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TRACK SHOE AND BOLT RETENTION ARRANGEMENT (71)   We, CATERPILLAR TRACTOR
Co., special castings for the grouser plate of the a corporation organized
and existing under  track shoe and of the link and requires that the laws
of the State of California, United  the two be used together to accomplish
the States of America, of 100 N. E. Adams  desired result.  It was also
necessary to 5 Street. Peoria, Illinois 61629, United States  position the
abutments accurately on the 50 of America, do hereby declare the invention,
grouser plate relatively to the openings for for which we pray that a
patent may be  the bolts to the links since, in order for the granted to us
and the method by which it  restraint on rotation provided between the is
to be performed, to be particularly de-  abutments and the tie bar to be
effective, 10 scribed in and by the following state-  they must fit tightly
together to eliminate 55 ment:-                                  looseness
or play between the track shoe In  track-laying  vehicles, there  is a  and
the link. particular problem  in retaining the track    Another structure
directed to the problem shoe of the track in proper position on the
provided for slots formed in the top surfaces 15 track link. The method
most commonly in  of the adjacent links and struck down or 60 use is to
bolt the track shoe to the track  cast portions formed on the under surface
link, but often there are loads of such magni-  of the grouser plate of the
track shoe, which tude exerted against the track shoe that the  struck down
portions were intended to nest shoe is moved relative to the link. This  in
and align with the slots in the links so 20 movement can cause the bolt to
loosen or  as to prevent the track shoes from rotating 65 to break as a
result of the shear loads  or shifting relatively to the links.  This
placed on the bolt. The bolt may also bend  system had the same
shortcomings as that causing high stress levels on the threads  of No.
2,823,080 in that it was necessary which also can lead to failure' of the
bolt  to provide very accurate matching between 25 and stripping of the
threads in the link.  the struck down portions and the walls of 70 Movement
of the shoe relatively to the link  the slots so as to eliminate play
between and bending of the bolts is especially a  the track shoe and the
links. The system problem on the two-piece master link in the  also
required modifications particularly of track because of the larger
clearance holes  the track shoe, i.e. by providing the struck 



30 that are required to provide for the aggre-  down portions, which made
the track shoe 75 gate tolerances resulting from the separate  usable only
with links that have mating manufacture of the individual parts,' and
slots. from the assembly of the links.           In accordance with the
invention, a link U.S. Patent Specification No. 2,823,080  assembly for the
track of a track-laying 35 discloses an attempt to solve part of the
vehicle comprises a link which is arranged 80 problem by providing a pair
of spaced apart  to be pivotally connected to adjacent links retainers
projecting downwardly from  the  in a track, a track shoe having a grouser
grouser plate of the track shoe, which re-  plate which is bolted face to
face to the tainers engage with an enlarged tie bar  link, by bolts passing
through aligned open- 40 extending between the respective track links.
ings in the link and the grouser plate, 85 Although  this  construction
helped  to  aligned recesses formed in substantially flat eliminate
rotation of the track shoe rela-  mating surface portions of the link and
the tively to the links, it did not solve the prob-  grouser plate, and key
means seated in the lem  of eliminating shear stresses on  the  aligned
recesses and secured in position by 45 bolts. In addition, the construction
requires  engagement with at least one of the re- 90    2
1 501033 cesses and bridging across the parting plane    Figure 7 is a plan
view of the track shoe between the surface portions of the grouser  and a
pair of links of Figure 6 with a section plate and the link, whereby
tightening the  through the key broken away and -showing bolts seats the
key means in the aligned  the bolt in section. 5 recesses so that, in use,
shear stress between    Referring  to Figure  1, a track-type 70- the shoe
and the link are substantially taken  vehicle, in this case a track-type
tractor, -- by the key means.                       10 has a frame 12 for
supporting an engine The invention is particularly useful when  14, an
operator station 16. a sprocket 18 applied to a master link assembly
wherein  for driving a track 20 over the carrier rolls 10 the link is split
into two separable parts  22 and around the idler roll 23. The track 75
generally along a transversely extending, 20 is comprised of pivotally
connected to- longitudinally inclined plane.          gether links 24
supporting track shoes 26. In one construction, the aligned recesses  A
master link 28 is provided for connecting are elongate slots extending
transversely to  the ends of the last pair of links together to 15 the
length of the link, and the key means  form the track.
80 is an elongate key seated in the elongate    Figures 2, 3 and 3A show
the master link slots.                                  28 as comprising
two overlapping master In another construction, the aligned re-  link parts
30 and 32 which mate and inter- cesses are bores having an axis perpen-
lock along a juncture line 33. The construc- 20 dicular to the mating
surfaces of the link  tion and operation of a typical master link 85 and
the grouser place and the key means  of the type herein referred to, is
shown in 



is a cylindrical pin seated in the bores. our U.S. Patent Specification No.
3,427,079. Alternatively, the aligned recesses may  The details of the
construction of the master be concentrically disposed with respect to  fink
are adequately and completely disclosed 25 one of the pair of aligned
openings in the  in that Specification and will not be re- 90 link and the
grouser plate and the key  peated here. The track shoe 26 has a means is a
cam bushing surrounding one of  grouser plate 34 with two openings 36 the
bolts. In that case, the arrangement  through each side portion thereof.
Bolts 38 may be such that the recess in the grouser  pass through the
openings 36 into each link 30 plate is a truncated cone in shape, the upper
24 or into the master link 28. In the case 95 portion of the cam bushing is
a truncated  of the master link 28, the bolts 38 have cone which nests in
the truncated conical  threads at the lower ends thereof which recess of
the grouser plate and is wedged  threads are screwed into the lower master
therein by tightening of the bolt which  link part 32 for securing the
track shoe 26 35 passes through the bushing.             to the link 28.
The openings 36 in the 100 A track-laying tractor and three examples  track
shoe 26 and the openings 39 in the of link assemblies for use in the tracks
of  upper master link part 30 are larger than the vehicle, and constructed
in accordance  the diameter of the bolt 38 so as to allow with the
invention, are illustrated in the  for the tolerance build-up in the track.
40 accompanying drawings, in which:-         Routed or formed in the under
surface 105 Figure 1 is an elevation of the tractor  of the grouser plate
34 is a keyway 40 showing the master link and several adja-  which, as is
shown in Figure 3A, is tapered cent links of the track;                in
from the ends of the keyway to a uniform Figure 2 is an enlarged elevation
of one  depth throughout the major portion thereof. 45 form of master link
assembly and with a  Aligned with the keyway 40 and formed in 110 portion
through a key and keyway broken  the outer transverse surface 29 of the
upper away and in section;                    link part 30 of the master
link 28 is Figure 3 is a partial plan view of the  a matching keyway 42. An
elongate, rect- track shoe and link of Figure 2 with a por-  angular in
cross section key 44 is provided 50 tion through the track shoe and key
broken  and is wedged into either keyway 40 or key- 115 away and in
section;                    way 42. The track shoe 26 is then posi- Figure
3A is a section taken on the line  tioned with the grouser plate 34
engaging 3A-3A in Figure 3;                     with the upper half 30 of
the link 28, the Figure 4 is an enlarged elevation of a  key 44, wedged in.
for instance, keyway 55 modified form of link assembly with a por-  40 is
aligned with keyway 42 and is forced 120 tion -through the key and keyway
broken  into seated position therein. As can be seen away and in section;
in- Figure 3A, the shape of the ends of the Figure 5 is a partial plan view
of the track  keyway 40 are such as to prevent the key shoe and link of
Figure 4, showing the rela-  44 from working out of the keyway. The 60 tive
locations of dowel pins;          key 44 is seated into the keyways 40 and
125 Figure 6 is a further modified form of  42 so as to provide a
relatively rigid con- link assembly shown in elevation with a  nection
between the track shoe and the link. 



portion broken away and in section show-  The bolts 38 are dropped in the
openings ing the improved key and keyway arrange-  36 in the grouser plate
of the track shoe and 65 ment; and,                              into
openings 39 in the upper link 30 130    1 501033 whereupon, when the two
link parts 30 and  bolts 138 have none or very little shear 32 of the link
28 are properly positioned  forces along the parting line between the
relative to each other, the bolts 38 are  track shoe and the link and,
therefore, the threaded into the lower link part 32 and are  likelihood of
shearing the bolts or damag- 5 drawn up tight. With the bolts tightened
ing the threads in the link parts or of bend- 70 onto the track shoe, the
master link 28 is  ing the bolts with the possibility of rupture assembled
for holding the track on the  is substantially eliminated. track-type
vehicle and the key 44 will   The modification shown in Figures 6 and
securely lock the track shoe 26 relative to  7 shows a master link 228
comprising master 10 the master link 28 so that the track shoe  link parts
230 and 232 to which the track 75 cannot shift relative to the link. In
this  shoe 226 is secured by means of bolts 238, way, shear forces along
the parting line be-  238'.  The bolt 238' passes through an tween the
track shoe and the link are taken  opening 236 in the grouser plate and by
the key 44 whereby twisting or shearing  through opening 252 in the master
link part 15 of the bolts 38 is substantially eliminated.    230. The outer
surface 229 of the link 228 80 In the modified form of our invention, is
concentrically bored around the opening shown in Figures 4 and 5, the track
shoe  252 to form a cylindrical recess 254. The 126 is shown positioned on
the master link  bottom face of the grouser plate is concen- 128 by means
of the bolts 138. The grouser  trically bored around the opening 236 in a
20 plate 134 of the track shoe 126 has a pair  truncated conical
configuration to form  a 85 of openings 146 formed or bored there-  conical
recess 256. That is, the wall of the through, in one case between the
openings  recess or bore 256 in the grouser plate con- 136 for the bolts
138 and in the other case  verges toward the opening 236 in the grouser
immediately beside the opening 136 for the  plate and is truncated at 258.
A key or 25 bolt 138 nearer to the back end of the  cam bushing 244 is
provided and has a 90 grouser plate. The centres of the openings
cylindrical lower portion 260 and a trun- 136 for the bolts 138 and the
centres of the  cated conically tapered upper portion 262. openings 146,
lie on a common line in a  The key or cam bushing 244 has the trun- thicker
intermediate portion, which is in-  cated upper portion slotted
longitudinally 30 dined relatively to end portion, of the outer  from the
truncated end 258 as at 264. The 95 surface 128 of the link 128. The outer
sur-  slots 264 extend down to about the base of face of the link 128 has a
pair of bores 148  the sloping walls of the conical portion 262. aligned
with the openings 146 in the grouser    With the track shoe 226 removed, a
key plate 134 of the track shoe 126. As can  or cam bushing 244 is wedged
down into 



35 be seen in the broken away section of  the cylindrical recess or bore
254 in the 100 Figure 4, the bores 148 are slightly larger  outer surface
229 of the link 228. The in diameter than the openings 146. For illus-
track shoe 226 is aligned with the link with tration purposes, this
increase in size is  the tapered or conical recess 256 surround-
accentuated, the actual differences between  ing the opening 236 in the
grouser plate, 40 the diameters being very little.'       aligned with the
truncated conical portion 105 Keys or pins 150 are driven into the open-
262 pf the key or cam bushing 244. The ings 146 in the plate 134 of the
shoe 126.  bolts 238, 238' are inserted through the The diameters of the
keys or pins 150 are  openings 236 in the grouser plate of the such that
the fit between the pin 150 and  track shoe 226 and are threaded into the
45 the opening 146 is quite tight. With the  master link part 232 when the
two parts 110 pins 150 wedged in the openings 146 in  230, 232 of the
master link are properly grouser plate 134, the track shoe 126 is ready
positioned. The bolts 238 are drawn up for assembly with the master link
128. The  tight which, in the case of bolt 238', wedges pins 150 are
aligned with and forced into  the conical portion 262 of the key into the
50 the bores 148 in the link 128. The respective  truncated recess 256 of
the shoe which will 115 link parts 130 and 132 of the master link  close
the. open ends of the slots 264. This 128 are assembled and the bolts 138
are  will have a tendency to properly align the dropped through the
openings 136 in the  key or cam bushing 244 relative to the track track
shoe 126 and are threaded into the  shoe and to wedge the track shoe onto
said 55 lower link part 132. -- The bolts are drawn  key or cam bushing. In
this way, all shear 120 up tight to 'positively lock the track shoe  loads
between the shoe and the link will be 126 to the master link 128 and at the
same  carried by the key or cam bushing 244 and time  to  lock  the  two
halves  of  the bolts 238, 238' will not be subjected the  master  link
together.  The  pins  to any appreciable shear forces. The key 60 150 will
serve as retainers for the track  or cam bushing 244 also will serve to
posi- 125 shoe 126 on the master link 128, that is, the  tion the track
shoe 226 relative to the track shoe will not be permitted to move or
master link 228 whereupon shifting of the shift relative to the link 128
with the pins  track shoe relative to the link will be pre- 150 taking up
all of the shear forces be-  vented. 65 tween the track shoe and the link.
The    The illustrated constructions thus utilise 130    4
I 501033 aligned recesses in the mating flat surfaces  wherein the aligned
recesses are bores hav- of a link and shoe with key means seated  ing an
axis perpendicular to the mating sur- in said recesses to absorb shear and
twisting  faces of the link and the grouser plate and forces between said
link and shoe. Since  the key means is a cylindrical pin seated 60 5 no
protruding parts are provided on the link  in the bores. or on the shoe, it
is possible to use standard    6. A link assembly according to claim 5, 



shoes with our specially designed links or  wherein the diameter of the
bore in the link standard links with our specially designed  is slightly
larger than the diameter of the shoes, after merely cutting a recess in the
bore in the grouser plate and the pin has 65 10 standard shoe or link
a diameter which is such that the pin is a Although all three embodiments
have  force fit in the bore in the shoe and extends been shown and
described with respect to  with a slight clearance- into the bore in the
the use of a key in a keyway -in the master  link. link which is split into
two separable parts   7. A link assembly according to claim 1, 70 15
generally across a transversely extending  wherein the aligned recesses are
concen- longitudinally inclined plane, of a track, it  trically disposed
with respect to one of the is to be understood that track shoes may  pair
of aligned openings in the link and the be keyed to regular links to
accomplish the  grouser plate and the key means is a. cam desired results
set forth with respect to the  bushing surrounding one of the bolts.  75 20
master link.                                8. A link assembly according to
claim 7. wherein the recess in the grouser plate is a WHAT WE CLAIM IS:-
truncated cone in shape, the upper portion 1. A link assembly for the track
of a  of the cam bushing is a -truncated cone track-laying vehicle, the
assembly compris-  which nests in the -truncated conical recess 80 25 ing a
link which is arranged to be pivot-  of the grouser plate and is wedged
therein by ally connected to adjacent links in a track, tightening of the
bolt which passes through a track shoe having a grouser plate which  the
bushing. is bolted face to face to the link, by bolts    9. A link assembly
according to claim 8, passing through aligned openings in the link  wherein
the truncated cone has longitudinal 85 30 and the grouser plate, aligned
recesses  slots formed therein whereby tightening of formed in
substantially flat mating surface  the bolt -wedges the recess in the
grouser portions of the link and the grouser plate,  plate onto the cone
and compresses the cone and key means seated in the aligned recesses  to
eliminate looseness between the grouser and secured in position by
engagement with  plate and the link.                .  90 35 at least one
of the recesses and bridging    10. A master link assembly according to
across the parting plane between the surface  any one of the preceding
claims, wherein the portions of the grouser plate and the link,  link is
split into two separate parts gener- whereby tightening the bolts seats the
key  ally along a transversely extending longi- means in the aligned
recesses so that, in  tudinally inclined plane.              95 40 use,
shear stress between the shoe and the    11. A master link assembly
according to link are substantially taken by the key  claim. 10, in which
the bolts which secure means.                                    the shoe
to the link also secure the two parts 2. A link assembly according to claim
1, of the link together. wherein the aligned recesses are elongate    12. A
link assembly according to claim 1, 100 45 slots extending transversely to
the length of  substantially as described with reference to the link, and
the key means is an elongate  any of the examples illustrated in the key
seated in the elongate slots.         accompanying drawings.             - 



3. A link according to claim 2, wherein    13. A track-laying vehicle the
tracks of the key has a rectangular cross section.  which are fitted with
at least one link 105 50   4. A link assembly according to claim 2
assembly according to any one of the pre- or claim 3. in which the elongate
slot in the  ceding claims. grouser plate terminates short of the edges
For the Applicants: of the grouser plate so that the key is posi-   GILL
JENNINGS & EVERY, tively prevented from working longitudin-
Chartered Patent Agents, 55 ally out of the slots.
53 to 64 Chancery Lane, 5. A link assembly according to claim 1,
London WC2A 1HN. Printed for Her Majesty's Stationery Office by The
Tweeddale Press Ltd., Berwick-upon-Tweed, 1978 Published at the Patent
Office, 25 Southampton Buildings, London, WC2A lAY, from which copies may
be obtained.    4                                        1 501 033 aligned
recesses in the mating flat surfaces  wherein the aligned recesses are
bores hav- of a link and shoe with key means seated  ing an axis
perpendicular to the mating sur- in said recesses to absorb shear and
twisting  faces of the link and the grouser plate and forces between said
link and shoe. Since  the key means is a cylindrical pin seated 60 5 no
protruding parts are provided on the link  in the bores. or on the shoe, it
is possible to use standard    6. A link assembly according to claim 5.
shoes with our specially designed links or  wherein the diameter of the
bore in the link standard links with our specially designed  is slightly
larger than the diameter of the shoes, after merely cutting a recess in the
bore in the grouser plate and the pin has 65 10 standard shoe or link.
a diameter which is such that the pin is a Although all three embodiments
have  force fit in the bore in the shoe and extends been shown and
described with respect to  with a slight clearance into the bore in the the
use of a key in a keyway in the master  link. link which is split into two
separable parts    7. A link assembly according to claim 1. 70 15 generally
across a transversely extending  wherein the aligned recesses are concen-
longitudinally inclined plane, of a track, it  trically disposed with
respect to one of the is to be understood that track shoes may  pair of
aligned openings in the link and the be keyed to regular links to
accomplish the  grouser plate and the key means is a cam desired results
set forth with respect to the  bushing surrounding one of the bolts.  75 20
master link.                                 8. A link assembly according
to claim 7. wherein the recess in the grouser plate is a WHAT WE CLAIM
IS:-                     truncated cone in shape, the upper portion 1. A
link assembly for the track of a  of the cam  bushing is a truncated cone
track-laying vehicle, the assembly compris-  which nests in the truncated
conical recess 80 25 ing a link which is arranged to be pivot-  of the
grouser plate and is wedged therein by 



ally connected to adjacent links in a track, tightening of the bolt which
passes through a track shoe having a grouser plate which  the bushing. is
bolted face to face to the link, by bolts    9. A link assembly according
to claim 8. passing through aligned openings in the link  wherein the
truncated cone has longitudinal 85 30 and  the grouser plate, aligned
recesses  slots formed therein whereby tightening of formed in
substantially flat mating surface  the bolt wedges the recess in the
grouser portions of the link and the grouser plate,  plate onto the cone
and compresses the cone and key means seated in the aligned recesses  to
eliminate looseness between the grouser and secured in position by
engagement with  plate and the link.                     90 35 at least one
of the recesses and bridging    10. A master link assembly according to
across the parting plane between the surface  any one of the preceding
claims, wherein the portions of the grouser plate and the link,  link is
split into two separate parts gener- whereby tightening the bolts seats the
key  ally along a transversely extending longi- means in the aligned
recesses so that, in  tudinally inclined plane.                95 40 use,
shear stress between the shoe and the    11. A master link assembly
according to link are substantially taken by the key  claim 10, in which
the bolts which secure means.                                    the shoe
to the link also secure the two parts 2. A link assembly according to claim
1,  of the link together. wherein the aligned recesses are elongate    12.
A link assembly according to claim 1, 100 45 slots extending transversely
to the length of  substantially as described with reference to the link,
and the key means is an elongate  any of the examples illustrated in the
key seated in the elongate slots.         accompanying drawings. 3. A link
according to claim 2, wherein    13. A track-laying vehicle the tracks of
the key has a rectangular cross section.  which are fitted with at least
one link 105 50   4. A link assembly according to claim 2  assembly
according to any one of the pre- or claim 3. in which the elongate slot in
the  ceding claims. grouser plate terminates short of the edges
For the Applicants: of the grouser plate so that the key is posi-   GILL
JENNINGS & EVERY, tively prevented from  working longitudin-
Chartered Patent Agents, 55 ally out of the slots.
53 to 64 Chancery Lane, 5. A link assembly according to claim 1,
London WC2A 1HN. Printed for Her Majesty's Stationery Office by The
Tweeddale Press Ltd., Berwick-upon-Tweed, 1978. Published at the Patent
Office. 25 Southampton Buildings, London, WC2A 1AY, from which copies may
be obtained.    


