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means may be provided to urge each of the secon seal face members toward
the opposed sealing The present invention relates to mechanical face  faces
of the first seal face members seals.
With the double seal assembly disclosed above, FR-E 57100 discloses a seal
In which an inter-   5   chamber is defined between the pair of the  thin
mediate seal face member rotatably engages sealing    seal face members,
one or more passages passing faces of a first seal face member which Is
mounted  between the concentric sealing faces of the first o in fixed axial
and rotational relationship with a first  second seal face members may be
provided to this component and a second seal face member which is
chamber, so that fluid leaking past the sealing faces mounted In fixed
rotational relationship with a sec-   10   may be drained from the chamber,
or fluid may be In ond component the second seal face member being
troduced into the chamber to provide a barrier and movable axially and
being urged towards the first  for lubricating and/or cooling purposes.
seal face member to maintain sealing engagement      The invention  is now
desribbed, by way of exam between the third seal face member and the first
pie only, with reference to the         draw and second seal face members
DE-A 2 017 809 dis-  15  ing, which shows In sectional elevation a
mechanics closes a double seal in which each seal assembly    face seal
formed In accordance with the present In- comprises a first seal face
member mounted In fixed  vention. axia and rotational relationship with
respect to one  In the double seal illustrated, a first annular sea of a
pair of relatively rotatable components and a  face assembly or seat 112,
is bolted to a radially ex second seal face member mounted In fixed
rotational  20  tending flange 113onthe shaft 11 1 by means of a plu-
reationship but movable axially of a second compo-    rallty of angularly
spaced boltts 114. The seat 112 is nent. The first seal facemembers of the
two seal as-  sealed to the flange 113 by means of an elastomeric semblies
are however mounted with respect to dif-   O-ring 115 or by other
conventional methods. The ferent components and the sealing faces are
radial,  seat 112 defines a pair of oppositey inclined frustro According to
one aspect of the present Invention   25   conical sealing faces 116 and
117. a mechanical face seal for providing a fluid tight   A tubular support
member 120 is bolled to the seal between a pair of relatively rotatable
compo-        housing 110 by means of a plurality of angularly nents
include a pair of coaxial  seal assemblies,       spaced bolts 121 passing
through a flange porion each seal assembly comprises; a first annular seal
122, so that the tubular portion of support member face member mounted in
fixed rotational relationship  30   120 extends coaxially of the shaft 111
towards the and sealed with respect to one of said components;  seat 112.
The flange portion 122 of support member and second annular seal face
member mounted in      120 is sealed with respect to the housing  110. by
fixed rotational relationship and sealed with respect  means of an
elastomeric O-ring 123. A pair of coaxi- to said other of said components,
said second seal   al sealing rings 124 and 125 are sidingly mounted on
face member being moveable axially with respect to  35  the internal and
external surfaces respectively       of the two components; said first and
second seal face  the tubular portion of support member 120. The rings
members having oppositely inclined sealing faces, a  124 and 125 are sealed
with respect to the support third annular seal face member disposed between
member 120 by means of elastoeric  O-rings  126. and free to ro   relative
to the first and second   Keys 127 mounted on the support member 120 en
seal face members; and spring means associated   40   gage In axially
extending key-ways  128 In the sealing with the second seal face member to
urge It axially  rings 124 and 125, so as to permit axial but prevent
towards the first seal face member, so as to main-  rotational movement of
the rings 124 and 125 rela- tain opposed sealing faces of the third seal
face   tive to the support member 120. member In seang engagement with
sealing faces of      A plurality of angularly spaced axially extending the
first and second seal face members respective-   45   grooves 130 and 131
of part circular cross section, ly, characterised in that a first seal face
assembly  are provided in the outer surface of ring 124 and is mounted on
one component and defines a pair of  the inner surface of ring 125  so that
when aiigned, radially spaced sealing faces, said seaing faces   the
grooves 130 and 131 will provide locations for a being inclined to the axis
of the first seal face as-  plurality of helical compression springs 132.
The sembly and a pair of annular second seal face mem-   50   grooves 130
and 131 open to the surface of the rings bers are mounted In radially
spaced relationship on  124 and 125 that engage the support member 120 and
the other component, said second seal face mem-     are dosed at their
other end, so that the springs 132 bern being fixed rotationally but
movable Independ-  may act between the end of support member 120 and ently
axially of said other component               the closed end of the grooves
130 and 131, to urge The inclined sealing faces of the first and second
55  the rings 124 and 125 axiallytowardsthe seat 112. A- seal face members
will thus exert radial forces on  temate grooves 130 in ring 124 and
alternate the third seal face members, which will centralise  grooves 131
in ring 125 are of increased length rela- the third seal face members and
provide radial sta-  tive to the intermediate grooves, and the shorter
bility. Preferably the Inclined sealing faces of the  grooves 130 on ring
124 are aligned with the longer first seal face members will be oppositely
inclined.  60   grooves 131 on ring 125, so that adjacent springs 132 The
inner and outer first seal face members may   will act between the support
member 120 and either be defined by a single annular component. Howev-
the end of groove 130 in ring 124 or the end of er, each pair of second
seal face members and       groove 131 in ring 125 In this manner, rings
124 and each pair of third seal face members are defined by  125 will be
independently loaded towards the seat separate annular components. Separate
spring   65   112. Oppositely inclined frustoconical sealing faces 2    



3                  EP 0 223 457 B1                  4 135 and 136 are
provided on the ends of rings 124  provided on the seat 112 to define
sealing  faces 116, and 125 respectively, sealing face 135 being axially  1
17 and/or members 124, 125 to define sealing faces aligned and of opposite
inclination to the sealing  135, 136. The various annular members may be of
face 116on seat 112, and sealingface 136 being axial-  split configuration
to facilitate removal and replace- ly aligned and of opposite inclination
to sealing face   5   ment and the sealing faces may be of semi-spherical
117 on seat 112.                                   rather than
frustoconical configuration. A pair of third seal face members 140 and 141
are  Various modifications may be made, without de- positioned between the
sealing faces of seat 112 and  parting from the present Invention. For
example the rings 124 and 125, seal face member 140 having a   seat 112 may
be mounted with respect to the housing pair of frustoconical sealing faces
142 and 143   10   110 and the members 124 and 125 mounted with re-
corresponding to and engaging sealing face 116 of  spect to the shaft 111.
Moreover the member 112 may seat 112 and sealing face 135 of ring 124,
respec-  also be moveable axially with respect to the compo- tively.
Similarly the seal face member 141 has a pair  nents. of frustoconical
sealing faces 144 and 145 corre-    Furthermore, thesealing faces 116and
117of the sponding to and engaging sealing face 117 of seat  15  seat 112
may be formed on separate rings. While in 112 and sealing face 136 of ring
125, respectively.  the embodiment illustrated rings 124 and 125 are of
Thesealingfaces 116 and 142,143and135,117and          similar
configuration, the configuration of these 144, and 145 and 136 are
maintained in sealing en-  rings may be varied to adjust their pressure
bal- gagement by means of the axial force exerted by    ance and hence the
effect of the pressure of fluid springs 132. The frustoconical surfaces 116
and 135,   20   on the inner and outer seals, so that differential and 117
and 136 also exert radial loads on the seal  loading of the inner and outer
seal face members face members 140 and 141 respectively to centre     may
be achieved or to compensate for pressure these with respect to said
frustoconical surfaces.  differentials across the seal. Also the spring
rates In the seal arrangement descibed above, the      of the springs 132
acting on the rings 124 and 125 third seal face members 140 and 141 float
between   25   may differ to vary the axial loads applied to the the seat
112 and rings 124 and 125 of the second seal  inner and outerseal face
members 140 and 141 face assembly and are not constrained rotationally   An
emergency sealing face may be provided on with respect to either the shaft
111 or houing 110,  the second seal face member 124 or 125 so that thus
avoiding the excessive wear when one pair of  when wear of the third seal
face member 140, 141 faces is subjected to high friction running condi-  30
reaches a certain limit or the third seal face member tions.
140, 141 collapses, for example as a result of acci- An annular chamber 150
is defined between the    dental damage, the emergency sealing face 26 will
seal face members 140 and 141. One or more pas-    engage the seat 112 to
provide an emergency seal. sages 151 may be provided through the tubular
por- tion of support member 120 and through the housing   35 110, to
communicate with this chamber 150. Where,  Claims for example, the seal is
to be used to separate one service on the outside of ring 125 and member
141     1. A mechanical face seal for providing a fluid from another
service on the inside of ring 124 and  tight seal between a pair of
relatively rotatable member 140, the passage 151 may serve to remove   40
components includes a pair of coaxial seal assem- any fluid which leaks
past sealing faces 116 and 142,  blies (112,140,124,132; 112,141,125,130)
eachseal 143 and 135,117 and 144 or 145 and 136, so that the  assembly
comprising; a first annular seal face mem- fluid in one service will not be
contaminated by the  ber (112) mounted in fixed rotational relationship and
fluid in the other service, even if some leakage   seaed with respectto one
of said components (110, does occur across the sealing faces.
Alternatively,  45   111); a second annular seal face member (124,125) if
for example the seal is to be used to seal a poten-  mounted in fixed
rotational relationship and sealed tially hazardous gas or vapour from
atmosphere,    with respect to said other of said components (110, the
chamber 150 may be filled with a barrier liquid,  111), said second seal
face member (124, 125) being which will also serve to lubricate and cool
the seal-  moveable axially with respect to the two compo- ing faces.
50   nents,(110,  111);saidfirstandsecondsealfacemem- The materials used to
produce the members 112,   bers (112, 124, 125) having oppositely inclined
seal- 124,125,140 and 141 may be selected for their wear  ing faces (116,
135, 117, 136), a third annular seal properties or may be provided with
wear inserts.   face member (140, 141) disposed between and free For
example the third seal face members 140, 141   to rotate relative to the
first and second seal face may constitute wear elements and would be made
of  55   members (112,124,125); and spring means (132) as- a softer
material than the seat 112 and second seal  sociated with the second seal
face member (124, face members 124, 125. With such a seal, the third  125)
to urge it axially towards the first seal face seal face members 140,141
would typically be made   member (112), so as to maintain opposed sealing
from graphite, carbon or plastics material while the  faces (142, 143, 144,
145) of the third seal face seat 112 and second seal face members 124,125
are   60   member(140,141) in sealing engagement with sealing made from
metal or a sintered refractory material,
faces(116,117,135,136)ofthefirstandsecond seal for example alumina. The
third seal face members   face members (112, 124, 125) respectively,
charac- 140,141 may however be made of asimilar or harder  terised in that
a first seal face assembly (112) is material than the seat 112 and second
seal face mem-  mounted on one component (111) and defines a pair bers 124,
125. Alternatively wear inserts may be   65   of radially spaced sealing
faces (116, 117). said seal-    3                  EP0223457B1
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135  and 136 are provided on the ends of rings 124  provided on the seat
112 to define sealing faces 116, and 125 respectively, sealing face 135
being axially  117 and/or members 124,125 to define sealing faces aligned
and of opposite inclination to the sealing  135, 136. The various annular
members may be of face 116 on seat 112, and sealing face 136 being axial-
split configuration to facilitate removal and replace- ly aligned and of
opposite inclination to sealing face   5   ment and the sealing faces may
be of semi-spherical 117 on seat 112.
rather than frustoconical configuration. A pair of third seal face members
140 and 141 are  Various modifications may be made, without de- positioned
between the sealing faces of seat 112 and  parting from the present
invention. For example the rings 124 and 125, seal face member 140 having a
seat 112 maybe mounted with respectto the housing pair of frustoconical
sealing faces 142 and 143   10   110 and the members 124 and 125 mounted
with re- corresponding to and engaging sealing face 116 of  sped to the
shaft 111. Moreover the member 112 may seat 112 and sealing face 135 of
ring 124, respec-  also be moveable axially with respect to the compo-
tively. Similarly the seal face member 141 has a pair  nents. of
frustoconical sealing faces 144 and 145 corre-    Furthermore,thesealng
faces 116 and 117 of the sponding to and engaging sealing face 117 of seat
15  seat 112 may be formed on separate rings. While in 112 and sealings
face 136 of ring 125, respectively  the embodiment illustrated rings 124
and 125 are of The seallng faces 11 and 142,143 and 135,117 and  similar
configuration, the configuration of these 144, and 145 and 136 are
maintained in sealing en-  rings may be varied to adjust their pressure
bal- gagement by means of the axial force exerted by    ance and hence the
effect of the pressure of fluid springs 132. The frustoconical surface 116
and 135,  20   on the inner and outer seals, so that differential and 117
and 136 also exert radial loads on the seal  loading of the inner and outer
seal face members face members 140 and 141 respectively to centre    may be
achieved or to compensate for pressure these with respect to said
frustoconical surfaces.  differentials across the seal. Also the spring
rates In the seal arrangement described above, the     of the springs 132
acting on the rings 124 and 125 third seal face members 140 and 141 float
between   25   may differ to vary the axial loads applied to the the seat
112 and rings 124 and 125 of the second seal  inner and outer seal face
members 140 and 141. face assembly and are not constrained rotationally
An emergency sealing face may be [err] with respect to either the shaft 111
or housing 110,  the second seal face member 124 or 125 so that thus
avoiding the excessive wear when one pair of  when wear of the third seal
face member 140, 141 faces is subjected to high friction running condi-  30
reaches a certain limit or the third seal face member tions.
140, 141 collapses, for example as a result of acci- An annular chamber 150
is defined between the    dental damage, the emergency sealing face 26 will
seal face members 140 and 141. One or more pas-    engage the seat 112 to
provide an emergency seal. sages 151 may be provided through the tubular
por- tion of support member 120 and through the housing   35 110, to
communicate with this chamber 150. Where,  Claims for example, the seal is
to be used to separate one service on the outside of ring 125 and member
141    1. A mechanical face seal for providing a fluid from another service
on the inside of ring 124 and  tight seal between a pair of relatively
rotatable member 140, the passage 151 may serve to remove   40   components
includes a pair of coaxial seal assem- any fluid which leaks past sealing
faces 116 and 142,  blies (112, 140,124,132; 112,141,125,130) each seal 143
and 135,117 and 144 or 145 and 136, sothatthe  assembly comprising; a first
annular seal face mem- fluid in one service will not be contaminated by the
ber (112) mounted in fixed rotational relationship and fluid in the other
service, even if some leakage   sealed with respectto one of said
components (110, does occur across the sealing faces. Alternatively,  45
111); a second annular seal face member (124, 125) if for example the seal
is to be used to seal a poten-  mounted in fixed rotational relationship
and sealed tially hazardous gas or vapour from atmosphere,    with respect
to said other of said components (110, the chamber 150 may be filled  with
a barrier liquid,  111), said second seal face member (124, 125) being
which will also serve to lubricate and cool the seal-  moveable axially
with respect to the two compo- ing faces.
50   nents, (110,111);saidfirstandsecondseal facemem- The materials used to
produce the members 112,   bers (112, 124, 125) having oppositely Inclined
seal- 124,125,140 and 141 maybe selected fortheirwear    ing faces (116,
135, 117, 136), a third annular seal properties or may be provided with
wear inserts.   face member (140,141) disposed between and free For example
the third seal face members 140, 141   to rotate relative to the first and
second seal face may constitute wear elements and would be made of  55
members (112,124,125); and spring means (132) as- a softer material than
the seat 112 and second seal  sociated with the second seal face member
(124, face members 124, 125. With such a seal, the third  125) to urge it
axially towards the first seal face seal face members 140,141 would
typically be made  member (112), so as to maintain opposed sealing from
graphite, carbon or plastics material while the  faces (142, 143, 144, 145)
of the third seal face seat 112 and second seal face members 124,125 are
60   member(140,141) insealingengagementwith sealing made from metal or a
sintered refractory material,  faces (116,117, 135, 136) of the first and
second seal for example alumina. The third seal face members   face members
(112, 124, 125) respectively, charac- 140,141 may howeverbemade
ofasimilaror harder      terised in that a first seal face assembly (112)
is material than the seat 112 andsecond seal face mem-  mounted on one
component (111) and defines a pair bers 124, 125. Alternatively wear
inserts may be   65   of radially spaced sealing faces (116, 117), said
seal-    5                  EP 0 223 457 B1                6 Ing faces (116
117) being inclined to the axis of the  10. A mechanical face seal
according to any one 



first seal face assembly (112) and a pair of annular  of Claims 1 to 9
characterised in that the dimensions second seal face members (124, 125)
are mounted in  of the second seal face members (124, 125) differ, radially
spaced relationship on the other component  so that the pressure balance of
the second seal (110), said second seal face members (124, 125)   5   face
members differ (124, 125). being fixed rotationally but  movable
independently   11. A mechanical face seal according to any one axially of
said othercomponent (110).              of Claims 1 to 10 characterised in
that an annular 2. A mechanical face seal according to Claim 1   chamber
(150) is defined between the third seal face characterised in that the
sealing faces (116, 117) of  members (140, 141), a passage (151) being
provided the first seal face assembly (112) are oppositely in-  10  to said
annular chamber between the sealing faces clined.
(116 117 or 135, 136) of the first or second seal face 3. A mechanical face
seal according to Claim 1 or  members (112,124,125) by means of which fluid
may 2 characterised in that the first seal face assembly  be removed from
or introduced into the annular (112) comprises a ring having a pair of
inclined con-  chamber (150). centric annular sealing faces (116, 117).
15     12. A mechanical face seal according to any one 4. A mechanical face
seal according to any one   of the preceding claims characterised in that
the or of Claims 1 to 3 characterised in that the second  eachthirdseal
facemember(140,141) is made of ma- seal face members (124, 125) are
slidingly mounted  terial which is softer than the materials used to de-
and sealed with respect to the internal and external  fine the sealing
faces of the first and second seal diameters of a tubular support member
(120) mount-  20  face members (112, 124, 125). ed on said other component
(110).                    13. A mechanical face seal according to Claim 12
5. A mechanical face seal according to Claim 4   characterised In that the
or each third seal face characterised In that keys (127) mounted on the tu-
member(140, 141) ismadefrom graphite, carbon ora bular support member (120)
engage in axially extend-  plastics material and the first and second seal
face ing key-ways (128) In the second seal face members  25   members
(112,124,125) are made from metal ora sin- (124, 125) to prevent  rotation
of said seal face mem-  tered refractory material. bers (124 125) relative
to the support member (120)  14. A mechanical face seal according to any
one while permitting axial movement of the seal face   of the preceding
claims characterised in that the members (124 125).
sealing faces (116, 117,135,136) of thefirst and sec- 6. A mechanical face
seal according to Claim 4 or  30   ond seal face members (112,124,125) are
defined by 5 characterised  in that separate spring means (132)
replaceable inserts. are provided to urge the second seal face members
15. A mechanical face seal according to any one (124, 125) independently
towards the first seal face  of the preceding claims characterised in that
one or assembly (112).
moreoftheannularmembers(112, 124,125,140,141) 7. A mechanical face seal
according to Claim 6   35   are split axially into a plurality of arcuate
portions. characterisd  in that a plurality of angularly spaced  16. A
mechanical face seal according to any one axially extending grooves (130,
131) are provided In  of the preceding claims characterised In that the the
outer surface of the inner second seal face    sealing faces(116
117,135,136,142,143,144 ,145) member (124) and  the inner surface of the
outer    of the seal face members(112,124,125,140,141)are second seal face
member (125), so that when   40   of frustroconical configuration. aligned,
the grooves (130,131) will provide locations  17. A mechanical face seal
according to any one for a plurality of angularly spaced compression   of
Claims 1 to 15 in whichthesealingfaces(116, 117. springs (132) which will
act between the end of the  135, 136, 142, 143, 144, 145) of the seal face
mem- tubular support member (120) and the closed end of  bers (112 124, 125
140 141) are of semi-spherical the axially  extending grooves (130. 131),
to urge the   45  configuration. second seal face members (124 125) towards
the          18. A mechanical face seal according to any one first seal
face assembly (112).                    of the preceding claims in which an
emergency seal- 8 A mechanical face seal according to Claim 7    ing face
is provided on the second seal face mem- characterised in that alternate
axially extending   ber (124, 125) for engagement with the first seal
grooves (131) in the outer second seal face member  50  face member (112)
when wear on the third seal face (125) and alternative axially  extending
grooves (130) in  member (140, 141) reaches a certain limit or the third
the inner second seal face member (124) are of in-  seal face member
(140,141) collapses. creased  length  relative  to  the  intermediate
grooves, the shorter grooves (131) on the outer    P second seal face
member (125) being aligned with  55 the  longer  grooves (130) on the inner
second seal      1. Mechanische ifichendichtung zum Schaffen face member
(124) so that adjacent springs (132) will  einer fluiddichten Dichtung
zwischen zwei relativ act between the support member (120) and the end
zueinander drehbaren Bauteilen, mit einem Paar of the shorter goove (131)
in the outer second seal  koax iaisrD W  (112 140,124 132; face member
(125) or the shorter groove (130) in the   80   112, 141, 125,130), wobei
jede Dichtungsanordnung inner second seal face member (124).
folgendes auhweist ein erstes ringfOrmiges Dicht- 9. A mechanicel face seal
according to any one    flchentell (112), das dreldest und abgedichtet In
be- of Claims 6 to 8 characterised in that the spring rate  zug auf eines
der Bautele (110 111) angeordnet ist, of the spring means (132) acting upon
the inner and  ein zweites ringfdrrniges DichtflWchentel (124, 125), outer
second se face members (124,125) differ.  65   das drehfest und abgedchtat
in bezug auf das an- 4    7                  EP 0 223 457 B1
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..1 Bautei (110.111) angeordnet ist, wobel des zwei-  der inneren
Oberfiache des AuBeren zwelten Dicht- te Dichtfltchenteii (124, 125)
bezOglich der belden  flachenteiles (125) vorgesehen Ist, so daB die Nuten
Bauteile (110, 111) axial beweglich ist; wobei das erste  (130, 131), wenn
sle ausgerichiet sind, Sitze fOr sine und zweite Dichtfl~chenteil (112,
124, 125) entgegen-  Vieizahl von winklig voneinander beabstandeten gesetzt
geneigte Dichtflachen (116, 135, 117, 136)   5   Drucidedern (132) bliden,
die zwischen den Enden hat, wobei sin drittes ringfOrmt,,i  )chtlikchenteil
des rohrfOrrlien Stitztelies (120) und dem ge- (140, 141) zwischen dem
ersten und dem zwelten      schlossenen Ends der axial verlaufenden Nuten
DichtflAchentei (112, 124, 125) angeordnet ist und  (130, 131) wirken, um
die zweiten Dichtchentesib sich bezfglich des ersten und zwelten
Dlchtbchen-   (124, 125) gegen di erste Dichtflachenanordcnung teiles (112,
124, 125) frei drehen kann; und sine Fe-   10  (112) zu dringen.
derernrichtung (132), die dem zweiten Dlchtfiachen-   8. Mechanische
Fliachendlchtung nach Anspruch teil (124. 125) zugeordnet ist, urn es axial
gegen das  7, dadurch gskennzoichnet, daB sich abwechseinde erste
Dichtfltchenteil (112) zu drAngen, urn entgs-  axial verlaufende Nuten
(131) In dem AuBSeren zwei- gengesetzte Dichtfachen (142, 143, 144, 145)
des    ten Dcichentell (125) und sich abwechsilnde dritten
Dichtfachenteiles (140, 141) in Dichtungsan-   15  axial verfautende Nuten
(130) in dem inneren zwel- iage mitdenDichtflich  n(116,117,135,136)deser-
ten Dichtichenteil (124) eine grOfere ijnge be- sten und zwelten
Dichtfchentelles (112, 124, 125)   z0gllch der Zwischennuten haben, wobel
die k~rze- jeweils zu halten, dadurch geksnnzeichnst, da8 eine  ren Nuten
(131) an dem auBeren zwelten Dichtfli- erste Dichtfiichenanordf.ung (112)
an einem Bauteil  chenteil (125) zu den lAngeren Nuten (130) an dem (111)
angeordnet ist und ein Parradialer, voneinan-   20  inneren zwelten
Dichtfichentell (124) fluchtend der beabsatndeter Dlchtflechen (116,117)
bideto wo-  ausgerchlet sind, so daB angrenzende Fedem .1 die Dichtfachen
(116, 117) gegen die Achse der  (132) zwischen dem Stftzteil (120) und dem
Ende der -ersten Dichtfchenanordnung (112) genelgt ist, und  kirzeren Nut
(131) In dam au~eren zwelten Dichtfla- sin  Paar ringfOrmiger zweiter
Dichtflichentelie    chenteil (125) oder der kOrzeren Nut (130) in dem In-
(124,125) im radialen gegenseitigen Abstand an dam    25   neren zweiten
Dichtfiachenteil (124) wirken. anderen Bauteil (110) angeordnet sind, wobel
die      9. Mechaniwche FlAchendichtung nach elnem der zweiten
DichtfiAchenteile (124, 125) drehfest aber in  AnsprOche 6 bis 8, dadurch
gekennzeichnst, daB bezug auf des andere Bauteil (110) axial unabhAngig
die  Federkonstanten  der  Federeinrichtung(sn) beweglich sind.
(132), die auf das innere und das AuBere Dichtfla- 2. Mechanische
Fiachendichtung nach Anspruch   30   chenteil (124, 125) wirkt, sich
voneinander unter- 1, dadurch gekennzeichnet, daB die Dichtlichen
scheiden. (116, 117) der ersten Dischsnanordnung (112)          10.
Mechanische Flachendichtung nach elnem entgegengesstzt geneigt sind.
der AnsprOche 1 bis 9, dadurch gekennzeichnet, 3. Mechanische
FlRchendichtung nach Anspruch      daB die Abmessungen der zweften
Dlchtfihchentelle 1 oder 2, dadurch gekennzeichnet, daB de erste   35
(124, 125) sich voneinander unterscheiden, so daB DichfliAchenanordcnung
(112) elnen Ring aufweist,   sich die Dru'-ijlelchgewichte der zweiten
DichtMM- der ein Paar geneigter konzentrischer ungf~rmiger   chenteile
(124,125) voneinander unterschelden. Dkhtachen (118, 117) haL
11. Mechanische Fiichendichtung nach ehnem der 4. MUchanische
Flichendichtung nach elnern der    Ansprlche I bls 10, dadurch
gekennzelchnet, daB AnsprOche 1 bis 3, dadurch gekennzickhnet daB   40
eine ringformige Kammer (150) zwischen den driften die zweiten
Dichdflchentelle (124, 125) bez~glich   Dichtichsnteilen (140, 141)
gebildet Ist, wobel sin der inneren und AuSeren Durchmesser eines an
Durchgang (151) zu der ringfyrrnigen Kammer zwi- tern anderen Bauteil (110)
angeordneten rohrfarmi-  schen den Dichttlachen (116, 117 oder 135, 136)
des jen Stizteles (120) verschiebbar angeordnet und     ersten oder zweiten
Dichtflachenteiles (112, 124. abgedichtet sind.
45   125) geschaffen ist, durch den Fluid aus der ring- 5. Mechanische
Flichendichtung nach Anspruch      fermigen Kammer (150) entfernt odor in
die ringfor- 4, dadurch gskennzoichnet, daB KMile (127), die an  mige
Kammer (150) eingefthrt werden kann. dam rohrforrngen Steii (120)
angeordnet sind, in      12. Mechanische FlMchendichtung nach einem axial
verbufende Keilnuten (128) in den zweiten     der vorhergehendon Ansprfche,
dadurch gekenn- Dichgflchentelin (124, 125) eingreifen, urn eine   50
zeichnet, daB das oder jedes dritte Dichttiachentell Drehung der zweiten
Dichtichentefie (124, 125) re-  (140,141) aus einem Material hergestellt
ist, des wei- lativ zu dem StOeil (120) zu verhindem und gikh-    cher ist
als die Materiaiien, die zum Bilden der zeibg eine Axialbwegung der
Dichtfdlclnutelo        Dichtfiachen des ersten und zweiten Dichtflachen-
(124,125) zuzuiassen.                              teiles (112, 124,125)
verwendet warden. 6. Mechanische FlAchendichtung nach Anspruch   55   13.
Mechanische Flichendichtung  nach An- 4 oder 5, dadurch gekennzeichnet, daB
voneinan-     spruch 12, dadurch gskennzoichnet daB des oder der getrennte
Federeinrichtungen (132) vorgese-    jedes dritte Dichfflachenteil (140,
141) aus Graphit, hen sind, um die zweiten Dichtftlchenteile (124, 125)
Kohlenstoff oder einem  Kunststoff hergestelit ist unabhbing voneinander
gegen de erste Dichftfi-      und das erste und zweite Diciatfichenteil
(112, 124, chenanordnung (112) zu drigen.                 60   125) aus
Metall oder einem gesinterten feuerfesten 7. Mechanische Flachendichtung
nach Anspruch      Material hergestellt sind. 6, dadurch gekennzeichnet,
daB eine Viekzahl von      14. Mechanische Fiachendichtung nach einem
winkdig voneinander beabstandeten, axial verau-     der vorhergehenden
AnsprOche, dadurch gekenn- fenden Nuten (130, 131) in der Au8eren
Oberflache   zeichnet, daB die Dichtflachen (116, 117, 135, 136) des
inneren zweiten Dichtfiachenteiles (124) und   65   des ersten und zweiten
Dichtfiichenteiles (112, 124, 5    C  L  M  S* 



125) durch austauschbare Einsaatzstcko geoblidet  t (116,117) 6tant
Inclinoes par rapport A 'axe du pro- sind.
mier ensemble de faces d'etancheite (112), tandis 15. Mochanische
Flachendichtung nach einom      quo doux douxiemes plbces frontales
annulalro3 der vorhorgehonden AnsprOche, dadurch gekonn-     d'tancheit
(124, 125) sont monteos sur l'autre ele- zeichnet, daB sines odor mehrere
der ringldrmigen   5   ment (110) en etant espaces l'une de l'utre dans lo
Tole (112, 124, 125, 140, 4. , .Ila In sine Vieizahl  sons radial, ces
deuxiemes paces frontales d'etan- von bogonfOrmigen Telbn gespaiton sind.
chditi (124,125) etant fixes on rotation, mals mobiles 16. Mochanlsche
Flichondlchtung nach einom      d'une maniere independante dans lo sons
axial, par der vorhoehonden AnsprOcho, dadurch gekonn-       rapport A
l'autre iliment (110). zeichnet, daB die Dlchtflkchen (116, 117, 135, 136,
10    2. Garriture mecanique d'ltanchWiti de typo fron- 142, 143, 144, 145)
der DichtMchentelle (112, 124,  tlJ suivant ia revendicatlon 1, caractisee
on co 125, 140, 141) eine kgelstumpffOrmige Gestalt ha-  quo los faces
d'tancheiti (116, 117) du premieren- ben.
semble de faces ditanchilt (112) ont des inciinal- 17. Mechansche
Flichondichtung nach olnem       soms opposees. dor AnprOche I bia 15, bei
weicher de Dichtfichen   15    3. Garniture micanique d'itancheift de type
fron- (116,117,135, 136,142,143,144,145) der DIchtI-    tal suivant la
revendication 1 ou 2, caractrisde on chentello (112,124, 125,140, 141) sine
halbkugefOr-  ca quo ls premier ensembie do faces d'itanchfti mige Gst
habon.                                  (112) est constftu6 par une bague
presentant doux 18. Mechanische FlAchendichtung nach olnem      faces
annulalres d'dtanchWit6 (116, 117) Inclilnes et der vorhergehendon
AnsprOche, bei weicher oine   20  coaxbales. Notdchtfliche an demn zweiton
Dichtfillicntell      4. Garniture mecanique d'itanchiiti de type (124,
125) zurAniago mit dom ,'sten Dlchfllen-    frontal sulvant l'une
quelconque des revendica- ten (112)  Kre henist,wenn die Abnuteung an
tions 1 A 3, caractls on co quo ies dbwdmes dem dritten Didnteil (140,141)
eing bestimm-      plAces frontaies d'etancheite (124, 125) sont mon- te
Grenze orrelcht odr das dritte Dlflhntil  25  ties de maniAre coulissante,
et de fagon itanche, (140,141) zualmorcht                              par
rapport aux surfaces cylindriques Interhure et exterbure d'une pleo
tubuaire de support (120) Rmndreafns
montie sur rautre ilement (110). 5. Garniture micanique d'4taniteite de
type fron- 1. Garniture micanique d'itanchiitt de type fron-  30  tal
sulwant la revendication 4, caractirlsie en ca tal, permettant 'assurer un
joint itanche aux flul-  quo des clavettes (127) monties sur la plAce
tubufa- des wrdre deux elements rtatifa run par rapport a  re de support
(120) s'engagent doan des rainures de l'autre, coft garniture micanique
d'etanchit de   cavete (128) s'tendant axialement dane lea douxib- type
frontal comprenant deux ensembles de garitu-  mes places frontales
d'etancheite (124, 125), de fa- red'btwnchwit(112,140,124,132;
112,141.125,130)   35  gon a eprnicher une rotation de ces pleces ronta-
coadaux dont chacun comprend tine premire plAce   lea d'-6racheit (124,
125) par rapport & ia plce de frontale annuilre d'tanchiit (112) mantie
dune    support (120), tout on on permettant un deplacement maniere be on
rotation, et de tagon etache, par   .   axMaM. rapport A run des  ment
(110,111), une detdme       6. Garniture m      d'itanchiiti de type fron-
piAce frontale annulalre d'itanch~iti (124, 125) mon-  40  tal suk-ant la
revondlcatlon 4 ou 5, caracteisie en tie d'une maniere fixe en rotation, et
de fagon etan-  co quo des moyens distincts de sollidtation eiasti- che,
par rapport A rautre des  iments (110,111), cet-  quo (132) sont priws pour
repousser iastique- to deuxAme plAce frontale ditanchti (124, 125)    ment
les deuxibmes pleces frontaies d'etanchite etant mobile axtalemen par
rapport aux deux ele-  (124, 125) d'une man"re kndipendante on direction
ments (110, 111), lea premiire et deuobme plbces   45   du premier ensemble
deo faces d'tanchit ((112). frontales d'itanchedt (112.124,125) comportant
des  7. Garniture micanique crdtanchiiti de type fron- faces ditanchit
(116,135,117,136) dlnclinalsons   tai suhvant la revendicatin  B.
caractirlsie en ca opposdes, une taolslnie plAce frortale annulaire  quo
plusleurs ralnures (130, 131) s'tendant axiale. d'6tanchiit (140,141)
disposse entre les premlbre  ment et riparties danas l sons circonfirentiel
sont et douxieme pieces frontales d'itanchitt (112, 124,  50   privues dans
la surface extirieure de la deuxiAme 125) et libre de turner par rapport A
celles-cl, et  pisce frontale d`itanchiiti (124) situie a I'intiereur des
mayens de soiitation eiastique (132) associes  et dans la surface Itirieure
de la doexAme pl~ce A la deuxibme plAce frontale d`itahnilt (124,125)
frontale crdtanchdt (125) situe A rextireur, de de fagon A la repousser
61astiquorent dana Is sons  sorts quo, lorqu'eles sont alignies, cas gorges
axial vers la prerniire plece frontale d'etancheMte  55  (130, 131)
constituent des emplacements pour plu- (112), de manibre A maintenir des
faces opposies  sleurs ressorts de compression (132), riparts dans
d'tandclti (142, 143, 144, 145) de la troisibme   lo sons circonfirenliel,
qui agissent entre l'extremi- piece froniale d'etancheite (140, 141) on
contact  te de la pice tubulaire de support (120) et I'xtermIt d'itanchiiti
avoc des faces dteancheiti (116, 117,  fermie des gorges (130,131)
sftendant axialement, 135, 136) respectivement des promiAre et deuxiLme
so   de fagon A repousser Ilastquement les deuxiemes pieces frontales
d'etancheiti (IIZ 124, 125), carac-  pieces frontales d'itanchiit6 (124,
125) en direction teisie en ca  qu'un premier ensemble de faces     du
premier ensemble de faces detanchiti (112). d'etanch  (112) eat monte sur
un prenier itiment     8. Garniture micanique d'itancdiiR de type fron-
(111) et comporte deux faces d'tanchitb (116,117)  tal sulvant la
revendication 7, caractirlsie en ce espacies dans lo sons radial, ces faces
d'etanchei-  65   qu'une sur dbux des gorges (131) s'itendant axiale.- 6
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*  C  L  M  S  * TIrent dons ia deuxieme piece frontale d'6tanch6lt6  tions
precddentes, coract6ris6  en ce qu'une ou (125) situeo a l'exterieur at une
stir deux des gorges  plusiours des pieces annulalres (112, 124, 125, 140,
(130) s'dtendant axialement dans as deuxieme piece  141) sont diviseos
axialement en plusleurs parties en frontalo d'etancheite (124) sitube a
l'interiour sont  forms de secteurs cylindriques. d'une ongueur plus grand.
par r-pport aux gorges   5  18. Garniture micanique d'dtancheite de type
intermddiaires, lhs gorges pius wurtes (131) pr6-  frontal suivant lune
quelconque des rovendica- vues sur la deuxieme plce frontale d'etanchelte
tions priodontes, caractertsee on ce quo fee fa- (125) situee a l'exteriour
etant aligndes avoc les gor-  ces d'dtanchlMtd (116, 117, 135, 136, 142,
143, 144, ges plus longues (130) prevues sur la deuxibme pl-  145) 6t les
pieoes frontaies d'btanchdetd (112, 124, ce frontale d'dtanchdtd (124)
situee A lintbriour, de   10   125, 140, 141) ont une forms tronconique.
sorts quo.des ressorts adjacents (132) agissent en-  17. Garniture
mecanique d'etancheite de typo tre la pitce de support (120) et 1extrdmit
de ia gor-  frontal sulvant lune quelconque des rovendica- ge plus courts
(131) de la douxi(me piece frontala  tions 1
aI5,dansaaqualshleafacesd'dtanchbtd(116, d'btancheitb (125) sltuee A
l'extdrieur ou de la gorge  117,135, 136,142,143,144, 145) des pleces
fronta- plus courts (130) de la deuxieme piece frontal  15  les detanchdit6
(112, 124, 125, 140, 141) ont une for- d'etanchdite (124) situee A
lrntdrieur.           me de demi-tore. 9. Garniture mecanique d'tanchit de
type fron-    18. Garniture mecanlque d'etancheite de typo tal suivant Puns
quelconque des revondicalions 6 a  frontal suivant l'une quelonque des
revendica- 8, caractbrsee on ce quo les rigidihds des moyens  tions
prdcddentes, dans laquelle une face d'etan- de sollidialion  kaslique (132)
agissant sur les   20  chbite de secours est prevue sur ia deuxibme piece
deuxilmes plAces frontales d'btanchbite (124, 125)  frontale d'dtanchelt
(124, 125) pour venir au con-
situdoshlAintirieuretAl'extdrieursontdifftrentes.  tact de la premilre
plece frontale d'dtanchftb (112) 10. Garniture micanique d'dtanchWitd de
type    lorsque l'usure sur ia troisibme plce frontale frontal suivant
l'une quoeconque des revendica-   d'tanchdh6 (140, 141) atteint une cortane
limits ou lions 1 A 9, caractdriado en ce quo lbs dimensions   25  borsque
cot.e troisieme plice frontale d'tanchdlt6 des deuxilmos pleces frontales
d'etanchdite (124,  (140,141)s'bcrasesurelleo-meme. 125) sont difldrentes,
de sort. que rdquilbre de pression de ces deuxlmes pieces frontales drdtan-
chdit6 (124,125) es difflrent 11. Garniture m'canique   chdd do tpe   30
frontal suwhant runs quelconque des revondica- ffons 1 A 10, caractkiads en
ce qu'une chambre an- nulaire (150) ast dbirie entre Ms omismes picss
frontales d'dtandit6 (140, 141). un passsage (151) 6tantprlvu. de fagan  A
pur     dans coae dca-   35 bre annulaire, ente lbs faces d'elart (116, 117
ou 135,136) des Vpr asou des deikm  OhAces frontaies d' edtA     (liz
124,125). un fluide pou- vant etre eta d la chanbre annulaie (150). au y
Otre intbdult, raide de ce passage (151).    40 12. Garniture mbcanie
d'detanchdit6 de typo frontal suivant hun  qelonque des revedca tions
prciddentm camctirsde en ce quo la ou chaque tmisilme pte frontais
d'etanchdM (140. 141) est rdalsde en une matue qui est plus in-Aa   45 quo
les rnaMs ublds pour consfituer ls fces d'etandi des pmnirtes et des
secondes pl=ces frontales d'taneit (112,124,125). 13 Gamihge m~cnwu
de~tanch    de yp frontal suvant hln        12. eaatis n   50 ce quo a ou
chaque lrohsime piece frontalo ddtan- chbitb (140, 141) est rallee sn
graphite, carbons ou malilre plas      et en ce quelbs proni    et les
secondes pics frontaies detanhdiit6 (112, 124,125) sont rialles en un mdtal
ou en une matib-  55 re rdfractaire ttt. 14. Garnture mdcaniqus dc6ancheit6
do type frontal suivant rn  quelconque des revenxica- tions prdcddenes,
caracrs6 en ce quo lee fa- cesd'dtanchdt (11 1S117,135.136) despremnres et
60 des secondes   cs  frontales d'c6tacnd   (112, 124, 125) sont prdsenldes
par des pleces rappor- Ides remplagawes. 15. Garniture mdcanique d'danchdM
de type frontal suvant rune quelconque des revendica-  65    


