SELF- COVPENSATI NG DYNAM C JO NT The present invention relates to a

sel f-conpensating dynamc joint between two parts of a piece of 5

equi pnent, nanely a fixed part and a part rotatable about an axis of
rotation of said fixed part, for providing a given degree of sealing of
the equi pnment in respect of solid particles and/or fluids of external

origin. It is particulaétMFgebﬁggﬁgA%gﬁ Sﬁ?*kﬁ@c &Qlﬁﬁronautical
equi pnment nounted on a carri ér. eronau?ica equi pnrent nounted as an
external load is subject to extrene environnments in terns of

t enper al ur ey r g38UERcaNChpeRel sat A BLoand, Suge1ot Hididhe el 11
must provide a sufficient degree of sealing for all the sSub-assemnmblies
of the optidvalamic |heenttypetMeeat edWhsi Bertfe edui prenPiers ofer to
keep them R ARl Onahme@di 41 ¢ yidn ablrt CUd 94r aba PRS (e dehifd | ght
envel ope of the carrier. 20" This perforfance 1s currently achieved by
nmeans of &RAUEMERR c83iPy dfndirteainht $iof sehe fEixed| wartypdonn

order to reAusa Lo S SiveWagdytobnts 8bat gl bR th@alediiRMmetRN B Used,
in association with noisture 25 absorbers of ?he desi ccant powder _type,

which can ESRSSTsaPé 13 KiePaxtaft eforander¥ ndddddft eOSedXteMadever,
these joi ntgxigaenventtonald y %&ggiéﬁﬂﬁkl?la%ﬁﬁﬁﬁﬂﬂfahaf@ra gefifirg ent of
expansi on such that, when subjected to t enperature reduction, they 30
cont r at? s@%rwa@qtﬁgaéeaﬂqwﬁ%iw tHe 3 FTAHTIET - decreased or even
| ost al together. Wien subjected to a rise in tenperature, they expand,
t hus increasin E%ﬂg frictional torque to, an unaccept abl e degree .in
equi prrent - IRARRAHE (7 aSSHPRBPEE pGIteS oAl PP SBCAIRDH eldAR fent i on
enabl es t hewfi@@sai dkadlr avkRckemet 0 bRVOYEnRENEsby phopotietthsa | @ cost
dynam c joint which maintains_ the aeal and has _a constagt r %n%y
temperatlure, pressure and penetration by sand, dus r
15 rain, vyet it must provide a sufficient degree of
sealing for all the sub-assemblies of the optical or
laser type located inside the equipment, in order to
keep them in operational condition in all
configurations of the flight envelope of the carrier.
20 This performance is currently achieved by means of

extremely costly dynamic joints of the ferrofluid type.

In order to reduce costs, standard joints of the lip
seal type can be used, in association with moisture

25 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

30 contract so that the sealing provided by the joint is
decreased or even lost altogether. When subjected to a
rise in temperature, they expand, thus increasing the
frictional torgue to an unacceptable degree in
equipment in which the available power is small.

35
The present invention enables the aforesaid drawbacks
to be overcome by proposing a low-cost dynamic joint
which maintains the geal and has a constant or only



slightly variable frictional torque during variations of tenperature.
For this purpose, the dynamc joint according to the 5 invention is
sel f-conpensating, as a result of the association of a sealing part of
the conventional type wth a conpensa#ion el enent having a given
coefficient of expansion and arranged in such a way that, when

t enper at ur g 1igjhtaty oS re66UE, fRECEXHMIS| @B rofuel OdepNhd actdOmtdforide
conpensati on el enent causes the sealing part to nove In such a way that,

in particul®dr 'Rt sary seal is maintained. Mre precisely, the
i nvention proposes a self- 15 conpensating dynam c joint between two

parts of a piece of equipnent, nane a fixed, part and art raqtatable
about an af?os? of {8t é:l"}%ﬁ’stﬁ' s‘éﬁﬁ A&Wlﬁhrﬂ?l'& Wcﬁépga E)Pveth‘edegree
o; seal Engli@fvetdte'.cﬁquiiwre@blifncoh@&neati@fg,sohisd partéshes anfl/ aghe | ui ds
of external__ 20 .ori.gin, characterized in that_ it conprises: - seal i ng
part havi ng ¥ G RLE | i ERA1F% RarhloF cXPanSPBN e bAgWde dXHS h an
end beari ngritth aa beampagsastivhaed eofera fhawingpne gfivehe cxmifif ipardrs, and
nmounted 25 in a_seal ed vva%rﬁi n.a rir&id machani(?lﬁ]! structure . connected to

the second Yar EPINEILEMBA AT A B Shenl, T8 7y PAE | TIRE betiEh sai d
mechani cal tsmpectatnersaand satidatsieoond gardun,n a tdeal edxGhnmmion saiatk

conpensat i I t__bei ther I f.ar nabl desjgned. i n,such a
ey a0 R G s e s R e e
mechani cal sestlhiugy yraxrtr esol hdng inosutheadwhyr hbitonsrnofparecular,

conpensati Qy, el ¢ sat%fﬁeealér&aéﬁﬂrﬂ: q?é&.ng end of 35 the sealing part
W e r

is kept in contac earing surtace of said first part with the
desired degree of sealing. The invention also relates to a rotary

connect i on y QUi PRed Wekh,2 Selfis COMREASALIdIY dyRaRbeek0! Nt self-
15 compensating dynamic joint between two parts of a piece

of equipment, namely a fixed part and a part rotatable

about an axis of rotation of said fixed part, to

provide a given degree of sealing of the equipment in

respect of solid particles and/or fluids of external

20 origin, characterized in that it comprises:

- 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
25 1in 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
30 way, said compensation element being thermally
deformable and designed in such a way that, when the
temperature varies, the displacements of the mechanical
structure resgulting from the deformations of the
compensation element ensure that said bearing end of
35 the sealing part is kept in contact with the bearing
surface of said first part with the desired degree of

sealing.



according to the invention. 5 O her advantages and characteristics wll
be made «clearer by the followi ng description, illustrated by the
attached figures which show. - in Figure 1, a diagrammatic partial view
of equipnment 10 containing a rotary-cénnection according to the
invention; - in Figure 2, a diagram of an exanple of enbodi nent of a

sel f-compengal | NG BHEBE [PId8 acCHB NG HP tdhe rokahhveitndbtildh t hese
figures, identjcal_elenents are indicated bg t he S%SE ref erences. 20
Figure 1 siRAERPSH agMambtor &qui PReht CEBREBFAFAETa FHRAPYC comfdth on

accordi ng tgrddiimyedy ithe iMeentetyn pnent is, for exanple, aeronautical
equi pnent to be fitted on board, conprising optical and el ectronic sub-
assenblies to performdifferent functions of 25 surveillance, target

trgcki ng, lejtmedrTh&?@m@&g@gbl and enaaasﬁ_erﬁeﬁmeaenm_mf e Inesmiy type
and optical _.an el ectroni c onents, ich are sensjitive_to

vari ati ons Cdlfeal%e%é't quearffP i y.Cief’ﬁgl&ﬁﬁpﬁr'ren{'ﬂ?ﬁng’?gt &
conpri ses ah®wtthdiesd Higuodatwleh adlont: 30 an axis of rotation N of a
fixed part 2. Two connectors 3, 3' enable the noving part to rotate
about the axis of rotation. This equipnment is designed to wthstand
extreme enw rionnBidpsre sichaasiagrpmmadect eaperiatiuvd ew arll sgquisngroonmon
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of sealinginwernt yaspect to fluids, particularly noisture, which ensures
an extrenely lowrate of |eakage (a few mllibars per 24 hours) under a
typical bidirectional pressure difference of 1 bar between the inside and
the outside i Fhgurgu2prendiafsapr ofi @8 exasrdeygade abastiangiy, o hese

rotary a self-compensating dynamic joint according to the

15 invention.

In these figures, identical elements are indicated by

the same references.

20 Figure 1 shows a diagram of equipment containing a
rotary connection according to the invention. The
equipment is, for example, aeronautical equipment to be
fitted on board, comprising optical and electronic sub-
assemblies to perform different functions of

25 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

30 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°),

35 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



5 connections conprise a dynamc joint. This joint nust be able to

w thstand the pressure difference between the inside and outside, as
wel | as tenperature variations. A known exanple of a dynam c joint uses
a ferrofluid material kept at a givén4drfferential 10 pressure |evel by
a magnetic field and providing a satisfactory degree of sealing with
respect to pgiessurel dst fdomeveroft bi badebetechas thiee idreawlzaEdndftieei ng

heavy, buIKxu%Qﬂkye y gﬁgté%%ééﬁggye i nvention proposes a

sel f - conpensati ng dynarfi ¢ I of |ow cost and very snmall size, which
enables a standard type of dynamc joint, such as a lip seal, to be

used while suring. a.sutti.cie ee. pf ing. 2Q.FEi_gur Wws an
exanpl e oft@%bﬁ%#ﬁghﬁeofgglgqtg%a conﬁ%ﬁti%ﬁ%giﬂgfwegﬁef%b g%r s of a
pi ece of edfifrpEHiionsapemprasei eddpasrriand odrovi Ayl padeintnosspor at i ng

a  self-compenggt bng: &Y RAMHG it £ REC UG A &hﬁffe?_»eﬁe@t 11k yddh tDi s

exanple, the rotary connection 25 conprises a first flange 11 fixed to a
first one dihe saiBSpdet s arihr exbfpie. t hésnowWell pafs, difIMReSHAHRI

flange 21 fjxedhtioide segopdnPaltandy sxaBplE ddieic fjxedepales 14 al so
conprises a rotating bearing, 31 nounted between the two, flanges 11 and

21 to enabl®HIREBH GoVPAECEARL t PGt atdd abBut JdiveExi i eAMIdN (not
shown 10 Figgteenmd)e oflevka f byeda paidgrastdi d he isald - aganPeRsH ddggdynam c
joint 32 providi the desired degree of sealing. 35 According to the
i nventi on, %ﬁﬁ%%ﬁ%ﬁﬁﬁ%¥j<ﬁ%ﬁr%ﬁz < onﬁF?gé§9a géﬁﬁinﬁeﬁa?FtSZthévF%g a
gi ven coef ffiloiieid. Wéwéherakhexpanrsiior HuoOvtldeddwhivbaakbedr ibwirend 322

in contact wth a,hearin urface 1 of a first part (the fixed part or
t he nnvingﬁﬁﬁ%%’,béxkyréhéfgﬁQergél%' sealed way in a rigid mechani cal
structure 323 connected to the second part. In this exanple, the

15 The invention proposes a self-compensating dynamic
joint, of low cost and very small size, which enables a
standard type of dynamic joint, such as a lip seal, to

be used while ensuring a sufficient degree of sealing.

20 Figure 2 shows an example of embodiment of a rotary
connection 3 between two parts of a piece of equipment,
namely a fixed part and a moving part, incorporating a
self-compensating dynamic joint according to the
invention. In this example, the rotary connection

25 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 alsco comprises a rotating bearing 31
mounted between the two flanges 11 and 21 to enable the

30 moving part to rotate about an axis of rotation (not
shown in Figure 2) of the fixed part and the self-
compensating dynamic Jjoint 32 providing the desired

degree of gealing.

35 According to the invention, the dynamic Jjoint 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



bearing surface 111 is carried by the flange 11 fixed to the noving
part, and the nmechanical structure is 5 connected to the flange 21 fi xed
to the fixed part. The dynamc joint also conprises a conpensation

el enent 324, formi ng the connection-bétween the nechanical structure
323 and the second part (in this exanple, the flange 21) in a sealed

way. Accor iy dd tReylO0 jiiveati @ngilghe kmans@dl Ongehramelre3241$
thermally deformabl e and designed’in such a_way that, when_the
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the bearing end, 322 of 15 the sealing part is kept iin contact with the
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surface 111 of the first part with the desired degree
of sealing. Sealing is thus ensured, because the joints
between the sgealing part 321 and the mechanical
structure 323 on the one hand, and those between the
20 mechanical structure and the compensation element 324
and between the compensation element and the second
part (flange 21) on the other hand, are hermetically
sealed. Moreover, the contact of the bearing end 322
with the bearing surface 111 of the first part (flange
25 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
30 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 1is particularly useful in sgystems,
particularly on-board systems, in which the available
35 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



conventional joint of the lip seal type can be used as 6 the sealing

pi ece, the bearing end 322 consisting of one or nore lips, as shown in
the exanple of Figure 2. The |lip seal can be a standard seal avail able
on the nmarket. At least two |ips are fecessary, particularly 5 in the
case of a bidirectional pressure difference. Figure 2 shows an

advant ageousheexgapll engf giece CorReNIRidOme! eﬁant3z:‘924coilibh3thagf asfired by

a ring of deformable c ensation material, havin |v

Coet 1 1ci entoT ThaPABF ABAns fon SATE: i el SFenDr 8, SEatdaEe 1 ¢ he
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(flange 21) QME ég |nterface1325 which_is substantiallly llel to
the plane "6t r i ur Fee f?fzﬁﬁFlng?gﬁaF§CHﬂf?ﬁ§% %? ane
and, onstheimtdiey dwsd,of o tihied ieedtaivcal pséssicter@l BP8&rehyea second
interface 326 which is substantially parallel to the first and is on the
opposite side of the first interface fromthe bearing surface. In the
exanpl e ofH%gpma 22 t hehowsg has aad@anesgeogs| arexangsle seofi ortheébut

clearly othe Shr?so%%tcﬁé c1BASREDLS, T t e LREPLAL UT & decreases,

the contractiton conpensation € nen% causes a <displacenment of
t he mechanidselomtahiot ur eompraisds itle  haber gl sur freckinenabl | i wdre

contraghi ol 1116 % 968! LagLpan! e corponsel fdeechayensel veod It he

tenperature rises expansi on of the conpensalion enent ‘causes a
di spl acenmeraxaiplehe abcihdei calastamart tyeei n Thige l’dmﬁ)siﬁe fdesst |Q3'h

enabling the,, eXRANSLN, Of:ot{?ﬁeséél:bﬂa Eé&‘i: t‘il‘% ggormqn%%;ead £ bR

conpensati on element 15’ des; i gned in suc roduct of the

coef fi ci entingferigrmsiddR o‘ffh%% Won@@h%é@ﬂ%halrh?erﬁaéla% t Re dilg ance

bet ween theplalrﬂat epfracege | HadamedsLorhbe exientaref dstotestimfbidlg the
sealln? part 1n the range of terperature variation,
this plane, and, on the other hand, to the mechanical

structure 323, by a second interface 326 which 1is
substantially parallel to the first and is on the
opposite side of the first interface from the bearing
surface. In the example of Figure 2, the ring has a
20 rectangular cross section, but clearly other shapes are
possible. Thus, if the temperature decreases, the
contraction of the compensation element causes a
displacement of the mechanical structure towards the
bearing surface, enabling the contraction of the
25 sealing part to be compensated. Conversely, if the
temperature rises, the expansion of the compensation
element causes a displacement of the wmechanical
structure in the opposite direction, enabling the
expansion of the sealing part to be compensated. The
30 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,

35 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



35 to ensure the desired degree of sealing. In sone cases, there may be a
thermal gradient at the rotary connection between the sealing part
the conpensation elenent. In this case, the conpensation el enent i

designed in such a way that the producf/ of
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compensation material and the dlstance between the
interfaces 325 and 326 is adapted to the product of the
coefficient of expansion of the deformable material
forming the sealing part and the distance between the
support surface 327 and the bearing end 322. For
example, if the rotary connection is of the gtabilized
temperature type, and the compensation element and the
sealing part are formed from the same material, both
distances are substantially identical, 1in 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 1is conventionally wused 1is neoprene. If the

n
can

t and
i on of



an elastonmeric material into the nold, the elastonmeric 35 materi al
adhering to the different interfaces as it <cools. If the sane materi al
is used for the sealing part and the conpensation el enent, the

manuf acturi ng process becomes even ea$ier. An exanple of a materi al
which is conventionally used is neoprene. If the sealing part is a

st andar d Jcnéﬂlnsgzcba&s adia standaa@ijabie, oauthe afmrgell,lpl tsd#1 bonded
to the mechani struc ﬁre and the, conp ensa&*ﬁﬂ el e n be
manuf act ur €8 ?qﬁfrﬁﬁh € dBaLFPhed thbdve L éka%&F%%omn in

Figure 2, mndﬂme End 2khean suppenkaghienor &bhefehafflesn insd cated
by 110 and 210_res ivel t he_ba es of t two_flanges being
i nt er | eaved" T 53 % %@elﬁﬁ9??% #F?Eﬁlﬁﬁg FBY¥%ting the sealing

part 32% of the dynanlc joint 32 from external attack by dust, sand or
rain for variant ., the fi fl ange 11 carries the
15 bearing s%{’%% egeﬂ c)(’)‘rrplag &Oé“%eh‘%. %dgéllrg t §3%7 r%q'laﬁ‘cgepr imty
of said bedal ngasura‘LaI;mrtThosehe:aimgreelbralfélitesenahhdascaﬂ:mdbbaﬂm end
322 of the geal i f c M Yoy [t .also.enabl es a
m ni mum terrperg?ur gla%%p%éé) n’?al ne é\aﬁﬁﬁe%eé?} ntg SuFf ce le TED
ensure a mgingn \Aaitlm.“](ﬁa\teﬂa fra ctficgmal at okgueé befmebabytiuetlbeaﬁdmg end
of the,geal u ceC r| .t | 11. If
necessary, ﬁﬂ&&?{fnn%“% paE2hy hart BUTPBeTELE Ml A O
bearing surffzue, %Xmabenébtaqm f by t Hastoent lS@Indof 25 trtaelmeaﬁomg

el ement. Thsg fes conpensating dynamc joint according to the invention

is not limted to “applications such as those described above. It can be
appl i ed advantageously to any device having a rotary connection between

a moving pafd andv@rfded R 206580 flangd ciia pgifecabriegl idige must
be nalntalned in a
15 bearing surface 111 comprises a heating element 112 in
the proximity of said 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
20 ensure a minimum value of the frictional torgue between
the bearing end of the sealing part and the bearing
surface carried by the flange 11. If necessary, the
flange 11 also comprises, 1in the proximity of the
bearing surface, a heat sensor 113 for the control of
25 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
30 in which a degree of sealing must be maintained in a

given range of temperature variations.



gi ven range of tenperature variations. Patent clainmns 1. A

sel f-conpensating dynamc joint (32) between tw parts of a piece of

equi prent (11, 21), 5 nanely a fixed part and a part rotatable about an
axis of rotation of said fixed part; Po-provide a given degree of
sealing of the equipment in respect of solid particles and/or fluids of
external or facterized in that it conprises: 10 a sealing part
(321) haV|égﬁgﬂblégﬁﬁuﬁﬁeff|0|ent of thermal expansion, provided with an
end (322) bearing on a bearlng surface (111) of a first one of the said

parts (11) ;, and nourg jgid chiani cgdo)
structure %3) connecte to ta 1 second.@par Jcﬁ/(r?a@ a cjg}lpensatfgon
el enent (3RBEWESY nEHG tBRCTS nRfhet wodecsai of neavdFment st ket @ and

sai d segon t e Y [ engnt ng
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2. The dynaiHrd@iditi Asd i gk | fx cdahprilsedn 30 which the conpensation
elenment is forned by a ring of defornable conpensation material, having a

gi ven lBoefficient of thermal expansion, said ring being fixed to said
second part- by a firsd ineilfiage ( a2k smbggantia&{;yngaradll elgier he

Phe  mechariash L 14 LPE by eEmedo IR acr (Ssesd Babby a iy
paral | el t()32E3fbéé&l@@doﬂnatbéa@mngssneface (111) of a first one
of the said parts (11), and mounted in a sealed way in
15 a rigid mechanical structure (323) connected to the
second part (21},

- a compensation element (324), forming the
link between said mechanical structure and said second
20 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
25 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
30 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
35 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
gside of the first interface from the bearing surface,



side of the first interface fromthe bearing surface, - 10 the product
of the coefficient of expansion of the conpensation material and the
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n any precedi ng cl ai ns,
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4. The dynamic joint as claimed in claim 2, in

15 which the sealing part is formed from a

block of

deformable material having a given coefficient of

expansion, fixed to the mechanical structure by a

support surface (327) which is substantially parallel

to the bearing surface, the product of the coefficient

20 of expansion of 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

25 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
30 formed.
6. The dynamic joint as claimed in either cne of

claims 4 and S5, in which the materials forming the

sealing part and the compensation element are of the

35 elastomeric type.

7. The dynamic joint as claimed in any of the

preceding claims, in which the sealing part

is a lip



- 11 seal, the bearing end (322) consisting of one or nore lips. 8 The
dynamc joint as clainmed inclaim7, in 5 which the sealing part is a
standard lip seal. 9. A rotary connection (3, 3') between two parts (1,
2) of a piece of equipnment, namely & filxed part and a noving part,
conprising a first flange (11) fixed to 10 a first one of said parts, a
second flangal(,213héi vedrihg tdirl sezppd pankisaingt aif ngndeati npre31)
nount ed bj$meen the two flanges to enable the noving part to rotate
about an axi'®%f rotation (0) of the fixed part and a self-conpensating
dynamic joint (32) as clainmed 15 in any one of the preceding clains, the
bearing surface (11 bei.ng_ carri.ed by said.first, f.lan 11) and the
rigid nechéhlcal strﬁ%Fhr% %%3%? af EH?nSﬁ?é gl éﬁ%%l éupdﬁ}ted by
sai d seSondvifilcdngdeg Z2Balafng hEarts ecoral s,JEmdarZD ]Jip gdeel rot ary connection
as claimed in claim9, in which each flange (11, 21) supports one or
nore baffles (110, 210), the baffles of the tmo fl anges being

i nterl eaved to prot edt Ithtmns;ead:qmmgecpamnoBt h&’) 2bedyram d:ujompartfsr om

ext ernal att f
a0 and 1) 19F i S oY ERUTBARLET ASuELE] TR ALY af'C O
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conpri ses a ten‘ger ature sensor roximt Sal earl ng
surface 359 oFhehesewmrd olpaatt sapd Hadeat ing ebearang (31) mounted

between the two flanges to enable the moving part to
rotate about an axis of rotation (A) of the fixed part
and a self-compensating dynamic joint (32) as claimed

15 in any 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.

20
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

25 dynamic joint from external attack.

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

30 said bearing surface.

1z2. The rotary connection as claimed in claim 11,
in which said first flange alsoc comprises a temperature
sensor (113) in the proximity of said bearing surface

35 for the control of said heating element.



