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tal connection between the end of the equa- 5 a corporaton organised and
existing under  liser bar and the track frame. the laws of the State of
California, United    With this construction, the ends of the States of
America, of 100 N. E. Adams  equaliser bar may be connected to respective 5
Street, Peoria, Illinois 61629, United States  track roller frames, by
mountings which can of America, do hereby declare the invention, be easily
and conveniently reached to allow  55 for  which we pray that a patent may
be  disconnection of the respective ends of the granted to us, and the
method by which  equaliser bar from the track roller frames. it is to be
performed, to be particularly   If the main body end portion has a portion
10 described in and by the following statement:  overlying and in contact
with the bearing This invention relates to the interconnec-  means for
providing that, upon removal of 60 tion of the ends of equaliser bars with
track  the end cap, the bearing means support the roller frames of
track-laying vehicles.  main body end portion and a portion of the In
vehicles utilising equaliser bars to sup-  weight of the frame transferred
through the 15 port the front of the vehicle and to control  equaliser bar
to the bearng means, the spacing and tracking characteristics of the
vehicle need not be supported during the  65 track roller frames thereof,
various means  process of removal of the end caps from the for connecting
the ends of the equaliser bar  ends of the equaliser bar. to the respective
track roller frames have    The arrangement may allow for a  degree 20 been
utilised. In general, such means do not of toe-in of the track roller
frames relative provide for a compact assembly and for  to the vehicle upon
oscillation of the track  70 relatively convenient disconnection of the
roller frames about their rear connections ends of the equaliser bar from
the respective  relative to the main frame. track frames when so desired.
In general,   Two examples of a vehicle constructed in 25 it is quite
difficult to reach and disconnect accordance with the invention is
illustrated the fastening means involved so as to allow  in the
accompanying drawings, in which: -   75 separation of the equaliser bar and
track    Figure 1 is a front elevation, partially 



roller frames.                          broken away, of a track-laying
vehicle; In accordance with the invention, a track-    Figure 2 is a partly
sectional side elevation 30 laying vehicle has a main frame and a track  of
part of the Figure 1 vehicle: frame: an equaliser bar interconnecting the
Figure 3 is a partly sectional plan view, 80 main frame and track frame,
the equaliser  with portions removed, of the parts shown in bar being
pivotally connected to the main  Figure 2; frame and having an end
pivotally connec-    Figure 4 is an enlarged view of a portion 35 ted to
bearing means which is mounted on  of the structure shown in Figure 2; and
the track frame; and recoil means associated    Figure 5 is a partly
sectional front eleva- 85 with the track frame, the recoil means com-  tion
of part of another track-laying vehicle. prising push rod means extending
longitudin-    As shown in Figure 1, a track-laying ally of the vehicle and
guided through the  vehicle 10 has main frame 12 to which an 40 bearing
means and resilient means associated  equaliser bar 14 is connected
substantially with the push rod means and track frame  at its mid-point,
and the equaliser bar 14 is 90 for resiliently resisting recoil movement of
positioned generally transversely of the the push rod means.
vehicle 10. The vehicle 10 includes track Preferably, the equaliser bar has
at its end  roller frames 16, 18 disposed on either side 45 a main body end
portion and an end cap  thereof Each end of the equaliser bar 14 is is
removably secured to the main body end  associated with a track roller
frame in a  95 portion; the main body end portion and end  similar manner
and consequently, only one cap generally surrounding the bearing means
connection will be described in detail. when so secured together to provide
the pivo-    The equaliser bar 14 is made up of a    1,497,024
-             2 main body 20 which is pivotally fixed to the  conveniently
be reached by workmen  for main frame 12, and which defines a main  removal
thereof by rotation of such heads body end portion 22. An end cap 24 is
56, 58, to allow the end cap 24 to be re- associated with the main body end
portion 22, moved, so that the track-roller frame 16 can 5 and the end cap
24 may be removably se-  be relatively easily removed from the vehicle  70
cured to the main body end portion 22 by a -- 10. In fact, it has been
found desirable to pair of bolts 26, 28. With the main body end  position
the contacting surfaces 40, 42,  44, portion 22 and end cap 24 secured
together  46 along a line in a transverse vertical plane by means of such
bolts 26, 28, such main  within the limits- of from [err] to 90 to the 10
body end portion 22 and end cap 24 gener-  longitudinal axis, which in turn
allows for 75 ally surround the outer race 30 of a spherical  positioning
of the fastening means 26, 28 so 



bearing 32, as shown best in Fig. 4. The  that the means which must be
rotated to inner race 34 on the spherical bearing 32  allow disconnection
of the end cap 24 can be is mounted on a tubular portion 36 defined  easily
and-- conveniently reached. For ex- 15 by a body 38 which makes up part of
the  ample, in the  embodiment of Fig. 5, the  80 track roller frame 16.
shafts 64, 66 are disposed on either side of With the main body end portion
22 and  the line which is substantially [err] from a end cap 24 so secured
together, the end  transverse axis of the vehicle 10. Threaded portion 22
and end cap 24 define respective  contacting surfaces 40', 42', 44', 46'
lie along 20 contacting surfaces 40, 42, 44, 46 on either  the spherical
bearing 32', with the nuts 60, -85 side of the bearing 32. As shown in Fig
1, 62 associated  therewith being disposed out- such surfaces 40, 42, 44,
46 are substantially  wardly of the threaded shafts 64, 66 thereof aligned
along a line 48, and such line 48 in  relative to the vehicle 10. With such
place- a transverse vertical plane of the vehicle and  ment of the
contacting surfaces 40', 42', 44', 25 inclined at substantially [err] to
the hori-  46', the nuts 60, 62 disposed directly out- 90 zontal. By so
positioning the surfaces 40, 42, wardly of the contacting surfaces 40',
42', 44, 46, it is ensured that the main body end  44', 46', may--be
removed from threaded portion 22 defines a portion 50 which over-  shafts
64, 66, each of which has its longi- lies and is in contact with the
bearing 32  tudinal axis disposed substantially perpen- 30 for providing
that, upon removal of the end  dicular to the substantially aligned
surfaces  95 cap 24, the bearing 32, and thus the track --40', 42', 44',
46'. roller frame 16, supports the main body end    As is of course well
known, the rear por- portion 22 of the equaliser bar 14 and a  tion df the
track roller frame 16 is connected portion of the weight of the frame 12
trans-  to the vehicle 10 so as to be pivotable about 35 ferred through the
equaliser  bat 14, to the  an axis transverse of the vehicle 10. The 100
bearing 32. It is thus clear that the frame  spherical bearing 32 utilised
allows for a 12 of the vehicle 10 need not be supported  slight degree of
misalignment which would for removal of the end cap 24.            occur
when the machine is being operated The bolts 26, 28 as shown in place are
over uneven terrain, resulting in pivoting of 40 disposed on either side of
the bearing 32. such track roller frame 16 and the equaliser 105 The
threaded shaft 52 of bolt 26 has its  bar 14. longitudinal axis disposed
perpendicular to    As noted in Fig. 1, the equaliser bar-track the
substantially aligned contacting surfaces   roller frame pivot axis is
positioned substan- 40, 42, and the threaded shaft 54 of bolt 28  tially
along the vertical centre line of the 45 also has its longitudinal axis
disposed sub-  track roller-frame 16. Such positioning results 110
stantially perpendicular to the substantially  in the fact that the
vertical force applied to aligned contacting surfaces 44, 46. The par-  the
track roller frame  16 from the ground ticular positioning of such threaded
shafts  does not induce a turning-moment of the 



52, 54 are also inclined at substantially [err]   track roller frame 16
about the pivot axis 50 to the horizontal in a vertical transverse  of -the
spherical bearing 32, which would 115 plane of the vehicle 10. The outer
bolt 26  be the  case if such spherical bearing 32 is positioned so that
its head 56 is lower than  were to be placed inward or outward of such its
threaded shaft 52, and the inner bolt 28  vertical centre line of-the track
frame 16. is disposed with its head 58 higher than its    The track roller
frame 16 includes recoil 55  threaded shaft 54, as shown in Fig. 1. Rotat-
means 70 best shown in Figs. 2, 3 and 4 120 ing the heads 56, 58 of the
bolts 26, 28 in comprising an idler 72 having a yoke 74 one and the other
respective directions pro-  associated therewith, and a push rod assem-
vides for fastening of the end cap 24 to the  bly 76 pivotally fixed to and
extending rear- main body end portion 22, and removal of  wardly of the
vehicle 10 from the yoke 74. 60  the end cap 24 from the main body end  The
push rod assembly 76 is actually made 125 portion 22.
up of a push rod portion 77 and a push rod Because of the particular
placement and  portion 79 bearing thereagainst as shown in angling of such
bolts 26, 28, and the Posi-  Fig. 4. The push rod assembly 76 extends tions
of the heads 56, 58 thereof, it will be  through the bore of the tubular
portion 36 65 seen that such heads 56, 58 can easily and  and the bore
defined by the inner race 34 130    3
1,497,024                                      3 of the bearing 32, mounted
on such tubular  main body end portion; the main body end portion.36 as
shown. The push rod 76 ex-  portion and end cap generally surrounding tends
into a tubular member 78 closed at one  the bearing means when so secured
together end thereof, and defining a chamber 80 with  to provide the
pivotal connection between 5 the end of the push rod 76. Such chamber  the
end of the equaliser bar and the track  70 80 is filled with substantially
incompressible  frame via the bearing means. fluid such as grease, as is
well known. The    5. A vehicle according to claim 4, where- tubular member
78 defines a flange portion  in the main body end portion has a portion 82,
and a resilient helical spring 84 is dis-  overlying and in contact with
the bearing 10 posed between the flange portion 82 and a  means for
providing that, upon removal of 75 reaction member 86 fixed relative to the
the end cap, the bearing means support the track roller frame 16. It will
be seen that  main body end portion and a portion of the the resilient
spring 84 resiliently resists recoil  weight of the frame transferred
through the movement of the idler 72 and push rod 76. equaliser bar to the
bearing means. 15   In the structure thus described, the assem-    6. A
vehicle according to claim 5, where- 80 bly 88, including body 38, outer
member 90  in the equaliser bar is positioned generally 



to which such bodv 38 is mounted, and  transversely of the vehicle, and
wherein the bearing 32, may be preassembled and se-  main body end portion
and end cap define cured to the remaining portion of the track  contacting
surfaces on upper and lower sides 20 roller frame 16. The particular
structure de-  of the bearing means when secured together, 85 scribed
results in a highly efficiently oper-  the contacting surfaces being
substantially able placement of the reciprocable push rod  aligned and
being disposed along a line 76, meanwhile  also  providing  effective
lying in a transverse vertical plane of the mounting of the spherical
bearing 32 with  vehicle and inclined at substantially [err]  to 25  which
the end of the equaliser bar 14 is  the horizontal with the upper
contacting  90 associated. That is, the body 38 which is a  surfaces
disposed outwardly of the bearing part of the assembly 88 not only has
bearing  means. 32 mounted on tubular portion 36, but also    7. A vehicle
according to claim  5 or such tubular portion 36 acts as a guide for  claim
6, wherein means for releasably secur- 30  reciprocal movement of the push
rod 76. ing the end cap to the main body end portion  95 The other end of
the equaliser bar 14 is  comprises a pair of screw threaded shafts,
associated with the track roller frame 18 in  each shaft having its
longitudinal axis dis- a like manner, and includes placement of a  posed
substantially perpendicular to the push rod and recoil means similar to
that substantially aligned surfaces, and means 35  described herein.
associated with each shaft and rotatable in 100 one direction to draw the
main body end WHAT WE CLAIM IS: -                    portion and end cap
together, and rotatable 1. A track-laying vehicle having a main  in the
other direction to allow the main body frame and a track frame; an
equaliser bar  end portion and end cap to be separated. 40 interconnecting
the main frame and track    8. A vehicle according to claim 7, where- 105
frame, the equaliser bar being pivotally con-  in the means for securing
the end cap to the nected to the main frame and having an end  main body
end portion comprise a pair of pivotally connected to bearing means which
bolts, the screw  threaded shanks thereof is mounted on the track frame;
and recoil comprising the screw threaded shafts, and 45 means associated
with the track frame, the  the heads thereof comprising the means 110
recoil means associated with the track frame. rotatable in one and the
other directions. the recoil means comprising push rod means    9. A
vehicle according to claim 8 when extending longitudinally of the vehicle
and  dependent on claim 6, wherein the bolts are guided through the bearing
means and re-  disposed on outer and inner sides of the 50 silient means
associated with the push rod  bearing means, with the outer bolt being 115
means and track frame for resiliently resist-  disposed with its head lower
than its shaft, ing recoil movement of the push rod means. and the inner
bolt disposed with its head 2. A vehicle according to claim 1, where-
higher than its shaft. 



in the bearing means comprise spherical    10. A  vehicle according to
claim  4, 55 bearing means.                           wherein the main body
end portion and end 120 3. A  vehicle according to claim  I or  cap define
contacting surfaces on upper and claim  2, wherein the track frame has a
lower sides of the bearing means when se- tubular portion on which the
inner race of cured together, the contacting surfaces being the bearing
means is mounted, the push rod  substantially aligned and being disposed 60
means sliding through the bore of the tubular  along a line in a transverse
vertical plane 125 portion.                                inclined at
between 30 and [err] to the hori- 4. A vehicle according to any one of the
zontal, with the lower contacting surfaces preceding claims, wherein the
equaliser bar  disposed inwardly of, or immediately below, has at its end a
main body end portion and  the bearing means. 65 an end cap is removably
secured to the    11. A  vehicle according to claim  10, 130    3
1,497,024                                      3 of the bearig 32, mounted
on such tubular  main body end portion; the main body end portion,36 as
shown. The push rod 76 ex-  portion and end cap generally surrounding tends
into a tubular member 78 closed at one  the bearing means when so secured
together end thereof, and defining a chamber 80 with  to  provide the
pivotal connection between 5 the end of the push rod 76. Such chamber  the
end of the equaliser bar and the track  70 80 is filled with substantially
incompressible  frame via the bearing means. fluid such as grease, as is
well known. The    5. A vehicle according to claim 4, where- tubular member
78 defines a flange portion  in the main body end portion has a portion 82,
and a resilient helical spring 84 is dis-  overlying and in contact with
the bearing 10 posed between the flange portion 82 and a  means for
providing that, upon removal of 75 reaction member 86 fixed relative to the
the end cap, the bearing means support the track roller frame 16. It will
be seen that  main body end portion and a portion of the the resilient
spring 84 resiliently resists recoil weight of the frame transferred
through the movement of the idler 72 and push rod 76. equaliser bar to the
bearing means. 15   In the structure thus described, the assem-    6. A
vehicle according to claim 5, where- 80 bly 88, including body 38, outer
member 90  in the equaliser bar is positioned generally to which such body
38 is mounted, and  transversely of the vehicle, and wherein the bearing
32, may be preassembled and se-  main body end portion and end cap define
cured to the remaining portion of the track  contacting surfaces on upper
and lower sides 20 roller frame 16. The particular structure de-  of the
bearing means when secured together, 85 scribed results in a highly
efficiently oper-  the contacting surfaces being substantially 



able placement of the reciprocable push rod  aligned and being disposed
along a line 76, meanwhile  also  providing  effective  lying in a
transverse vertical plane of the mounting of the spherical bearing 32 with
vehicle and inclined at substantially [err] to 25 which the end of the
equaliser bar 14 is  the horizontal with the upper contacting  90
associated. That is, the body 38 which is a  surfaces disposed outwardly of
the bearing part of the assembly 88 not only has bearing  means. 32 mounted
on tubular portion 36, but also    7. A  vehicle according to claim  5 or
such tubular portion 36 acts as a guide for  claim 6, wherein means for
releasably secur- 30 reciprocal movement of the push rod 76. ing the end
cap to the main body end portion  95 The other end of the equaliser bar 14
is  comprises a pair of screw threaded shafts, associated with the track
roller frame 18 in  each shaft having its longitudinal axis dis- a like
manner, and includes placement of a  posed substantially perpendicular to
the push rod and recoil means similar to that substantially aligned
surfaces, and means 35 described herein.                        associated
with each shaft and rotatable in 100 one direction to draw the main body
end WHAT WE CLAIM IS: -                   portion and end cap together, and
rotatable 1. A track-laying vehicle having a main  in the other direction
to allow the main body frame and a track frame; an equaliser bar  end
portion and end cap to be separated. 40 interconnecting the main frame and
track    8. A vehicle according to claim 7, where- 105 frame, the equaliser
bar being pivotally con-  in the means for securing the end cap to the
nected to the main frame and having an end  main body end portion comprise
a pair of pivotally connected to bearing means which  bolts, the screw
threaded shanks thereof is mounted on the track frame; and recoil
comprising the screw threaded shafts, and 45 means associated with the
track frame, the  the heads thereof comprising the means 110 recoil means
associated with the track frame, rotatable in one and the other directions.
the recoil means comprising push rod means    9. A vehicle according to
claim 8 when extending longitudinally of the vehicle and  dependent on
claim 6, wherein the bolts are guided through the bearing means and re-
disposed on outer and inner sides of the 50 silient means associated with
the push rod  bearing means, with the outer bolt being 115 means and track
frame for resiliently resist- disposed with its head lower than its shaft,
ing recoil movement of the push rod means. and the inner bolt disposed with
its head 2. A vehicle according to claim 1, where-  higher than its shaft.
in the bearing means comprise spherical   10. A  vehicle according to claim
4, 55 bearing means.                           wherein the main body end
portion and end 120 3. A vehicle according to claim  1 or  cap define
contacting surfaces on upper and claim  2, wherein the track frame has a
lower sides of the bearing means when se- tubular portion on which the
inner race of cured together, the contacting surfaces being 



the bearing means is mounted, the push rod  substantially aligned and being
disposed 60 means sliding through the bore of the tubular  along a line in
a transverse vertical plane 125 portion.
inclined at between [err] and [err] to the hori- 4. A vehicle according to
any one of the  zontal, with the lower contacting surfaces preceding
claims, wherein the equaliser bar  disposed inwardly of, or immediately
below, has at its end a main body end portion and  the bearing means. 65 an
end cap is removably secured to the    11. A  vehicle according to claim
10, 130    34                                        1,497,024
4 wherein the line is inclined at substantially  rotatable means associated
therewith being [err] to the horizontal.                    disposed
outwardly of the shafts thereof 12. A vehicle according to claim 10 or
relatively to the vehicle.               20 claim  11, wherein means for
releasably    14. A vehicle according to any one of 5 securing the end cap
to the main body por-  the preceding claims, wherein the pivotal tion end
comprises a pair of screw threaded  axis between the equaliser bar and the
track shafts, each having its longitudinal axis dis-  frame is positioned
substantially along the posed substantially perpendicular to the sub-
central vertical plane of the track frame.    25 stantially aligned
surfaces, and means asso-    15. A vehicle according to claim 1, sub- 10
ciated with each shaft and rotatable in one  stantially as described with
reference to direction to draw the main body end portion  either one of the
examples illustrated in the and end cap together, and rotatable in the
accompanying drawings. other direction to allow the main body end
For the Applicants: portion and end cap to be separated.           GILL
JENNINGS & EVERY, 15    13. A  vehicle according to claim  12,
Chartered Patent Agents, wherein the shafts are disposed on upper and
53 to 64 Chancery Lane, lower sides of the bearing means, with the
London WC2A IHN. Printed for Her Majesty's Stationery Office by Burgess &
Son (Abingdon), Ltd.-1978. Published at The Patent Office, 25 Southampton
Buildings, London, WC2A lAY, from which copies may be obtained.    


