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TRUNNION BEARING ASSEMBLY (71)    We,    CATERPILLAR   less strength than
would be desirable while  50 TRACTOR CO., a corporation  organised  the
surface is less hard than would be and existing under the laws of the State
of  desirable. Consequently, case crushing, California, United States of
America, of 100  chipping, and rapid wear occur at  the 5   N.E. Adams
Street, Peoria, State of Illinois  surface and breakage is common. When
61629, United States  of America, do hereby  failure or serious
deterioration has  55 declare the invention for which we pray that
occurred, the entire ball and trunnion a patent may  be  granted to us, and
the  element must be replaced. method by which it is to be performed, to be
It has heretofore been proposed to form 10   particularly described in and
by the  the trunnion as a two piece   element in following statement:-
which the necessary spherical surface is on  .60 This invention relates to
trunnion bearing  a replaceable sleeve which fits coaxially on assemblies
for coupling  elements which a cylindrical trunnion shaft. This must
undergo relative movement and more  construction  has  the potential for 15
particularly to  such bearing assemblies   alleviating the problems
discussed above. which  provide a ball and socket action.    The
spherically surfaced sleeve may more  65 Ball and socket joints are
extensively  easily be heat treated to a desired hardness used in a variety
of devices to provide for  while the shaft  on which the sleeve is dis-
pivoting movement of one element relative  posed may  be separately heat
treated for to another about a principal pivot axis while  maximum
strength.as heretofore de- providing so me limited freedom  of  signed,
replaceable  sleeve trunnion  70 movement at right angles to the primary
bearings of this kind have been undesirably motion. In some usages,
trunnion bearing  costly and complex and have been difficult assemblies,
may be  subjected to heavy  to assemble and reassemble. Heretofore the 



25  loads, sudden shock forces,  and abrasion.  replaceable sleeve has been
secured to the Under these circumstances strength and  supporting trunnion
shaft either by welding  75 durability are  highly   important considera -
or by complex  bulky retainer means which tions. Trunnion  bearing
assemblies are  adds substantially to the cost and size of the used, for
example, to couple the push arms  assembly and which require a complicated
30  of a bull-dozer attachment  to the sides of a  series of operations in
order to replace the tractor. In this usage the bearings may be
spherical surface sleeve. subjected to the severe operating conditions
Accordingly, it is an object of this described above and expensive and time
invention to provide  a trunnion bearing consuming repairs or replacement
are  assembly which is basically  more durable 35  frequently necessary.
but  which may  be easily, quickly , and The most common  form  of ball and
inexpensively  repaired when that does           85 socket trunnion joint
employs a ball formed   become necessary. as an integral element with the
supporting  According to the invention we provide a trunnion shaft. It is
difficult to design such a  trunnion  bearing for securing a pivotable 40
ball and socket joint for maximum durability  element to a supporting
element and in part because of the practical problems  comprising: a
trunnion shaft adapted for  90 involved in heat treating the bulky metal
attachment to said supporting element at ball  to obtain a  desired
combination of  one end and having an annular shoulder interior strength
for resiting breakage  facing the other end a sleeve disposed 45  coupled
with surface hardness for resisting   coaxially on said trunnion shaft in
abutment wear. As different forms of heat treatment  with said shoulder
thereof, said  sleeve  95 are required for these two  purposes, the  having
an outer surface of spherical con- result has been  an undesirable
compromise  figuration, a pair of bearing cap  members wherein the interior
of the ball element has  secured together by releasable means and    2
1,521,705 havin inner suaces which jointly form a  cylinder portion 21 is
formed integrally on spherical surface conforming to said outer  the
trunnion shaft to fit into a conforniing surface of said sleeve and which
is in   circular recess 22 in the frame 14. The contact therewith, one of
said bearing cap  trunnion  shaft 17 has an intermediate 5   members being
adapted for attachment to  portion 23 which tapersto a lesser diameter  70
said pivotable element, a circular retainer  outwardly from the frame 14
and flange 18 



member abutted against-said other end of  and which terminates at an
annular said trunnion shaft in coaxial relationship  shoulder 24 that faces
towards the outer end therewith and being of greater diameter  portion 26
of the trunnion shaft. Outer end 10  than said other end of said trunnion
shaft to   portion 26 has a cylindrical outer end form a radially outwardly
extending surface     A replaceable sleeve 27 is disposed adjacent said
other end of said trunnion   coaxially on trunnion shaft end portion 26
shaft in order to hold said sleeve thereon,  in abutment with shoulder 24
and has an and disengageable threaded fastener means  outer surface 28 of
spherical configuration 15   engaging said other end of said trunnion
Sleeve 27 may, if desired, have a slightly  80 shaft and said retainer
member to hold said  smaller internal diameter than the outer retainer
member in abutment against said diameter of the, trunnion shaft portion 26
in other end of said trunnion shaft.        order to provide for a shrink
fit thereon. In The  invention, together with further  order to replace and
remove the sleeve 27 20   features and advantages thereof, will best  under
this condiiton, the sleeve is heated   85 be understood by reference to the
following  just prior to emplacement or removal so description of a
preferred embodiment  that it expands sufficiently to provide the taken
in  conjunction  with  the   necessary clearance accompanying drawings .
The sleeve 27 may be formed of different 25     In the accompany drawings:
material than the trunnion shaft 26 or may   90 Figure 1 is an exterior
view of a trunnion   be formed of the same material but bearing assembly as
utilized to couple a  subjected  to  different metallurgical bulldozer
attachment to  a crawler tractor,  treatment, so that the two elements have
30     Figure 2 is a section view taken along line   most cases, it is
desirable that the sleeve   95 II-II of Figue I illustrating the internal
27 be relatively hard in comparison with the construction  of the  trunnion
bearing  trunnion shaft to reduce surface wear, while assembly thereof .
the trunnion shaft should be of relatively Referring now  to Figures 1 and
2 of the  high strength to reduce breakage *   35   drawings in
conjunction, a trunnion bearing   A pair of bearing cap members 29 and 30
100 assembly 11 is depicted as employed for  are disposed on opposite sides
of sleeve 27 oupling the push arms of a bulldozer  and  are releasaby
secured together by attachment 13 to the outer sides of   the  means such
as bolts 31 which extend undercarriage frames 14 of a crawler tractor
through  both members. Bearing cap 40   16. While this is a usage in which
the    members 29 and. 30 have spherical inner 105 characteristics of the
present   trunnion   surfaces 32 and 33, respectively which fit bearing 11
are particularly useful, it will be   directly against the spherical
surface 28 of 



apparent that the invention may. also besleeve 27, the surfaces 32     33
hga employed in other situations' where an  curvature conforming to that of
sleeve 45   element such as the push arm  12 must be  surface 28. Bearing
cap members 29 and 30  110 coupled. to a supporting structure such as  have
a greater thickness along the axis-of the undercarriage frame  14 while
being  the trunnion shaft 17 than does the sleeve 27 capable of pivoting
motion relative thereto.  and. thus extend outwardly and inwardly to It
will be recognized by those skilled in the  overlap the sleeve at both ends
thereof. 50   art, that a bearing situated in a  context such  Bulldozer
psh arm  12 is joined to one of  115 as that illustrate in Figures I and 2
is sub-  bearing cap members, member 29 in this jected  to  severe and
variable  loading  instance, by suitable means such as by being including
sudden impact forces which may  welded  thereto. Push  arm   12 may  be be
indirect and transmitted  through the  pivoted about the axis of trunnion
17 55  push arm  12 or which may be direct when  by turning of be29 and  30
on  120 the bearing 11 itself comes into contact with  sleeve 27 and is
also capable. of a relatively an  external object such. as a large. rock.
limited degree of motion in a direction  at Referring  now  to Figure 2  in
particular,  right angles to the plane of the principal trunnion  bearing
assembly  11 includes a  pivoting motion. Thus the trunnion bearing 60
trunnion  shaft 17 having a mounting  flange  assembly 11 provides an
effect similar to  125 18. at the  inner end  that may be disposed  that of
ad 'socket joint. against  under-carriage  frame member 14    Considering
now the retainer means 34 and secured  thereto by  bolts 19. To  which
assures retention of the sleeve 27 on facilitate  positioning   of  the
trunnion  the trunnion shaft 17, it should be observed 65   bearing 11  on
the  frame  14, a short pilot  that  sleeve 27 has a length somewhat 130
3                                     1,521,705
3 greater than that of the trunnion shaft  of greater diameter than said
other end of portion 26 and extends a small distance out-  said trunnion
shaft to form a radially out- wardly from  the end surface 36 of the
wardly extending surface adjacent said trunnion shaft. An annular recess 37
in the  other end of said trunnion shaft in order to  65 5  outer end of
the sleeve 27 forms a radial  hold said sleeve thereon and extension of the
end surface 36 of the    disengageable threaded fastener means trunnion
shaft and a circular retainer  engaging said other end of said trunnion
member 38 seats in the recess against end  shaft and said retainer member
to hold said 



surface 36. Retainer member 38 is re-  retainer member in abutment against
said  70 10  leaseably secured to the trunnion shaft by  other end of said
trunnion shaft. trunnion shaft by bolts 39 which extend    2. A trunnion
bearing as claimed in Claim through bores 41 in the retainer member  I
wherein said bearing cap members are of and threadably engage in the end of
the  greater thickness than said sleeve as trunnion shaft. To protect the
heads 42 of  measured along the axis of said trunnion  75 15  bolts 39 from
impact forces and abrasion,  shaft to overlap and protect said retainer
bores 41 preferably have larger diameter  member and fastener means.
counter bores 43 in which the bolt heads 42    3. A trunnion bearing as
claimed in Claim are received. For similar reasons, bearing  1 or 2 wherein
said bearing cap members cap members 29 and 30 are proportioned to  extend
outwardly a distance from said other  80 20  extend further outward from
trunnion shaft  end of said trunnion shaft and wherein said end surface 36
than sleeve 27 and retainer  sleeve extends outwardly a lesser distance
member 38. Thus the relatively massive  therefrom,. said sleeve having an
annular bearing caps 29 and 30 provide con-  recess in the outwardly
extending end for siderable protection for the retaining means  receiving
said circular retainer member.    85 25  against impact forces from
external objects.    4. A trunnion bearing as claimed in any of The
trunnion bearing 11 may readily be  Claims I to 3 wherein said fastener
means disassembled for replacement of the sleeve  comprises at least one
bolt extending 27 by disengaging bolts 31- and removing  through said
circular retainer member and bearing cap 30 and by disengaging bolts 39
being threadably engaged in said other end  90 30  and removing retainer
member 38. Re-  of said trunnion shaft. assembly simply requires a reverse
5.AtrunnionbearingasclaimedinClaim sequence of operations.
4 wherein said bolt has a threaded portion While the invention has been
described  engaged in said other end of said trunnion with respect to a
specific exemplary  shaft and has an enlarged head portion  95 35
embodiment, it will be apparent that many  adapted to be gripped and turned
by a tool, variations are possible and it is not intended  and wherein said
circular retainer member to limit the invention except as defined in  is
transpierced by a bore for receiving said the following claims.
bolt, said bore having an enlarged diameter counterbore at the side of said
retainer 100 member which is more distant from said WHAT WE CLAIM IS:-
trunnion shaft for receiving and protecting 40    1. A trunnion bearing for
securing a  said head of said bolt. pivotable element to a supporting
element    6. A trunnion bearing as claimed in any 



and comprising;                          preceding  Claim  wherein  said
sleeve  105 a trunnion shaft adapted for attachment  extends a distance
outwardly from said to said supporting element at one end and   other end
of said trunnion shaft and has an 45  having an annular shoulder facing the
other  annular recess forming an extension of the end,
end surface of said trunnion shaft, and a sleeve disposed coaxially on said
wherein said circular retainer member is a 110 trunnion shaft in abutment
with said  flat disc disposed against said end surface of shoulder thereof,
said sleeve having an  said shaft and against said extension of said 50
outer surface of spherical configuration,    end surface formed by said
sleeve recess a pair of bearing cap members secured  and being transpierced
by a plurality of together by releasable means and having  spaced apart
stepped bores, and wherein 115 inner surfaces which jointly form  a  said
disengageable fastener means are a spherical surface conforming to said
outer  plurality of threaded bolts each extending 55  surface of said
sleeve and which is in  into one of said bores and being engaged in contact
therewith, one of said bearing cap  said other end of said trunnion shaft,
said members being adapted for attachment to  bolts being substantially
wholly contained 120 said pivotable element,                 within said
other end of said trunnion shaft a circular retainer member abutted  and
said bores of said retainer member. 60  against said other end of said
trunnion shaft   7. A trunnion bearing as claimed in any in coaxial
relationship therewith and being  preceding Claim wherein the material of
3                                     1,521,705
3 greater than that of the trunnion shaft  of greater diameter than said
other end of portion 26 and extends a small distance out-  said trunnion
shaft to form a radially out- wardly from the end surface 36 of the  wardly
extending surface adjacent said trunnion shaft. An annular recess 37 in the
other end of said trunnion shaft in order to  65 5  outer end of the sleeve
27 forms a radial  hold said sleeve thereon, and extension of the end
surface 36 of the    disengageable threaded fastener means trunnion shaft
and a circular retainer  engaging said other end of said trunnion member 38
seats in the recess against end  shaft and said retainer member to hold
said surface 36. Retainer member 38 is re- 'retainer member in abutment
against said  70 10  leaseably secured to the trunnion shaft by  other end
of said trunnion shaft. trunnion shaft by bolts 39 which extend    2. A
trunnion bearing as claimed in Claim 



through bores 41 in the retainer member  I wherein said bearing cap members
are of and threadably engage in the end of the  greater thickness than said
sleeve as trunnion shaft. To protect the heads 42 of . measured along the
axis of said trunnion   75 15  bolts 39 from impact forces and abrasion,
shaft to overlap and protect said retainer bores 41 preferably have larger
diameter  member and fastener means. counter bores 43 in which the bolt
heads 42    3. A trunnion bearing as claimed in Claim are received. For
similar reasons, bearing   I or .2 wherein said bearing cap members cap
members 29 and 30 are proportioned to  extend outwardly a distance from
said other  80 20  extend further outward from trunnion shaft  end of said
trunnion shaft and wherein said end surface 36 than sleeve 27 and retainer
sleeve extends outwardly a lesser distance member 38. Thus the relatively
massive  therefrom, said sleeve having an annular bearing caps 29 and 30
provide con-  recess in the outwardly extending end for siderable
protection for the retaining means  receiving said circular retainer
member.    85 25  against impact forces from external objects.    4. A
trunnion bearing as claimed in any of The trunnion bearing 11 may 'readily
be  Claims I to 3 wherein said fastener means disassembled for replacement
of the sleeve  comprises at least one bolt extending 27 by 'disengaging
bolts 31-and removing  through said circular retainer member and bearing
cap 30 and by disengaging bolts 3   being threadably engaged in said other
end  90 30  and removing retainer member 38. Re-  of said trunnion shaft.
assembly simply requires a reverse    5. A trunnion bearing as claimed in
Claim sequence of operations.                 4 wherein said bolt has a
threaded portion While the invention has been described  engaged in said
other end of said trunnion with respect to a specific exemplary  shaft and
has an enlarged head portion  95 35  embodiment, it will .be apparent that
many  adapted to be gripped and turned by a tool, variations are possible
and it is not intended  and wherein said circular retainer member to limit
the invention except as defined in  is transpierced by a bore for receiving
said the following claims.         .         bolt, said bore having an
enlarged diameter counterbore at the side of said retainer 100 member which
is more distant from said WHAT WE CLAIM is                    trunnion
shaft for receiving and protecting 40    1. A trunnion bearing for securing
a  said head of said bolt. pivotable element to a supporting element    6.
A trunnion bearing as claimed in any and comprising;
preceding Claim  wherein said sleeve 105 a trunnion shaft adapted for
attachment  extends a distance outwardly from  said to said supporting
element at one end and   other end of said trunnion shaft and has an 



45  having an annular shoulder facing the other  annular recess forming an
extension of the end,                                    end surface of
said trunnion shaft, and a sleeve disposed coaxially on said  wherein said
circular retainer member is a 110 trunnion shaft in abutment with said
flat disc disposed against said end surface of shoulder thereof, said
sleeve having an  said shaft and against said extension of said' 50  outer
surface of spherical configuration,    end surface formed by said sleeve
recess a pair of bearing cap members secured  and being transpierced by a
plurality of together by releasable means and having  spaced apart stepped
bores, and wherein 115 inner surfaces which jointly form  a  said
disengageable fastener  means are a spherical surface conforming to said
outer  plurality of threaded bolts each extending 55  surface of said
sleeve and which is in  into one of said bores and being engaged in contact
therewith, one of said bearing cap  said other end of said trunnion shaft,
said members being adapted for attachment to  bolts being substantially
wholly contained 120 said pivotable element,                 within said
other end of said trunnion shaft a circular retainer member abutted  and
said bores of said retainer member. 60  against said other end of said
trunnion shaft   7. A trunnion bearing as claimed in any in coaxial
relationship therewith and being  preceding Claim wherein the material of
4                                      1,521,705
4 which said sleeve is composed is harder             For the Applicants.
than the material of which said trunnion        FRANK B. DEHN & CO., shaft
is composed.                               Chartered Patent Agents, 8. A
trunnion bearing substantially as             Imperial House, 5  described
with  reference  to  the                   15/19 Kingsway, accompanying
drawings.                             London WC2B 6UZ. Printed for Her
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