.

30 The male clipping mechanism enters into contact, via the projection 140,
with a large protuberance 1230 of the female clipping mechanism, causing a
longitudinal abutment effect (position depicted in Figure 14).
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with respect to the adapter and is in this manner strengthened with respect
to the configuration existing prior to the crinping. This strengthened

i mobi | i 280i2011/08606he two parts constitutes the | ocki ngPChmdise@d/oopcs he
crinping. It should be pointed out that once the adaptor and the spacing

bl ock are cri rrpeCMﬁthtrefeﬁ'ér&eCmnIEigUKe &g cibisdthen rﬁcssttitetqosaewsmeotf;votmm

I nvention usI l.ied to the screw thr no, | nger
s any par t 100 Ra 128D Bastiek thedBRin 8 somuas iRie drasnigan fepragied |
subsequentlyugwﬂmb@nedd@gtctedcwa{tm@«m il FigaRp{d)cat i ons where a
non-conducting material is selected for the spacing block. The crinping is

performed by rrearrﬁqepf:lwngrme@gamugnw csrqae(b@@b.ﬂ@&ﬂbcknlstdwom@n(r@n@h@\w)sed
positions_in Figures 11 a section 410 and the bevel ed

Do | on" 250 teMed SeolEide I de 8PAYNE BItk, Witk dhe ArIAOB G HaTRe, BUSRES ct od i n

Figures 13 tﬁhdleﬁlz ifwhrds Hy thé ¢atg6 PR&LBEaNSE 128¢ Wit Bag thedstht 6f a E4RO onto
t he spaci ng bl ock 100. The o-rings are first p03|t|oned I n the external

groove of ther@&sdti ng bl ock and respectively in an internal groove 1225 of
t he adapter, and the axes X-X and YY of the two parts are then aligned.
Wth reference toP'Pi%‘féIP'é 18, e’t"ﬁ@%@?i@ndtWﬁéaﬂg'B\d'Q‘%é‘metr@SBPB&J‘q s then

screwed | ntog {;rﬂ@s]’: s%%?r%fﬁs inftal SRR iR tha! BAity 1t2|3§ hien RaRkS atQ0 and

1200 reach a ongl abutnent position, where the first flat area 1215
of the iHer mialpf@eqﬁﬂo@ Qﬁﬂ“rtdiéeéﬁjaiatpéﬁub@aﬂ%1%§0y opposite the o-ring in
the groove of the spacing block, and the flat area 130 of the spacing bl ock
i Is radi al | y opposPuéng Hus @IPPIFH@ (P rqtﬁlaet@gb@t@eofthq wgt%dpagtaémetqrzef)therhe mal e
clipping nec o] At

arge. prot uboPRiELEBhEisy, PisasfRl Aftip the pre)EcRivLRE wilth WS nitkh) 2

| ongi t udi nal equalttodiz sebﬂ%gmre{ﬁowhewe@a tﬂ@bp(ﬂfé@e cavityi @36eharlsy digmeier

reference to | t 00 d
1200 toget he?glf)%qéﬁc%ee Fﬁgéfrégr%QP]%Bg@r %Iu@oéq%é\gﬁyﬂétc{ggn E(%gf'egb%ﬁ’ ed ugnt o]
that poi bf (tepicehdb byd 8% depehdangraovine eniticgimentd4) . The cli ppi ng nechani sm

of the spacing block is defornmed (not shown)
This deformation is reversible, and at this stage, if an unscrewing

movement is applied to the spacing block with respect to the adapter, an

unclipping is possible, causing the projection 140 to come out of the cavity 233,

the momentary deformation of the clipping mechanism toward the interior of the
20  spacing block and the return to the position of Figure 14

Once the clipping is has been performed, the end of the flat area 1215 of
the adapter closes the space used to establish the seal. The end of the flat
section 130 likewise lies opposite the edge of the large protuberance 230, thus
closing the space used to establish the seal, which makes it possible to ensure

25  the water tightness of the joint while the conduits are in operation.

The joining process of this invention can thus include a clipping step
performed with a torque of less than 200 N.m, for example a torque of about 3

N.m in certain applications.

With reference to Figure 15, when the assembly is placed onto a
30 conduit, a conduit tube 500 is inserted into the adapter, up to the section
delimited by the clipping mechanisms. It is guided by the wall of the widened
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towards the inside of the spacing block, with the projection 140 being
pushed radially inwards by the | arge protuberance 1230, which has the

ef fect ofwe@20amosso6r anp. Proj ection 140 extends beyond trh@/uUseegioseedé nal
abut ment position and cones to rest, reassuming its initial shape in the

cavity 1235, sittiontofsles ypscimpblack, adirtitularlydhe eall ohthecdplayddidueséctiopdsee
pr ot uberance 2301 During this clipping (or ratcheting) stage, the outside
di anet er re ‘ppi ng nechani sm neasured outside the proj ecti on 140

whi ch t l.to P Fi 1), t he
cai/ictym?ZS:Smha:jalalr%‘? St hBs 00" 8% g hss Ah:audsd SRind i henBet the "
nmonentarily rv@l@é@@(d: SMBPFCAINPR Blis kapame of en@a@ggdwﬂ%tmmml digmefrer bhe

embodi nents. This deformation is reversible at this stage, if an

unscrew ng nﬁif%Wﬂ@P%@%ﬁﬂ petrerspacihg Rippke AR BHItds KtiRduRed 88 %ﬂer\g(tjw t he

adapter, an gggaji R P, | 2aBBS| Bh Cpohifids | dTY abligndt Ohgsihdtothel 4ofeRtiGrPe out
of the caV|ty 235, the nonentary deformation of the Clipping nechani sm

toward the i GPBESRANIK toRkee Bcolirgniar 68RIAMP& he return to the position of
Figure 14 Once the clippi ng i s has been perforned, the end of the flat area
1215 of the adapt &he @faeies 2%0@13%@%eanq'balégwblca'slﬁtqrn@ seshion 1312 end of

the fl at sectcgg%@%ﬁrécbi@ é@oﬂduﬁ%uwpos' te the edge of the large

pr ot uber ance us c S|ng e space used to establish the seal, which

makes it 1§0ssi bl elRaGREUESR rf&%s"‘@ﬁ% duteibE HRsfe, 05 cﬁr@@laf Shay rh‘YBWﬁOt he

conduits are in operation. joining process of this invention can thus
i ncl ude a cl irapallygprposite p@ﬂftcﬂffﬂmnr\mnal ayltr@rlqalent@rnal gediofthan 200 N.m for
exanpl e a torque of about 3 Nmin certain applications. Wth reference to
Figure 15, when tWithasérsamde ta Eighreadeda eimping demddPe is posiberpd en thbe 500

is inserted EPE&GP heo ggp%f}g) cRH&t&t}%latQ?ev%ﬁ@F jton delimted by the clipping

mechani sns. is guid W denedsecti on of the spacing

bl ock, particul ar A0S €6 1isOBndifREn AT fst) . The
conduit tube 500 Eﬁ?hjﬂ useg 'ﬁg@ei%%glﬁgéﬁgg ;ﬁarre ter ° né\e k%% s
15 the snhap ring 1220. The tatter comprises a landing 1225 complementary to a
positioning section 1410 of the ring, which facilitates the positioning of the ring

against the snap ring (see Figure 16).

The snap ring along with a compression tool (not shown) comprises

compression tongs for the ring 1400.

20 A longitudinal compression (in the direction L) is applied to the ring,
which causes its material to flaw radially (in the direction R) thus leading to the

crimping of adapter 1200 onto the conduit tube.

fn this configuration, the movement and the deformation of the adapter
1200 are comparabie to those obtained for the adapter 200 in the first
275  embodiment. The distance between the clipping area and the crimping area

can be relatively large.

With reference to Figure 18, if IF and ID are again defined as being the
longitudinal distances measured from the plane beyond which the crimping is
applied, and IF and |1Z are the longitudinal distances from the plane up to which

30 the crimping is applied (which can be the plane of the end of the adapter), and
ID and IZ are the longitudinal distances that stop at the boundary of the clipping
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values PC and PF, and is thus capable of engaging with the inside dianeter
of the w dened section of the spacing block, and, if it is introduced onto
a | engt h wQuall/wse0PE, reaching an position of abutnent RGaATUIA10/0K@®60

proj ection corresponding to the flank of center section 150. The adaptor

rlgggi ngrgssiéc@ lf}ﬂ{thflﬁgﬁpﬂer qwlkmsdrtquamé larfeeprotlbessiniel P2B0L2ME tlg@@ahty;a Iof

e |evm, res on its. o e profile, a
circul ar snaﬁ% ng W& 882 hayeaihe e ?Bp f AL oihetfﬁéotﬁhc?%& for
cylindrical bydresieabe st @6 (With fnz fm@nse sth@wﬁl |9UF|9urb§ 1R tEMBIPSMY ring
1400 is positioned on the adapter as to constitute a sleeve for

it. The ri ngCaMemal s fﬁam RHelZ Seostias, theagliteN 1429 diiasatady
agai nst tdie saakrie '€ iipdi hsnl.&hsﬁgn%egé%owﬁha | anding 1225

conplenmentary to a 03|t|on ng“section 141 e ring, which facilitates
the positioning ofyd Agd| olhp bmb cﬁlaﬁangmhéh@& i %9 81l Cheyf edfibanyThe snap

ring along with a conp I’eSSI égnot Shown) conprises conpressi on tongs
for the ringasstoed bwnsa@ﬁ@ntqﬁmm@be fpwisk isoimmekilizedddydhe €8mphYg- L) i s
applied to the ring, which causes its material to flawradially (in the

direction R thudt B@@de g nated Hatdn theptwyewbodimants roneg de §H@'\@'Y\QH@SCondU| t

ggggtelnlég;)ﬁ%%aé%%gh %?E)éb% @g\e/@gﬁng?%g% %or ?{J apter g%o In the
first errmgdl (mehtshoWhg ali #s oty et weewasheeen mppel_ﬁgorart@aFlawe 1.hiy the npi ng
2gai n_ def i netioniaet EFiRpclfibHing Shoclad BloRk & SnBulcsPHEE dect o d BB ) 2 27
3%?2&:2@ ;:?Ié%h?ﬂgnerforplea;yl ® apnﬂylafﬁldeandallcﬁlmdg Icffbeeat@nt Wéh |a)Bg¢Ql'l§[UI nal
the plane of 349ficTe FO‘VﬁpS'@ﬁarmT ﬁ‘»)e t%??ﬁecr“ r@%‘ﬁg il%é@pl% rﬂﬁ‘éﬁgse dfﬁgl e
di st ances t hatak@igappisitid i hﬁnmmzreythefsp'ahﬁg ®lockpthegicond adéptehendittept er

(formed t he | otuberance 1230 and the cavity 1235), we again have
t he equaf onS§q9ne CIZd'-Fl)J the ratio |F/ID can, for

Nonetheless, it is apparent that other embodiments are conceivable with
a spacing block having a form that differs from that depicted in Figure 1.
Specifically, it is possible to use a 'Y’ or a ‘T’ shaped spacing block, leading to a
second and a third conduit. An angled spacing block, e.g. creating an angle of
20  90° between the axes of the two conduits, can be used. The spacing block can
be joined to the second conduit by means other than that described in relation
to the adaptef 200. This other joining method may or may not involve crimping,
while remaining within the scope of the invention. Specifically, a person skilled

in the art can use any standard connection for installed piping.

25 In a detailed example, the spacing block has a resistivity greater than

10° Q cm, because of the material used.

In other applications, it has a resistivity between 10% and 10° Q cm,
where the expected resistance is between 0.1 Q and 1 GQ.

Spacing blocks with a measured resistances between 0.1 and 15 kQ
30 depending on their sizes constitute illustrative embodiments of the invention.
Specifically, a spacing block with a usable length of 7.5 cm, an outside
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exanpl e, be about 0.5 (with I Z positive, as shown in Figures 13 to 16), or
conversely greater than 1 (wth | Z negative), if the abutnment 1220 is

| ocat ed oweromvoobe@gond t he clippi ng mechani sm (not showirCT/UBR@0/0ab6@l
clamping of the clipping nechanismis in all cases specifically assured by
i nsertion of dhh&tém@f%ﬁ@rﬂn, ahiidide gianmstebof 2 eximband beaesisianpé ng.5 k@, shoul d
be noted that %? enbodi nents, once the crinping has been
acconpllshed %Pﬁ@ g§%¥ﬁg bl ock 100 is connected to a second conduit (not

shown), at o her seen el ati o to, Fi t he

Gopt ot e enbbRARRAIT KB iphPGUBRS o Rulspn AepRrRtat frodredient e a
plane. It Ismbﬁﬁcﬁfméw@las)gob@r@a@mhxon@fam@e@gte@p&or@mwm ng operation with a
second adapter (not shown) simlar to the adapter of Figure 2, with this
crinpi ng $tep makTHginvéntR®ss nbt Ignitedl forth® eiboaindritetpacd cﬂ‘@chbé&k t he
second adapter and the second conduit. Nonetheless, it is apparent that

ot her enbodi nents are conceivable with a spacing bl ock having a formthat
differs fromthat depicted in Figure 1. Specifically, it is possible to use
a 'Y or a T shaped spacing block, leading to a second and a third conduit.
An angl ed spacing block, e.g. creating an angle of 90 between the axes of
the two conduits, can be used. The spacing bl ock can be joined to the
second conduit by means other than that described in relation to the
adapter 200. This other joining nethod may or may not involve crinping,
while remaining within the scope of the invention. Specifically, a person
skilled in the art can use any standard connection for installed piping. In
a detail ed exanple, the spacing block has a resistivity greater than 109 W
cm because of the material used. In other applications, it has a
resistivity between 102 and 108 Wcm where the expected resistance is
between 0 .1 Wand 1 GN Spacing blocks with a neasured resi stances between
0.1 and 15 kW depending on their sizes constitute illustrative enbodi nents
of the invention. Specifically, a spacing block with a usable Iength of 7.5
cm an outsidedi aneter of 54 mm an inside dianeter of 11 nmand a

resi stance of 5 kW
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made of PEEK | oaded wi th carbon nanotubes constitutes a preferred

enbodi nent of the invention that yields good results on stainless steel
condui t s.wOhelt/aes@at i on is not limted to the enbodi nenPETIUS201044@60
described. WHAT IS CLAIMED I S: 1. Process for joining at least a first and a
second conduWHADPITOLAMEDI®e el ectrical resistance of a conduit circuit,

characterized in that it conprise of the follow ng steps: - placing a
cyl i ndri cal Sectlpfbreées%%ﬁgﬂmgegt 62805 rikf ARl Oggceneraspﬁmfitooéo of ISt
conduit (500), - cri at” [east a part he cylindrical section

onto a fir stelecndai resus@nsp@tamnﬂwbckm(tlonqramdeect)fn t@abtblcymrlseraf thei al
havi ng a pre];@[?‘ﬁ%l t osen conductivity, being positioned in the extension
of the end o 9% St conduit and cl i pped onto the cylindrical section,

Manter §1aP N SRS Ayl aPbodiBf GHRACAB 6K Mob] ohEECInd & | e

adapter. - joinin e’spaci ng &"Settnd tdndui t .

2. Joi ni ng padicstesnadic®00j,ng to claim 1, characterized in that the crinping
step includes a deformation of an assenbly consisting of a clipping piece
(180) of the spaciergngihgokabledstaa pmﬂrpfémeqﬂiadlycatbiaqiiminncgwtpiae‘tret c(cm'eIOlt 235,

236) of the adapter,, s to i bhilize the t. i

respect to ofi&P ﬂB?ﬁé‘f&ﬂiﬁ@I rlngijgng ARV @S@frﬁé\fﬂ% '155? %‘fﬁ%sfgg%s |on of
tEe adapt er . c@qd#Et’\ﬂfyeBémg@@@ﬂhdmrgmttﬁee?mnalbﬁt otf)thdeoérai a()fltﬁe first bamcuitt o zeg in
that pri to. t cr.i st.age, the first conduit (500 i tioned so
ne to' 1 nfibbi FiPead iR Ben Y PeRes9PRy v e B REG: SCagr & FERo et ng

bl ock (180) sputiry WeeRWRRRSEpaEYtothe BRASIEr. i ece (230, 235, 236) of the
adapter in the clipped position. 4. Process according to one of the clains

1 to 3, charact erdjgigmhg df thégpadimteblboin th éhd af thid sdcand eobdditveen a cl i ppi ng
pi ece of the adapt er (230, 235, 236) and a section of the adapter to which

the crinping i s applsigigi prdcess dcaemlirigmo tdlams 1t hehar@cftemmcm tthatntheer se
width of the first conduit (500),5 . ,Progess accg{ ng. tt one f clainms 1
to 4 , char atiepingster nd 3 feformation or an assembly consisting o |pp|ng
15 piece (180) of the spacing block and a complementary clipping piece (230, 235,
236) of the adapter, so as to immobilize the two clipping pieces with respect to
one another parallel to the axis of the cylindrical section of the adapter.

3. Process according to claim 1 or claim 2, characterized in that prior to

the crimping stage, the first conduit (500) is positioned so as to immobilize an

20 assembly comprising a clipping piece of the spacing block (180) and a

complementary clipping piece (230, 235, 236) of the adapter in the clipped
position.

4. Process according to one of the claims 1 to 3, characterized in that

the longitudinal distance between a clipping piece of the adapter (230, 235,

25 236) and a section of the adapter to which the crimping is applied is less than
two times the reference transverse width of the first conduit (500).
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crinping is an external crinping operation by neans of a jaw having a

vari abl e diameter (400). 6 . Process according to one of the clains 1 to 4,
char act erw@edit/aeséohat the crinping is performed by tran®Cattisernonsooa sl eeve
(1400) along an external surface of the adapter parallel to the axis of the
cylindrical section of the adapter, with the external surface having an
increasing dianeter in the translation direction. 7. Process according to

one of the clai : : ri j t ; . condui t
is made of ti tam;su%%Q?&P?%églé@gg%gbég)lqr?glzjaﬁrtn%hlg{rloea‘o?ll'a??gtlgrrlé&i'nt%Eg?he

char act er i zedimping lisaén &xtelrme stimpiteg dparatiorcionvheans of a jaw davhg st \wrables s
steel. 9. Prgcesi ra@@@rdi ng to one of clainse 1 to 6, characterized in that
at |east the®PINP& duit is made of alum num 10. Coupling device for

dui t th f | i [ K
condul t ol roui 1. G tRoeTeeralfle C B dn g G hrehfRb G °
corrgr! tsi ?gogtmydrg'mlng dxabeﬂﬁn’:eidop% translati@noba s{hi?ee(gdloml)t alohdpanenderofl a first
condui nd c ed an - (10 d i
ater a1+ ¢ nudEcPh e AteReh eflel 40 8F Bt Op i G T RRs T cB Pt YT €
cylindrical s@ggteQnwitintle! elteimias esupfata ohdamnpkire indredsing gligraeteednt thet he end

of another con Lilit. cxm tH the device allowing of at | east one part of the
cylindrical Baesation 4ecHNcrinped onto a first conduit (500), while the

spacin K i | i i i

Frrat coltiuit (SoB)ORESAEPINT f THol BERIAIGS driorhe e s a® B Bekel th
respect to tRas@aflamitsicondditis@eatd sMBarfeni ce according to claim 10,
characterized in that - the adapter conprises an area, called the crinping

?L gaSI(O ;g_oﬁ»)g L I0 V\/rlzé.cmt:@@ besdr@ing aBRireesk Bdin®s ?rltg(rgqicmmﬁ_récﬁ@izeaam thet appl i ed, -
i ock conprises a clippin i ece ich can engage with a
conpl enent ar igad thpifing CBF%E&'S(’MO%@@%@%@FEM t he adapter, thegc?i npi ng

area (200S) of the adapter bein subA ectable to the . :
9. Process according to one of claims 1 to 6, characterized in that at

15 least the first conduif is made of aluminum.

10. Coupling device for conduits for the purpose of controlling the

electrical resistance of a conduit circuit, with the device comprising

- an adapter (200; 1200) comprising a cylindrical section that can be
placed onto the end of a first conduit (500) and crimped onto it.

20 - a spacing block (100) made of polymeric material, the spacing block
being capable of being clipped to said cylindrical section, and likewise being

capabie of being joined to the end of another conduit.

with the device allowing of at least one part of the cylindrical section to
be crimped onto a first conduit (500), while the spacing block is clipped to the
25 adapter in the extension of the end of first conduit (500), resulting in the locking

of the spacing block with respect to the adapter.
11. Coupling device according to claim 10, characterized in that

- the adapter comprises an area, called the crimping area (200S) to

which the forces applied by a crimping tool can be applied,
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crinping action being applied onto the crinping area (200S) causing the
deformation of the assenbly fornmed by the two clipping areas, so as to

i mrobi | | 280a0H/086¢0k respect to the other al ong the axisPoff/ush@omylosndri cal
section of the adapter. 12. Device according to claim110 or claim11,

char gft er :c zed in -tthéfspiatiﬁg mi@misesb SlippPgi @ém(woo; Whmzmig%@ %%@ezg é;m)f
capabl e of en a c enment ¢l pRing .pi o
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15 13. Device according to one of claims 10 to 12, characterized in that the
spacing block (100} is furthermore capable of enabling the positioning of a first
conduit (500) with a longitudinal positioning freedom of the first conduit with
respect to the spacing block equal to at least 2% of the transverse reference

width of the spacing block.

20 14. Device according to one of claims 10 to 13, characterized in that the
clipping piece (180) of the spacing block and the complementary clipping piece
(230, 235, 236) of the adapter allow for a rotational symmetry.

15. Joining device for a conduit according to one of the claims 10 to 14,
characterized in that the spacing block (100) is made of polyurethane ketone

25 (PEEK).
16. Joining device according to claim 15, characterized in that the PEEK
is loaded with between 5 and 45% of a material providing for mechanical

reinforcement, for example glass or carbon fibers.

17. Joining device according to claim 15 or claim 16, characterized in
30 that the PEEK is loaded with up to 10%, or preferably between 0.1 and 3% of

carbon nanotubes.
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mechani cal reinforcenent. 19. Joining device according to one of the clains
10 to 14, characterized in that the spacing block is made of pol yphenyl ene
sul fi de. WO0.20010008606ag devi ce according to one of the cl aiPEE/UBR01O41H)
characterized in that it is applicable for connecting two conduits of

al um num titani uts, lermigatﬂe’\hﬁac@t(ﬁ@g td eabEtle ichirds 18it a7 adharadedzedDevi ce

according to, o 10, to 20, racterjzed in that th spaC| ng
b1 ook conpr | BBk e PR e ThalRR ISR SThRIHSE ishg: SRIBTABOURRENS: b of
bet ween 5 angheeRariiBal reinforcement.

19. Joining device according to one of the claims 10 to 14, characterized

5 in that the spacing block is made of polyphenylene sulfide.

20. Joining device according to one of the claims 10 to 19, characterized
in that it is applicable for connecting two conduits of aluminum, titanium or

stainless steel located in an aircraft.

21. Device according to one of the claims 10 to 20, characterized in that
10 the spacing block comprises a non-conducting section with a longitudinal

dimension of between 5 and 50 mm.
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