1 Self-1locking sealing device The present invention relates to
a plug-type sealing device the screwing 50f which allows autonatic

| ocki ng, preventing spontaneous or untinely unscrew ng. I n

avi ation, an aeropl ane engine requires regul ar nai ntenance and a very
rigorous inspection reginme in order to ensure total reliability of
the 10 engine in operation. So that the internal parts as well as
any wear thereof can be nonitored, holes are provided in the engine

case. During mai ntenance oper at Qs I . ing the hole is

unscrewed and a borescope can bggﬁﬁgggpgégggﬁgg%%ggihe i nternal voids

and inspect the condition of the engine parts. This avoids opening

the case and conpletely dismantling the engf&Ig 15 The commonly used
0

plugs of this tyPePresey IBYPNEAN "B es £8FePlidntyde serlng %e\ge%b\ﬁ screwing

thread and gf G\Nﬁi%he\éﬂgwbnbgt&n‘éﬂfzr RRRAY] POV dHthRf dgbrtBSe&RS r USithEely
a torque wrench. Wen the engine runs, 1ts operation generates

vi bration ceps@EwiRg. causing screwed parts, and nore particularly the
borescope plugs, to | oosen. 20Various neans for avoiding such a fault
are known. These neans can consi st of placing an insert in contact

with the plug, befaeratior, arﬁtmroplagiet enging: ré’d{lﬂrmn-tegulasadaa'rtenarhcé khd a

| ock washer type, or the split p|r1 or .| ock t ype. However

pl ugs in anv%&)ir'rgé’r%% e t?r”l Ve dy; Brc}g ﬁ?ec%\%’s’ée Z@t?]uf)‘?lf‘?d’”é{h’dd the
ot her pgyi p@@g.ﬁb IBOOPERRIINS Slf%H@B’tiﬁ@@ni?d@ﬁglepaft@W wdleas a¥6- wEaHhereof
installing an additional braklng or | ocking part onto a plug requires

great dext efdn P& ranaiterash halkkare raded in g@? SHIEHE eBSFar Ur"l'@] n@,ajm:ﬁnance
cases, the d?ﬂ)é}%tlbﬁﬁo%:o}ﬁh%cgﬁﬁﬁhglt‘ﬁe”ﬁbf&gi?uh@%ﬁéﬁplandagybgﬁés@%e can be

manual access to t
inserted to probe the internal voids and inspect the condition of the engine
parts. This avoids opening the case and completely dismantling the engine.

15 The commonly used plugs of this type, also called "borescope plugs",
have a screw thread and are screwed into a corresponding thread in the case,
using a torque wrench. When the engine runs, its operation generates
vibration capable of causing screwed parts, and more particularly the
borescope plugs, to loosen.

20 Various means for avoiding such a fault are known. These means can
consist of placing an insert in contact with the plug, before or after
tightening. The parts used are of the lock washer type, or the split pin or
lockwire type.

However, the plugs in an engine can be poorly accessible, because

25  tubing and other peripheral components occupy the space around the case.
Thus, installing an additional braking or locking part onto a plug requires
great dexterity, and even luck, to avoid losing said part. In some cases, the
plug is only accessible using a long tool, any direct manual access to the plug
being impossible when the plug is in place. A plug equipped with a braking

30 system dealing with this type of problem is also known from document
PCT/FR95/01461. Such a system comprises locking and unlocking means that
are automatically activated by the rotation of the plug and its longitudinal
movement along the axis of rotation. The locking and unlocking means are

constituted by two rings (or cups) each comprising a series of teeth directed



bei ng i npossi ble when the plug is in place. A plug equipped with a
braki ng 30 systemdealing with this type of problemis also known
from docunent PCT/ FRO5/01461. Such a system conprises | ocking and
unl ocki ng nmeans that are autonmatically activated by the rotation of
the plug and its |ongitudi nal novenent along the axis of rotation.

The | ocki ng and unl ocking neans are _constituted by two rings (or
cups) each @wafyitewagdatisepthey ingt Bee keefifr beved painted @rtyiangutargprofile
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15 the ring is coupled onto the periphery of the central body by a system of flat
sections. These systems all require specific machining of the central body,
which can in certain cases weaken it mechanically and/or be unsuitable in

terms of achieving a compact (small space requirement) and optimized plug.
Moreover, the plug described in said document comprises means (helical
20 compression spring urging the ring incorporated into the plug towards the
ring in the case, asymmetrical profiles of the teeth configured on the rings,
etc.), which although providing a response to the problem of untimely

unscrewing, can still be optimized with respect to their form and function.

25 The purpose of the present invention is to propose an optimized variant
of the plug as described previously, responding even more effectively to the
need to prevent untimely unscrewing while simplifying the manufacturing and
assembly constraints of the plug. The purpose of the invention is therefore
also to propose a sealing device comprising a stopping system opposing any

30 untimely unscrewing under the effect of the vibrations produced particularly
by an aeroplane engine, which is directly incorporated into the sealing device,
completely compact, and does not cause a hindrance or a risk to opening and

closing operations, even in the event of poor accessibility.



20 conpression spring urging the ring incorporated into the plug
towards the ring in the case, asymetrical profiles of the teeth
configured on the rings, etc.), which although providing a response

to the problemof untinely unscrewing, can still be optimzed with
respect to their formand function. 25The3 purpose of the present
invention is to propose an optim zed variant of the plug as descri bed
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conmponent ?‘Jrl?gﬁéha tﬁgmgiia%% al ong the | ongitudinal axis. 20The
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t hat does not re any specifjc mac mn for driving_the firs
Componant. | 9PS%0AE IBHURRL AT FPBiTigMACH T RG TohvaINGrEne Riest, Gempphent in

drive (or Cr@ﬁ@ﬂumwtmﬂa@%l@g exri a@trwénla@hws@ rbfeyf drfivd (@.oawﬂmﬁ) Redns
the skirt, whichis itself Tig g/ ixed to the central
£8
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el BiEREris, bR Ene] el “Bodi sl bR aPhisRoen rarte ey il 'dameter,

section. 30while retaining an identical exterior space requirement of the plug. Moreover,
the ring coupled in rotation with the plug is extremely compact, since it has
no longitudinal pin or internal flat section.
30
According to further advantageous features of the invention, the guide
means are constituted by at least two protrusions angularly distributed on the
periphery of the second component, in particular in a diametrically opposed

manner, each protrusion being delimited, on the one hand radially by a



According to further advantageous features of the invention, the

gui de neans are constituted by at |east two protrusions angularly
distributed on the periphery of the second conponent, in particular

in a dianmetrically opposed nanner, each protrusion being delimted,

on the one hand radially by a 4 cylindrichl outer profile having a

di aneter greater than the outer cylindrical surface of the first
conponent, aylthdrital laitet Ipeofilkamalviag guldi@amptdrygteatgr tham rthk @dgesylindrical
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1 mm, and is in particular comprised between 1 and 5 mm.
According to further advantageous features of the invention, the first
component is movable with respect to the central body along the longitudinal
25 axis, between the second component and an inner base of the skirt, the first
component being urged towards the second component by resilient return
means housed in the skirt.
According to further advantageous features of the invention, the central
body comprises an axial stop against which the second component abuts
30 under the force of the first component urged by the resilient return means.
According to further advantageous features of the invention, the axial
stop is constituted by a collar machined on the central body.
According to further advantageous features of the invention, the

resilient return means are constituted by a flat wire wave compression spring.



According to further advantageous features of the invention, the
resilient return neans are constituted by a flat wire wave

conpression spring. 5 According to further advantageous

features of the invention, the first conponent and the second

conponent have general ly annul ar shapes, % he second conponent al so
conprising a projection extending radially with respect to the
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further advanta etﬁ s fe ture% of .the inventizn, in a first enbodi nent
the cent ral MBUREG ERBISDe@IEtPEt durian SErTWBICUNSBUR L on for driving
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still furthé@ethdiaug ﬁ@@@uyi%m sregetricaherefioe fibe daterehéacas pf which are
conpri ses ail"Eﬁ'r&?& E’%méﬂf" a@(yyol/ggs_atl on for driving in rotation

using a too crew ng/unscrew ng. This solution has the advant age
of allow ng a mwwrdingpac furtieart adgantegeoss feativeepod doe éoveritiorg the sets of

solution also,has the vant age_of al |.ow | ar,ger_,rot.ation drijyve
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rotation drive confi%ur ation, According to fur%her features of
the invention, AFRINES ERrtheE Adyantageos thaturemobthgdnvention, in a first

confi gurati pbolftfeskithé dehtPal BHGE LREYIHE GNEoteeBhr ativBothRIrklgn for
side remote fromthe screw thread and defines the drive configduration
driving in rotation using a tool for screwing/unscrewing. This solution has the
advantage of easy, cost-effective implementation.
20 According to still further advantageous features of the invention, the
skirt comprises a rotation drive configuration for driving in rotation using a
tool for screwing/unscrewing. This solution has the advantage of allowing a
more compact sealing device to be produced. This solution also has the
advantage of allowing a larger rotation drive configuration for the same space
25 requirement of the plug, and therefore also of allowing smaller plugs to be
produced with the same rotation drive configuration.
According to further features of the invention, when the skirt comprises
a rotation drive configuration, the skirt is extended beyond the central body
on the side remote from the screw thread and defines the drive configuration

30 inside the skirt beyond the central body.

Other features and advantages of the invention will become apparent
from the following description of embodiments of the invention which are in

no way limitative, and the attached drawings, in which:



30i nside the skirt beyond the central body. O her features and
advant ages of the invention will beconme apparent fromthe foll ow ng
description of enbodi nents of the invention which are in no way

limtative, and the attached draw ngs, in.which: 6 Figure 1 is
a cross-sectional view of a first errbodi nt of a sealing device
according to the invention; gure 2 is a cross-sectional_ view

of the device i nFIYErE 9 SRS W‘ﬁ@r@l miew_of g firsk embadigiendnpfapgerpling
view of a pHQﬁHE%cQBrcﬁé%'thglﬁveﬁt% .seal i ng device according to the

i nvention as shown I n ; Figure 4 is an external view of

t he seal i ng devi E@Lmecbnﬁnang“osa seiebonal glem of thasiesticavin iFigwieely fong line
Figure 1; a dD Figure 5 is a cross-sectional view of a

second enbodi ent of a sealing 10device according to the invention.

As these enbodi nEifusead dsian ralavgydl viet af iavproddction pessil IE ef ithe sealing

particular to envis variants of the inpventiaon conprising only a
sel ection o‘FIe‘f‘é‘éta&F‘é‘géje §%Fﬁ%é@"%lws PHOY"EdFaﬁ'QWﬁ romthe other

features describegyréfa 455 adeqt abioBr Qﬁef%I%@eae{/ﬁaesﬂéédrein%nto the
to confer a techni'cal advantage or to differentiaté the invention
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at |east one, pr ?lg ] % I yp (?gé %@&‘cna W ?av‘%(%&(ﬁl : ?oro‘dﬁ‘ﬁgﬁf"l)fta sealing
) PO har

details, or with sone e S ructur al

only isl(lsuftﬂe\acetatcmrminmg)bcbeh1em\tem:tm.cal advantage or to
differentiate the invention with 20respect to the state of the prior
art.

As these embodiments are in no way limitative, it is possible in
particular to envisage variants of the invention comprising only a selection of
features described below, in isolation from the other features described, if

15 said selection of features is sufficient to confer a technical advantage or to
differentiate the invention with respect to the state of the prior art. Said
selection comprises at least one, preferably functional, feature without
structural details, or with only some of the structural details if this part only is
sufficient to confer a technical advantage or to differentiate the invention with

20  respect to the state of the prior art.

Firstly, a first embodiment of the invention will be described with
reference to Figures 1 to 4.

According to the invention, the sealing device comprises a plug 1

25 intended to be placed in a threaded hole 2 of a case 3, or removed

therefrom, respectively by screwing and unscrewing. For example, the

threaded hole 2 is formed in a boss on the case 3 of an engine. The screw

threads are standard and in particular do not comprise any interruption such

as an axial groove or a flat section. The plug 1 comprises a central body 4

30 having the general form of a shaft, provided at one end with a screw thread

5, and at the opposite end with a rotary drive recess or configuration 6 for

driving the central body 4 in rotation using a tool for screwing/unscrewing

(not shown). In the example shown, the rotary drive configuration is a 4-

sided female portion intended to receive a corresponding 4-sided male



Firstly, a First enbodi nent of the invention will be described with
reference to Figures 1 to 4. According to the invention, the sealing
device conprises a plug 1 25 intended to be placed in a threaded
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on the case 3 of an engine. The screw threads are standard and in
particul ar doemdh faoaspievdeg amg Lnserenming.i Atemnativels (aot akdah) gttoovetation

he"gener ai fF mebo0r Rl Fam RO AT iR S B T Al mar B 4T Pe Y esive 2
5, and at tb&errespmwdihg evdle WwheRagordt argndh i @ rsee@simigorand unscrewmg A

configuration 6 for drjvi the central body 4 in rotation using
tool for scPEﬁﬂ%ﬁMH@é’rEQﬁ%@ NG sPratoran . be ﬁnﬁH'éecleJ?é{n%‘?'ﬁg %6%9“% H’ée”Ch

rotary oive, Cepnfalr&wta(doqnshéwﬁ)ﬁpréw%@h fcsﬁab@ Pabki &5 bafde%ﬂqioﬁ Qo be

receive a cor respon Ing 4- wrench for screw ng a
unscrew ng. remlaeadchby |avl@|aye (:waﬂgtsﬁ@wn)on thee ovtaide obbhelcenigal body 1.

confi guration C’ﬁq'etﬁﬁ Qag?rflqu%ﬂlepncs%@al'o%k% Eh8“uﬁ|§%§ﬂge91eta?us.r ﬁﬁg&ésﬁ“g %he

correspondi ng nal'e for screwn NSCT ew
pr edet er m nmbntaghbwungcneumgl@fd:iae pibeeg &nsutledtdmyammmatallymwuee rotation
wr ench. 'n g gt shown) rovi sion can be aid

portion to et rﬁ’ai’l"'"eesfr?Bﬁ‘i‘j BLMRYSRen 1 I’i'ée%'f%ﬁt'c?é‘ 8 serwing

central 1630dé(loﬂag a !onglfrl.h:}i?n@[I &es 1o/ Sﬂu§0'imhh§et$1e| ﬁ’ﬁ)'@'eﬂﬂarﬁt”é* tHy EFU@' f¥and
means opposi ng the spontaneous UAscr ewe}_g lug 1, activateéd

aut ot i cal frgMohe ndosesdt Rasbierof theheppemive é@ﬁﬂ“ﬁg aneb udagkigimeans are

nmovement in, r X

0 - hus, RS ArRarsileRt I ] coMioRitnidiie [EhaMert; Without
posi ti on, tany lr&epe@'ltlombyctbmcweratmr t]'ririeoblckmg Mmmlcmmn@mem’m comprise
progressi v o %ﬁLl an, oncom t ant g Wit 3 t.he m)vemer%t 5 d
any |nterve fe C&%’ DY o FOMPRREPE K iPn d B FOUR BN ng fﬁeaﬁ%'pe in
conpri sig twcmta@dnea,s@blmecpmgl ILngh€ aMeeded Tontdriensts Q@ﬁp@@aﬁtmabmed in
coupled in 15 rotation wth the plug 1 and, a, second conpgnent can

be i mobi | | PEALIOM WHOarESRRG R & pese to c{qféﬁq:a%%e‘g'rtajri’r@ferabivf these

screw ng. Pécﬁ]‘g?h@bh-béan%h&%eo?%@r'e%rérﬁénae?érﬁ el gy ¥ F‘é&ﬁefrébhi %etent" i
detent type reversi ble detent” 1s neant a etent capabl e of

being rel ea@@énby’ﬂ dgieht capale off bejnpfrietdased B epplicatiarher puffigiant forese on
direction qjheﬁgbgmlo %lre%g%ﬁrﬂ&gwﬁgfbh ké_y advant ageousl y,

the |l ocking a |ng are carrre ng and unl ocki ng
means, 2@ore pr eRzirsleubarmdmmagadnhﬂy,cmqoldchg\gcmqbunmﬂwgar@tians'iatgoat by

first t 7 | rotation th the central d of the
e 1 o datRha, At Sioskie Seahan! BE tRIERESh Db Sleterhia coupling

rotation Wédm Ssdreet c@@ﬁhhmg%sw& @um;rwwetnbaeﬁ@dme@gnOFottah@n %th the
central body 4 into the hole 2 in the case 3. These | ocking and

unl ocki ng rieaiEal bedyark ahdbe RiMguhdantha senendicopmpnent 8 capable of being
immobilized in rotation with respect to the case 3 during the screwing of the

25 central body 4 into the hole 2 in the case 3. These locking and unlocking
means are arranged around the central body 4.

The first and second components 7, 8 each comprise a toothed profile
directed towards the opposite component. The teeth are precisely configured
on respective annular faces of the first 7 and second 8 components opposite

30 each other. In order to avoid unintentional loosening by vibration and allow
intentional loosening of the plug by the operator, the toothed profile of the
first component 7 is applied via a spring 9 against the identical toothed
profile of the second component 8. This results in meshing of the teeth, which

opposes the spontaneous rotation of the plug 1.



The first and second conponents 7, 8 each conprise a toothed profile
directed towards the opposite conponent. The teeth are precisely
configured on respective annular faces of the first 7 and second 8
conponent s opposite 30 each other. In or%er to avoi d unintentional

| oosening by vibration and allow intentional |oosening of the plug by
the operator, the toothed profile of the first conponent 7 is applied
via a spring 9 XQaEREr %ﬁwgd@‘%ﬁqre'alw Q"og'tsﬁ%erﬁpb‘frir{ﬁé QrerpiRy igsloHe click-

conmponent 8cncTJ15§efa%H b thd Bl nhOkadh ftﬁeﬁéfsﬁ@be@tgﬁe_emﬂﬁ%etréﬁect

spont aneous rotation of the plug 1. 8 Mor eover , ring asse

or di sassenbpgrationeoioffier leckingtsustemt he click-click operation of the
device. and:cancbher LA e ke rPaLLSY LEdhd LhnkBRotars eet 2Ratatl AP b tne

t he | ocki ng sys rrst secon
conponerd s plugBarad erddidephvabie thatefrédhe 5 plug and are inseparable
t herefrom The plug 1 conprises a cylindrical protective skirt

10 rigidly connected to the central body 4. Said skirt 10 is
typical l'y pressthé tdggl/icebmpritesnd Qyﬁﬁkfﬁ‘i@&?l‘b@éctmédgkiﬂt gm tigRINERBnnected
v, up

conprising the rotary drive confiquration 6, to a 10 poSitioning
and | ocki ngtos Heriicastral bodyrt.i Saideskignl @ ie tyxicalin aregsefittgdéerympedtgigo the

central bod "1 gl . "LS : .

skirt fits %%rﬁ:{ aelgq?é)bgvse‘rﬂt?] heeﬁdcg%'ﬁbglfﬁ%g&,ch%%{ %gﬁltv@gcﬂdﬁl eg?ée'%ﬁg? up to a
freedom@ | npasitianingnanértbddngestiouddert hé confentredron hio¢ estiemns) ,pertphery of
skirt can al,so b | ded ,ontq,the centr. body. . 15The ski onpri,ses
S bonr | ng W Erhd 4 By b Ao dial et R g dnh ot WR 0 s
cor r espondi perfeedy oner zedechiradbotlye vaerrdamo aRERANLF FrecliBih.fin Stvariant
conponent 7 is coupled in rotation with the skirt 10 via guide neans

14, 15 conf®@ P8Rt Pﬁéh%é'?‘i’%é-‘rry('aﬁt sihwi) e eghpereRIsO7be yyglded onto
extend radi @d YerWilhhdfspect to the longitudinal axis X Said guide
nmeans 14, 15 enter 20 dgrooves 16 that have a correspondi ng shape and
are forlfed on tTee skisi denmpirisehea bréaring zoneThd cgpaieay co®pexatingl ditestly in

the | ongi t ugi i || L spl t he firs
component  PAeE iRty 38gRphRetie R sRhEBEOr BRg e lond apmigeEh &
X. ConsequeTité firstt dwmponatt Z dsrpomelet in rbeatair;so.}ithaﬂHC?e&ietziéml' bb&jehmeans
art" or " ahle cup" owing to its degre reedom al ong the
bl s 3 1t T s eareth AR % oeTebRRbrnthe ks ComPURRRL: 21 thahapgend
of a cup, rigdekllyowitha@Bpect to thERNGtLAmATRAMS X1 $aidlguicemeans tia Utsednter
by at | east two protrusions angularly distributed on the periphery of

the firX coHRoYREAO thathavie preorvaspoodingshrpaiendmredermed eméherside of
hand radi al iy %ir@l@yl‘l*h’édpl'n esOY eéxteﬁg QBH@'tlth%emﬁﬁﬁtgjgirf’aldéﬁw §b_as to

greater than t outer cyFindrical surface o conponent™ 7,
and on t he dtdverthhadidplangomient | of, tHey firsngomnponeat 7edgethe immide wédthe skirt,

L P b Y R P R AR e SRR L o

has an angl&lliedt ¥ piraavaiecoamr i sretimbehbreupd cWlblgdf itsOHe 6B dréiom

as Shov,\{% along the axis X. It is noted that the first component 7 has the general shape
of a cup, ring, or hoop.

The guide means 14, 15 are constituted by at least two protrusions
angularly distributed on the periphery of the first component 7, each
protrusion being delimited, on the one hand radially by a cylindrical outer

30  profile having a diameter greater than the outer cylindrical surface of the first
component 7, and on the other hand angularly, by longitudinal edges
inscribed within planes forming an angular sector about the longitudinal axis
X. Said angular sector delimiting the protrusions on the guide means has an

angle a typically comprised between 10 and 45°, for example 30° as shown



9 in Figure 2. The height of said protrusions, considered radially

with respect to the longitudinal axis X, is preferably greater than 1
mm and is for exanple conprised between 1 and 5 mm The forces
transmtted fromthe skirt 10 to said guide nmeans 14, 15 (by acting

on the central axis 4 during screwing or 95 unscrewing) are very

advant ageously directed along tangents to the first conponent 7, so

t hat no r adinaFigcoen2oddvet height o geieldprdrusion s cransi deged madiadiyi wigh rlaapect to

the exanpl e shvvn i n..Fi gur.e tri aII osed |de mean
are or ovt delie TASEHE 6 s A1Rret=T blasiEs haREhaTTy S ciyeaample
bet ween thec@lmlpea@ébmamgﬁwdntmgmmudlhéafore@lg%nswh&bha%omnthwskurt 10 to
screwi ng or on unscrewi ng. In variant enbodi nents of the invention

(not shown) Sigr@iAgiBRRE A 4pel Sl 2CHPI S} ENe KEAtTRNG XUt FA! R RETeWiBg or
exanpl e ¢ hr Gﬁs&%hﬂfg%@@%@r@gHl:l@érl)ﬁég@béélkegﬂhgféda%%ﬁg :tﬁ!ég??trssgo the first

| ongi tudi nal axis cording to t I nvention,
conponent 7cormppoeabl /,i nsor atistat hon wadial retspmnnm(o tise owhtoedl during

body 4 bet o o ent nd an ner hase of.the .
okt 10 1 SR PG EERRRGR TR g Bufdh J20 e 2 i gidmetrically
conponent 8gp ﬁ@w?@ldbhme@ﬁgrar@@r@fndfeﬁeIﬁlthfsl cddb, @V@Mg[@r@nt\}d'@ﬂyngﬁ“‘ is
base, under the influence of a spring 9 situated ‘around the central

body 4. Theokssivedl bebugen Ewnpstiramtly siressed| longifudimelagdonst whetter on
h d h
the sec% b§&tﬁﬁfgﬁfﬁr §na§H§§rerﬂgg 1t \/%r{a?]“cgﬁrg%g n*?&ntf ! 6?%%‘%@?%@6% (not

ur ged pring SE'd axia
is consti tusfmiNltny pa“omsllcbmcarrd:[ehm&etde fom mbee plean pverguidé rhbeng,efior reedample

body 4, agai inst which an inner_sho r.o he cond.c nent ., 8
oouts 1 noatriEe e Prhs e IV SR OB LS abde BE RRGLSATRIERE 101 1 ar
to be replaced hycordiRsitoi @Re Tvegtiohhetisechnd eemponeAt 8 [Pt@oSble in
freely wth respect to the central body 25 4. However, it can be

i mobi | i zedtPRSIAEPRWISH rasRertiteshectentt! thadyc4 hetwegn tha Fesend sopgponent
The secgnd §0£ﬁﬂ)rb‘?'ﬂtmr$erh%% g@@ﬁ‘éaé i eamthafr%%aﬁ@mfabhe&prﬁpweﬁﬁ {ged

protrusion 19 extending Fad ly with respect to t ongi t udi na
axis X. Sailpwrrdsrtbsisnrond asmp@em 8 ntmindsztie opening aftthei skidt 8@, away

B Cor  esporP i O, PrREap ke ot 118 fedetlof G bBuhg 1S BRESRL gFEH the
Duri ng scr esdrngpldiodyhe. Tept cenltrd) dsbdyd4idinoptides bhraaslestopol® a@alrtsh@vhich

second corrp nent 8 at first follows the rota noveprent of the
T Then. t neRec e, CorRoRntc RS cintes; eataleg of (e st copthaserhilsaed

cont actzoM thy tRe sphiflg 9. In the example shown, said axial stop 18 is constituted by a
collar machined on the periphery of the central body 4, against which an
inner shoulder of the second component 8 abuts. In a variant (not shown),
provision can be made for the collar to be replaced by a resilient ring.

The second component 8 rotates freely with respect to the central body

25 4. However, it can be immobilized in rotation with respect to the case 3
during screwing. The second component 8 has a generally annular shape. It
comprises a protrusion 19 extending radially with respect to the longitudinal

axis X. Said protrusion 19 bears an immobilization lug 20 directed parallel to

the longitudinal axis X. The lug 20 is intended to enter a corresponding

30 immobilization hole 21 configured in the case 3.

During screwing of the central body 4 into the threaded hole 2, the
second component 8 at first follows the rotary movement of the plug 1. When

the screwing has reached a certain stage, the lug comes into contact with the



external surface of the case 3, while still turning, until it reaches
a position facing the inmmobilization hole 21. Any additional novenent
of the plug along the longitudinal axis X during screwi ng causes a
correspondi ng forward novenent of the Iua into the | ocking hole,

until the second conponent 8 5 matches t 8 external surface of the

case 3. An additional novenent of the central body 4 towards the case
al ong the | BXHrPabsHdRCeEM <R €RRS Ag v@*elﬁeswlh@uw@gegntlhg reachestq pesition
sets of tee n
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h . bod
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protective skirt 10 is then press-fitted or crinped 10 around t

cent r al25hod$0HRA° sen cidwipsidenot e@chﬂoogh Th@sgkarrgles_(}' pre)\noaéslered with

bl g, - and 1RePPe 17 st ey B RO b8 B b Bl S X il 45 10
and the firstothenpanestinient t(nios ﬂﬂiveld) t bied teleh f ¢drsthdamon ety nahdtrical

t he second conponent  have very conpact_external shape particul arly
in the di re%rpﬂ)ﬁa B?"tt%iari% toRbiG ddicAgificignts o frigHen rthak sk Aerater ri” one

this directdipdbtodn thsh |igSehd "tf%ﬁellonl§uﬁ5‘ﬂ)!e':9§yrﬁﬁ?éfpilc§| té%ﬁ&réﬁl@ has for

conponent can have a thickness conprised between 5 and
exanpl 89 arexamplednglinatians eB30/e0° Treeithpesioe @rﬁadigfot@ﬁ@-d t he
conpactness of the first and second conponents as well as the rotary
drive neans used between the first conponent and the skirt give

The spring 9 is preferably a flat wire wave compression spring. Such a

spring has a very small space requirement and allows the plug to be made



20 the plug a particularly reduced wei ght and space requirenent that
are able to satisfy very exacting demands. Wth reference to
Figure 5, a second enbodi nent of the invention will now be descri bed,
but only to the extent that it differs fagmthe first 25 enbodi nent
previ ously descri bed. The skirt 10 nprises a rot ary drive
configuration 6 for driving. in rotation using a tool for

screw ng/ unS¥PLIRRE!Y raatec’om CgUPRrisen Witha FimiAIPIRg RINIdeschyith ahelical
the skirt 190rﬁbpég[5m§ teggi tudinal axis (X) of the skirt. In the
exanpl e shown, the rotary drive configuration is a 4-sided fenale

part 30 i nt endethe eludiscassembledrascioiowst hige #lehdets awd plasedwohtheosentral
screw ng an NSGL € apm

renote fro g?(#rg’es\}s}%:r'\géwq%ﬁ%%nod % 'rerl#eé%cgﬁtr 4%5%%%\%:}1 %&%% dr%gary drive
ext ended beyanfijurbtiorrd THe Eéeorcdandmwlonbndﬁ i4. mél'ﬁaaﬁeﬁa‘rrt;t Oérosrhdrﬂhlet deitral
t hus ext ends e, central dy 4 caonpris 2.non crr ar

ot at Ty nbatndy Hiel 1k RS AdenEdo b Hen BRGIE e HNJ dhe G B ghand

6. Advant agg@eréd ort H@e @éﬁ@n@fcohﬂﬁ)r{éﬁta{ﬁ' Qr&hdﬁét\éeofcgéﬁth%ﬁé}ﬁép@atl$ other
hermetically seal ed the end of the central body 4. The skirt

typically |@%§Pf‘ﬂ9t%d§/ themipstrltast araund hentandiraldaly and@applied ra@amst the
| ongi tudi naﬁrs@”&rﬂ{)oﬁm ka"fﬁeGJonfé?:”c{vgsmﬁd'lﬁglst %é#}%@?%ﬁéd R€erimped

rotation drive confrguration a positionin

shoul del0 1 laroomidi tjweehtmal bbdy canidesarrjerrarprhm%tefS tﬂ,ché‘rmersaltrrth@I)prévrdes
Typically the Siti and | oc ul.der as a rical
shpe. par toupanr, L BRERatY s Sttt i T R e e, and

Figure 5, vﬂmecraorfaryswu;ghrd XoﬁV@ro@ cb@rcweéﬁomtl rent@l Hsaf i4 earm‘ thBEfirst
central body 4. By the term"™ Iégl dI% connected"” is meant that the
\3

skirt fi ts %W%%ntﬂo%lﬁ Reddbat £a¢ fisgfagompppeptandthe fegead component
freedom d f n h
al so be vvel ded g\;r?t?o Fﬁ@%&ﬁt?&?%ﬂdgﬁ%é pé@ﬁus@ﬁ?% tr%vgﬁgﬁéﬁﬁlgﬁ%e

not | i nidt edongitudienaé mxisl Maekttedr rbhr@knessiry thissdiredtinh aad b@r‘@ﬁﬂ e dl0-15
e ot Sl e VBLELR, olnd ML Ao aRe P Shaee g WHORERH, SoBlec
devi ce conpréteicen B anadr €3 cope THase, exsanpledareda feivay limitatidedThe type of
spring used, the compactness of the first and second components as well as

the rotary drive means used between the first component and the skirt give

20  the plug a particularly reduced weight and space requirement that are able to

satisfy very exacting demands.

With reference to Figure 5, a second embodiment of the invention will

now be described, but only to the extent that it differs from the first
25  embodiment previously described.

The skirt 10 comprises a rotary drive configuration 6 for driving in
rotation using a tool for screwing/unscrewing. The configuration 6 is formed
at the centre of the skirt 10 along the longitudinal axis (X) of the skirt. In the
example shown, the rotary drive configuration is a 4-sided female part

30 intended to receive a corresponding 4-sided male wrench for screwing and
unscrewing.

In the example shown, on the side remote from the screw thread of the
central body 4, the skirt is extended beyond the end of the central body 4.
The part of skirt that thus extends beyond the central body 4 comprises a



20 close an appropriate hole through which access can be gained to

the inside of the case. The device of the invention relates nore
generally to any sealing device conprising a plug such as descri bed
previ ously, whether or not said plug has gther features or
functionalities. For exanple such a seallﬁg devi ce according to the

I nvention can of itself constitute a thermal sensor, a 25vibration
sensor, a paemnidicelatetasdéalyr interia) wialt Sratodgfinas d‘rwratatien dj’éateacomiﬁguration

RN O BB bEGRALNL A8 13 3 BT B LR R R

axi s of scresdleg bydheldred of ohel cektrat bbedy @5 a brace supported on t he

beari ng zone 13 _of the second c onent 8. | n another epbodi ne of
the invention, [MeS %Iﬂ: 0 LsaWpéQﬁ(;'pP'éeeqlsyFtE% e peepto ithe, anttrs’-" bOdY 4 at
structurge Cﬂfg l&m@"t@@hﬁé) R Sﬁﬂ%’lsﬁlrﬁ)flod@él?é%rio@ﬁ'g &b th@ar?ése' 8F the rotation

conpression along the |ongitudinal axis of screwng his end, 1t
can conpri seriye eppdguratian bedipoko admcwetcuorzlogeemchlqcmgnghwldeo Heconfigured

defornmed an t r r a t
def o 180, & e S e B 1AL DBk S L S5kl HECRSE Bhir Bnc
safety of tlbekmgssl'mnldtgr L hdrasas igegnietecaleshdpeg martieslerly esubistantinlly square

tighteni | t t bl e t duce the ph f
el zi ng of ThENCURCR Tk XM B I Prgy Ao fin NRBEY Vet 1 ApBRePENIng

force tim a progitietoerthieneshtyall bdy 4. By the term “rigidly connected” is meant that
the skirt fits perfectly over the central body, without any degree of freedom.
In an embodiment of the invention (not shown), the skirt can also be welded

onto the central body.

15 Of course, the invention is not limited to the embodiments previously
described and comprises all the technical equivalents of the means
presented.

In particular, it was stated previously that the invention relates to a
sealing device comprising a borescope plug, said device being intended to

20 close an appropriate hole through which access can be gained to the inside of
the case. The device of the invention relates more generally to any sealing
device comprising a plug such as described previously, whether or not said
plug has other features or functionalities. For example such a sealing device
according to the invention can of itself constitute a thermal sensor, a

25 vibration sensor, a particle detector (chip detector) or any other detection

means.

Moreover, the skirt 10 as described previously is for example rigid, i.e.

cannot be deformed in compression along the longitudinal axis of screwing.

30 The rigid skirt forms a brace supported on the bearing zone 13 of the second
component 8. In another embodiment of the invention, the skirt can
conversely be resilient, i.e. its structure configured to be capable of
deformation at least in compression along the longitudinal axis of screwing.

To this end, it can comprise pierced, slotted or folded zones allowing it to be



Mor eover, the stroke of the first conponent 7 inside the skirt 10 can
be adapted according to need. 14 CLAIMS 1. Sealing device conprising
a plug (1) intended to be placed in a 5 threaded hole (2) in a case
(3), or renoved therefrom respectively Qé screw ng and unscrew ng,
the plug conprising a central body (4) provided with a screw thread

5 d | ogkj | ocki th t

nber oni ng SRSt iast] ot FUTedo alteoRBOMALL PJaRs HkE' Deateisass of the
the plug (%mpelegéaén ¢@fc@§sg@eﬁlmemé@ﬂ*§m& Fdltlﬁé}eoehfrﬁféd &% Qhfety of the
screwing 10 alon ongi tudi nal axis (X) unl ocxl
means conpr P¥StAR gmnﬁr@aémm%mm@m F@secfbwblrﬁmﬁgr(memr&g ItaalsOrrBakes it
conponent (é?msffl‘:‘ale"“ibcpea&eocg)%' g;ﬁinev\;g} aatéfo'%e\%%{gf‘%‘ée Fe% PAMA by

(4) and a second conponen can be i |I|ze

rotatiorb wi hﬂmMm;/mebbratmgm dalsien(iy] faheeitog po&cmteng;ne:hwlaet eri zed
in that the plu ri a ri onn c

the central bod %‘?f% %égmii‘& %P%l’-?‘a{] Ssi %’6‘?}‘@%("%273/' gfrtt %0 & ve
cooperati ngaglaljt@gtédcomm td We&dd.espondi ng bearing zone (13) of the
second conponent (8), and in that the first conponent (7) is coupled
inrotation with the skirt (10) via guide neans (14, 15) configured
on the periphery of the first conponent (7) and extending radially
with respect to the longitudinal 20 axis (X), said guide neans (14,
15) entering nutually correspondi ng grooves (16) configured inside
the skirt (10), which extend along the |longitudinal axis (X) so as to
all ow the di splacenent of the first conponent (7) inside the skirt
(10), along the longitudinal axis (X). 252. Sealing device according
to claim1, characterized in that the guide neans (14, 15) are
constituted by at least two protrusions angularly distributed on the
peri phery of the first conponent, about the longitudinal axis (X), in
particular in a dianmetrically opposed nanner, each protrusion being
delimted, on the one hand radially by a cylindrical outer profile
having 30 a dianeter greater than the outer cylindrical surface of
the first conponent (7), and on the other hand angularly by

| ongi tudi nal edges inscribed within planes form ng an angul ar sector
about the longitudinal axis (X). 15



3. Sealing device according to claim2, characterized in that the
angul ar sector has an angle conprised between 10 and 45, particularly
30. 4. Sealing device according to claim2 or 3,
characterized in that the 5Sradial height of the protrusions with
respect to the longitudinal axis (X) is éﬂeater than 1 mm and is in
particul ar conprised between 1 and 5 mMm 5. Seal ing device
according to any one of clains 2 to 4, characterized in that the
first conponent (7) is novable with reﬁgggﬂgio the central body (4)
10 along the longitudinal axis (X), be he second conponent (8)
and an i nner base of the skirt (10), the first conponent (7) being

urged towards t onent resiljent return ans
housed in the s 1r e@ gevnpe Cé’m@é%&‘gné RIEGi bea 55 iaééijn In a

5, charart egiregded nh6|aat2%hﬁ §epddeal(3) 1orbpvoléd Wrbﬁﬁsr@ébe%ﬁ\/@iy by
stop (18) against which e second corrponent (8) abuts under

force of th@rﬁer@g afshpbAeiewing,) the qudg sproprsingss | qeairtal raady lﬁ‘ﬂTwnslded
9 I C C I

' that the" i 31 95 chEEES) < Sl RN B IS HAE MBI, the
the central sﬂmdgan(edl)ls unscreW|Bg Setdle ptyg;ieautweta:t(aut@lmagca]d)y alyytl'meotatlon
cIa|m35to§7 ra ié\e;flnthat he resilient tElturn f(sg

are constitoh &F ﬁ" IF$ SOUERORYRE DOYEBIENE Jpithg. disec fon 6 grewing
Seal | nglcdevalcaﬂgaa:wafgwhu@igwéicaxagﬂm(prtﬁeqbcmhglanﬁ dnloekitg I%Eahé%bﬁﬂjriﬁrﬁig two
in that the first conponent (7) and the second conponent g8 have

general | y afffeA%ADIS HgyOLNgt HeMBERERTS é?)nﬁane’htﬁ%‘BFOa]%e@ i of ryghigh is
proj ection &&.ﬁ)le@%ﬁ ¢BEHth U\@tg\ #Hd YeMirhhnb mtgnﬁoa ts'%@orh@%lﬁ 2l(8) of

axis (X), proj ection carrying an I"i zatTon |ug
di rect ed pawhidhecamncbe Henrhobitizedidi nedtatinh switk) redpeceridethe ataeet(ea) during

correspondié}:ge%mgabbl‘é'r%%{ér%dhm %h&?%?]ecﬁ%i i‘)r%gm'pnrtstegea ‘&% EPB) rigidly
15 connected to the central body (4) and having a bearing zone (12) capable of
cooperating directly with a corresponding bearing zone (13) of the second
component (8), and in that the first component (7) is coupled in rotation with
the skirt (10) via guide means (14, 15) configured on the periphery of the
first component (7) and extending radially with respect to the longitudinal
20 axis (X), said guide means (14, 15) entering mutually corresponding grooves
(16) configured inside the skirt (10), which extend along the longitudinal axis
(X) so as to allow the displacement of the first component {(7) inside the skirt
(10}, along the longitudinal axis (X).

25 2. Sealing device according to claim 1, characterized in that the guide
means (14, 15) are constituted by at least two protrusions angularly
distributed on the periphery of the first component, about the longitudinal
axis (X), in particular in a diametrically opposed manner, each protrusion
being delimited, on the one hand radially by a cylindrical outer profile having

30 a diameter greater than the outer cylindrical surface of the first component
(7), and on the other hand angularly by longitudinal edges inscribed within

planes forming an angular sector about the longitudinal axis (X).



16 10. Seal ing device according to any one of clainms 1 to 9,
characterized in that the first conponent (7) and the second

conponent (8) conprise respective sets of teethintended tonesh

t oget her during screw ng/unscrewi ng. 5 11. Seal i ng device
according to claim10, characterized in flRat the sets of teeth have
teeth with a symmetrical profile, the lateral faces of which are

i nclined partic8l f¢alingt dS00¢ 300ortdito Sk Agchiweictsrizaddorttiah ghe @ngular

claim10, c ized in t -the sets of .teeth_have. teet 14 h an
asynmet r i Ca?%?gﬁ"?‘%é’?’ gm@elcé’?@ré%ecfaé%e% W‘ﬁn«%}? r’qurﬁ'EPFaﬁ&d% '
particularly at 30/60. 13. Seal i ng device according to any
one of clains 1 to_12, characterized 15in that the central bod

. body (4)
conprises a rotéryS8RiRG deyie BErAUEINEht §)aifbe ar iSvighgrasierigeaiindiiat the

using a 4 0Okadifl hERJHEVBEH LI DPEHBYIORE: with respect Jfé:thgeﬁinh;ﬁgjd?*?éf'%s (X) is
according to any one of clains 1 to 12, characterized in that the

skirt (10) eranyer Swn & morand grinveardicufergomprissd pewedasy 1 dnidvd mymi. n
20rotation using a tool for screw ng/unscrew ng. 15. Seal i ng
device according to claim 14, characterized in that the skirt is

ext ended beyondst ISeatiegtdedicdadyording treany deer efaibiend Ra 4 hehaatnzed in
Eﬂéeggn?pgl &%b@%ﬁ,ﬁ}s %oﬁﬂgneen%og)ligur%gbéglg \Izvﬂ:ﬁll%%pégtetosﬁé tceiq‘?r)é?%%dy (4)
10  along the longitudinal axis (X), between the second component (8) and an

inner base of the skirt (10), the first component (7) being urged towards the

second component (8) by resilient return means (9) housed in the skirt (10).

6. Sealing device according to claim 5, characterized in that the central
15 body (4) comprises an axial stop (18) against which the second component
(8) abuts under the force of the first component {7) urged by the resilient

return means (9).

7. Sealing device according to claim 6, characterized in that the axial
20  stop (18) is constituted by a collar machined on the central body (4).

8. Sealing device according to any one of claims 5 to 7, characterized in
that the resilient return means (9) are constituted by a flat wire wave
compression spring.

25

9. Sealing device according to any one of claims 1 to 8, characterized in
that the first component (7) and the second component (8) have generally
annular shapes, the second component (8) also comprising a projection (19)
extending radially with respect to the longitudinal axis (X), said projection

30 carrying an immobilization lug (20) directed parallel to the longitudinal axis
(X), intended to enter a corresponding immobilization hole (21) configured in
the case (3).
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10. Sealing device according to any one of claims 1 to 9, characterized
in that the first component (7) and the second component (8) comprise
respective sets of teeth intended to mesh together during

screwing/unscrewing.

11. Sealing device according to claim 10, characterized in that the sets
of teeth have teeth with a symmetrical profile, the lateral faces of which are
inclined particularly at 30°/30°.

12. Sealing device according to claim 10, characterized in that the sets
of teeth have teeth with an asymmetrical profile, the lateral faces of which

are inclined particularly at 30°/60°.

13. Sealing device according to any one of claims 1 to 12, characterized
in that the central body (4) comprises a rotary drive configuration (6) for

driving in rotation using a tool for screwing/unscrewing.

14. Sealing device according to any one of claims 1 to 12, characterized
in that the skirt (10) comprises a rotary drive configuration (6) for driving in

rotation using a tool for screwing/unscrewing.

15. Sealing device according to claim 14, characterized in that the skirt
is extended beyond the central body on the side remote from the screw
thread and defines the drive configuration inside the skirt beyond the central
body.



