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cording to the present Invention essentially comprises a seal sleeve
element of plastic with an annular seal- BACKGROUND OF THE INVENTION
ing lip at both ends, an anti-extrusion ring surround- ing the seal sleeve
intermediate its sealing lips, one This invention relates to annular bore
seals for   5   or more annular sleeve-like finger springs surround- piping
devices, and more particularly to such seals  ed by the seal sleeve, and in
some circumstances a constructed of plastic or other non-metallic composi-
wear sleeve within the bore of the seal sleeve andfin- tions that are
resistant to elevated temperatures and  ger spring or springs, the
foregoing elements fitting high pressures.
together In a secure manner to constitute an assern- As indicated by the
abundant prior art, annular  10  bly for Installation as a unit into the
seal chamber or seals of many designs and compositions have been   pocket
of a pipe connector, swivel joint or other piping proposed for use in
sealing the bores of various piping  device. The seal sleeve has a
centrally located exter- devices such as pipe connectors, pipe swivel
joints,  nal groove shaped to the configuration of the anti- valves and
other oil well drilling and completion equip-  extrusion ring for retaining
said ring In proper positon ment, and the results achieved therewith
likewise  16  on the sleeve, and when combined with a single fin- have been
varied. Many seals currently used in such  ger-spring a radially-inward
extending flange at both devices are made from elastomers which have inher-
ends to retain the finger spring against axial disloca- ent limitations
with respect to extrusion, fluid incom-  tion from its proper position
within the sleeve. The patibility, temperature range, creep, and explosive
wearsleeve has an axial length commensurate with decompression, ie. seal
rupture resulting from the   20  that of the seal sleeve, and a central
outwardly ex- escape of gas that has permeated the elastomer at   tending
annular rib that supports the finger spring or high pressure and
temperature, when the pressure on  springs in tight-fitting position
against the seal sleeve theseal Is quickly released. Ametal seal Is used
when  bore. dealing with broad temperature ranges, extreme         The seal
sleeve can be constructed from various pressures and highly adverse fluid
environments, but  25  plastic materials as the circumstances of intended
such seals are limited to static or substantially static  use dictate, such
as for instance glass/moly filled applications. Furthermore, metal seals
will function  PTFE (polytetrafluoroethylene) or PEEK (polyether-
satisfactorily only with very smooth seal bore surfac-  etherketone). The
anti-extrusion ring can be of rec- es and will leak Ifthe surface is even
lightiyscratched.  tangular cross-sectional configuration with dimen- Yet
another disadvantage with metal bore seals is  30  sions depending upon the
size and shape of the seal that the drag between the seal and the bore
surface  chamber or pocket In the pipe connector, swivel joint is much
higher than that of elastomericor plastic bore  orother piping device and
the location of the interface seals, sometimes requiring asseal pullerto
removethe  between the opposed piping elements where extru- metal seal from
its chamber or pocket. Very careful  sion of the seal sleeve is to be
prevented. One em- handling of metal seals is required, such as during   35
bodiment of finger spring has an annular continuous packaging and
installation, therebyfurther Increasing  central section and a plurality of
seal sleeve support the difficulty and cost In providing a satisfactory
prod-  fingers extending axially in opposite directions from uct of this
type.                                  circumferentially spaced locations
on the central sec- Accordingly, one object of the present invention  tion
to retain the annular sealing lips of the seal Is to provide a plastic bore
seal that will function sat-  40  sleeve In proper functional position
against the op- isfactorily at high pressures and temperatures in eith-
posed bore surfaces of the pipe connector or swivel er a static or dynamic
mode in a wide variety of piping  joint elements. The central rib of the
wear sleeve, devices Including, for example, conventional pipe  which
sleeve Is not essential to the satisfactory funo- connectors and swivel
joints. Another object of the  tioning of the seal assembly of this
Invention but is present invention is to provide a plastic bore seal that
45  preferably included where erosion of the fingerspring can be used as an
alternative to a metal seal coun-  and seal sleeve by fluid flow through
the connector terpart without having to redesign the piping device  or
swivel joint is a problem, Is sized and located to pocket or chamber in
which the seal resides.       bear tightly against the central section of
the finger spring and hold the complete seal assembly together, SUMMARY OF
THE INVENTION                      50  while the lesser outside diameter of
the wear sleeve opposite ends provide room for the spring fingers to The
present invention comprises a plastic bore  flex radially inwardly as the
seal assembly is installed seal assembly that can be utilized in either a
static  in tight-fitting position in Its chamber or pocket in the mode,
such as in non-rotatable pipe connectors, or a  connector, swivel joint or
other piping device, dynamic mode, such as in pipe swivel joints, to pro-
55 vide a low cost, bubbletight, damage resistant seal  BRIEF DESCRIPTION
OF THE DRAWINGS that overcomes the above described disadvantages of
elastomeric and metal seals. A seal assembly ac-    Figure 1, comprising
Figures IA and 1B, Is an ex- 2 



3                   EP 0 392 470 B1                 4 ploded isometric view
of a plastic bore seal assembly  radially inwardly from the spring fingers
36. As seen according to the present invention, showing the    best in the
right half of Figure 3, the annular space be- cross-sectional configuration
of the seal sleeve, the  tween the wear sleeve end portions 42 and
thespring finger spring and the wear sleeve.                 fingers 36
enable the fingers to flex radially inwardly Figure 2 is a longitudinal
section view, on a re-   5   during installation of the seal assembly Into
its cham- duced scale, of a pipe connector with the seal assem-  ber or
pocket in the pipe connector 27. bly of Figure 1 installed therein.
The seal sleeve lips 20,22 preferably have radi- Figure 3 is an enlarged
longitudinal section view  used surfaces 44,46 that press tightly against
the ad- of the assembled seal assembly of Figure 1, the left  jacent bore
surfaces 38 of the pipe connector ends half of the view showing the
assembly prior to instal-  10  24, 26. This provides a relatively large lip
sealing area lation in its chamber, and the right half of the view  that
produces a reliable yet forgiving pressure-tight showing the assembly
installed in the chamber.     interface between the seal and the connector
bore, Figures 4 and 5 are fragmentary longitudinal sec-  and also a minimum
of only one potential leak path tion views of the seal assembly of Figures
1-3 instal-  past each lip. led in pipe swivel joints fitted with
anti-galling/anti-  15  In Figures 4 and 5 the seal assembly 8 is shown
extrusion rings.                                   In functional position
In a pipe swivel joint 50 having Figure 6 Is a fragmentary longitudinal
section  relatively rotatable elements 52, 54 connected by a view of
another embodiment of a plastic bore seal as-  plurality of bearing balls
56 (only one shown) in the sembly In accordance with the present invention.
usual manner. In order to reduce or eliminate galling Figure 7 is a view
like Figure 3 but illustrating yet  20  and provide additional
anti-extrusion properties, the another embodiment of a seal assembly
according to  swivel joint 50 includes an anti-extrusion ring 58 the
present Invention.                             against which the seal
assembly anti-extrusion ring 12 resides. The anti-extrusion ring 58 can be
one sol- DESCRIPTION OF THE PREFERRED                       id element as
shown in Figure 4, or as seen in Figure EMBODIMENT
25   5 It can comprise two elements, each of triangular cross-section, that
will diverge axially when pressure The plastic bore seal assembly 8
illustrated in Fig-  is applied from the seal assembly 8 to eliminate any
ures 1-5 comprises a sleeve-like plastic seal element  radial extrusion gap
between the joint elements 52, 10, an anti-extrusion ring 12 a sleeve-like
finger  54. spring 14, and a wear sleeve 16, these elements  30    Figure 6
illustrates a modified version 60 of the shown properly assembled together
in Figures 2-5.  seal assembly 8 installed in functional position in the
The seal element 10 comprises a central portion  swivel joint 50. The
plastic seal sleeve 62 of the seal 17 with an outer annular groove 18
within which re-  assembly 60 has a central rib 64 extending radially sides
(Figures 2-5) the anti-extrusion ring 12. two  outwardly into the space
otherwise occupied by the sealing lips 20, 22 each extending axially from
the   35  anti-extrusion ring 58 of the embodiments shown in central
portion 17 for establishing a fluid-tight seal  Figures 4 and 5, and a
square or rectangular cross- with opposed ends 24,26 of a pipe connector 27
such  section anti-extrusion ring 66 bridging the gap be- as shown in
Figure 2, and an Inwardly-extending ra-  tween the joint elements 52, 54.
The anti-extrusion dial flange 28 at each end for retaining the finger
rings can be constructed of plastic or a metallic ma- spring 14 In proper
position in the seal element bore  40  terial  to provide protection under
high pressure should 30. The anti-extrusion ring 12 is of rectangular
cross-  the primary plastic seal sleeve 10 be damaged by section and is
located to bridge the gap between the  high temperature. opposed pipe
connector ends 24  26, thereby pro-       Figure 7 illustrates yet another
embodiment 70 of venting extrusion of the plastic seal element 10 into
plastic bore seal assembly according to the present that gap in response to
high pressure in connector  45  Invention. The seal assembly 70 includes a
plastic bore 32.                                           seal sleeve 72
that closely resembles its counterpart The finger spring 14 has a central
annular contin-  1 0 of Figures 1-5, butwhich has a radially Inwardlyori-
uous portion 34, and a plurality of circumferentially  ented central
annular rib 74 and does not have In- spaced spring fingers 36 extending
axially in opposite  wardly-extending radial flanges at its ends as does
directions from the central portion 34. The spring fin-  50  sleeve 10 at
28; otherwise the sleeves 72 and 10 are gers 36 support the seal sleeve
lips 20 22 in fluid-  essentially identical in configuration. The seal
assem- tight contactwlth the adjacent bore surfaces 38 of the  bly 70
further includes two identical sleeve-like finger connector elements 24, 26
and serve to provide the  springs 76, as contrasted with the single finger
spring seal sleeve with a memory property that is not affect-  14 of seal
assembly 8, each finger spring 76 having ed by high pressure and
temperature cycling.  55   an annular continuous portion 78 and a
pluralkyof cir- The wear sleeve 16 has a central portion 40 that
cumferentially spaced spring fingers 80 extending ax- 



fits against the finger spring central portion 34, and  lally from one end
of the portion 78. The finger springs end portions 42 of lesseroutside
diameter that reside  76 are positioned against opposite ends of the seal 3
5                   EP 0 392 470 B1                 6 sleeve's central
inner rib 74 as seen in Figure 7, and  central portion. the spring fingers
80 underlie and support the sealing lips 82 of the seal sleeve 72 like the
fingers 36 under-  6. A seal assembly according to claim 1 wherein the lie
and support the lips 20, 22 of the sleeve 10. In this  seal sleeve central
portion extends radially out- Figure 7 embodiments wear sleeve 84, with an
axially   5  ward to an outside diameter that is substantially elongated
central portion 86 around which reside the   greater than the outside
diameter of the sleeve's continuous portions 78 of the springs 76, and
reduced  annular sealing lips. outside diameter end portions 88 over which
the spring fingers 80 extend, provides protection against  7. A seal
assembly according to claim 1 wherein the erosion as does its counterpart
16 of the assembly 8.  10  spring fingers are circumferentially spaced
about As shown in Figure 7, the seal assembly 70 also In-   the finger
spring's central portion. cludes an anti-extrusion ring 90 of the same
config- uration and providing the same function as its coun-  8. A seal
assembly according to claim 7 wherein the terpart 12 of the assembly 8.
spring fingers are separated from each other by 15      narrow axial slots
in the finger spring. Claims                                             9.
A seal assembly according to claim 1 further comprising a wear sleeve
within the bore of the 1. A plastic bore seal assembly for use as a sta-
finger spring to prevent erosion of said spring by tic/dynamic seal in pipe
connectors, pipe swivel  20  material flowing through said bore. Joints and
other piping devices, said assembly comprising;
10. A seal assembly according to claim 9 wherein the (a) a plastic seal
sleeve having a bore, a cen-  wear sleeve has a central outwardly extending
tral portion with an external annular groove,   annular rib thatsupports
thefinger spring in tight- and two opposite end portions each including
25  fitting position against the seal sleeve bore. an annular sealing lip;
(b) an anti-extrusion ring surrounding the seal  11. A seal assembly
according to claim 1 wherein the sleeve in the external groove; and
finger spring annular portion is located midway (c) at least one
sleeve-like finger spring resid-  between opposite ends of the spring, and
spring Ing in the seal sleeve bore, said spring having   30  fingers extend
axially In opposite directions from a continuous annular portion and a
plurality of  said annular portion. spring fingers extending axially from
said an- nular portion, said spring fingers supporting  12. A seal assembly
according to claim 1 including said seal sleeve lip in its functional
position  two finger springs with the continuous annular and providing said
lip with a memory property  35  portion of each located at one end thereof.
that is not affected by high pressure and tem- perature cycling.
PatentansprOcho 2. Aseal assembly according to claim 1 wherein the seal
sleeve also includes an annular radial flange   40  1.
Bohrungsdichtungsbaugruppe aus Kunststoff extending inwardly from each of
the sleeve ends    zum Gebrauch als sine statlecheldynamische to retain the
finger spring in proper axial location  Dlchtung  In
Rohrverbindungsvorrichtungen, within said sleeve.
Rohrgelenkverbindungen und anderen Rohrvor- richtungen, wobei die Baugruppe
aufweIst: 3. A seal assembly according to claim 1 wherein  45      (a) eine
Kunststoffdichtungsmuffe mit einer each seal sleeve sealing lip has a
radiused sur-      Bohrung, elnem zentralen Abschnitt mit alner face for
cooperation with the bore surface of a        iuleren ringfbrmigen Nut und
zwel gegen- piping device to provide a fluid-tight seal there-
Oberliegenden Endabschnitten, wobel Jeder between.
sine ringformige dichtende Uppe aufwelst, 50        (b) elnen
Anti-Extrusionaring, der die Dich- 4. A seal assembly to claim 1 wherein
the anti-           tungsmuffe In der AuSeren Nut umgibt, und extrusion is
rectangularin cross-section and is lo-   (c) mindestens eine muffenartige
Fingerfe- cated midway between the ends of the seal             der, die In
der Dichtungsmuffenbohrung sitzt, sleeve.
wobel die Feder einen kontinuierlichen ring- 



55        ffirmigen Abschnitt und sine Vielzahl von Fe- 5. Aseal assembly
according to claim 1 wherein the       derfingern hat, die sich axial von
dam ringfir- anti-extrusion ring is square in cross-section and    migen
Abschnitt erstrecken, wobei die Feder- is located at an annular edge of the
seal sleeve      finger die Dichtungsmuffenlippe In Ihrerffunk- 4    5
EP 0 392 470 B1                 6 sleeve's central inner rib 74 as seen in
Figure 7, and  central portion. the spring fingers 80 underlie and support
the sealing lips 82 of the seal sleeve 72 like the fingers 36 under-  6. A
seal assembly according to claim 1 wherein the lie and support the lips
20,22 of the sleeve 10. In this  seal sleeve central portion extends
radially out- Figure 7 embodiment awearsleeve 84, with an axially   5  ward
to an outside diameter that is substantially elongated central portion 86
around which reside the   greater than the outside diameter of the sleeve's
continuous portions 78 of the springs 76. and reduced  annular sealing
lips. outside diameter end portions 88 over which the spring fingers 80
extend, provides protection against  7. A seal assembly according to claim
1 wherein the erosion as does its counterpart 16 of the assembly 8.  10
spring fingers are circumferentially spaced about As shown in Figure 7, the
seal assembly 70 also in-    the finger spring's central portion. cludes an
anti-extrusion ring 90 of the same config- uration and providing the same
function as its coun-  8. A seal assembly according to claim 7 wherein the
terpart 12 of the assembly 8.                          spring fingers are
separated from each other by 15      narrow axial slots in the finger
spring. Claims                                              9. A seal
assembly according to claim 1 further comprising a wear sleeve within the
bore of the 1. A plastic bore seal assembly for use as a sta-      finger
spring to prevent erosion of said spring by tic/dynamic seal in pipe
connectors, pipe swivel  20  material flowing through said bore. joints and
other piping devices, said assembly comprising;
10. A seal assembly according to claim 9 wherein the (a) a plastic seal
sleeve having a bore, a cen-  wear sleeve has a central outwardly extending
tral portion with an external annular groove,    annular rib that supports
the finger spring In tight- and two opposite end portions each Including
25  fitting position against the seal sleeve bore. an annular sealing lip;
(b) an anti-extrusion ring surrounding the seal  11. Aseal assembly
according to claim 1 wherein the sleeve in the external groove; and
finger spring annular portion is located midway (c) at least one
sleeve-like finger spring resid-  between opposite ends of the spring, and
spring ing in the seal sleeve bore, said spring having   30  fingers extend
axially In opposite directions from a continuous annular portion and a
plurality of  said annular portion. spring fingers extending axially from
said an- nular portion, said spring fingers supporting  12. A seal assembly
according to claim I Including said seal sleeve lip in its functional
position  two finger springs with the continuous annular and providing said
lip with a memory property  35  portion of each located at one end thereof.
that is not affected by high pressure and tem- perature cycling.
PatentansprOche 2. A seal assembly according to claim 1 wherein the seal
sleeve also includes an annular radial flange   40  1.
Bohrungsdichtungsbaugruppe aus Kunststoff extending inwardly from each of
the sleeve ends     zum Gebrauch als sine statische/dynamische to retain
the finger spring in proper axial location  Dichtung  in
Rohrverbindungsvorrichtungen, within said sleeve.
Rohrgelenkverbindungen und anderen Rohrvor- richtungen, wobei die Baugruppe
aufwelst: 3. A seal assembly according to claim 1 wherein  45       (a)
elne Kunststoffdichtungsmuffe mit einer each seal sleeve sealing lip has a
radiused sur-       Bohrung, einem zentralen Abschnitt mit elner face for
cooperation with the bore surface of a        Auleren ringformigen Nut und
zwei gegen- piping device to provide a fluid-tight seal there-
Oberliegenden Endabschnitten, wobei Jeder between.
eine ringformige dichtende Lippe aufweist, 50        (b) einen
Anti-Extrusionaring, der die Dich- 4. A seal assembly to claim 1 wherein
the anti-           tungsmuffe In der auSeren Nut umgibt; und extrusion is
rectangularin cross-section and is lo-   (c) mindestens eine muffenartige
Fingerfe- 



cated midway between the ends of the seal              der, die in der
Dichtungsmuffenbohrung sitzt, sleeve.
wobel die Feder einen kontinuierlichen ring- 55        f8rmigen Abschnitt
und sine Vielzahl von Fe- 5. A seal assembly according to claim 1 wherein
the       derfingern hat, die sich axial von dem ringfar- anti-extrusion
ring is square in cross-section and     migen Abschnitt erstrecken, wobei
die Feder- is located at an annular edge of the seal sleeve       finger
die Dichtungsmuffenlippe in ihrer funk- 4    7                  EP 0 392
470 B1                8 *C  L  M   S tionalen Position aufnehmen und die
Uppe mit   der ringformige Abschnflt der Fingerfeder In der elner
Gedichtniselgenschaft versehen, die      Mitte zwlschen gegenfiberliegenden
Enden der nicht durch hohen Druck und Temperatur-        Feder angeordnet
let und die Federfinger sich wechsel beeinflult wird.
axial In gogenflberliegenden Richtungen von 5      dem ringformlgen Berelch
erstrecken. 2. Dichtungsbaugruppe nach Anspruch 1, in der die
Dlchtungsmuffe auch elnen ringfarmigen radia-  12. Dichtungsbaugruppe nach
Anspruch 1, die zwel len Flansch aufweist, der sich nach Innen von je-
Fingerfedern aufwelst, von denen jade mit dem dem derMuffenenden erstrockt
um die Fingerfe-    kontinulorlichen ringormigen Berelch an dessen der in
geoignetr axialer Anordnung innerhalb  10  einem Ends angoordnet lst. der
Muffe zu halten. 3. Dichtungsbaugruppe nach Anspruch 1, in derje-
RevendIcations de dichtende Uppe der Dlchtungsmuffe sine ge- krfrmmte
Oberflache hat zum Zusammenwirken  f5  1. Ensemble de Joint d'al6sage en
matiore plasti- mit der Bohrungsoberflache elner Rohrvorrich-    quo,
destin6 A etre utRise comnme joint stati- tung, um sine flssigkeitsdichte
Dlchtung dazwi-  que/dynamique dane des raccords de tubes, des schen zu
gewahrlelsten.                          raccords tournants de tubes et
d'autres disposi- tifs de canalleation, ledit ensemble comprenant: 4.
Dkchtungsbaugruppe nach Anspruch 1, bel der  20     (a) un manchon de joint
en matiore plastique K..'    derAnti-Extrusionering einen rechtockigen
Quer-     ayant un alosage, une parffe centrals pr6sen- schnitt hat und In
der Mitts zwischen den Enden     tant une gorge annulaire exterieure, et
deux der Dlchtungsmuffe angeordnet Ist.                  parties
d'extremtits oppos6es dont chacune presente une livre d'etanch6it6
annulaire; 5. Dlchtungsbaugruppe nach Anspruch 1, bei der  25     (b) une
bague anti-extruslon qui entoure le der Anti-Extrusbonsring olnen
quadratischen         manchon do joint dane la gorge exterieur; et
Querschnitt hat und an elner ringtormigen Kanto     (c) au molns un ressort
a doigts en forms de des zentralen Abschnittos der Dichtungsmuffe
manchon, logA dane I'alhsage du manchon de angeordnet ist.
joint, ledit ressort ayant une partle annuiaire 30        continue et une
pluralite de dolgts 4lastiques 6. Dichtungsbaugruppe nach Anspruch 1, bel
der         qui partent axialement de ladite partie annu- der zentrale
Abschnltt der DIchtungamuffe sich      lairs, lesdita doigts 6lastiques
supportant ladi- radial nach aulen zu olnem AuBeren Durchmes-        to
levre du manchon de joint dans ea position ser erstreckt, der Im
wesendlchen groger ist als    fonctionnelle et conf6rant a cette levre une
der Auesendurohmesser der ringfrirmigen dlch-  35   propri6te de memoire
qul nWest pas affectee tenden Uppen der Muffe.
par les oscillations de hautes pressions et de hautes tbmpbratures. 7.
Dichtungsbaugruppe nach Anmpruch 1, be! der die Federfinger um den
zentralen Abschnltt der  2. Ensemble de joint solon la revendication 1,
dans Fingerfeder umfangsmidilg beabstandet sind.    40  loquel le manchon
de joint comprend aussi une collerette radial. annulaire se'tendantvers
I'exti- 8. Dichlungsbaugruppe nach Anspruch 7, be! der       riour a partir
de chacune des deux extrhmitbs du die Federfinger voneinander durch enge
axiale    manchon, pour retenir Is ressort A doigts dans sa Schiltze In der
Fingerfeder getrennt sind.       bonne position axiale A l'interieur du
manchon. 45 9. Dlchtungsbaugruppe nach Anspruch 1, dle wei-  3. Ensemble de
joint slon Is rovendication 1, dana terhin sine VerschleiSmuffe innerhalb
der Boh-   Isquel chaque levre d'6tanch6lt6 du manchon de rung der
Fingerfeder aufweist, um Erosion der    Joint presente une surface arrondle
pour coope- Feder durch durch die Bohrung fliegendes Mate-   rer avec la
surface de I'al6sage du dispositif de 



rial zu verhindern.                      co      canalisqtion pour 6tabiir
un Joint 6tanche au fluids entre cette levre et cetta surface. 10.
Dichtungsbaugruppe nach Anspruch 9, bel der die Verschleismuffe sine
zentrale sich nach au-  4. Ensemble de joint solon is revendication 1, dans
Sen ortrockende ringffrmige Rlppe hat die die    Isquel la bague
anti-extrusion eat de section Fingerfeder in feot eltzender Laege ggen die
Boh-  C  transversal rectangulalre et eat plac6 A mi-dib- rung der
Dichtungsmuffe abet(Itzt.               tance entre lea extr6mf6s du
manchon du Joint. 11. Dichtungsbaugruppe nach Anspruch 1, bel der  5.
Ensemble de joint solon la revendlcation 1, dans 5    9                  EP
0 392 470 B1                 10 lequel la bague anti-extrusion est de
section carr6e et eat plac6e au niveau d'un bord annulal- re de la partle
centrale du manchofn de joint 6. Ensemble de joint solon la revendication
1, dans   5 lequel la partie centrals du manchon de Joint s'dtend
radialement vers I1extdrieur pour attein- dre un diametre exterleur qul est
sensiblement plus grand quo Is diambi exterieur des levres d'etanch6lte
annulaire du manchon.        10 7. Ensemble de joint salon la revendlcatbon
1, dans lequdl lea doigts 6lastiques sont espaces circon- ferentiellement
sur lo tour de la parte centrals du ressort a dolgts.
15 8. Ensemble de joint selon la revendication 7, dana lequdl lee doigts
6lastiques sont espaces les uns des autres par d'6troltbs fentes axiales du
ressort a dolgts.                                 20 9. Ensemble de joint
selon la revendication 1, comprenant en outre un manchon d'usure plac6 dons
l'al6sage du ressort A dolgts pour evitbr l'eroslon dudit ressort par la
matlbre qul circule  25 dans ledit al6sage. 10. Ensemble de joint selon la
revendlbatbon 9, dans lequel le manchon d'usure possdde une nervure
annulalre s'6tendantvers l'exterieurqui supports  30 le ressort A dolgts
dane une position d'ajustement etanche contre l'alesage du manchon de
joint. 11. Ensemble de joint solon la revendication 1, done lequel la
partie annulaire du ressort A doigta eat  35 placee a mi-distance entre les
extremites oppo- see du ressort, etles dolgts 6lastiques s'6tandent
axialement dane des direction oppos6es a partir de ladite partie annulaire.
12. Ensemble do joint selon la revendlcatlon 1, comprenant deux ressorts a
dolgts, la parts an- nulaire continue de chacun do ces ressorts etant
situess a une extrhmiti de ce ressort 45 50 5S 6    


