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dynami ¢ joint between two parts of a pie Mﬂl Ww‘”m

equi pnent, namely a fixed part and a part

about an axis of rotation of said fixed part 5P

provi ding a given degree of sealing of the equi pnent

in respect ofSElfiCONRENSATENG INNAMIE | JPENT of

external origin. It is particularly suitable for

seal i 10 aeronauti cal I pment, nounted_qQn a ,

cdneg elgre%%na%ﬂ‘f%l%urfgﬁré Snotnt &d §§1gﬁc8wP§PﬁaFln9

Imamﬁc sy et tbeewbeAne tAVi rp&mLSoEn tdaer:’jlplékfe of
grature, pres uread netration by san us

Sefietias RefRY: %r Borde il 1 Bione  dlee gFatanle
se:blqutg anr axistrmfsmtmgubl Pés ohidhefiomd cgartr, for

zﬁ:%g, it [ n 0
keep tlhem I n %eﬁhtl cond| t| on PAE 6fl the é&ﬁipltnent in
cBFFPGGtat PHNFFG hEa¥FP~§F1FSerﬂR§/(ﬂ}‘e sluifie «ff r pFernal

2Q>r1ily1$1 perter m‘i@CG p&@i&ﬁmiy aghieysdeby ﬂ‘&ansseéllng
extrerreah% d’é‘tl J_fypnamc 0|nts of the ferrofluid

t Yi5E.°M FEHE Fafd&PF 6 e s of the

lip seal type can be used, in association wth

abs | nt.p I p
TSP ATASQORSeAL HhElEs Sl PSP h0as
i FAREGEE e stéal elpamer, emebeopwerts, in  terms  of
CQ:'éYr?@r‘aQﬁl&lé y ﬁ@é’@sﬁf@”&n&' E&h@%&%aoﬂa\lﬁr %and, dust or

coeffici ent oOf, expansi on sugh that subj ected to

a Fedfper ¥l e Tted |onprPFfé)‘?eSOacoﬁPlfg&F%Btt hgedrRe of
sealailiggor Dot ded lbythde sjubi- atsslemblde@srecasedher epeical or
I al t h t

t st CPEL " T B HPLEE S0 oS o in omder to
f Keed onathemr quént o aPpPerrictepahbl eC@@ghiéeOInn in all

e PR Uraltl oMY CHr t RBcavial i A CeROUBEPLS cEMBlthe BArrier.
present_ i nvention enabl €s the aforesald dr awbacks

Th
td oP@F@GﬁB‘aWeprbﬁos?ﬂﬁr%nF%&%n Wethniky | sieqps  of
Weixtirefi@i1it @ost Iyndysralicaidims @ ek audrrefluildy type.

pr.esent invention relates to a sel f-corrp H@ﬂ

]_l-

S

In order to reduce costs, standard joints of the 1lip
seal type can be used, in association with moisture
absorbers of the desiccant powder type, which can
compensate to some extent for the inadequate seal.
However, these joints, conventionally made from
elastomers, have a coefficient of expansion such that,
when subjected to a temperature reduction, they
contract so that the sealing provided by the joint is
decreased or even iost altogether. When subjected to a
rise in temperature, they expand, thus increasing the
frictional torque to an unacceptable degree in
equipment in which the available power is small.

The present invention enables the aforesaid drawbacks
to be overcome by proposing a low-cost dynamic joint
which maintains the seal and has a constant or only
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- *000002* - 2 slightly variable frictional torque

during variations of tenperature. For this purpose,
the dynamic joint according to the 5 inventionis

sel f-conpensating, as a resulst .of the association of a
sealing part of the conventional type wth a

tion nt _havin glven coefficient _of
CRORHBEDH T LAt AL PHLGRAR SRR b TRervariations
teﬁDEéﬂpéf&tuaelatlonS occur, the expansi on or 10
contraction of the conpensation el ement causes the
sealing part to nove in such a way that, in
pBori cillisr , purhesaecddsar gysanici §oiaitnt aceeudingr &0 the

p&ﬁ%ﬁehxntbs | SWEAL L LR LPOSES, a el b %ésult of the

conpensating dynam c jojnt between two parts of
pREEECHRLERD Pferf S%Heqlq/ Ba¥Ex8d pae W%Ptﬂaﬁftal type
rwﬁ.ehalal Q:on@iéﬂéatf&rbrﬂ_xéﬁer@%nt Ohawfﬁg af lgeaa;e;h fd:(z(ﬁﬂflc:Lent
part rov e lven gree o ea

smpndio | Sl FERReRRC T RheRl ot IR of PREy; dghen
tempéeanare 20varigtmpnsharaccerlzedtha t hexpamsion  or

ggay&k.—astﬁ'ﬁon a gealhag esahg Jge%wsna giaﬁ@%eoeééugégntthe

erm expansi on, provi h an end bear|
aSBRALRAGPaFlr tRCAWE 41 isusth Ghevaf BhHRL sal® w%scular,

apfleMAEBEB8HaZ) EBad $8ahgdnwaYneRd.a rigid nechanica
structure connected to the second part, - a

conpensation el enent, formng the |link between said
nHEolrani qai—esisemyuretamd sahdenttond pardpdgsesa seal eslelf-

3Q t | t | :
oBpYPLughE:deCoihIR JeLcR MR e AR IEVIGY g, prece
t@ﬁp@ﬁaltlmn@ntar iname khea df s3xeAcPavht gn@f g Irart rotatable

MBeBaRi Cah SkiyctefF e Fasdido I omatibie dekanmephens to
of the _ conpen satlgn elene ensuyr e th t aid bearin
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gggr§§n?fchg%glkgglzed 1nTQﬁaEn!%nEB%Br§gég relates to

alry connec

- a sealing part having a given coefficient of thermal
expansion, provided with an end bearing on a bearing
surface of a first one of the said parts, and mounted
in a sealed way in a rigid mechanical structure
connected to the second part,

- a compensation element, forming the link between said
mechanical structure and said second part in a sealed
way, said compensation element being thermally
deformable and designed in such a way that, when the
temperature varies, the displacements of the mechanical
structure resulting from the deformations of the
compensation element ensure that said bearing end of
the sealing part is kept in contact with the bearing
surface of said first part with the desired degree of
sealing.
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» equi pped with a self-conpensating dynam c joint

according to the invention. 5 O her advantages and

characteristics will be made clearer by the foll ow ng
description, illustrated by. fhe attached figures
whi ch show. - in Figure 1, a diagranmatic partial view

of . equi,pnent , 10 cgntainig% rotary_connection
adB8r difYSREiPRe 21APenfELACES | ROF JurECSATY dFPERFion
otqanpprdnpl wivh erdodiselft- coimpemsstliingconpignaaticng joint

dgn% 81h§d€5 gggoagbggtagsthe 15 invention. In these

ntical “el enmen are indicated by the sane
references 20 Figure 1 shows a di agram of equi pnent

CeRhakni '&Ql t%%fe%rya‘%ﬂ“neéﬂalﬂ?:t%ﬁoétd;dlg i iDe be made

i nventi on. Enent I's, for exanple
a6ﬂ8ﬁ§GFld%Y e&?ﬂ pﬁ@ fovdnge d?ﬁ%#kﬁﬁ%ﬁﬁhbo&ﬂéustrated by

C@RBI heicAghen! feglrasdwaliest EBBWG sub- assenblies to
performdifferent functions of 25 surveillance, target

tracking, etc. The sub-assenblies conprise conponents
of tihe Figsere tlype ahihozminetli@nuhrtelEltrbew cof equlpment

CQERQOEAL Ry W C hr@f:%r? %ﬁ%‘lﬁ/eecttl%n Va%bé‘&{cﬁ the

enperaturg and hum equi rated
céﬁﬁﬁp§é§na novi ng part 1, rotatable about 30 an axis
of rotation A of a flxed part 2. Two connectors 3 31

enabl e _t.he novin to rofate about. the_axis
Bt 9T BT & o IAGHAN ST SEATRYS i § neTapdiment of

ent r eg fenvmpensantiag sdghamicvejpintdeateapéiagureo the

valr.l (common specifications are -540 to +1000) ,
ghb@%g?%gl attack (indicated by arrows in Figure 1)

by sand, dust and rain, and nust still have a degree

Oﬁn5%ﬁﬂéé@fwgﬁ9eéeSH@@hﬂﬂ%éﬂL%I@heﬂ%ﬁthEH|QHdﬁcated by
Ehsture ensures an extrenely low rate of
|

Ra§é8MEarf ﬁreﬁFFFlbars per 24 hours) under a
typical bidirectional - 4 pressure difference of 1

BiebREn T A oSt AEehocree St SEpradping a
rgpgayy connection according to the 1nvent10n The
equipment is, for example, aeronautical equipment to be
fitted on board, comprising optical and electronic sub-
assemblies to perform different functions of
surveillance, target tracking, etc. The sub-assemblies
comprise components of the laser type and optical and
electronic components, which are sensitive to
variations of temperature and humidity. The equipment
illustrated comprises a moving part 1, rotatable about
an axis of rotation A of a fixed part 2. Two connectors
3, 3' enable the moving part to rotate about the axis
of rotation. This equipment is designed to withstand
extreme environments, such as very wide temperature
variations (common specifications are -54° to +100°),
external attack (indicated by arrows in Figure 1) by
sand, dust and rain, and must still have a degree of
sealing with respect to fluids, particularly moisture,
which ensures an extremely low rate of leakage (a few
millibars per 24 hours) under a typical bidirectional
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5 connections conprise a dynanic joint. This joint

must be able to withstand the pressure difference
between the inside and outside, as well as
tenperature variations. A_kpgown exanple of a dynamc
joint uses a ferrofluid material kept at a given

differential .10 pressure_l evel a etic fi

bESSERTG SiriarParacht: 7 Bag BrtypeTiaha Hdude il dne
reapettiet of t bhre éhunﬁmentbmever, this device has the
drawback of being heavy, bulky and very costly. 15

The invention proposes a self-conpensating dynam c
j Bbnt providew ddsis ardegrss sﬂﬁllS§Bién9whi@ma§ﬁﬂﬂﬁﬁﬁary

acoﬁﬁé@é%ﬂst %pgls@’r@”’d ALBL i agnds! | Bl%%almust
be .used whi ensurlag a suff|C|ent de

s %I iaky-e 2§°F|V§tﬁrégt?r541o earPRSEAT® it é%ﬁsapﬁerpetafeen

athet armsx@rénn@ﬁd onodtbetieeen atsNOd\pélIIS ak a fEmserafure
' art_.an

f d
PR bR ng M Kl | SRR PENG: AL | 3PRL  uses a
ateordihgido materiiatentkept. latthas @ixep e difierential

fi.rstyf
{gigé%ngpn%\}eé%Pb@Bal d"m#ﬁé&?of eid Pﬁ&ge%}aviamg a
paRrtisfpgtargecdedree | eszflﬂrsaedvv‘tléht h&espeshd to the

pmﬁldéormmvmhﬁ it s fdeseibdahds thealdsAwBARRS I Soding
ating fg g 31 nnunte bet ween the two fl anges
RULEY cREE

t
1@ ceahyd- | 8FKeCS8 Mivi ng part to rotate about
an axis of rotation (not shown in Figure 2) of the

d th geconpe
o ey (EAYEnEaEy o Brifles PE BRSNS AL i
t304RE! | AfeAPFoROSEhandy YaHYC Sreildt s&zelcmi‘pqurse@aebles a
Sﬁaéhﬂﬂr&atgngzbfh i O Bk Coghdhchent 1qu seal, to

GerTel R Sl bi et g beactng g o
(the fixed part or the noving part), and nounted in a
FEauSEl £ ol Bof ERAEIPQETBbaThEtE] OF, B Yorary
beanrnagttenf Acbetweens t@@r pegd sbptt lve mlemgeafl 1equmment
tRah&By MRVifIG el Jartdthd Ng ABGHAY paktSt Yt dating a
self-compensating dynamic Jjoint according to the
invention. In this example, the rotary connection
comprises a first flange 11 fixed to a first one of
said parts, for example the moving part, and a second
flange 21 fixed to the second part, for example the
fixed part. It also comprises a rotating bearing 31
mounted between the two flanges 11 and 21 to enable the
moving part to rotate about an axis of rotation (not
shown in Figure 2) of the fixed part and the self-
compensating dynamic joint 32 providing the desired
degree of sealing.

According to the invention, the dynamic joint 32
comprises a sealing part 321 having a given coefficient
of thermal expansion, provided with a bearing end 322
in contact with a bearing surface 111 of a first part
(the fixed part or the moving part), and mounted in a
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-5 connected to the flange 21 fixed to the fixed part.

The dynamc joint also conprises a conpensation
el enent 324, form ng the connection between the
mechani cal structure 323 andsthe second part (in this
exanple, the flange 21) in a seal ed way. According to

the 10 invention, the co sation elenment 324 is
| REATEA v RS ofabl® aRtD e BREHA Cadeh SRR WTRy | 323
\/\lwfnntel&eedt eﬁberﬂwr esewndsSpatrlne dmpltamremmet hethe

CERIILE P T, 16 B AT hage, 1pives

t ke bebei mg:xamg 3pardf l&nd heheeathengalpacall sthamtune is
t
C%%hﬂ@éﬁgd gﬁglre zgﬂ%rfﬁrf 1&% Phet P& argart The

ing. Sea
tNW§a§ﬁ§Uraeln5ecah§@ P IR EbeFW@@ﬁn§ﬁ§l§@aIPﬁ§ment

ﬁ@rztaz 32kgaﬂﬂntghe gﬁ%Chéahtﬁﬁbt;_.&hf Ubﬁﬁfn@e§23tfi€ Htﬂ@cﬁaﬁlcal
an an e e n e an| ca structur
e P e S L T R U S O

cdlpageat 1200 el Bmend asdallbd seagnd paxdcqdfdiamge 24) the

CRASALHE" PR AR RIIES oBiberSeabetl AP eRlchnLy

earl
sgefgamabile And h@eﬁllggﬁdpairrt sprhnge way 1thats when the

MleftrRira@dr@s variesH ted d IE%éﬁéﬁEéQ@fofhéhﬁechanlcal
conpensati on_el enent,_ whi ch the sealing

R et £ Fems i her e 0h: W APebanRbinRH B the

S icompiemisa,t ien ld lemdnte aefurreraihaon ﬂﬁetﬂﬂ@aﬁﬂ&jl egdpaziz of

t e a a equsl nsati o
%%en%gl S %és%}g%g’d 0 ﬁ&ﬁgt g'lﬁn %(%ntl'%gt r S80Sl Bﬁérlng

amgnfiasef r1kt | ohaltheorfjurstcoparnwish d?rhey d¢$ihed ydegree

V%Ei@@diﬂﬂg““ﬂﬂ&%ﬂ d Nes range ShstAOPerBiUiSse the joints

variations. . This is_particularly useful in systens

pRELWeSRar |§h%n- $83F NSy sPRRE, 137 lwhidd t heh@vamesbreical
3Btpeeires 32 ngd %@ﬂoﬁﬁn&%ﬁmnti&u?t Reoset %?’tw&brﬂt the
can nmed. | eJri.ctiona orgue _1s 00
B A R T st L CEEY
elaeldenbgtueenoert icomplenjsaitritorof el Bmehtp amdl thepesecond
rie Pﬁféngé the seRl ikRg RbELer haﬁﬁbeaaféghsgﬂeézaally

nsi_stin oné or _nore |1ps,
eﬁ&ﬁﬂle@o PYQEYRT 2. thPheCOREAGEAPIC AM®ebgasingdand 322

sedlthauiid abdLrDiigt B@rface 111 of the first part (flange
11) is maintained as a result of the deformation of the
compensation element, which, by causing the sealing
part to be displaced by means of the rigid mechanical
structure, enables the deformation of the sealing part
to be compensated. Advantageously, the compensation
element is designed to maintain the degree of sealing
and the frictional torque constant or only slightly
variable throughout the range of temperature
variations. This is particularly useful in systems,
particularly on-board systems, in which the available
power is limited, and consequently the rotary joint can

become jammed if the frictional torque is too great.

Thus, because of the use of the compensation element, a
conventional joint of the lip seal type can be used as
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~market. At |east two |ips are necessary, particularly

5.in the case of a bidirectional pressure difference.
Figure 2 shows an advant ageous exanple of the
conpensation el enent 324. Thig is formed by a ring of
def or mabl e conpensation materi al, having a given 10

ffi f of th I si Qn rial 1s, for
oS5 SeaTing | p1BRasT oris " BORE I Nghhd ng2Bs TyIALEtiNE of

]Eb@eoﬁfr_ heoxe  1Dps heaseshounpdnt tifd aa)mp”ﬂ:le) b Fllgure 2.
! t
318 SraloRaif phoa il B00) ek lals Bp ene

f aeinkgtl5 Athi depsiingwandipsn ariee rmcheaersam.d pentnnglarly
m‘i‘fﬁ PHeC YaseS TG Wiklidedt ilbhad oYM N BIFHFRGR 130

which 1s substantially parallel "to the first and is
on the opposite side of the first tnterface fromthe

E@@ngu&gao smrzmwd n &he @@mitt%ge‘oxﬁ ?Uéﬁaﬁpléhetiﬂ Ngthe
as a recta ar r S 1.on a otner

CREpReTas 1 Ce TenS TR “Hhtenas chbetefpy & Tihg of
deefeayad lea hecompensationn mfattetraadorrpehaanngn a given
el GAURESHA tﬂ%ﬁégcéﬂﬁﬁhs%nt heyze

S,
structure towards surface, ena |ng tiﬁ

c GFEmRdE orPBf thae e’;95§é>al|epfngtmt Te byingnpenshixed, on
Comeersifd Yharld, tthe tHEPesSAIrSaFt SESLahbe §1<Paﬂ§l anfirst

L e
elpéJalnengof heeheexpeansing odutfecseadlliingapdr tldaated facing
P%m%”yia WayTQﬁd3O &0'9%?4‘38{@90355 nt.d s ﬁgshg?ﬁgPlcal

for

i n suc at t roduc é coef I Ci en .
eXfansitireof LRe blzinp%ns%&q:@'ﬁi e efiacmd 32¢e which is

dls%m@@lta%tmgfenpb&anent erbacesei seaeapt athd o :Ltsheon the

ext ent of rmation of  the sealing part in
r QRBOSIEE e"n’pfg‘? aPtr ézl\?ar#’a’f?%nlntSEfgSeerEr&"b ’iIFFe bearing

desirfetedegIne thfe seamphe bf sPiRurases, thereimgy s a
a el anadienls aleddien T UAl Ve FOIDEGT SONPELUESD, are

t he seal” ng part an c’orrpensa Ton e
t Possddde,. t Mhusonperattim ctemperatyrelesdgordases, the

S taa0@)Y drhatof herpe 0digiy @Bsattﬁ%nco%cfén%rﬁ:m QMuses a
pansi on of the_co ensatlon material and

d:éé'ls&i@geﬁ@ﬂ&eﬂ £ e hPerhapdgalg structure towards the
bearing surface, enabling the contraction of the
sealing part to be compensated. Conversely, if the
temperature rises, the expansion of the compensation
element causes a displacement of the mechanical
structure in the opposite direction, enabling the
expansion of the sealing part to be compensated. The
compensation element is designed in such a way that the
product of the coefficient of expansion of the
compensation material and the distance between the
interfaces is adapted to the extent of deformation of
the sealing part in the range of temperature variation,

to ensure the desired degree of sealing.

In some cases, there may be a thermal gradient at the
rotary connection between the sealing part and the
compensation element. In this case, the compensation
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-al so adapted to said gradient. In some cases, the 5

conpensati on el enent can be designed to additionally
conpensate the effects of expansion of the flanges. In
practice, the sealing part 321 can be formed sinply
froma bl ock of deforrrabl e material having a given 10
coeff|C|ent 0 ansign, fixed to

t he_nech al
ser 25 GRTa padr uch ronc By FraTO St B ERRYCE of
]pw I Gioeltﬁid‘lfefuﬁaroﬂg sitphhedohll. ofThelI'_qmt etbﬁbehSatlon
or_.exannpl e fhe torrer n this c
oPBs AT, Sand O AT B¥Bfeho iy SuiltheddE 1o
calpensatinptedat toi atabdd gredikst ands beomeencalses, the
5 | dapt e od . Of

I%B%coe%f%llc%%entéﬂg égpa%r?o%eofg?%fg%&?o%rﬁa Fﬁ&leﬂonally
mEcEPeRisatey thien ¢ fifiec tSe AL w¥pPa@msiomn @Li dedifdpnges -
bet ween the support surface 327 and the bearing end
32 For the ro ar connetio is of |

5 AT R naer hHIF RS be 35 Ftho ohpEReS: PoMPLY
elfem:mnt aanolddie cs@akielﬁgrmab&eamaterh&lj fhaam:'@e asageven

”%%rf lc’le%l.thofj' Sé,ga%@gsaogg ¢ %(f‘mtl,?llyhédeﬁghﬁghical

i noor nal nt ai sea
dlsﬁrmrﬁet fedn s @hémmﬁ‘ agusfaoe é—’r?d7 3ggbpsantially

agsa&%th@ldlt{cs eggat lReairfing hAierdse a1t her e dhphL1 is,
b tween the seal in part and the conpensatiaon

Sferfixa sePF - EBRpSHSREINEY oF YIC acddr diiF 1PEhe the
|Ip\t®l€ﬂb.1lct‘mn &P cahebe queshicedr NpbF bysxbaﬁmﬁomét hmiz the
[ I f a roprlaesap roun
%Otn%%%ﬁ%%'&cgg %rq gre t'L?heegl Sal | dls anrc B %f" it the
cems@rréaﬂe@n 328 Mtﬂﬁam%eadmm t¢ oth@xnmpdivect bgf the

h%elfrﬂl%%n@ 8F aRp£hasbRNESE C R eaue%ﬂn%qet hﬁatenal

mol d, the elastoneric 35 material_ adhering t

di PF'-'@‘F-@ﬁt §hf ePPALERT 2P %l&.elidltsﬁ@%éoetween the
mshppioa{t | sutgadef on27heana@al the paatiagd EhE@ 322. For

COBRAN, 3 SLETEPeall S RRLSHI 0 o 805 S ppi e
|$emmtumnaiygﬁ,usemidl theeopmpeasaltfionhelen®nt and the
seal 1agﬁgpagarﬁsa§est§5%ai EQLRL  ciCHaR8 ddddb308] potn

ﬁégﬁgﬁpggp are substantially identical, 1n order to
maintain the degree of sealing. The distance between
the interfaces 325 and 326 is adjusted differently if
there is a thermal gradient between the sealing part

and the compensation element.

The self-compensating joint according to the invention
can be produced simply by known methods, by fabricating
a mold of the appropriate shape around the mechanical
structure. The sealing part and the compensation
element can be formed, for example, by hot injection of
an elastomeric material into the mold, the elastomeric
material adhering to the different interfaces as it
cools. If the same material is used for the sealing
part and the compensation element, the manufacturing
process becomes even easier. An example of a material
which is conventionally wused is neoprene. If the
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manuf actured by the nmethod descri bed above. 5

Advant ageously, as shown in Figure 2, each flange 11,

21 can support one or nore bajfles, indicated by 110

and 210 respectively, the baf | es of the two fl anges
|n dgnterleaved to for i nd,of |abyrinth for

o PATE . L8413 i RATRTS 0D SRty AP 4 ik seal
3%vdhmmhh®ddﬂrﬁﬂeémdfkét byt dustbosdad oo thenméchanlcal

e ria th ge

c)é%:{f&ecgc Téﬁbea?%lﬁg s‘ﬁ?rﬁé\é&é#ﬁ&q e]]‘]es%g;ﬂ a be
hmtrmf@ceﬂmtbml;mq metﬂmqord@aqnmdofamed beari ng
surface. This heating elenent enables the bearing end

322 of the sealing part to be de-iced if tenperature
t SBRURIENFLY 1a 3§ nFREWR tife BHETRglendacdurfiarge 11,

canriesh ku tllord SBr hRAd NBaBEIéaCe indeeasesd Yoy 110

It F@Q iined | beari
S PhctL| GerERst e line The cPRSIAES, drhub Berbiden Lypnges
t tbe:hngg t hateedkavgdpatd afidrthea beaimdgoff | aapgribthl f for
qﬁﬁﬁ cQuy v L} T p t e
at sgé‘ongt% for ]tlﬁ@sc%n#r g h{% éi% rf"w joint 32
elfé”ml;’ht exernad f -adimnsating @%ﬁ%\m csan@j nexr Pain for
agxahfp1eg to the invention is not limted to
appl i cations such as those descri bed above. It can be

appl i ed advant ageously to any device having a rotary
camest ivarizeityeetha mMiwgty paahgeand awhizkd qeardiendthe

B%e.al}l\é@ Cghxafagce$ J?fl °Eoﬁ§§&5€9 @Jﬁ'{eatl:%.r{gaiﬁe%&%j H.]2 in

a glvem range o erature vari a
the proxlmlty of sald bearing surface. This heating
element enables the bearing end 322 of the sealing part
to be de-iced if necessary. It also enables a minimum
temperature to be maintained in the bearing surface, to
ensure a minimum value of the frictional torque between
the bearing end of the sealing part and the bearing
surface carried by the flange 11. If necessary, the
flange 11 also comprises, in the proximity of the
bearing surface, a heat sensor 113 for the control of
the heating element. The self-compensating dynamic
joint according to the invention is not 1limited to
applications such as those described above. It can be
applied advantageously to any device having a rotary
connection between a moving part and a fixed part and
in which a degree of sealing must be maintained in a
given range of temperature variations.
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- Patent clainms 1. A self-conpensating dynam c joint

(32) between two parts of a piece of equipnent (11,

21), 5 nanely a fixed part and a part rotatable about

an axis of rotation of saiddixed part, to provide a

given degree of sealing of the equipnent in respect

of solid particles and/or fluids of external origin,

cRatgoterciladmsin that it conprises: 10 - a sealing

part (321) having a given coefficient of therma

expansi on, provided with an end 322% bearlng on a

béaring sur cesFifIFOBPeQSP t88 on8YRBPifhe d9fRt  (32)

p@elﬁ&eehll)tw@n@ment?ﬂ Ia;l piceal et V\Equi]gméﬁta r:u':gi d21),

nmechani cal structure conn cte t.o.t.he secon
BRnedy p SUAS pakh (SR R BPE ROt IR, AN g axis

tbé ronktbenv\m san.d nEihedhi mrtstrtmt weoaide sai dgiven

ggggg@é%ﬂoagéaiﬂg éfakﬁgeggm ngg@h@ g dOof solid

bei n l'e an esi'gned 1n
septd chep tha%n / %en ﬁﬁ@lﬁénperﬁﬁureeW§ﬁn§§1 t heorigin,

dictalraceerikedofint Ratmehapmpaliselr:uct ure resul ting
fromthe deformati ons of the conpensation el enent

ensure that said bearing end 25 of the sealing part is
kept in contact sealhinghe paati ng(3xLr f ademwingsai d given
filr I thet r 0 LN e
co%tffagjltgf:#t cgfs Ptl?ag?r%jd ggpgﬁ Sﬁ Earo%q.glgd gdltﬁ'l %1]? end
cdﬁﬁ@ﬁsmamnel arer he@#mwdmﬁﬁ%e r { el bfofled of hEBF eone

CoFpanatd Ly r@é:?tfé al(llhthﬂa ﬁoﬁh\ﬁ%@ 199%‘%&1%& Qiy in
thermal , expansion, said rin beln? to sai

s@cohdIbdr iMeKRAP TRkt SERYE %E%f %‘?}E}%%%"rﬁ?altﬂ/ the
paeabnd paett He1pl,ane of the bearing 35 surface and
facing the latter, and being fixed to the nechanica
structure by a second interface (326) substantially
paral | el toat hgompessagagnoneilmenspodfd) ,si dervinghethe

fingk iddidaresdi@MmEbRaR®aR NG LSUkRGR: anéi%a{@esecond
product, of the coefficient of expansion of
part in a sealed way, said compensation element being

thermally deformable and designed in such a way that,
when the temperature varies, the displacements of the
mechanical structure resulting from the deformations of
the compensation element ensure that said bearing end
of the sealing part is kept in contact with the bearing
surface of said first part with the desired degree of
sealing.

2, The dynamic joint as claimed in claim 1, in
which the compensation element is formed by a ring of
deformable compensation material, having a given
coefficient of thermal expansion, said ring being fixed
to said second part by a first interface (325)
substantially parallel to the plane of the bearing
surface and facing the latter, and being fixed to the
mechanical structure by a second interface (326)
substantially parallel to the first and on the opposite
side of the first interface from the bearing surface,
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- conpensation material and the distance between the

i nterfaces being adapted to the extent-of deformation
of the sealing part in the range of tenperature 5
variation to ensure the desi Rgd_degree of sealing. 3.
The dynamc joint as clainmed in claim2, in which,

when there is a thermal gradient between the sealing

DAPE RECRHEEC CborR | GReBtARaRnT SO d SIRAACH0 %G the

t hompeafshitdicsnt mafteadpansiaad otheheddistpearneat bebween the
ri d i b t interfac j :

L g g

clodi nddhe n seadiing, part 15imhithe t heasgal i a§ phempprature

f TRl il Rikk-eOfe Hie IqgTRlIE Joberd Vs %\eﬂmg«'ﬂ.

gi ven coefficient of expansion, fiXed tot
mechani cal structure by a support surface (327) which

is_:.aubst a]pt i'rﬁié Ydﬁﬁr@id: efoih@ tafrse PRI The\Y sn][ faacdm the in
product of.the goefficient of _expansion of .the
PR ot PBRR B Sl SHnch ¢ FOSSOPE: SALEdpERhediFiiiRen the
i rstear]fiange el rppddape eclotpendret igm oellehent , t haid product
cQaf fLb oo ke FXPARST Ot OLysahdiceloF MNP EBhBLhahs
a%?t‘ﬁeédiréct)%ce etwe‘anJf salxg sﬁgport surface agg thelc,)n
b&@tieTdadndaBe tHRe schistagicesbphreens thte idyesfaces is
j GilRo aaptRidee igaid yradientn Which the
conpensation material is identical to the deformable
material fromwhich the sealing part is 30 forned. 6.
The dynam c Thei dymenid ajotedti meei ¢leimedeinl claia n®, in
4 5, . ' .t he rials 1 hg eak.
par %élndt?%em%%?fgéﬁgatggﬁgej gérren{@é{{r{%&ofgl{kﬁré %35&3.1%9:]( of
eldeficamatle tyfr?éée%alThélW c2 ] ogHYeRS @PQfﬁEGlﬁﬁt of
aréyctpafnstifaell,_ prfq&%a n&oc: %h{éﬁ : m'g’&h%'i‘é'&lt g%tg%ltu&a by a
part is a lip_- seal , e bearing end (;
P SRS OPEaRE BTy v he Lo SSMRLAR A LY | BRRALLel
atcclEeredeaning asorfacen thewprhiude stathegcpafficdent
ac¥ a%qc%ra%sli'o% S%%l " the compensation material and the
distance between the interfaces being adapted to the
product of the <coefficient of expansion of said
deformable material and the distance between said
support surface and the bearing end of the sealing

part.

5. The dynamic joint as claimed in claim 4, in
which the compensation material is identical to the
deformable material from which the sealing part is
formed.

6. The dynamic joint as claimed in either one of
claims 4 and 5, in which the materials forming the
sealing part and the compensation element are of the
elastomeric type.

7. The dynamic joint as claimed in any of the
preceding claims, in which the sealing part is a lip
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- 9. Arotary connection (3, 3') between tw parts (1,

2} of a piece of equipnent, nanely a fixed part and a
noving part, conprising a first flange (11) fixed to
10 a first one of said partsjzja-second flange (21)
fixed to the second part, a rotating bearing (31)

mounted between,the t ges to.,e he _nov

oReA o T Hear iBgyent, Ba8 crongtEPREn" ) S e more
fivded .part and a sel f-conpensating dynam c joint (32)

as clainmed 15 in any one of the preceding clains, the
bearing surface (111) being carried by said flrst _
f18ange (11) Thed dyrami¢ gjainbtclaeni ckained udnucdadgpsy, in

ofyrHil® PHRAEE 1i%i N barReiiRg o5 WiRAIded By pSalghisecond
flange (21) of thé “second part. 20 10. The rotary

connection as clainmed in claim?9, i n which each

flsange (11 A}?%h?ot‘éﬁ%p&fdmémﬂ.dﬁ (®r 3’ pabétwsen1€@o parts
a £S

L s Piged ot el Bntatn 8o I¥ (% iged part and
dymamur}gnpmrtf.r ocomRriehng at tfdaist Ffllarfee fbl)arﬁlxed to
' | h f d
[HEEARToRS S R ik 00l SR Potpeiea
elténebhe( Begond PREtpr Gki MAtptdmg SbeéﬁiLHgbe%\?rJr)ngmounted

Slye‘tafe.%n 12he Thwo of Binge®naectdriblas chai Mefing Chartn to

Diesalth S S 0oL T Ae LSO SO 362, Biea part

beard ng seldffacempehshadinghelyommiol joinsai(®dieaas nglaimed

mfﬂ“ﬁﬂy one of the preceding claims, the bearing surface
(111) being carried by said first flange (11) and the
rigid mechanical structure (323) of the dynamic joint
being supported by said second flange (21) of the
second part.

10. The rotary connection as claimed in claim 9,
in which each flange (11, 21) supports one or more
baffles (110, 210), the baffles of the two flanges
being interleaved to protect the sealing part of the
dynamic joint from external attack.

11. The rotary connection és claimed in either
one of claims 9 and 10, in which said first flange
comprises a heating element (112) in the proximity of
said bearing surface.

12, The rotary connection as claimed in claim 11,
in which said first flange also comprises a temperature
sensor (113) in the proximity of said bearing surface
for the control of said heating element.



