, JO N NG DEVI CE FOR CONDUI TS AND ASSCCl ATED JO NI NG PROCESS Thi s

i nvention concerns a joining device for gas or liquid conduits carried in
an 5ai rcreoards@n associ at ed j oi ni ng process. TIRETIUSLE0 04RO
applies, for exanple, to the nitrogen circuits of airplane fuel tanks, in
whi ch the normal pressure is generally 15 bars (200 psi) or even higher.
These nitrogen circuits have recently appeared in nodern airplanes, and
serve the puUgMNINGDBEVOEEFORGONRUIMEANDaNSSOCIETED JOINING PRQCPESses
10t hrough the outer part of the fuel tank and is therefore exposed to the
fuel. Because of its location as well as because of the specific

el ectrical and electrostatic characteristics of nodern airplanes made of
conposi te naféisi |a~lra1t|ohfdosuc¢1hpiaﬁjgiringsde\tima for gas or dquit yconduntscaamdertini arg. | t
must | i kew se. be terial, such as aluminum Alternatively,

pi pi ng made Fcr@grﬁgggntaéssoglg e%d?'é‘mgaﬁrgc‘?sf | i kewi se conceivable, but it is
nor e expensi ve. of t o] once inNs ed., and put .| e nust
" kow oo resi ot vEbe Guenfi BBl soo Rl kE e BBl Pl et e
?fs hi gh (pr es fuHl @iﬁqksl in w?lcﬁlﬂﬁe navmtprmueé lscgmpeillye’ss lﬁiﬂs({ﬁ@@ﬁsw sr efercool i ng
i qui ds ar |, ul ar. of t enment al t hat rate at
prgssurespof S[JtTfl%/?eb@Frgger?@‘fﬂpg ﬂi’/‘@nf‘?%ﬁ aPB?\%?g 'é g"?%@ ???%Wgen
circuits. It apl Ss@-.;r\lréTW bafpos¥ cﬁn@hu@angt thePfiR$ SaHkszi@ert! Wﬁulpipuhgcbaaués c
circuits_for fli controls or |and |ng ear cfntros {W ge pressure
can be si@ni threg ﬂ'&‘? HiteRart offiBe fusk ERsian dggweggq)e@g,sgd(cs guflsi ) .
In all of these circuits, one is confront dvmthtpl eeg%%ﬁ& fro t he
25 conductivity oPe¢aHse QTS!f{SdP?%@nrﬂsp‘l"ﬁba% Peglise of the specijig e pi ng,

i nt er connect b,@%ﬁo%%t%ﬁﬂabi@ﬁsﬁ%ﬁ&ﬁ’ﬁo@émoé?%ﬂe% fidde BEcothpbdieefatepiapont r ol
the electrical resistance, or even to provide el ect r| cal insul atel\,‘%na by

means of a ndts OMiTOShge SiRatiicaly Non- GoRALCtngg drmust ke wiiee ;
2006/ 049956 figachi s Ligh dsChRRhfIR_ WHBHaRolp! By Wiid? eprgRRERNS | or

30di ssi pati ng~t trical energy associated wth the accunul ation of
static cﬂ:ér getatenals fire ligewigeicosceivalie . Putnt jfomore leypersive d¥kphihe BiPingi gh

pressure, 10,88 installed 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



aircraft. At |east sonme of these interconnections include two generally
tubul ar |ight netal coaxial housings, a cylindrical spacer of PEEK

[ pol yet hewoketiinegeqos a di sc shaped spacer of Krefine to ®OmUSR10/0M@60

resi stance between the first and the second housings, and an envel ope nade
gf a nateri alairtrlafﬂt}‘. mq&ﬁsad isomeT(ﬁftpese irﬁerﬂ:’bm:ja:ﬁbnﬁt inzfudaelner gérmiaﬂylntubi:lliasd
ocunent is co I cated tq manufacture .a to utilize, particularly due to
the Targe nulBBrmel paped housngs. s eviocsidavatet e 7R tndiihedindiaag the
pi pes and th@ié&@ﬂé\?&a dpateit BEKFefinBRbicdatrbOedesisRIng® Henoydh fHeofifst BRd
docunents US 3572779 and W82102755. It is specifically taught to radially
conpress a ming gggoand Wﬁ%ﬁln@%?%év‘@loﬁ%waé%ﬁgﬁi"ﬂatP'Eb"i“ t%@&ﬁ’ﬂ%r‘f@ BefloRecessory
through axi alTreEitRASARBINY FRNE AcbutndrA® BdbmBPRERIIRE mBAufagturd kAW known
fromthe docunment W96/ 05556. Lastly, a crinpable interconnection
accessory - okilizedapttisularly dge t@ thedatag runekansf Paithg a sl eeve that is to be
attached by crinping it to one end of a 15 conduit tube and that is to, at
| east indirectly, BegResesserias faniereennastiogithe pipesand the PIAsesh fariBar ¢ he
document W%@é{iéakeﬁ%il? aﬂéta%nsévﬁ%% #He' dREmMehRAYSIaB7hP7E SRBWA D0 £7d5TPi Ng.
contact with the end of the tube Includes a section coated wth an adhesive
conpri si ng atlt i epetificaly tausmh neagially comprass ammpligablecémeiagslaeseed. This

gl ued-on section is advantageously recessed, preferably by 20projecting

fl anges. 10 | A conduitc fart exuplinadan cccesporpdhisigl axial eamplasaignt he
problem allu . bovq.. a f.ar i C ti atd € irst
and a secondq’ggﬁhgi'f'!l ﬁ‘éﬂ&a&ng%ﬁ'ﬁm e'?eé‘i‘%"% %g?ﬁstf%e%oéf (Zéégpf)einfrt]g
circuit is chaOagebdb&ed in that it conprises the foll owi ng steps: 25-
placing a cylindrical section of a connection onto an end of the first

condui t cLastyi rey ciitplables intercpamaction a¢ngsegryi ndiri edapiegiect fsndonto a
first dui t i . S i . i C.mat.eri i
resel eored BRIt STpRRERMEISRES lo 5o ARV EF Y 1 B opeptdeed |

the firstlScorndnddit &utek ahd ppatdist o, 20 leashendirdciindengsmgle wils tarothervionkduit he

inp then | ocking.t ' | ock i 0ini
cpac ng bl oc Pt et o ie B iERbnEREaTA 10561, The AR HOF L o
it possible ti®ts eamel id erimpidg ettt kit theosrdlibf thehtbenigclades at seatibred

resi stance by neans of the choice aof. th olLynmeric material apd,the
crimping t hatcoégfgs‘@'g" ?H@dESﬂH%iCP@pf'B'npr?ﬁé%% ° corponents, She § inlch%s

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.



It should be noted that the end of the conduits considered here is tubular
5 or at least cylindrical in the broad sense, that is to say defined by a
| ongi t udiweal2oaxiosstand a nouth that can be circul ar or neeTAiSeewioaroso The
cylindrical section of the joint is preferably configured to serve as an
outer (or possi bl Fhisnprecgsss hedee ibpoddise eodeadilyt foemf a rrettwornefucdnduits

Specifically, if the en f the first conduyjit exhibits rotati.onal symretry,
Chen t he cyl AMNBchTorGaled ers srasesnaineant phiwicl e dnan paVReH JaRi
rotational swaeRE Krimping that dalisésStheWwonbiits lRdatedoéiat the axes of the first
and second conduits can be aligned or offset angularly in relation to one

anot her, in whi chitichsaldtieenspd iaitheémrif thedohddtsi ddhekdesinestiioubbave a
geonetry permtt | so ngtded t hat

i ng an. angul ar of f set. . t s a
The T or m Bor G il SinREcH et ksoRE somiea izt 10 SRYHSTSE 33 ORABTE b ac &
two other pardfs aifla MUt Bt Tah BeNBiIRbLIaR of hysLireMac e, cyfdlichhadctibR@ft er m
crinping desi gnates a nechanical fastening operation wthout welding, for

exanpl e by copioiids Breferably configyreg de Sprvgiagran AT (UMOESIPY ITRRY) FIKEVE t hat
the el ectricajy éﬁdﬁbﬁfﬁeeﬁr&fcohﬁ@.t._@ﬁ%élﬁcgrng ;\fgﬁ@%gu lor R Korfefit RAibits

controlled by selecting the material an _ size of the spacing bl ock,
whi | e ret ai niroigtiomal syommoein sherethe eindriel septiorn pisiferahlyi likewiseoexhikitend| e,

al um numloti %@%%&éﬁ%%%ﬁﬁmst eel conduits of a given geonetry.

The i ntercon evice'ls stalled at the location of the conduit, and

)3 permanent once il fhednd: I I inPHRSENE rdt U EAE Bhadits aEEN! LY

25 crinping, the nmounting can Le perfor location o condui t
net wor k, possiliphgd pnoffsed apgasen eretstiondo wpe @nethenns whithease(tbe spaciog i on,
limted accesgihility). : r ' ' ossible to
establish a i)i%c%ea diﬁc{)%‘\ "{t%rgfm?escn?g-sﬁlgg g@ﬁ?&@%@@sﬁdﬁ% ra ?rodgfsgﬁd
rotation. The resuylti i I i ; aﬁ‘?é?" rdi ng
to an advant ageouﬁs{ '%ﬁg% aﬁcﬁggﬁﬁtit@? t%@eeéﬁr?%pﬁgkgg%&ﬁlccg%%%%ast%s a ¢

def or mat ilén gfartahatomestts fwo offwr paitagnd nidintpiis iigepiat e dixed spagipgici ng bl ock
and a conplenentary clipping piece of the adapter so as to axially

i nobi | i ze t lemdttet thé itepi crimping designateh armegwmicat tastanincperaraiéan wiTWe nut ual

| mobi i zati %‘el&%g,tljaree%/\rﬁplglb'ypc%HE)ge&ioer"\qes participates in
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.



| ocki ng the spacing block with respect to the adapter and is obtained

specifically through the confinenent of a male part in a closed cavity, as
wel | as byoizatvws®sng the friction between the two surf &CEAIS20M0H4G00D part s
are rotationally inmobilized with respect to one another by friction. They

are 10 likew se petatingnabl yni ragwbhtageass v&ﬁalﬂadt@rssmectthtao cfpirgnodtber by
clipping, if, advantageously, a screw threa rovi ded het vveenrﬁt]r%e
spaci ng bl 0C ENSAMPEFRESY Asfesatipy r?élqnyastsﬁ’ap F%” %tm ? &riRJ08 1RFSCroBi | i zed

with respect stpgclﬁéocﬂoékt Bed @gamﬂﬁméﬁtép:c@l?ﬁiﬁ@nﬁleté‘ off RBe @xiapler Hor 8§ b ON

(that is to say, parallel to the axis 0 e adapter - or at least of the
cylindrical s%@t”VMW"'?%@%W"@P'”@P'@PSM@ re&@%ﬁh%"@]@“%h%"ck) by friction
and by the confinenment of the male part in the closed cavity (as well as by
the screwdt hread HB@smHILS?[ pnBnbiigatine ohdbe tWReCPNG RIS d%ﬁ(“%\?ﬁie% He

adapter).  jocking4Ge" a{%gt %@R mﬁa%s%@epqé ﬁ@a%ﬁﬁét@l"aﬂd Gs Sthsinkdr st

conduit maintains the cl |g shape of the spacing block during the
crinping st agi@eCIEGHTMtBFO@E ﬂ%@@‘rﬂn@m%tmwﬁ parpisx Flased cavityeanvel @8 t he

def or mat i on iiedit the nﬂc@&?%é(erpfthé NG/oC SLRRLRY 'ﬂ‘llee%o%aﬂt &rePaci ng

bl ock and of he conplenentary clipping piece, since this assenbly 1s then
conpr essed bettatiemallyhanmobitizéd vathd respecic to rgmengnetber byAtistieonli mbey aran

advant a us charac conRduit t
fheori natng S seclsTlshely mivgBiiksd P BRaEkic Poe SRS SMBE LT (P g
pi ece of the manuaggowlp@kscmad tlaread ippprenisled deyvedn t}nplapgmpgéJdIEkca‘ndtthe
adapter in the c sition. Thus nceth cf

per f or med, t A4ep dpgllftﬁg@rq ﬁlgquli???)% m?nlf'er?HdN ﬂ:ﬁ g?%ﬁg e?.‘éﬁ D he
sEaci ng bl OCIQQ\MrTsths BResknt b thbaxiat dipsetion (B@Etscmrshyngaltaﬂzlanltlaei\aalatofige;)us
characteristic, itudin st anc ake its sol ut e .val ue

bet ween a cl it B?)laﬁ%p}ﬁr g c#q?"ﬁg %fd'ii'ﬁt%’r“n‘grﬂfg’ éegﬂ%} OBﬁh%@ eRiE" é’&a"ét@? to

whi ch thqscrigpaLing tﬂ@ckw? Iritien iamdl sy Be cbBfnerivent tof msmatermrr eftae elsed
transverse w dth of i rst conduit, r el.se e uaﬂj%}o this reference

transverse wiG@vity (&% welh@s ity thegcmw Fﬂf?% Pessibly eV ptween the sppeinghe case

of a circular, W&eaggg@r)reference w dth can be the dianmeter, or else
the inside dianeter. It should be noted that the inside 5 dianmeter of the

adapter was sel eCiedolghgP® éfﬂH&Larﬂé%éoﬂ@ cHhrERrRtic, dhe tfiRg donBisit neamigivst as
measured on the outsidethereof he cri npi ng operat lon is perforned from
t he outsi de. 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



This choice of positioning of the crinping area in relation to the clipping
pi ece makes it possible to ensure that, while perform ng the | ocking
oper at i orw0Qo11af0s¢0he spaci ng bl ock with respect to the &daftsee10/04(4v60
crinping of the adapter onto the conduit, particularly by deformation of
the assenbly tﬁ@nete?érhm tahsveme ommt effethé afirgt Cohgyit, ngr pisecequali ® afifecti ve.
Bel ow a di stan}ge of 0.5 tines of”tmeggg a{}d even Wbi nes, the
def or mati on i§ @&@PS&W&%‘H@ r%rs 8 °f t/"i?f s[reﬂfp[eqc:ﬁém re certal nly], a
tighter |nterlock 5Accord| tothe al deflnt on

characteristic, ﬂfe]EE?l??ﬁlenB Cﬁ‘é‘f]?rof;ﬂ% Ee”tch Ptﬂ C@”b@‘? \%L}%n t he

| ength over thérﬁ@tet-hsr Qe Gndide Rirheeren ammld e HeREHUthat ané aasideengt h
bet ween the adapter and the conduit tube is between O. It should

be noted Por di3Betel 198 dp adarigewesissiacird inhe aama! ioﬂhﬁsgﬁmételréhét‘% f of

useful cont a%n@@it%e%édéﬁré%nd%ﬁt fle A0idhen&resdii thet YRR Pr@abﬁéﬂaﬁbntlg t he
axi s of the adapt er. of the material of the adapter is used for the

cri npi ng, @%@%Q’OWGI%P{?@QQ udi nal di stance between the nouth of the
adapt er of the side on which the first conduit is | ocated and the
conpl ementary cl i gpisnghoeceierasitionig efdhpcEmPingsareadhsefiPHE WEtEBPINSr t he

subsequent d éi’fe' Mok |ttﬂa)§§|bFehf'6 dfsute tﬁé?ewh[?é]EértForHﬁHga Heelbcﬁlﬁg ToFéra%EShS of

t he adapter ver he crinping action iIs perforned
mat eri al 16f tcﬁéha@apcles hl@kug@"d respect tvett@radqnterg the ?“mﬁlnﬂe%fstbﬁé@apt%m t he

mout h of the e t ﬁﬂ)ﬂuﬂ I ed. The
sel ection of (?hgt?g{ﬁ é?rf%ltt Qﬁ;éulgﬁ&i}g d@fﬂr@%géﬁ% eHe{%ésgn Hbﬁs@t’rﬁg d?q?%e 30
perform ng t emgementagnelipbingogkeesy is hfedtivacBaigwoa dtskanmetcrf Qéélrr@ettheo t he

adapter, the arit%%'rn géﬁ??ﬂ;t}e%gﬂﬁ i Sﬁ’ﬂre 8 ﬁta{tgﬁ |§§|%% rlandSaRGHs S%Mﬂnby the

def ormati on ng o rrent ary clip

pi eces, is gl thetmue. ceflairy), 4 EghtEr intdricok.gr eat er than 0. 66 t he def or mat i on
is greater and ensures, a fortiori, a tighter interlock. According to
an advantlageous ch@bamttrgtosth'e@,Itetrtaevedbﬁrpitimrgotthiﬁsbharactefiste:xttw erithpiogi npi ng

by radi al ression b aps of ..a v i abl ively,
it may entai Ingzﬁ?ﬁﬁ §H¥%hn%€gﬁ"e rﬁt'&bﬁ e&ﬁhﬁﬂ?@ﬁbgr Wh%w&i‘%ﬁ'@ ng@él y, the
crinping is greRmpkd shaedhyivaetul bomget ladgthdetiveem tHeabdapiernéndittel @ewveital ong
an outside surface of thﬁ{5 d%p‘t gL havi ng an increasing dianeter, cau5| ng a

radi al conpr d48% BrPaiWesR
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,



In one inportant application, at |least the first conduit is nade of
titanium 10ln other applications, at |least the first conduit is nade of
st ai nl essweét2edl00s6060f al un num In all three case@sT/ush@omewond
conduit is generally made of the same material as the first, but a

di fferent netiskflesivel 80 andRtRiraibheatérftham .68y phe daforratioreisegeateates or
allows for this. The argﬁ,ptaﬁgqitsegfl clgn be of the sane material 15 as the
condui t or of°SURS £ EYERY GHGNISTRIETPES, exanpl e an adapter of stainl ess
steel on a titaniymcondujt, or, an _adapter of titanjium.on.a condyit of
Stai nl ess steel ). ACCOrting to ap AvANRECCE Shardbisiafico Hay AUTBits Eresit g
invention |i ksxdrAgl dpmRs By radlidl CompRessibeviyCieany oftdvatidblsdinmetapawol t he
el ectrical resistance of a conduit circuit 20 with this device conprising:

- an adaptser conppjtginagveély yap@htatiadn s@ahsion (éiiaternas climplig) posi ti oned at
the end of a conduit and crinped onto it. - a spacing block of a
pol yneri c mat eri alaltetrfatigelg phei drigngihe skadvenplisices vigre tbngitudisaltianstatiohi pped

onto said cylindrical section, and to_being 25 connected to t.he end of
onother conailita sieeve 0 3 oHBMfesiereh B i GBS dE N S8 MFgRNGY
| east one pardiapétet, tRusbiatddiateompreetivAthards®d® a conduit, while the spacing
block is clipped to the adapter in the extension of the end of the conduit,

this results in tlﬁfﬁoh@mmnﬁéﬁlﬁlhﬁﬁ@rﬂ@i%t {hledizdt contitit IseBGCHT titanitine
adapter. This device nmakes it possible to readily forma network of

condui ts 1§ t h conty etteedpplicEibhg, calledst shes fidnconduilyisimadedlstainiess sigrici ng
bl ock, the polyneric material of which is selected so as to obtain a

desired el ectdriot alumigdnst ance. Accordi ng to the advant ageous
characteristics, the joining device is 5characterized in tha - the
adapter conpri ses 'aRldheEg, C%SF"! g %?@nér?@flﬁds Qﬁéﬁfaﬂﬂ% %ﬂf e t#B®f or ces
appl i ed by thgaefihing 8 fre0buls Wifferent metal REalSd 861 deY able0 Gkt @FPlid3ios a
clipping piece designed to engage with a conplenentary_ cl |E€P| ngnapl e(fe of
t he adapt er. necessitates or allows for this. The adapter itself can be ©of the same Materia

15 as the conduit or of a different material (for example an adapter of stainless

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 ancther 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.



10The crinping area of the adapter is designed so that a crinping action
applied to the crinping area causes the assenbly consisting of the two

cl i ppi ng Wpeas/ws60def orm so as to |ongitudinally i MmobiPCras2@as406e h
respect to the other. As a result of this characteristic, the

| ocki ng produced bhistdewicermakesnig possidlegaréadiyifamt v redtverktof\oenbgitsawitie of t he

def or mati on. eover,. the crinping reduces .the axial play between
Che twp ol PGPl RBeNEH resistatacby MiEoRE b EhauRe Birek, fis Polfhens
Accor di ng t 0 nidteddl\WRAhRBIES YEleElRarsacisabiodtdin a debiréd tleetrisRiaesiBganbé ock havi ng
a clipping pieces designed to engage with a conplenentary clipping 20

pi ece of the adappgtoerding toS tﬁlﬁ'faﬁ%ntdﬁémﬁneﬁar’é@teﬂm| ahé heinpstévieniing of a
conduit in a crlqng%ng p05|t|on so that a conduit in the cri mpi ng position

radi al |y Pmmsharaciasized jiethét i ppi ng piece in the clipped position.

Thanks to this characteristic that readily | ement ed, the | ocking, which
i mobi | i zes the coMfAHEAREHEPTPILRESAN 9red, é‘aﬁ heycrgempg@é%a P ] ng.

25Accor di ng /e ﬁj}l@%w,g@‘bﬁl{lﬁ@gﬂﬁﬂﬁ gébeet eristic, the spacing block is
furthernore designed to allow a first conduit to be positioned with

I'ongi tudi nal freedgd sphdiiebBOIS tbmpRidita @iipgifte pleké HesighBd i enyadewiiespect
to the spaci ng bl ock elgauadbeto at gast 2%%ﬁrﬁg;gvant agigousl Y, g%q 8% 15% or

25% of a reprecnamiamEDant @'@tﬁﬁ"@e‘?‘%‘éﬁ oW e mdaptef-he spacing bl ock. 30This
characteristic is ggrtlcul arly of interest when the clip i ece of the
spaci ng Block al | 30e oriBwPingeAweAT theradapishiy desianad #9, tha&rﬁjcr"gp'gﬂl@@%se t he

transverse w Ehed){o thB&i 5\@3%9%‘5 ﬁ@%s@@mﬁ@%&ﬁ%&ﬁé’obﬁe@ﬂ@%ﬁs piRg t he

di aneter of t surface o t e cl &ece I'n cont act the condui t,
whi ch can be ar¢as tmtdefqnml, s m&nglmdmn ¢rmepiliag ane ywith fr9$n?§a textb@rnal I y.
The spacing l?:Jtt?eCr!( I's then designed to enable the positioning of a conduit

As a result of this characteristic, 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



5 wth freedomfor positioning the conduit longitudinally with respect to
the spacing block at |east equal to 2% or preferably, 3% 8% or 15% for
exanpl e ovotha/s@bh i n questi on. It shoul d bePadtuseomwiaiost he
internal dianmeter of the clipping piece of the spacing block in contact
wi th the condtintvérse anidﬂmbﬁgm)upbgingimnkecbrt bebassubizdetiube ¢qual e theit si de

di ameter of t condujts of this a Lcat. ) expl ai ned

ot vt ous! y, AREhGtIne sBiacp Bt Fibaitg peStin pering ke Frdifamies pped
posi tion. Thugn bagha irtesel diamfetérhith‘ebﬂmptrigwpélgorﬁf@le@@emaﬂshe spaci ng bl ock
is designed to enable the positioning of a conduit in at least a first and
a second external Tﬁ@%pédzlﬂ%@blo@n% m@naeégﬁe@wémm@me Fusitionkdi eftaccopaait t i ons.

15The spaci ng bl ock radj | mrobi |i zes 't ece in the clipped
position Pn Arih 8\999%3{9 aningo e |°8H§“'Pgﬁ’ tHa'P‘é@gém{ respect 10 g eover,

the second crspaahgwmsatqéayﬂeqﬁaﬁew adrefteferatl, 3%, 4% ovt1594 ifoPéRenResi tion
by a longitudinal “translation of at [east 2% of the internal dianmeter of
the cli ppi ng 9bithecwid8r iniestiorroThe devi ce can thus be used in a flexible

manner, w thout the need to cut a section of the conduit, if it is too

| ong. _ Accoftchayic ke aated| thal ginteenal danetpk plote lipping Piece of the
characteri st ig e |E?9c%léé?@91' Eb&ﬂh&%.tmﬁé tcbﬁél‘u:f‘gs B&@#ﬁéﬁ'@du&y%ﬁé@hédotoabe' east
t he | ongi t udi aF erence

I mension o e clipprng piéce, or preferably
two ti medOt haqudi todhe potsidel diamater 0f2t51emndwi@tofthStaﬁ>pgcaileecru ption, the

| ongi tudi nal di nmension of the clipping piece is then taken as a reference
due to its |nteraeslerxnlametdmreweuwrmempndwhe@ ngRepilizedihp Alickingdiesedn can,

for instance, é)g 'f?Per usiiR OThils péé)b(?gédlf)?f this posﬂmmrﬁbﬁ e}&onh%ﬁ@% dcin

according to an nt ageous characteristic I ppi n Iece of the
spaci ng bl ocklakripdesigeed tpevakie thepositdning atia sbndyibiesat |w§@cﬂrﬁbﬁm aprofile

o T by SRS PLAbERR pOLidh A acVhiliot A AP EIRBLAIYbostidnRD | 10, P! €0

of the adapter ‘conprrs Ccross-secti onac1 profile of
whi ch |s orrpl ene i [y p@ﬁF
advant ag us char j’bgéﬁ ?9?6%hed%n?g%hﬁgmz?seéhee %I{"D eﬁég%??#ge ‘%Egﬂ and
t he conpl enmergositipndn alppf thgsp usefel misitione ferdbpcendud. | ow f or

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



S5rotational synmmetry. Accordi ng to an advant ageous characteristic,
t he spaci ng bl ock is made of pol yurethane ketone (PEEK), for exanple of
PEEK | oadw0 20i1tdosas t o 45% of gl ass fi bers. PEEK | oaded Pairtus2a@@iobwno f i ber s
can al so be used; these two types of fibers serve as mechani cal

reinfor cerrentcﬁppuﬁg hyescenet eid aﬂéptépﬁsmbhslhg g cavityl Ghereadiancesk-seelidifapr cenent
can be used ne, or. j n conbi nat The spaci ng bl ock has reinforced
mechani cal ptpb?fi? PT‘@é'chﬁ‘chW%'e@&E rV‘F’n%" P@dﬁ PRal insulation is Iikewse
greater than in a sim/|ar s stgm where t aci.ng, bl ock. is rradlegé%{{ePEEK

 oaded with car boACHIABEUR tﬂ%eoé'ﬁr? "t‘ ghistice ther Clipping pigce | oaded

with glass fispggifg ibfockOarR B &smblemBatady eRSIhG pRIcK dTaRe GRIRBLSAIBEY for
15mat eri al_. patihg Al ternativel y‘? t he a?[[)agﬂlsﬁrzg@tgﬁock i's madg of PEEK | oaded

with carbén relAleRAEYMNIEtHo 10% or preferably between 0.5% and 3% perhaps

even between 0.1 and 3% It can |ikew se be made of PEEK sj rrultaneously
| oaded wi th car boACPRIABIIBES aYANROCAUTERARFIENISUC G PRANNTEOR FBRSRI cal 20

rei nfor cementy E&ery{hﬂé Retbe (F‘é‘Ek SRACKEMpI SoHEER bR WEE1Plo 45% of

pol yphenyl ene he conduct|V|ty of the material can have

di fferent valolass fibgrsd P&%ﬁa@e@w&h|0ﬁgv0§ﬁ@@r31@arb¢l@@he¢nsea topeewRytyBeOCck made
of a material, %8@25&9@2&%@@’:}15&‘ Isrepﬁér\é@ﬁlant%o%)tﬁé\dné%\aé conHutPyaap! e,

can speC|f|caIIy use accor |ng he present a | cation.
Gener al | y0s peadahagicat twnfpmemeng cae wedseds alopetarbin @Oﬂ‘tbin&tlonn'ém SPECingo

al um num ti tbf'cﬂ:eu%grre%fg%c? gr?f:‘%jl @P%%Eﬁés ih N§ialdgd. Ifhelruidiii af t -

Furt her nor e, spaci ng “helt on- conduct1 ng section haV|ng a
| ongi t udi nal |l¢hLﬂBilﬂ8ll$)hde‘ﬂ$&'\@l@ﬂt&i tlaa1d|n5806|mdar 6tem wihiess theyspacing biatkds er can

sustain a high pre vol t age, L ni,n t S
The inventio %1%1 Peég%wglgaﬁ%iﬁﬁb(@& ﬁaﬁtﬁég s Bn qﬂ% Cﬁrr&g?ét? h bizgffaw
figures, of \WHEKIoaded with glass fibers is considered to be a completely non-conducting

15 material.

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.



Figure 1 is a sectional view of a spacing block used in the invention.
Figure 2 is a sectional view of an adapter used in an enbodi nent of the

5i nvent i oN0 2011/005606 Fi gure 3 is a sectional view of the padgispgolob@ek of
Figure 1 and of the adapter of Figure 2 in an initial phase of their
connection to one ThedhVertiohrwik nbin isd desdripdil e rietadif byt Meah$\ve e attached
Figure 4 is VI eW? H)gar to that of Figure 3, in a |ater phase of the
10i nt er conne 9”6?? 8t WY& spaci ng bl ock and the adapter, a conduit tube
being inserted in 5.5s wsngilar to that

t he .adapter. . Fi
of Froure 2 MeretFo%eﬁdaatSEFtW' a'&wcgﬁe%ﬁ%%wgfhh%cw d e renfiopr | i ng
t oo ositioned th d dj to h
procegs of tﬂ?s YM ezsgec ip Ee"go d@&gg\ﬁé‘?dﬁ"gﬁ? ﬁoqswggt 8éthtﬁ| Sure

4, W th ascrijprtignt ool having perfor med the crinping action on an adapter
positioned on the conduit tube in the presence of the spacing block, in a

first embodi ment ¢higur8e isny esdtiondl. V|ew of the Epébﬂﬂigﬂbl?)ck%f &'.gw@w aﬁd tbfﬂlﬁe
clipping area of the adapter in_the presence o

Cona 101 b ainta O OB i i IV FPGeE & dhaioCoinSGriTary GH FAPREh i By gur e

7. Figure 9 ifs@enbsimehioflteé ifvenfdgure 7, after crinping. Figure 10 is a
view simlar to Figure 8, after crinping. Figures 11 and 12 are

views of a crinpi rF%dré\Wf S8 diidw diriiarf for that efrtgdjér%ntm af Iatéiephalééecﬁﬂm@n in
the open and c| ose p03|t|ons respectively, 2 ure 13 is Vi eY)v of the
ein

spaci ng Bilockntereanngetian of Ay SeRcRg Mrckr angs e aapter, a conduif tube
inserted into the adapter.

Figure 5 is a view similar to that of Figure 2 where the adapter is
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 one another.

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

interconnection.
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in a second enbodi nent of the invention, in an initial phase of their
connection to one another. Figure 14 is a viewsimlar to Figure 13
in a | at ewophaa®s@b t he i nterconnecti on. Fi gur e PCP/USS018/0¥1064v
simlar to Figure 13 in a |ater phase of the interconnection, and a conduit
t ube being i nsertﬁt@u’r@t‘tﬁ tihea adkapteimilar to FigureFiguinea latersplaasel @ them | ar
to Figure 13, with a .crinping toa avi ng .perf.or. a _crinping action on

t he adapt er '?f?fccOPBﬁ%tH’nogﬁq ﬁg%gw{ng?%ﬂfﬁéﬁ?‘?{{e@ 'Hﬁ’gh%ragggtgge of the spacing
bl ock, in a secong. enbadi ment . of the inventi Ofa it Wth rtef gﬁence to
Figure 1, the spati9WF bPoKa MY SfMilar g éﬂ’érﬁg: iR §PMPUIOREPAYRL par t
exhi bi ting apefforraéd an@lming achin ok e tadiptsr Xosiloned berthe edhdlid wbeand, in

t he depi cted enbodi nent, a symmetry with respect to a plane perpendi cul ar
to the X-X a%h%Prqs?”?E’sc’%tBEépéﬁf‘gH?ﬁ‘: 'ﬁiagiﬁceng,emhogmmef?hedeveri@attached

figures, is an axial sectional view of the variou afts in question.
’ SoPifels 190

The external prof Wik Eferenes ofeurrg! tisracingobifcts 190 elea pelynede Mateil 110

ext endi ng oves Rbrsllowd Hart Rixhbitely iahs rétafieid), aa8dbnGyrimeéndixskasaewifA from
each of the ends of the spaci n% )l ock. This center section 110 ends at a
di stance PA fhopeRiahh Y. ihéheAaricled emeodimsnt. fySHNBRRY Wi espent ©rasecti on

110 ends wi t by ghelBerpa@bliasiee X £68LRUIMAMUREFIGHIROY Siké 4he bitRy, as

will be seen’|at el?? I's designed to receive an o-ring. , A projecting
ext er nal 10hr edlachey figBes.ds po@xRbsediAnehdew Phite Varigus pargyindBestiaRo. The
external profile of the spacing block 100 then exhibits a flat section 130
in continuation offherextarpalaerefileras|the weacing block i90dws asenta segtiory 119 nal
20pr oj ecti on . i e gev t DAG 0 has a
cylindrical cen g}ngs%\lcetria-gﬁﬁtlggg @gg%ggghﬁdﬁ%ee{’gmg%}% ?'E%ﬁgé]@ﬁbﬂé&ﬁieégéﬁh. Thi s
center secti aftisendsasf the spaginglblogk.afhis eentprsecting TilAtesda st asiandedPAf t he

i bl i i I ; t. d f
the spacing. SIBRECTP! R SRHBEREHIGR ThOTAR BIGERR Blaciih 87 Be
sl i ghtly 16abamtalilf®d 11 descentimg iR a groove TRE tbahrescwillope Iseendaiar.tibe

center secti on and (tshe wi dened isecti on is a disc shaped portion
per pendi cul arfSSENEALC FENE B¥YOTAE figure, which is located to the right of

flat section 130 qf the.exterio i A on the
sane radi us). in APRECHbSAPIEnEERIY 28l b8nR BRI BB kB ot GrBRE, O 1 o
the 30right of2ot Taetdxterad (rdfile dfrthespacing Hduk t0Qtitencéxhibits x @at gectisrct i on
110. 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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On the outernost third of its length, the wi dened section 160 conprises a
spl ayed subsection 165, the dianeter of which progressively deviates from
t he di ners0an11RG5608he spl ayi ng begins to the right of tRETASPI@HII06M 135.

Each of the ends of the spacing block constitutes a clipping nechanism 5
180. Thi s nechani &m the @utesmist ﬂnirdicﬁ’tltanemgtﬁ’ﬁhérmdmﬁmquanaBD&ion’Epmsé@e axi s

X-X) fromthe e t he aci.pg It c sts of at section of

t he spacing B B@ﬂy Wl?'?&cgg'? ﬁbg aﬁBBtefaﬂﬁ %%Fqgé%sé'%% %‘Q’f‘tgﬁcf

proj ection 14Kk amserision %mlﬁs@lmngi%gmﬁmjthe@ight biEthe Rispesion 1B8rt  of

wi dened section 160, particularly conprising the splayed subsection 165. As
viewed in an axi aEagRet tRendshér thd @padingBioar d@ﬁ@thates%rm@p&@nhe@idrMm

conprises_a ball_of apparent radius PR2 (pr cti on nd a depgessed
area 135. IThe 8PalinigsngsRanisa heginz el disinse P@J f)él@ t‘i“?ﬁw?’ﬂgé)(endi ng

on the sizes )fordiﬁ%esé}ﬁﬁbﬂﬁeléh%ihg bibRR. it u&mtg@fgfmm@cﬁdd SMhagpa@pGani sm
w Il be described below. It should be noted that the spaci nglﬂbl ock 1s

configured t dleskdmyingdathickngss R, én@cwpaseﬁomglwterpaﬁr%”éleﬂ 8@ngddw i n
the context gfof dtsgfbrnelﬁ) andNén ee’rﬁ H%eagf rttaﬂvlb ﬁ&f Q@étloﬁ'@fﬁefﬁﬁ@ulgﬁy and PC,

whi ch are resp 1vely harrowe es it possible to
si mul taneouslc;orrmnemgd@easnl@yadf subﬁ@@tlm ﬂ@ﬁgtf-‘{s VteWﬁdtlheaFS}aa@l sgctisinodke whi ch

has . sulst anglab TSR A BLSKRSRS cORRRCANSE kit & BabadherByeE ) over a

part of ena I nt ro a condui t havi ng
an exter naI cdpmmitlem 1RQ) and @ cﬂdfpaseﬁeeaarea 13heThe mqhusng’R?esrmlﬂM to be

Wth referen to Fi.gure.2, the adapter 2 i l.0 i a
rot ati onal m‘? b%jg[]ﬂdT QH“&?@” g %rhglg? v%f)Z egpgﬂhr?géba%ﬂr#ebmﬁ%e?gio and
t he ot her narfusstioR 20 the2&ippingirméetranisim willdfe descdbed belowdapt er, from the wi de

opening, conprises a first flat area 215, followed by a proj ecting tapping
220 for engagi ng tthshoukrigsadotéd3haifthe Ispasipgdiay I@bOItEﬂngl@ﬂtO ad'n@mraoc@'te)ove 225

desi gned .t.o recei ve n o rin This.i al . of|I he

pr ot uberétrice e end,f F§@§ eécrét%%qteﬁ?{g’gﬁ | rI:ﬂ F% {]g%éjf%%t) hiﬁw de
openi ng and tpi’eéémea&f @f intérhalt idiEmet&fsoRF 3ndt IFE, swhtchoarecaes;m:pwyh ng to
this | arge protuberance, the alameter of th |ntern ﬁ{.l)rof | e of. .the

adapt or decr &@§@Wedoapdy Widgpef c makash it &9 ﬁs' St rﬂf%‘éﬁ%nﬁl ng to

the protuberagpyrced strengthhith Meespading bidck! &/hih h&e aasiﬁjs‘téiﬁlat hesterzpnpri ses
a spherical cavity 235 having a dianmeter IR the botto een from

the axis of rbicknassninarpwessntereal Hiamater | lopvarna péﬂfaB{ng? leng 1gﬁ'9$ ©(about
49 greabgr te'?)%ﬂ[? @5 ||1f??cﬁﬁd?i9ﬁeo‘?5d BShdUOMVIRYE ai SkeeraReNbmate? 8T tiwang t he

narrow openi ng he adapter, the internal profile then conprises a
I ong cylindriaced okibetdipping pracoanige. smal I er opening having a diameter D
slightly smaller than I C (about 9%, d which is selected to be equal to

the di ameter PC oiWitheefeieaee ie figuwe i, tﬁ%lagaﬁ@é@o@risﬂm%?ft INWB short
wi dened SUbSE}S{a:n é@ﬁﬂ&@ﬂa%d'zdtatﬁaé |@W%ﬂh%@rﬁpehﬁg@,”6n@mé@10 an@le

w dened subsec sharp ang
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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10 designed to grab the adapter once it is placed and crinped onto a
conduit, which inproves the properties of the adapter concerning

| ongi t udiweal20twv@sdobon or an i ncrease in the pressure of PChAISLe1a/03(w60 t ed
fluid. The wi dened subsection 247itself is filled with a |layer of silicone

formi ng a seal onTRe ifermatpifiry ofitie phagedthen @nqméaiatsphéhtardaany gedy, the
two enl arged subsectj ons rooves 5can hot h ed wi.th silicone
formng a sedfving a d‘amq!‘ﬁé:?%vuﬁ? B%tﬁﬁ% c‘}% |"|’r§a?)gssf% QWa%‘Pe?x'? roérﬁ’tlaﬁg Mnar r ow
openi ng 220 ¢&HHY 4 8RfnelerdBidiiid ydd sligemy@étﬁfutaa? eNBaaNCi ncreasi ng
dianeter, a projecting flat area 55, a recedi ng flat area 260 roughly in

the extension of pldgedsing framl inaegidarqnif021® telad| tena?ely bpédisyed by a

new fl at gr ea 20 constl tuting an internedi ate Iate u 270, then a second

shoul der 275 28A@f shepgapisy, én@amte&wap@fﬁ@ﬂéerm@% rigesilengicyindsical Sffé%f t he

adapter. up to th& sﬁi’a‘ﬂb?@bérﬂ? ALGfAg 285513%%? D RlightRVemaIke that /S (At
symmetry of the rest of apt er . In the section deplcted in Figure

2, its top i 9%) and whiahds pelected t@ he qq@ﬁbﬁotth@ﬁwmet@"xi?@ ofthe spagtnerbled t ai n
angl es ar oungtNgs 2R idb“?drﬁbﬂé(e% agqm% wlgl%ﬁe& QBbé .sengassa%yzgomé@ed
I ONn escri

During the crinplng opera ow I n the context | at er
figure), thi srpradjasent frgone @aothes Dreeadidened esubsectionodt hey ishetr gn@es t he

i d t Th
Gepr ossi 0 25Boi0EBF 36 i e oBRERY Enbolh, CFREIETRE el SO eaRYiCTE.  TE0
is to say on wHieh mmmvesatdeunsc)per’ﬂéaeoﬂthegldapheot:olmmngd;)r@ﬁddloal\/trao;wlz:@s are to
th ht of th d,shoul der 27 ' ti
245 ang 247 AOAEREER MpREsae f P URRPRS MR, I Y Erar SuseeRagy ! one
ensenbl e conszws&smgusoﬂletdhmthargagepbbsmbmeafmmuﬂﬁ@ seall anhe tba\adapte235

constitutes a, femal e clipping, mechani sm Par a

section defi m&fe gar{ﬁlcsonﬁﬁ'& Imrgﬂt}ve la%gy%&nlﬁgq aﬁbs[e\gﬁorﬁﬁxgoieifo efs V\/m ch
the one tke fcahﬂabﬂﬁbe fillganwvion Qﬁcm@efamggalééal.s at a distance IA fromit and
at a 5 distance ID from narrow openi ng 220. The pl ane defined by the

m ni mum i nternal dhangligide! Profilnsft tHeutadaptet hitorhothiemarmoer lopemmgn22he | ar ge
pr ot uberance 230 and the ¢ Vlt 2%5 i S #.‘%Qi | f at a distance | E . from narrow
Fpe L

end 220. COmpfif@s faerﬁIJiQEt L FARéc N9s ae NCHASHS: §'ag8lge® wi t h

the mal e cli ppijpgidgerdianes 758] a réRd itned 260 koudgisy Wi the dgereign af med
|ater. 10D f erent materials are use enbodi rrents t hat .a

th
descri bed. THightiyninaliped Hepy2edt ﬁaﬁ'éotllqﬁroﬁgs iﬂ‘i@f@ | BadedeW tﬂﬁ{ %o 30%

of gl ass b%ﬁst?t?trg; hnﬁtterrﬁ@mgfél PRRaus7d, hﬁeﬁ@%c@ﬁd@h@glﬁeamﬂs and a
poi yphenyl ene su e i)3 in a second enbodi ment. PEEK has the advant age

of having a tmwrwanareafpa% endig et thecwigiendeddp Qfl“&édqfﬁert hat of adapters

made of al um num 6061-T6, used for 15al um num condui t
The prolectlng area 255 does not have the rotat|onal 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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This choice of materials nmakes it possible to reduce the size and the mass
of the spacing bl ock. PEEK has the additional advantage of having a
thermal ewpansi/wfcogoef ficient that is very close to thaPCofusadiiieoam
making it possible to reduce 20 stresses that may arise in case of a

t enper at ure changehglehb@ebleheord®angfof te |38 @mwberance 230 aﬁhltaecd‘aonwe of
materials makes it possible to obtain a jolni n

mechani cal prepefasilies a| fenale 8pré%m%‘aa'sﬂb n?rﬁ@df@vﬁ Eea)f'?l% E(\/\/(ShlJEf d make

use of an el agtiEddihed BThBInddRflsm RIMEHIEPBEfvechtRo sdst bi@hicRitid ng
devi ce has isotropic el eétrical properties, which is advantageous W th

respect to aoneithe fgrthrsyifae yadegraming R 190 rdA diskancer Pafroms idand\abl e wi t h
oriented §i b@fstance ID fron‘?‘lrfa%(ﬂﬂia%éll J;ytzzBEﬁiﬂe ﬁ@ﬁ@ddéma tsaﬁirtaoﬂq.ﬁiﬁnu?@] ubes is

used for the spacing block hen e ed specificall

stalj nl ess st édermatidipmetss, IC3gonstitsting dfee b@fdgt“élﬁ nsthedarge pretuberanesn
conduits PEEK,

EI mul tglmeousl2 Itaggg%%%\nul ?%ggg%%{%aaﬁ@#aﬂg% %ﬁgﬁgwsg\p%%if@ can |ikew se
e use 0} tiat ;

breakage and to agi nggr?H{? E@!{@ Q%%ﬁ%m y 'gxdpé%F nrggﬁtgoé@gpgé}ém%c?r e

mechani cal ) . clipping mechamismaifittesespacing tlocp e wikhbe expiaingddaieng bl ock can be
furnished to the user already clipped to one another, and the step of
pl aci ng flfie adapt Biffeperitanat8rialsareengecin théenfiodisnerts that iate desopbed.orhied whil e

the s_paCI ng zrlv;%ﬁ}és Z) Pét r,?e %ér]{oﬁ%]ﬁD }g)olbgaed Wlt|a UP to %%66%§%®§Xiln% t hough

thIS.IS not avo er an he s can be
f urni shed semmtaﬁmﬂaqdmentabf theasacinigt hbuk andi m@yglmnmledemrulfai@v(e?r&% iaml t he

user has the choige o t,he [ h
adapt er ont os?ﬁ@iﬁwgﬁ‘fi'fneﬁ%%@lﬁg dgaé}t%) §F P%‘g i&gﬂg Ic?g(? %r]rs?%i ©
condui t, bef @b@fﬁclbhp@e Q:ldsbetosh@tcmfr@abtabsh-laﬁetmf dlivainadapO&T-T6 Tises, for n

certain odi nent s, rocess enconpasses a clipping stage of a clipping
pi ece of ?gﬁ E‘P'ﬁ‘d:oﬂ H"ﬁ? with a conpl ementary clipping piece of the

adapter prior to [pstallin a |na case Qr_.to_criping.
15Wth reference FB'SF‘? gf3 &H' % E’F’Eﬁé 'tnp%ﬁ ﬁ%d%gatb%sszezaﬁd tlggf i ged
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.

14



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 adspterr/as®pecti vely (see the references to the BCOABRGL0i080060 gures 1
and 2), and the two axes X-X and Y-Y of the two parts are then aligned.

Sore gl ue 20 was Rrstoliusd poiaterl due thdt PREIC st ekie tutht aﬂereekagman@da@giag 200.
This is a Lie | oaded . with an electrically conguctl net al . The
thread 125 oflChipiclRanggy gq:%wqtglgqq@engcqr aplﬁﬁ t he tapping 220 of the

adapter until the two art 100 00 reach ngi t udi_nal
pos:otr on (shown i M Bf “% tgefslp,aglpg%lg% g‘? E E@"S&FBL{H ‘?nt er nal

profile 25 Qisef E?e@dijra@ édlté olhédsln%kﬁer‘ afstd @t@pdafwrddhgﬂ*ep@daptémrtt@e
o-ring 30Q in the roovtep@of t he spaci ng bl ock, and th?)mglkat area 130 of the

spaci ng bPockng §n¢88ﬂ‘@l frryt %‘@i“tt|'~°0H%'ES°TWGFHN*P'@§E%@P&‘§'BQ ds [ameg 9102 i n the
groove of theqaggpter. in the screwing operation is perforrred wth alow.
torque, which is depicted by a thin arrow on the axis of rotation. 30The

nmal e clipping mec mern%mér@%%h@ﬁ m rstr%t%baréh somt@nt M 4=Qi® GndQRe 140,
with the | arge protuberance 230 he female clip g_pnechanr sm causing a

| ongi t udi nal sRBEngEReCKetaLEE . furmshed sepﬁ@f%l&r%vatdgaﬁtnm ut ReingdPingd 100 and
200 can then g, Contidiedisdhhhe HRNEHRGHE éerﬁnﬁ'o'nBl% R SBENSELRIBIabiNg

applying a screwing torque greater than t applied up to that point

(depi ct edOby théradaptecantarthe eprsyitdido QQQIQ ttyfsaﬂmgethe @dapigr pniguhe capduib The
clipping nmec fath I d d t ish t owar ds
t he inside ortb%t%rr @gli te e%géaﬁghg%ggo?gé |t§% ?ﬁ%&gﬁl r-rréugus"?reg&‘r%ﬁl ally
towards the Iamnt@pdmdmtaaﬂhe@ro@esbwmhmphas&}ea pirpingosinge oéazBppingwiesh dias t he

effect of a m_Qr . Th r oj i 4 al

abut nent pos 883%{%”‘)%5 V&'ﬁ.hgscgt”%%rr@és)@a% 8'&’8% éf |h% &a%l?&sé@gég in the
cavity 235, whdtglhingfHecaiapter, ihaauliyaiasel,eﬂramlh:rremrhpragt er t he | arge protuberance
230. The configuration of Figure 4 is attained. During this clipping

(or snapfisng- t ogewtity Jefereape td IﬁcgwertBsnrde slém iretvbichdhe tada ptdr i200i indixegchani sm
180, neasured over the. outsid f the
initially eqfae ﬁ@ P r@eté’ ﬁf 3%@&“?)0 al #@Cénfﬁe& ?épf'rg'%g?%ﬁ&%aav%ﬁ@eZ%
(exhi bi ;/s a giagmhﬁrgrswhzm of the a(piacmgrm%&) and & thermetetre ighoovecscafche
PB-1C)/ PB by between 59 endi n he embodi ment (S)..,
Thi s defor rratqd@thré’e?%FQ‘r’%IV ?Fée (Iie]aeergr[engﬁ go ﬁleaa'é""’?r '%%'%%Scﬁe%ﬂdnﬁ)'
nmovenent i s agpRl thedwhOaxdBex-XPasd NOY [ aiek tWé folarts es@@iadn bilgrickle Sapepglee, an
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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20 unclipping is possible, causing the projection 140 to come out of the
cavity 235, a nonentary deformation of the clipping nmechani sm 180 around
t he | ongiwodbnlos@xi s of the spaci ng bl ock and a retur nPCo/Usk@0pe®ise i on of

Figure 3. Once the clipping has been perfornmed, the end of the flat
area 215 of the aTlapteewinged cfthosiarte t00earst 200 tab tiedn baeostrasidnghild ock,
thus closing the. ace dedicated to t Li kewi se the end of

231 S f\e. seal 300.

pl ane secti of"9%HY eo@k?d?g'lgt REChANIRGRY PPIYIRE FSHPYINGJorats Fresteh tam, s

cl osing the gpaeppliedis &l Bt F@int {tRpRtst by I thidki owTBk @ bikis RPScthidre t O
ensure the water tightness of the joint when the conduits are in operation.
The j oi ni ng PYd8¥€s3lof this invention can thus include a clipping step 30

performed_with a torque of |less than 200 N m or preferably markedly |ess,
for exanpe, in cBif &llRPIRYIPELRANSINS!E0aBh Hhe §pﬂF'Pf$ & F%EWH@ds(f‘e can

advant ageouskyop®) RFdr@s MRE iRYdE aF0theO§pdihg TBRIRR, e ?r@éam_ W@ Neihg Wi t hout
the need for a particul ar ener% source. The joint of this invention can

| i kewi se conphshad eadialiygowaydst e IgBgudingaxty BY the@rge fratuberance 23¢ne
device for neg,hmd.},%qpé gﬁgct?grt%ﬁ{g,qaﬁgﬁm ng bl ock and the adapter can be
an e r

stored, nove lvered to a third person. Due to the glue on the 5
thread 220, the tgﬁ@ﬂgé&iﬁr ¢4 o@tsf;%dﬁmtwe IShgrudmer abl inr&rlﬁl?)sﬁﬂohpﬂﬂdqg

mechani sm essent i nsuring tha e parts are held pl ace.

During the i asmas Itatreen agsuming ifsoinitial ghebe.ainchirdeavity 285 avieh effeeide 500 i s
then inserteg int i j eEigurd by the
clipping nmec gﬁﬁﬁé&&ﬁ&?gﬁ%ﬁﬁgﬂﬁgfﬁ?ﬁgﬁg %zg@%ﬁc%ﬁggﬂﬁggn gectgi on 160,
10 speci fi caldliyattdieedval | of the splayed subsection 165 (not shown in Figure
4, see Figure 1). The splayed nature of the subsection 165 nmakes it

possi bl e for the Dommuthis Cippinds@D sneppingdeasiter) stegi thedeutaidediaregtenof f t he

ncompl et e 1 REar PO e iih Yo, MepABh Siec Lo BXRAN I HRIRBMA0, 1y Lsea

has an olfsi déidth vaeindiallpetuado Pbhseedigles 1PCvierdadihe lipeef the gavity 235 and i s

th ble t th_the insi i i.de t4 d,

1 s i e pOUaEes dihoeh FunigBHCSE PRl ey R0 T GRE R T
agai nst the @g¢batiusnrd.5 @i $0%,pizpbhding ondhe espodidiemt(sj.o t he flank of center
section 150.

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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20Al t hough the outside diameter of the conduit tube 500 is close to the

i nside dianeter of the enlarged section 160 (that is to say close to PO,
there i s Wwbhay11duwesobo t he necessary tol erance for a diff @censeowos@s@net er
between the two parts. In the position shown in Figure 4, the conduit tube

i's not conpl éiehyed b ammh@xlari ememgy beurad apteejoint afithis inveatioraban tikewgsergai nst
t he det achnent corresr;‘)ﬁonfdi H%f he flzﬁhek of center section 150. Here it is
R85 PQSHE’”

pushed i n ab&APPHHBAS NG e B85t t he wi dened section 160

that is, nore tha e di mster or, t he i,t udi nal,  di ne of

brof ecti on 140, AnSASrie KTeg toiE Mo RECURARND BETadnS RdePBlen
pushed into tchr b3lstefede Artiled &Mt dilivéled t6\ethird ;@uédn OweNio therm&oﬁttmt isto
say great gr t han the | ongi tudj nal dipensi on of g’lﬁ‘ﬁp& ection or

great er tRantrgad 288 the thrarigare felf WHdy & plapqe,ém lrging=E ”§|"ﬂ 180 is

held in the céggém@qygg@r%qHathetpaﬂsgpgﬁé@% waté. of the conduit tube 500.
The clipping mechani smactually only has sufficient space to be deforned

towards the axis Kufnqisk fBRIBIGH 8€iHe0Binl 6Rtd & cHRAGED éshdiRBbE 500 ié he 5
cavity 235. In this regard, it is noted that, although the invention is not

based on t hi @%hmsﬁﬁﬁ‘érm@tﬁh@ adapiernigesr Figureof), t%t%éﬁﬁﬂﬂnt definss Py theyr e
resistant  haf gt alhah S NRS BURHOSK the 1| o SicRAEH @RRbA o) Ons.

It is pointe inths the conduit 500 can be
posi tionéd i rspeaﬂcmuéh@waﬂmfrﬂ@ priayad suhsectorf 185 (e shewmie&igvwretheee by a

10 | t udi

101 onct 00, iR L o EIAB AUSEEIOO L8 RS e
pl ane of t he copeuit imge 5Q0rtecprogress lsgitudinailyj eveacit thepdliopingdnéshanism d8ici ng
th dui t h

engt h equal T EEBEMSHERPNE ol LS 0BE 10 pR Tt e S ARG el o e

to the spaci2g5. 15 bl ock (and the adapter) suitable for crinping differ
fromeach other by a translation distance equal to approximately 0.7 tines
PE, or aBéut 9% ofrh¢ keenduit Bibeeb0di keney esedhas ke adsideidiansder beieeh the al so

the inside dia deped sectian t whi ch
permits consi¥ a@?aﬁf% Fg:&: \g%qe ?@u'i'en%f 8a§i®)ﬁ)§éle ti(r}(;eecggg Vﬂeﬁ@éﬁde
conser Vi ng sufdnméteesot witkhed isattidnhi gtk med sif di\,ienntroduced onto a Iength 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
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20 the length of center section 150 to ensure good nechani cal resistance at
t he spaci ng bl ock. Wth reference to Figure 5, a cylindrical

Cri npi ng woab114086061 | kewi se depicted in Figures 11 and PRY/US30100¢®be i oned
all around the adapter 200 with its axis of rotation aligned with axis of

rotation Y-Y definédabaaspirerclippimg méd:rrmirsﬁ@ 180 i§ oeld ihGhe atpSedpoditih by
circunference of the aci ter 200 é &frti cularly on the section depicted
on the rightt Igf;e%ts@pvr:qbcﬁrﬂéegonqw oA he narrow end of the adapter). The

tool is symetrical with res tothe is Y-Y, but_only half of the jaw
e shown 1 Fi gur 28 SRS, FReGApT At Om Hbs oUTIGOTt Pae J0v08 t he

crinpi ng tooldgefstfed tb\#éﬂ‘d@%é aﬁigwﬂlaﬂa tﬁ@p&?e&@n A4DNE fdpGdd ©aeiafin4ls,
whi ch, as _viewed in |ongitudinal cross-section according to Figure 5 has a

flat intePi ocayho?3q.dn iiipieoasd itia petadthatplauah the inveniien isingPesRA PAI  axi s.
The crinpi ng i@ @hahRferRtis The mdreiat bEtheSRRHLR RS mIMB 08SistBRVBAN hdtDf

positioned so as to nove away fromthe axis Y-Y as one noves progressively
from the nar tgsrasing bigcloin alkrnvisirgedeapplicions. t he wi de opening. The

princi pal section 410 is positioned radially opposite the slightly 5

sl oped area 250 oft lShEOIBte@lj edt Thﬁj in dkis grabodimsnt, tthe eandeli PRP £28aP260, t he

shoul der 265 %Qﬂgﬁ ??ﬁou@a'c im ng Pﬁm ibiY, @lﬁ@ﬁngf?f%m ?f‘crf%‘t’l'?éreg sgction

420 is p05|t|one y Oppos e secon f of area 70 The
conbi nat ilén cbcﬁng;tuémel ‘gwaﬂ@tw@smmumum@‘ﬂ@ of thepionguis is aeeoenplisioarbby f or

adapter 200. f t he
adapter 200 H’ggd’duafgﬁ %ﬁnq 52@8%5 ﬁﬁgcﬁ naI Ph@ﬂiél @%h?%?&sﬁép?{gfent
size, so thatA mwmmﬂnsestlmlsrqnednpmmdtbyemtmdMHng theudoeduip updo ithes endir r ow
openi ng 220, the, adapte b| 4 t her tisfactory

mechani cal r iwqegﬁgéec{?rhiqu ”r?f‘ﬁxgl"%ra Igﬁgtgvg@g @r?% savi ngs.
Accordingly, the er nd 15
the length ID conib?{@f)g@'a? ﬁggﬁgﬁ ﬁﬁm%gsm | '@ c{r?{’Hh rg%&%?% q%%é%mﬁ

adapt er @8t o Hidok (amadthet atianhter $ditabte ifor drempnigddlffet fmm rqac!a cibett bgnaof the
adapter at openi 220, and_therefore not, t fro o4 h vai |l abl e
material of tﬁé‘sgg% gistencs e %@?f%raﬁpwélr?ﬂglyoq ?ﬁrﬁi‘ tﬂ'éﬁ 1; Oﬁdﬁ% IDis
measur ed ;rohfﬁu'té‘ta!é Elam%‘g@fﬁﬁéaédrﬂglttﬂge SV :@fali&ma)mmn@jaﬂéﬁérm@;nft he
section of the adapter that is used for cri ter, the
di stance | F (44 ?Qﬁﬁg‘ie‘é’go'ﬂ HE0 & g?%?ﬁ?é"@r%ﬂ%ﬂ@%?%‘?{gméfcoﬂﬂp?'@w [Eeé?[ha]% 220
(or from the ipkangssepmsly @Fdd&ﬁuﬁehﬂlhﬂbQ@n@éwmgﬁﬁwﬁtﬁbrﬁ%ﬁbtéﬂ’ﬂﬁhbhﬁes@&ﬁiaOn of
the adapter that is used for the crinping) up %othe end flat section

410 of tRE crthenansdh pbeentas Seqiions| A opensFRIgb @Fﬁ%@nﬁﬁb"eﬂsmcs 3t e
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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25 longitudinal (or axial) distance over which the crinping on the adapter
200 is actually perforned by the crinping tool 400. In the configuration
depi ct ed WO 2Bi1gws@65, the IF/ID ratio is 0.8. St PCIT/USed1e/04006¢ t o
Figure 5, 1Z designates the |ongitudinal distance between the end of fl at

section 410 of thehe chifBingdtobPBhs @NsthBl beléled Fectidie 420 d@hsék Bpesi e 210 and
the plane marking the boundary of the section defined by the femal e

cli ppi ng mecREFINACEC B B1AME WAVTERM HF &N X A2 MakeE Rragsessielent i al

to the spherkgal 6 RtbW cpRing of the adaptéd SootoIha SR derfdy).| ed positive if
the crinping tool is positioned on only one side of this plane (as is the

case in Figure 5)Thé"r|ﬂi||nb|ba! §e@tﬂ4n| 4o rl@%’és'iti()ﬁeﬂfraﬁm Cdﬂﬂ%@ité‘ghé cgﬁbh@(tends
beyond this plane towards the wi de nmouth (not sh ovvn¥ | F.
5In the depi gloped @5ed |2é9r%ftﬁh6rpr016ﬁ3ngjﬂ§t arﬂ?eZQ‘Jz the F@Qﬁ@iﬂgt?cﬁe%u?ﬁpoih%tel y
20% of the i Qﬁéﬂ&erdi?ﬁj 'Eﬁ{%%@ﬁ hdIés @?fﬂm Qfe 298, TRl Ee@ele%i s%'cﬁcSh khgout si de
di ameter of the conduit erence to Figure 6, crinping
tool 400 is ppgtiorsd mdsatlhepa@%f@rtbeyewmalfsafrﬂgt ale@ E@aﬁh@pommatjmf ned
Wi th the spagjn sBHQnéés 3391@ R%es %B@HQHQS E‘ché/"{z‘o'@lg? aﬁag@?ﬁbd ha‘“ ng been

posi tioned on t € co gure In the

depi cted configuratian Sak@% E.;'ﬁ&% th&t& ]u%@ﬁal‘ s°’ec'ﬂ %?fhé Q&ag)t%engt i ned

section 160 of the spacing nost e entir E, but
does not leorrphemmhyzaangagamalsﬂlmmldnl antf @ifﬁ@la@t signit 80 thalctonom MBO (it is

15pushed in a f. the
t ool 400 caugrg@'pjéd pﬂ?’ﬁsme Ca%q%tr %ﬁl%&%ﬁ%pﬁé ggg"' 952%@ tl‘?ectahgﬂe e i nsi de
di aneter of irhmeobilizgut ahemsnrrmtlauaeslatlsrfacﬁm p1&mhamoa§l rémistange ow teouftof | ar ge
prot uberance 23 isinitially equal to IC 20 (see

0,
Figure 2), g”?ﬁﬂﬁ?éigﬂ aYBWa{”%}ﬁT'?léaV'&gs The | arge protuberance 230 is then

pi nned flat against the ¢ pi mechani.s 80 t.hat def or
t hus reducing i tsﬁﬁﬁ’oé%glgr r‘% 'ﬂ%’@glﬁ? Bﬂerf%rng? apﬁ#‘eg LWaéo ?%%1'%”22% ce of
i mrobi | 2§ ngtHdrengpac dftgmhiu@eﬁéqhéqﬁa)amdrrt b@sﬂﬂ@phmpln@a@ngﬂ'\tdi tmeapmter to each

other, thus creatin onsi der e fri on bet ween their ct.i ve
surfapes. 25PRE Eei %ﬁﬂ%’& tHQ%hEH{ Wﬁ% 5o} CRBRi 2 eRi9hak f}q g& BPhst the
condui t 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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tube 500, elimnating the play between the conduit tube 500 and w dened
section 160 of the spacing bl ock. This results in the immobilization
of the spaoOi2og/dob@6k and the conduit tube with respect POTASROIQMNGOREr by
creating high friction between their 30 respective surfaces and by

i mobi 1§ zi ng the This pktatcee daled posikddifithe th@pingrgolt is Posibned baainhon.

The crinping of the adapter onto the conduit [nduces t%)% cri in@ of the

1 ppi ng pi SBBE e VS @IADEdRS i e BRE TG Py 2pf os calediegeliBlingy bl ock,

as well as tbﬁmgrnbrtablr@gt@idst h&yopbli tARI plandP tcRiRd® the WRIeSABGHMNBoPSIRSAN)oNt 0 t he
conduit tube 500. This is specifically due to the |ongitudinal position of

the crimpi ngHesIID5 K ¥ Bl-ation to the clipping pieces. The fl at

section 410 of the crinping tool 400 applies a force to the adapter 200
over a seetion theribsrdapisted eenfiswationethe distanse d4iis equgt tgranpreivptehce equal

to ID-1F of obyppf M MERBANANEIHES ithé RRAIaPRATINI WHICHCIS: alkdithe Galdike bei ng
positive in the depicted enbodinent. In the depicted enbodi nent, the IF/ID

10ratio i s Od@maign @ihéaenduitedbO8dvant age of optini zi ng the anchoring of the
adapter. Wth reference to Figures 7 and 8, which depict the device
prior to crinpi ngW'ﬂ‘H@felr%an‘-etOﬂ:r'@Hfﬁléﬁﬁﬁt@é‘gzt%'M'Saaﬁﬂ"é‘ij &Fﬂ%@ssﬁﬁﬁl% 231
correspondin L 1 Qj i WA } ;

ci gl o poi nt “BRraNg (f ARSRiEE 203 TBBinek witf e heicpbRck 1b8 IR,

bet ween 1Be withitevasgemably Bevingdeesprsitipnes et theoepntud tube 500 apshpueé El i s
present bet V‘Wr{%ﬂe | arge protuberance 230 and the clipping nechani sm 180.
A space E2, ch'is an unoccupied part of the cavity 235, is present

between the proj ent o dd0. ad h6RAMO cohlis: AIRPERS 29k PRid the @ space

E3 is present between ube e adapter ody of the
adapt er 235 fvdemedaeptio) €80 phihespgtieg 23BkA00tdver bimast theyendire temgticBEi t y 235

opposite the jecti.,ng anal , j 0 f. the
cylindri cal 9§€$+?§nn%t4%)n&ﬂgte§f g?%eag%%lg ,‘[ﬁf’eog%gl Qe\t}\%hceﬁwg% eérggﬁ(gﬁej% % ('l?'ilsgur es 9
and 10, that pdsiEdih abbet @#%).ce after crinping,

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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t he space El has remained essentially unchanged; however, the volune of the
25 spaces E2 and E3 is considerably reduced. A contact surface d is forned
bet ween tWe 20ulws®60 and the body of the adapter 200,  alPEDAS2(0/08@6¢ he
projecting angle 236. A contact surface C2 is likew se formed between the
projection 140 anthd &impiag)f te ddeptercand ¢he SsHAuitenduces tiieerimpiag @€ theng angl e

236, but t . I h ' ' ! |
N

di spl acenment ywall @8ahé BEmpRg! ofthe thspiRy Biets of e debing I9BEN Batotthe cBpddiom of
hol | ow area 135, al on gfri\]lgarrow eﬁgted in Fi uregt_8 pri or ,to_cthe]

di spl acenent tubﬁrﬁpﬂdﬁ%i%ée@@ﬁiﬁa"bﬁw i they lspa@itiidingh pesition: Bt the SHBWING 108l t he

previously dgseldiBR%b {r%déﬁ?hin@rbiégesf[ he diameter IC. The result of this
di spl acenent is that, In e configuration attained after 5 the crinping,

the | arge protuberanceryzomns kbétiHnes (AsF 1RO SFimlng the 400 b4 4dbral axi al
di spl acenent of the projection 140 and thérgfﬁgre of t@sgacilﬁjgt%léﬁk W t h)
Iy

[ﬁspectf_to t heapignPREeverisqation thareeidoeatemhenralieltenge RYRSTY it BIHIstadgect to
e configurafl ' i Ic R - Hhi ;
gul Qéueg?o flﬁ—ilf P&glﬂagg{rd[ REchdhidri 8 867df ﬁéhégﬂalcm;qzblﬁclé kRigngf@

i mobi | i zation of "t _ s constitutes oCkl ng i nduced b he
crinmpi ng. 10posittein thebdepoiedt endbadimenhdn thacepidied gmbedvrerdinthet HélDspaci ng

bl ock a ' . ' ' . '

Cnvent| oh 1 haE?%g?e%-‘mcv saRe o BaE0] PG (S ePRE P 4B Bl e,
as an artic [y | ' . i |

subseqﬁegt |y cgng\lﬂv(':tbg'lee?rg&%ér]ité:iﬁ : gééxiggﬁoéﬁw@%%lt [ é@?@%:d%bgfhﬁgﬁo '

non- conduct i ngmpiagethedargegpretebecned 280 hat leeprofsiiag angle 230 cerresponding The

crinping is perforned by.neans Qf . grinping.j | 1 ' en and
cl osed posi tFooﬁ’? WW'W'EUQ'%@e%i Ign‘ﬂﬁ@%{g 'ét?\éﬁe%gggﬂﬁ’géﬁﬁgﬁgcgrﬁa&pﬁgpEeveI ed
section 420 gfeeclipbiighthechanism 180 at the boundary between the hollow area 135 and

15 the projection 140.

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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According to an alternative enbodi nent depicted in Figures 13 to 16, a 20
first step consists of anchoring an adapter 1200 onto the spaci ng bl ock
100. The woningws@se first positioned in the external gPOENS2@D/08G960 Spaci ng
bl ock and respectively in an internal groove 1225 of the adapter, and the
axes X-X and ﬁé’pil‘tetdf it leﬁagLIragS g?rrmﬁtoatre tdl@lnoglh*ieguﬂeﬂihe Vﬂitﬂflacaﬁaiteutehd o
Figure 13, the screw.thread o spaci ng. ck is.25 then screwed into
the 't appi ho. BRAFIGN 140 SESPROS.rip; 1o REEMGHS T iere R ERPIBB08 Tch

| ongi t udi nal gemdtaet 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 spathdgeduttashis arglddemeht Rithat, eathb3tbrfifutaiien SRaieea&fter ock is
radially grgposite the o-ring in the groove of the ad%g_i er 1200., SOTEe mal e
cli ppi ng freckhrEmpBa: Hieslargr pratiiprracse conshitiies aprsedts khadangitugineh a

l'arge pr ot ubesadiga) didgdcehehtt the BRIjEctiohi 101 Ml tRBEHGBIcF the SEHEHJBI0& _
| ongi tudi nal abutnent effect (position depicted in Figure 14) Wth

ref erence t owithgasrectio the agaptemand jsggdhisireanner steagihenrd with resRacsta 00 and
1200 t th i ' i t > t t L ed t
oge e@&)’c?@@ﬁ;ﬁéﬂ?}% aﬁlﬁﬁtﬁ'@"“ Bfor %qqﬁegr&ﬁ“;ﬁﬁg. _Ih_ﬂgs RgbngRBhégd up to

that point (depic y at arrow in Figure 14) clippi ng mechani sm
of the spaci igmobdizaticnsofdiad braparty eanstisikraing |Ekingviaduredibydhe s§mgidof t he
spaci ng bl ock, with the projection 140 being J)ushed radially inwards by the
| ar ge pr &@uber anck shodd bevpdintad st thehenes thecadagtor angddhe spagiagrplock are
Projection 1 : I | : bt comnes
to rest, reaégrSﬁléﬁgdh?féﬁ%eé@W‘éﬁt é‘%ﬁﬁ%@@?éﬂﬁgﬁgg%%ﬁgg@éﬂ%i’ctﬁgsggt# ves as a
10 radi al pr preigishhapeliedntd thesdrew drrepd Gi20bke songer hagany particularDipié ng t hi s

Ui obi ot . . _ . ) iy
mechant am miBUESEG 0 boRrRPRe oS BT SURTRS I ok U8 oI
to PB (see Fiegtep ih)appitatiesswhie ki poretonduetiogunateridl2Bssélected fdi dimet er

equal to.LC (see Figure 2 by analogy), is nmonentarily reduced (PB-1C)/PB by
15 bet vveélﬁ OgBa‘%{%b%@gdependi ng on the enbodi nents. This deformation

: ble epen . . . . o
the Spacing bl ock 1 0f EHlMPEGS peTea ey R 8 EMafRa Y AR Bkpl R RRA L o
32?3: gt It Qﬁ ?FQ? et dselidfbsitions INFiquiss of ankelZ aiet flat 286tort A0 AD®E ar y

he cl.ippj mechanismtoward the interior of the 20 spacing
bl ock and th@e}’%?&sﬁcqoé‘ "tibgarﬁaﬁﬁha}?-on of Figure 14

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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Once the clipping is has been perforned, the end of the flat area 1215 of
t he adapter closes the space used to establish the seal. The end of the
flat sectworoud0sdookew se |ies opposite the edge of thePCangeopiodiotber ance
230, thus closing the space used to establish the seal, which nakes it
possible to ensurwna&efeeem?tmrFigh@wqass tient fussjbte td swi hetthe partedui t s
are in opera n. e joinin rocess of this invention can fhus
"ol ude a cf 1DBPRE 1208 fogsiisr sbianpif R <aaine fraies oieatd A2 aBPIechy for
exanpl e a topguethat pahp@m%té& Bya tHicic@FSvimFigorR) 1pat i ons. Wth
reference to Figure 15, en the assenbly is placed onto a 30conduit, a

gonflﬁi t ltube. 500 Th;ehblimig ﬁfélcPé\ﬁiantdifethétb@Ebiﬂghblm ﬁslcddf?}méihle@bt gnoud@ imted
y e cl]pping nechani sns. I s .guide the wall of the w dened section
of the spaci yrass the '“B'&Ptq_féh?éP??)g@ I’?E"Cga}"’ﬁhé'?e Pr%e%'anavg@%%ee%don (see
Figure 1). radiallyTﬁWar@Qrbgqhé ldry® @r&0Perantd 9236 aphiffasi theOditert ea GamTet er

bet ween the valués PC and PF, and is thus capable of engaging with the

i nsi de di amePe@MF- 5 the widened section of the spacing block, and, if it
is introduced onto a |l ength equal to PE, reaching an position_of abutnent

agai nst the proj Rfojasor orPepienth AYYans hadorgilinas RbutmemdrPastion; K 150.
The adaptor 14005 PRI, IréS&Suphimy nmt@%hafdté ilhimﬁé sy 1285 kAR s8Rekia8n 1270

capabl e of receiving a conduit” tube. 10 kew sé conprises, on its

out si de PP of radial psojestiondiehindsthe farae meptaerence 444%1 |y opposite a part of the
principal cylindrical internal section. Wth reference to Figure 15,
a clri npi n]g ri ng 1Q@ing §ipehpring ded ryshating) stras: dhe pptide digmeader of E¥nstitute
a sleeve for gt T | 1 St h Toh S o ik

ongi ¢ uai nal FIPPeL tchadiip! fithlibd SiataB e phoeqRye it it wad Wikl

| andi ng 1225equatpb &k (searkigure B, wbsicasdhé hig of due cavity 112G hefd a Wiametelg, whi ch

16y, o rRARRIC RE PR 2 by ndSE, RO RN SRR KB PRTLy Our e
conpr i se$5 cobptmessitohahd b¥sdépendinge tha @nibtdinents.
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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20A | ongi tudi nal conpression (in the direction L) is applied to the ring,
whi ch causes its material to flawradially (in the direction R) thus

| eadi ng twotzhe/ws¢oapi ng of adapter 1200 onto the condui PCTOISR010/040060 | n
this configuration, the novenent and the deformation of the adapter 1200
are conpar abkection dfhies spadigabloek] pasticutdnly thel ajptl of thaCdplayedidubsédtiont(séd
enbodi nent . e d| stance between the clipping area and the crinping area
can be rel at i ¥4 arge Wth reference to Figure 16, if IF and ID are

def d h i.t.ud I d f
beyond ahi oh tﬁZ §5% RihaugC3 201 4nd sodhe ST AR oHBRER kel

di st ances erﬁMbQ@@éﬁ@PFUQnd%ﬂVﬂs ¢chpatile bhengddingPivits the indiie! digflefedi ch can
be the plane of the end of the a apter), and I'D and | Z are the | ongitudinal

di st ances>t hiie widsped seetn %mmmmbl@% apd; ffihtrosiveedt ople 3 IRAGKHapt er
(formed by tBeubRRICPRY GLuBARANSS ASHbraNs Lot baidd3Ble proeendgal n

have the equation | atio | F/I D can; for exanple, be about
0.5 (with I2096§$an¢éﬂg tadhe Aawnofigentar geetiod 19.t o 16), or conversely greater
than 1 (with 1Z negative), if the abutnment 1220 is |located 5 over or beyond
the clipping mech¥ §ﬁawtﬁbﬂ2@%69mprlsmprl%p%{|cymcﬁﬁl wkerpal sepbore 126bi ng

mechani smis
chBarit bf e g&iduitghd Y assured by insertion of the tube
500, which is mmblfééglg]gz{l)t e Ccrinping. It should be noted that in

the two egbodi MenjSieRREEcdn5ises! Hﬁ'lt@%mﬁﬁe Rp6fle, 24 CREBbE SAAY ring he228paci ng

bl ock 1007 is connected to a second conduit
radially opposite a part of the principal cylindrical internal section.

With reference to Figure 15, a crimping ring 1400 is positioned on the
adapter 1200, so as to constitute a sleeve for it.

The ring 1400 is then positioned so that it abuts longitudinally against

15 the snap ring 1220. The latter 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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10 (not shown), at its other end. As was seen in relation to Figure 1, in
t he depi cted enbodi nent the spacing block is symmetrical with respect to a
pl ane. |twD0tes@bore easy to apply an identical crinpPaf/uspaoasioen with a
second adapter (not shown) simlar to the adapter of Figure 2, with this

crinping st epieb@lof Nige iatlaples gickhed thy ihamakyel bmmcﬁpmmenwt@@bavﬁwe
second adapt nd the 15second cond par ent

that other e i YR 293P NENPE; §AS lflQn\Apt‘ﬁ 12 s Haci {1?6 éﬁllha‘?f‘\l%do'g form

that differSetdmpie! Batandepios editth mzlﬁo@wlw@ s sﬁBﬁJﬁHﬁ'HQhﬂe‘.&é 13 to i18),p@ssi bl e
touse a'Y or a'T shaped spacing blo eadi n asecond and a third

conduit. An Weéﬁf%ﬁéﬁﬁ"@fgthﬂﬂo withe ! ne&ﬁ‘*é’&i |'f1§l‘9aﬂ L&ﬁ@né%?om laggtaskt ween
the axes 9of thg Jrggy&gﬂ@,glcq, 1n§%cﬁ§n1§ﬁ?®ot§mﬁv paci ng bl ock can be joined

to the second con neans” ot her t t hat escri bed in relation to the

adapter 200. Thi spyd F&%{aw%@c@so%bf&ﬁﬁp ﬂgmé&haﬁem iBG all eg@s@eerfbaw ng,

while remaining wthin the nvention. Specifically, a’person
skilled in tassusgd by msediop Qﬁﬁiﬁ twiba 588r whisb imiewnokiizeddy the stimpingd pi pi ng.
25In a detail ed exanple, the spacing block has a resistivity greater than
109 cm because df shoidd hetratedithaidedne two embpgimsniseongp ihe CBIPBESAS t has a

resistivity gééﬂgs@n@%hé@dmé%aggg%am BF 4 BEnREREFIPd JoBOhS Laftif | S

bet ween 0.1 acl ng 'h a neasured resistances
between 0 1 &t shbwk],| at3idel eprardendy A waseseemulrzéslah@'n§@iﬁlmre 1l lnuther ati ve

el Tent s 8lnitRe SRR fine SBEGR bR sy AmBRRS] ith MGk #1d Biaflet'sab! ©

| ength of 7. I ' NS ter of 11
mm and a resltssahemfmé éasy, 1Q apgldearofdeREEN ¢rvapiegl aperatlouawtblmra petmdubes

constitutes a ref adi.,ment .. of d
results on s?% §€%‘%’r‘5b%!‘8war FQ[ the aﬁﬁqger oﬁﬁqﬁre% V{’%athos%/érﬁll'ﬁﬁg gc?%t 0 the
enbodi nent s hiaatngar paasé&ﬁ@tc ipefobilize the spading Btookese deaond atlaptagard tHeeast a

first and_a seco uit to control the electrical resistance of a
condui t rcﬁ‘?"io” Lé' terized in that it conprise of the follow ng steps:

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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5- placing a cylindrical section of an adapter (200; 1200) onto one end of
a first conduit (500), - crinping of at least a part of the

cyl i ndri cabD 288805@8 onto a first conduit, a spacing bl o®KT(UBR@p/ommde of a
pol ynmer material having a previously chosen conductivity, being positioned
i n the extengimetaf oft i nendanfindide dfanietér obntiummh @mrda réfisahcppeéd kDL o t he
cylindrical secti jth the crinping serving to | ock the spacing bl ock

W th respect"F@ t Emgﬁgpter. joining of the spacing block to the end of the
second conduj t. . ._Joinin rocess, accordin o claimal,

char act or | zelfafRd Wi ERPTE ARBIRGY <CBRTTIRD! BTk ABTBRAIMEH o then
assenbl y congivaitigrothaf yialds lgop@rétilts bh staifiess §tt80donalité.ne spaci ng bl ock and
a conplenentary clipping piece (230, 235, 236) of the adapter, so as to

i mrobi |'i z§ the twheinvemtionds pbeiititedrtiotthe eabRERIerto than aredsyichibed. par al 1 el to
the axis of the cylindrical section of the adapter. 3. Process
according to claiml1l or claim2, characterized in that prior to the
crinping stage, the first conduit (500) is positioned so as to imuobilize
an 20 assenbly conprising a clipping piece of the spacing block (180) and
a conplenentary clipping piece (230, 235, 236) of the adapter in the
clipped position. 4. Process according to one of the clains 1 to 3,
characterized in that the |ongitudinal distance between a clipping piece of
t he adapter (230, 235, 25236) and a section of the adapter to which the
crinping is applied is less than two tinmes the reference transverse width
of the first conduit (500). 5. Process according to one of clains 1
to 4, characterized in that the crinping is an external crinping operation
by neans of a jaw having a variable diameter (400). 56. Process according
to one of the clainms 1 to 4, characterized in that
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the crinping is perfornmed by translation of a sleeve (1400) al ong an
external surface of the adapter parallel to the axis of the cylindrical
section ovorha/ms@pt er, with the external surface havi n@CRAUS2MONENSE Ng
dianeter in the translation direction. 107. Process according to one of the
clainms 1 to GHANES GCABER¢8: in that at |least the first conduit is nmade of
titani um 8. Process according to one of clains 1 to 6,

characterized in { ”’S‘?’C%%oﬁgﬁg’s in iQF! %’str éhrs‘f%ﬂﬂ‘é‘éec'oﬁ? %IBﬂncguififot %&ngﬂoi‘{h%ss

steel . cording to one of ¢

char act er i zedettncaltresistance 5F aaonduiheirguit; sharacledeed in iahdempfisablitienum
10. Coupli ng; ﬂﬁ)@ngestg Qr conduits for the purpose of controlling the

el ectrical res &%f a conduit circui t, with the device conprising

- an adapger (200;,1300), GATMLPLAGA oq%gﬁg@g%bte‘fgbo&ﬁ%ggﬂn%%%%o_ a

pl aced onto the et |rs onto

spaci ng bl ockﬁ(sl@ﬁl)dum(ﬁeopf pol erEI’I c material, the spacing bl ock being
capabl e of being clipped to said cylindrical secti on, and |i kew se being
capabl e of bei ng - @inmeng bbat leasten paryfof &reottivdricadsection. onto a first sdindhitt he

devi ce aIIovmn rt of the r.l cal td, 0 be
crinped ont 0@ ?'Pgﬁ%grﬁ@h g%@? Rﬁi‘fm ﬁ@'gkﬁg "?ﬁcqg r%?éuﬁgcgéﬁeﬁped to

t he ﬁ5afiapt eﬁoﬂdﬂlfctl\h@ Bé‘hgmsmaﬁﬁ m’f(the egtedsiof of theséndcafrthiefitst €SIt andesul t i ng
in the of t acin ocC th.respect to the adapter, 11.
Coupl s no tievF Bo%dctlp T SrBdupalr et cir T eimbRa FTvikal Tock the o
adapt er cormépm @aclammesp@bﬂtedhé Beapsted. npi ng area (200S) to which the
forces applied by a crinping tool can be applied,

- joining of the spacing block to the end of the second conduit.
2. Joining process according to claim 1, characterized in that the
crimping step includes a deformation of an assembly consisting of a clipping
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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- the spacing block conprises a clipping piece (180) which can engage with
a conplenentary clipping piece (230, 235, 236) of the adapter, t he
cri npi ng wWpeal(@s®s) of the adapter being subjectabl e t @CTRES2€0i08q960Mg
action being applied onto the crinping area (2008) causing the 5
deformati on of the assenbly formed by the two clipping areas, so as to
in’m)_biliz;a oRe wWth respect to the other along the axis of the cylindrical
section of the a | ai m 11,
characterized indfﬁ{fart(SE accord|r1r *to (ﬁeclﬁ%g?llrgq ﬂgCﬁé?aﬁEﬁ%%anéotB?{etch% (180),
capabl e of eoyaginggs antehtean&l@nrmmgxbmhmrabwn‘elan@pfagavmhemeg(azmlabESS 236)
of the adaptgI IS |¢1@addi tion capable of enabling the positioning of a
conduit into 3"}%%5 h suitable for crinping. said position suitable

for crinping bei h that nduj t [ bilizes
the clipping pi e(r:@(i,i (@é S a&o{(ﬂggg? g’ﬁ% oé ﬂg%snfm§1 {6%5 (g’apé)é :!Ce(e& Ithc rding to
one of cl ai ntheldrimgind s pefiewmsek by trapslation bhatslddve (3p00) algn@lanoé«térﬂ:ﬁlO) is

f h
W ih a longi StRaP! 15 PRRRIET RardIEanas v RE e eufhekishGhe R o sl o pec

to the spaci agagitQckitiequal external duease E0ImS atrha]dréamsg/emﬂereefuar ¢rece wi dth
of the spaci ngmﬁl ock, 2014. Device according to one of clainms 10 to 13,

char act eri zeWansRtnAirechen.q| i ppi ng pi ece (180) of the spacing bI ock and the

conpl I

ot At onlh syt Fypogeds aSESrdED off o g SRR ddoroFRE ARISERs 1 DELBH di ng to
one of the cleakithe esticBndtt is Thadedsrttdrigad i n that the spacing bl ock (100)

i s made of pol yurethane ketone 25 (PEEK). 16. Joi ni ng device

according to cl aignBlcesNacardingitéashel of tlbmis 1 he  fdRaracderizeadadhu ah
between 5 and 45% of a material providing for mechani cal rei nforcenent, for

exanpl e gl as$astthedirsgandyipignaade of stainless gipel. 50i nj ng devi ce accor di ng to

claim 15 or claim 16, characterized in 30 that the PEEK is th u
to 10% or pref erRbl{PeeEs ABKdDY toAe oslamsArtBdh %ﬁﬁ‘ﬁt‘%fﬂég ORI P

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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18. Joi ning device according to one of the clains 15 to 17, characterized
in that the PEEK is | oaded with carbon nanotubes and a material providing
f or nmechawOcal1/008606f or cenment . 19. Joi ni ng devCtasacioos@sng t o
one of the clains 10 to 14, characterized 5in that the spacing block is

made of pol yphenyltﬁé%pauh@ iotteek comprises 20clippdignpiage (HB0) %lmdhg‘@eto one
of the clains, 10 to char cterlzed ??r#g é a i cabl e for
connecting tW&" 86R e(rgerggry BWPﬂlE’fﬁcet( % n?% %firéﬁ %ﬁ)%@%r steel located in
an aircraft. Devi c ord t.0o one of the, [ 10 to 20,
e her oot ved i n RGBS ot cURB deethe THRiscE det Mg
section wt hcrﬂnélﬁ@%dtlbﬁl Béihg déﬁ'ﬁﬁ@@' éHlo 0tf1eb©irﬂsiﬁ§ Sean@0b8) ausing the
5 deformation of the assembly formed by the two clipping areas, so as to
immobilize one with respect to the other along the axis of the cylindrical section
of the adapter.

12. Device according to claim 10 or claim 11, characterized in that the
spacing block comprising a clipping piece (180), capable of engaging with a
10  complementary clipping piece (230, 235, 236) of the adapter, is in addition
capable of enabling the positioning of a conduit into a position suitable for
crimping.
said position suitable for crimping being such that a conduit in the
crimping position immobilizes the clipping piece (180) in the clipped position..

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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18. Joining device according to one of the claims 15 to 17, characterized
in that the PEEK is loaded with carbon nanotubes and a material providing for

mechanical 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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