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(71)  We, CATERPILLAR   TRACTOR CO.,  for spherical bearings in certain
applications a corporation organised and existing under  is the ability to
rotate unlimitedly about an the laws of the State of California, United
axis [err] rotative sealing). States of America, of 100 N.E. Adams   Of
more general interest in this area are 5 Street, Peoria, State of Hlinois
61602,  U.S. Patent Nos. 2,306,613, 3,680,924 and 50 United  States of
America, do hereby declare  3,666,332. the  invention  for which  we pray
that a    According to the invention, there is pro- Patent may  be graned
to us, and the  vided a joint comprising a shaft, retainer method by which
it is to be performed, to  means disposed about the shaft and defining 10
be particularly described in and by the fol-  a  continuous annular
retainer surface, 55 lowing statement:-                   means for
maintaining the position of said This invention  relates to ball and socket
retainer surface relative to said shaft along joints,  and more
particularly to a ball and  the longitudinal ..axis thereof, means for
socket joint which allows full [err]  relative  preventing rotation of the
shaft relative to 15 rotation about an-axis, and a degree of  rela-  the
retainer means'about the longitudinal 60 tive angular motion transverse to
the axis,  axis or the shaft, ball means fixed relative to Positive sealing
of ball and socket joints  the shaft and defining an outwardly convex
subjected to both rotation and transverse   surface portion shaped as a
substantially angular motion has long been a problem.  spherical convex
zone, socket means com- 20 For the most part industry uses face or lip
prising a socket body defining a concave 65 type seals which engage the
outer peri-  surfaceportion substantially complementary phery of  the ball
or socket surface . and  to' and adjacent said convex surface portion which
run over a sealing zone altenately  of the ball means,  annular seal means
dis- exposed to the internal chamber and the  posed between the socket body
and the 25 exterior surface, open to the atmosphere.  retainer surface and
in continuous annular 70 (See  for  example, U.S Patent No.  contact with
the-socket body and retainer 3,506,315). With rotation and transverse
surface, said seal means being in continuous oscillation of the joints such
seals do not  annular sliding relation with at least one of traverse over a
relatively narrow band, but  the retainer surface and socket body so as 30
must follow  an orbital. path at times  to permit pivoting of the socket
body with 75 attempting to seal on spherical surfaces that  respect to the
ball means about the longi- have been covered with abrasive contamin-
tudinal axis of the shaft, and means for pre- ants. Often. the exterior
surface, of such a  venting sliding displacement of  the seal joint
deteriorates wiith age and service, and  means relative to the retainer
surface and 35 sustained-positive sealing on such surfaces  socket body
upon pivoting of the socket 80 is presently extremiely difficult to at
attain.   body with respect -to the ball means about Another problem with
such joints is that  axes perpendicularto said longitudinal axis, many have
included a large number of  parts  said seal means being capable of
resilient which must be installed sequentialy at the  deformation so as to
permit such pivoting 40 installation site, thus presenting the problem
about axes perpendicular to said longi- 85 of contaminants being allowed
into the  tudinal axis. sensitive bearing surfaces during such as  Some
embodiments of the invention will sembly.(See, for example, U.S. Patent No.
now be described by way of example and 3,620 578).
with reference  to the  accompanying draw- 45   Another requirement that
must be met ings, in which:                         90    2
1 457 599                              2 Fig. 1 is a sectional elevation of
a first    Annular seal means 60, 62 are disposed joint according to the
invention;         between the socket body 56 and the retainer Fig .2 is a
sectional elevation of part of  surface 34,and between the socket body 56 



a second joint according to the invention;    and retainer surface 40, .
respectively. An- 5   Fig. 3 is a sectional elevation of part of a  nular
seal means 60 are made up of a first 70 third joint according to the
invention;   annular resilient member 64 which is in Fig. 4 is a sectional
view of a fourth  continuous annular contact with the  re- joint according
to the invention; and     tainer surface 34 and bonded thereto, thus Fig. 5
is a sectional view of part of a fifth  preventing sliding of the seal
means 60 rela- - 10 joint according to the invention.         tive to the
retainer surface 34, an annular 75 Shown generally in Fig. 1 is a first em-
seal carrier 66 having a surface 68 substan- bodiment of joint 10. Such
joint 10 includes  tially perpendicular to the longitudinal axis a
cylindrical shaft 12 having oppositely ex- of the shaft 12 and in
continuous annular tending ends. The ends of the shaft 12 are  contact with
the annular resilient member 15 shown mounted in bores 14 16 defined by  64
and bonded thereto, and a second an- 80 walls 18 20 disposed on either side
of the  nular resilient member 70 carried by the seal joint- 10 The walls
18, 20 are split along  carrier 66 and in continuous annular con- and the
parts of the walls are held together  tact with the seal carrier 66, and
also in respective diameters of the bores 14, 16  continuous annular
sliding contact with the 20 by bolts 22. Disposed about the shaft 12 are
socket body 56.                      85 retainer means 24, made up of a
first re-   : Similarly, the annular seal means 62 are tainer portion 26
and a second retainer  made up of a first annular resilient member portion
28. First retainer portion  26  72 in continuous annular contact with the
includes  a tubular portion 30 'disposed retainer surface 40 and bonded
thereto, an 25 about the- -shaft 12, and .'a radially out-  annular seal
carrier 74 having a surface 76 90 wardly extending portion. 32 which de-
substantially perpendicular to the longitud- fines a continuous annular
retainer sur-  inal axis of the shaft 12 and incontinuous face 34. The
inner bore 36 of the tubular  contact with the annular resilient member
portion 30 is a slight interference fit with  72 and bonded thereto, and a
second annu- 30 the shaft 12, so as to fit reasonably tightly  lar
resilient member 78 carried by the seal 95 thereon.
carrier 74 and in continuous annular con- The second retainer portion 28
defines  tact with the seal carrier 74, and also in a  dially outwardly
extending portion 38  continuous annular  sliding contact with the which
also defines a continuous annular re-  socket body 56. Thus, the socket
body 56, 35 tainer surface'40. The retainer surfaces 34,  when rotated or
pivoted about the longi- 100 40 face toward each other, and are in  tudiial
axis of the shaft 12, rotates relative spaced relation to each other, and
are main-  to the annular resilient members 64, 70, 72, tained in such
spacing by the fact that the  78 and the seal carriers 66 74. inner bore 42
of the second retainer portion    The seal carrers 66, 74 define annular 40
28 is a slight  interference  fit with the outer  ribs 80, 82 respectively,
which are disposed 105 surface  43 of the tubular portion 30. The  toward
each other. The ribs 80, 82 are posi- retainer surfaces 34, 40 and tubular
por-  tioned in annular stepped portions 84, 86 tion 30 together define a
continuous an-  defined by the socket body 56 for sliding nular channel 44
about the shaft 12. Be-  and.guiding contact therewith as the socket 45
cause of the interference fits between shaft  body 56 rotates about the
longitudinal axis 110 12 and tubular portion  30, and between  of the shaft
12 relative to the seal carriers tubular portion  30 and second retainer
por-  66, 74. tion 28, the retainer means 24 are prevented    The ribs 80,
82 and stepped portions 84, from rotation relative to the shaft 12.    86
position the seal carriers  6 74 (and - 50  In this  embodiment retainer
surfaces 34,  hence the resilient members 70,  Thus, 115 40 are
substantially perpendicular to'the  the resilient members 70, 78 -are kept
in longitudinal axis of the shaft 12.     Intimate contact with the socket
body 56 in Ball means 46 are fixed about and held rela-  a  ontinuous,
circular manner, despite tive to  the tubullar  portion 30 by means of
transverse rotation or oscillation of the 55 shoulders 48, 50 defined by
the tubular por-  socket body 56 about any axis perpendicular 120 tion 30
and retainerportion 28, and between  to the longitudinal axis of the  shaft
12, which such ball means 46 are held . Such ball  even with simultaneous
rotation of the means' define a convex surface portion 52  socket body 56
more or less about the longi- in the shape  of a substantially spherical
tudinal axisof the shaft 12. In other words, 60 zone.
engagement of the ribs 80,82 with stepped 125 Socket means 54 comprising a
socket body  portions 84, 86, prevents sliding displace- 56 are disposed
about the ball means 46,  ment of the seal means 60, 62, relative to and
define a concave surface portion 58 sub-  the socket body 56 upon pivoting
of the stantially complementary to and adjacent  socket body with respect
to the ball means 65 the surface portion 52 of the ball means 46.  about
axes perpendicular to said longitud- 130    



3                                        1 457 599
3 inal axis.                                   The  annular. resilient
members (one The parts described are sized and posi-  shown at  114) are in
a compressed state, tioned so that the annular resilient mem  as previously
described. Since the surfaces bers 64, 72 are each in  a compressed state,
108, 110  116 and 118 are substantially 5 in fact, sufficiently compressed
to allow [err]  spherical zones centred at the centre of the 70 of movement
of the socket body 56 from a  ball means 102, the compressive force on
centered state (i.e., from a state in which  each annular resilient member
between the the  socket body56 is positioned only by the  bonded surfaces
thereof'is not increased compressive  forces of the annular resilient  upon
pivoting of the socket  body about any 10 members 64, 72) about any  axis
perpen-  axis of rotation perpendicular to the longi- 75 dicular to the
longitudinal axis of the shaft  tudinal axis of the shaft 104. 12  without
completely releasing compres-    In this embodiment, the shaft 104 acts to
sive force on  either of the annular resilient  interconnect the two
retainer portions, the members 64, 72 (ie.. without placing either
retainer portions being press-fitted over the 15 annular resilient member
64, 72 in tension)  shaft 104 to prevent rotation of the shaft 80 at any
point.                              104 relative to the retainer pottions
about The joint 10 may be pre-assembled in the  the longitudinal axis of
the shaft 104. following manner. The annular seal means    The joint
requires no lubrication because 60 are positioned about tubular portion 30,
in this embodiment a resin-impregnated 20 with the surfaces being bonded as
described  fibrous bearing liner 120  is fixed to the sub- 85 above. The
socket body 56 made up of split  stantially concave surface portion 122 in
halves as shown, is assembled on the ball  facing relation to the
substantially convex means 46 as shown, and the halves are fixed  surface
portion 124 of the ball means 102, together. The ball means 46 and socket
body  and.between the surfaces 122 and 124. These 25 56 are then urged
leftwardly until the rib  moulded bearing linersinclude various cloth 90 SO
engages the stepped portion 84, and the  and/or  filament arrangements
disposed annular resilient member 64 is compressed  therein so that no
lubrication is required be- until the ball means 46 abut the shoulder 48.
cause of the liners' self-lubricating proper- The similar seal means 62 are
then moved  ties. 30 leftward about the tubular portion 30, and    It this
embodiment, the socket means are 95 second  retainer portion 28 is pressed
left-  of a reinforced plastics material. The resil- ward on the tubular
portion 30 until should  ient members.(one shown at 123) carried by der 50
is in contact with ball means 46 (the  the seal carriers are actually in
sliding en- proper surfaces being bonded together, of  gagement with a:
metal washer 125 which 35 course, as described above), which com   makes up
part of the socket means. The 100 presses annular motherb  72 to the extent
socket means define stepped portions (one necessary. This <eitire' assembly
may Abe  shown at 127)Xas described in the previous pressed onto'shaft 12,
and the socket body  embodiment. The bearing liner 120 extends 36 BX mav be
pressed into the bore 88 of a  as shown: to provide lubrication in these 40
centra atn 90. The joint miay the* be fitted  areas in relation. to the
ribs which are dis- 105 to the walls'18 and 20.                    posed
therein.' The first retainer portion;26 defines pas-    In the Fig. 3
enibodimenet, the shaft 130 sage meahs9'2 f6r allowing introduction of
includes ball mieafs 132' formed as an int- lubricating fluid
:therethrough' to the slt-  tegral part thereof. The shaft 130 further de-
45 faces 52, '5.                      -'      fines a central longitudinal
passage 134 and 110 A dry'form  of sealed cartridge joint 100  a plurality
of centrally disposed radial pas- is shown -in' i. 2. In this
embbOdinmntt'the  sages 136 for allowing .introduetion of lubri- ball means
102 aI e alpessfit ci the shaft  cating fluid thetethrough to the ball and
104, as are the:twbo retailer pottioM'-(one  socket surfaces. A plhg 138 is
removably 50 shown at 106). The retainer surfaces '(one  secured in the end
of the passage: 134 for the 115 shown at  108):' are slibstantialljy'
spherical  purpose of adding lubricant within the joint. zones whose
centres are at the cOftre O-f the   Utnder some conditioiiZ it is difficult
to ball meais '102. Also, the sufes 110' of  field service a joint,' and
more particularly, the seal''carriers" -(nt' shoQwt ati 1:12) 2rte
difficult to remove a shaft thereof which is 55 substantially
iphelealfionhelsl *ith kTnttes at  pressed into apertures in the retainer
means. 120 F       the eentre of the baflft`eats' lthT-'an-  The
constructiont ot Pfig; 4 solves* this ntular resilient'-member 114 defiies
stiffices  problem by providing a flanged shaft 140 116, 118, wich f
'alsoiub"tsntidlly a'thei-  which is removably secured toWa wall 142 by
-cal zones ceiit'ed a`-the delite "of tlit ball  a pluralityof
retainiig'bolts 144. 'An extef- 60 means 102, and which-te? boud~i -tothe
nal cylindrical surace 146 of the shaft 140 125 surfaces 108And 110  Spbcti
'3t (Asimilar  is disposed as a freely slidable 'fit in a bore annular
resilienth m'e`mberfis shaped lile*wis   148 in the wall 142. The-retaitler
means 150 ",and associated sifilarly witfhthe hseal carrier  are in
slightly tight pressg-ft relatio. with the *-.   and retainer+ siface on
dihe other side of the  central portion of the flanged Shaft 140.A 



65 ball means 102.)                           end cap 152 embraces
the'tektreitity-of_thel 130 /    1457599
4 shaft 140 and is held in contact with the  sliding relation with at least
one of the retainer means 150  of  the joint by a plur-  retainer surface
and socket body so as. to ality of bolts 154 threadedly engaged in the
permit pivoting  of the socket shaft 140. Such a construction allows rela-
respect to the ball means  about the longi- 5 tive motion to occur between
the adjacent   tudina  axis   of the   shaft and means for 70 bearing
surfaces of the ball and socket. The  preventing sliding displacment of the
seal diametrical clearances at adjacent cylin-  means relative to the
retainer surface and drical surfaces 156 and 158 are relatively  socket
body upon .pivoting of the socket loose to allow more convenient and easy
body with respect to the ball means about 10 field servicing of the joints;
It is to be noted  axes perpendicular to said longitudinal axis. 75 that
the joint of this embodiment can be  said  seal means being capable of
resilient easily installed in the field without the dan-  deformation to
permit such pivoting about ger of contamination by dirt.              axes
ptrpendicular to said longitudinal axis. In the embodiment of Fig. - 5,
another    2.  A joint as claimed in claim 1 wherein 15 easily removable
shaft 160 is provided with  and retainer means further defines a second 80
the joint. The shaft 160 is a freely slidable  continuous annular retainer
surface facing fit within the bores 162, 164 defined by walls  toward the
first retainer surface and in 166 168. The shaft 160 defines splines 170
spaced relation thereto and includes means in engagement with splines 172
defined by  interconnecting  the retainer surfaces to 20 the inner surface
of the tubular portion 174,  maintain the retainer  surfaces in  spaced 85
so that the shaft 160 is a freely slidable fit  relation and to define
there with a continu- within the tubular portion 174 but is pre-  ous
annular channel about the shaft, the vented from rotation relative thereto
by the  joint further compising a second annular engagement of splines 170,
172. The shaft  seal means, the first  and second annular seal 25 160 is
suitably removably secured to the  means being disposed between and in
con- 90 wall 166 by a lock arrangement generally  tinuous annular contact
with the socket shown at 176. The retaiher means 178 in  body and the first
or second retainer surface this embodiment are assembled by welding
respectively.            . a retainer portion 180 to tubular portion 174
3.  A joint as claimed in claim 1 or 2 30 after the ball means 184  socket
body 186,  wherein the or annular   seal means 95 and annular seal means
188, 190 have been   comprise a first  annular resilient   member in
positioned about the tubular portion 174.  continuous annular contact with
the respec- Retainer portion 182 may be           tive retainet surface an
annular  seal car- med with the tubular portion                 rier in
continuous annular contact with the 35     Thus it may be seen that the
inventino  first annular resilient member   and a second 100 provides a
simple, efficient and easily   annular resilient member car ried by the
assembled joint in which positive sealing  annular seal carrier and in
continuous an- is provided while allowing [err] elative  nular contact with
the annular seal carrier. rotation about an axis and a degree of rota-
4. A joint as claimed in claim 3 wherein 40 tion transverse to the axis and
which may  the or each second annular resilient member 105 be assembled to
an extent in a controlled  is in continuous annular sliding contact with
environment, thus reducing the risk of con-  the socket body. taminants
getting into th sensitive bearing   5.   A joint  as claimed in claim 4
wherein surfaces.                                    the or each  first
annular  resilient, ,member is 45   WHAT WE CLAIM IS:-
bonded to the respective retainer surface, 110 1. A joint comprising a
shaft, retainer  and the or each annular seal carrier is means disposed
about the shaft  and defining  bonded to the respective first annular resil
a  continuous  annular retainer surface,   ient member, so that the socket
body, when means for maintaining the position of said  rotated about the
longitudinal' axis of the 50 retainer surface relative to said shaft
or each first 115 the longitudinal axis thereof, means for -pre-  and
second annular resilient  members and venting rotation of the shaft
relative to the  seal carrier. retainer means about the longitudinal axis
6. A joint as claimed in claim 3, 4 or 5 of the shaft, ball means fixed
relative tote  wherein the or each annular seal carrier 55 shaft and
defining an outwardly  convex sur-  defines an  annular rib disposed toward
the 120 face portion shaped  as a substantially spheri-  socket body and
positioned   in an annular cal convex zone socket means comprising  stepped
portion defined by the socket body a socket body defining   a  concave
surface  for sliding and guiding  contact therewith as portion
substantially complementary   to   and  the socket body rotates relative to
the 125 



60 adjacent said  convex  surface  portion  of the  annular seal  carrier.
ball means annular seal means disposed be-    7.  A joint a claimed  in any
of claim 3 tween the socket body and the retainer sur-  to 6 wherein the or
each first annular resil- face and in continuousannular contact with  ient
member is in a compressed state be- the socket body and retainer surface,
said  tween therespective retainer surface and 65 seal  means being in
continuous annular  seal carrier.          130    1 457 599
4 shaft 140 and is held in contact with the  sliding relation with at least
one of the retainer means 150 of the joint by a plur-  retainer surface and
socket body so as to ality of bolts 154 threadedly engaged in the  permit
pivoting of the socket body with shaft 140. Such a construction allows
rela-  respect to the ball means about the longi- 5 tive motion to occur
between the adjacent  tudinal axis of the shaft, and means for 70 bearing
surfaces of the ball and socket. The  preventing sliding displacement of
the seal diametrical clearances at adjacent cylin-  means relative to the
retainer surface and drical surfaces -156 and 158 are relatively  socket
body upon pivoting of the socket loose to allow more convenient and easy
body with respect to the ball means about 10 field servicing of the joints.
It is to be noted  axes perpendicular to said longitudinal axis. 75 that
the joint of this embodiment can be  said seal means being capable of
resilient easily installed in the field without the dan-  deformation to
permit such pivoting about ger of contamination by dirt.            axes
ptrpendicular to said longitudinal axis. In the embodiment of Fig. 5,
another    2. A joint as claimed in claim 1 wherein 15 easily removable
shaft 160 is provided with  and retainer means further defines a second 80
the joint. The shaft 160 is a freely slidable  continuous annular retainer
surface facing fit within the bores 162, 164 defined by walls  toward the
first retainer surface and  in 166. 168. The shaft 160 defines splines 170
spaced relation thereto and includes means in engagement with splines 172
defined by  interconnecting the retainer surfaces to 20 the inner surface
of the tubular portion 174,  maintain the retainer surfaces in spaced 85 so
that the shaft 160 is a freely slidable fit  relation and to define
therewith a continu- within the tubular portion 174, but is pre-  ous
annular channel about the shaft, the vented from rotation relative thereto
by the  joint further comprising a second annular engagement of splines
170, 172. The shaft  seal means, the first and second annular seal 25 160
is suitably removably secured to the  means being disposed between and in
con- 90 wall 166 by a lock arrangement generally  tinuous annular contact
with the socket shown at 176. The retainer means 178 in  body and the first
or second retainer surface this embodiment are assembled by welding
respectively. a retainer portion 180 to tubular portion 174    3. A joint
as claimed in claim 1 or 2 30 after the ball means 184, socket body 186,
wherein the or each annular seal means 95 and annular seal means 188, 190
have been  comprise a first annular resilient member in positioned about
the tubular portion 174.  continuous annular contact with the respec-
Retainer portion 182 may be integrally for-  tive retainer surface, an
annular seal car- med with the tubular portion 174.        rier in
continuous annular contact with the 35   Thus it may be seen that the
invention  first annular resilient member, and a second 100 provides a
simple, efficient and easily-  annular resilient member carried by the
assembled joint in which positive sealing  annular seal carrier and in
continuous an- is provided while allowing [err] relative  nular contact
with the annular seal carrier. rotation about an axis and a degree of rota-
4. A joint as claimed in claim 3 wherein 40 tion transverse to the axis and
which may  the or each second annular resilient member 105 be assembled to
an extent in a controlled  is in continuous annular sliding contact with
environment, thus reducing the risk of con-  the socket body. taminants
getting into the sensitive bearing    5. A joint as claimed in claim 4
wherein surfaces.                                 the or each first annular
resilient member is 45   WHAT WE CLAIM IS:-                      bonded to
the respective retainer surface, 110 1. A joint comprising a shaft,
retainer  and the or each annular seal carrier is means disposed about the
shaft and defining  bonded to the respective first annular resil- a
continuous annular retainer surface,  ient member, so that the socket body,
when means for maintaining the position of said  rotated about the
longitudinal axis of the 50 retainer surface relative to said shaft along
shaft, rotates relative to the or each first 115 the longitudinal axis
thereof, means for pre-  and second annular resilient members and venting
rotation of the shaft relative to the  seal carrier. retainer means about
the longitudinal axis   6. A joint as claimed in claim 3, 4 or 5 of the
shaft, ball means fixed relative to the  wherein the or each annular seal
carrier 55 shaft and defining an outwardly convex sur-  defines an annular
rib disposed toward the 120 



face portion shaped as a substantially spheri-  socket body and positioned
in an annular cal convex zone, socket means comprising  stepped portion
defined by the socket body a socket body defining a concave surface  for
sliding and guiding contact therewith as portion substantially
complementary to and  the socket body rotates relative to the 60 adjacent
said convex surface portion of the  annular seal carrier.
125 ball means, annular seal means disposed be-    7. A joint as claimed in
any of claims 3 tween the socket body and the retainer sur-  to 6 wherein
the or each first annular resil- face and in continuous annular contact
with  ient member is in a compressed state be- the socket body and retainer
surface, said  tween the respective retainer surface and 65 seal means
being in continuous annular  seal carrier.                             130
5                                       1457 599
5 8. A joint as claimed in claim 7 wherein  posed about the shaft, the
first and second the or each first annular resilient member is  retainer
surfaces being fixed relative there- sufficiently compressed  to allow
[err] of  to. movement in either direction from a cen=    13. A joint as
claimed in claim 12 and 5 tered state of the socket body about any axis
further comprising first and second walls on 50 of rotation substantially
perpendicular to  either side of the retainer means and defin- the
longitudinal axis of the shaft without  ing first and second bores in which
said shaft completely releasing compressive force on  is a freely slidable
fit, and means for re- the first annular resilient member at any  leasably
securing the shaft relative to one 10 point.
of the walls.                           55 9. A joint as claimed in claim 2
and any    14. A joint as claimed in claim 12 or 13 of claims 3 to 8
wherein the first and second  wherein the shaft is a freely slidable fit
with- retainer surfaces are substantially perpen-  in the tubular means
longitudinally thereof. dicular to the longitudinal axis of the shaft,
15. A joint as claimed in claim 12, 13 or 15 against which surfaces the
respective first  14 wherein the means for preventing rota- 60 annular
resilient members are in continuous  tion of the shaft relative to the
retaine. annular contact and the respective seal car-  means comprise
spline means defined by the riers define surfaces substantially perpen-
shaft and in engagement with spline means dicular to the longitudinal axis
of the shaft  defined by the inner surface of the tubular 20 and against
which the respective first an-  means.                                65
nular resilient members are in continuous    16. A joint as claimed in any
preceding annular contact.                         claim wherein the shaft
and ball means de- 10. A joint as claimed in claim 2 and  fine passage
means for allowing introduction any of claims 3 to 8 wherein the first and
of lubricating fluid therethrough to the ball 25 second retainer surfaces
are substantially  and socket surfaces.                 70 spherical zones
having their centres at the    17. A joint as claimed in any preceding
centre of the ball means, against which  claim wherein the retainer means
define retainer surfaces the respective first annular  passage means for
allowing introduction of resilient members are in continuous contact
lubricating fluid therethrough to the ball 30 and the seal carriers also
define surfaces  and socket surfaces.                  75 which are
substantially spherical zones hav-    18. A joint as claimed in any of
claims ing their centres at the centre of the ball  1 to 15 further
comprising a liner fixed to means, and against which the respective first
the concave surface portion defined by the annular resilient members are in
continuous  socket body, and disposed between said con- 35 annular contact.
cave surface portion and the convex sur- 80 11. A joint as claimed in claim
9 or 10  face portion of the ball means. wherein the means interconnecting
the re-    19. A joint substantially as hereinbefore tainer surfaces
comprise the shaft, the re-  described with reference to any figure of
tainer means being fixed relative to the shaft  the accompanying drawings.
40 to prevent rotation of the shaft relative to        For the Applicants,
the retainer means about the longitudinal        FRANK B. DEHN   CO., axis
of the shaft.                               Chartered Patent Agents, 12. A
joint as claimed in claim 9 or 10            Imperial House, wherein the
means interconnecting the re-             15/19 Kingsdway, 45 tainer
surfaces comprise tubular means dis-           London, W.C.2. Printed for
Her Majesty's Stationery Office by The Tweeddale Press Ltd.,
Berwick-upon-Tweed, 1976. Published at the Patent Office, 25 Southampton
Buildings, London, WC2A 1AY, from which copies may be obtain    


