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(57) Abstract

To push arms of a conventional bulldozer assembly are mounted on a track roller frame of a track-type tractor by bearing
assemblies, each including a pair of bearing caps. One of the bearing caps is welded to the push arm, thus requiring that it be cut-
off upon replacement thereof. In addition, the bearing cap welded to the push arm must be selectively hardened to avoid stress
cracking in the heat affected zone of the weld. This invention overcomes the above problems by providing a bearing assembly
(16) which includes a pair of separable first and second bearing caps (17, 17°) which are secured together and to the push arm by
common fasteners (28).
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Description

Replaceable Bearing Assembly For Construction Vehicles

Technical Field

This invention relates to a multi-part

bearing assembly for pivotally mounting a work member
on a vehicle. '

Background Art

The bearing assemblies,pivotally mounting work
members on a construction vehicle, are oftentimes '
subjected to loads of high magnitude. Such bearing
assemblies thus require periodic replacement or re-
pair° 'Replacement or repair of conventional bearing
assemblies requires proloneged "downtime" of the
construction vehicle and involves considerable
expense. '

For example, the push arms or C-frame of a
bullidozer assembly'are pivotally mounted on track
roller frames of a track-type tractor by a pair of
bearing assemblies that require periodic replacement
or repair due to the heavy thrust loads imposed
thereon during operation of the bulldozer assembly.
As shown in FIG. 3 of the drawings, it is common
practice to weld a first bearing cap 33 of each
bearing assembly to a respective push arm 32 and a
second bearing cap 34 is releasably secured to the
first bearing cap to mount the push arm on a ball
stud secured on a track roller frame. Replacement
of the first bearing cap, which is welded to the
push arm, requires that it be cuft-off the push arm
and a replacement part welded in its stead. This

procedure is obviously time consuming and costly.
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Another problem arising in respect to the
welding of the above first'bearing cap to the push arm
is that the internal spherical bearing suface of the
cap must be selectively hardened (e.g., Rockwell C70)
since it 1s subjected to the greatest amount of
thrust loads imposed on the push arm while the weld-
ing area must be composed of a material having low
hardenability to avoid cracking in the heat affected
zone. The other bearing cap does not normally require
such selective hardening. This selective hardening
procedure is also time consﬁming and adds to the
overall cost of the bearing assembly. Furthermore,
the two bearing caps must be identified by separate
part numbers. B

Disclosure of Invention

The present invention is directed to over-
comingrone-or more of the problems as set forth
above. . ,

In one aspect of this invention, a first member
is pivotally mounted on a second member by a bearing
assembly which includes first and second separable
bearing caps. Fastening means are provided for
releasably securing thé first bearing cap to the first
member and for further releasébly securing the caps
together. '

In another aspect of this invention the bearing
assembly is utilized to pivotally mount a work member
on a construction vehicle, e.g., to pivotally mount a
push arm or C-frame of a bulldozer assembly on a _
track roller frame of a track-type tractor, or on the
frame of a wheel-type tractor.

The bearing assembly thus avoids the need for
welding the first cap to the push arm, for example,
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which is common practice in the art today. In addi-
tion to avoiding the necessity of having to cut-off
the first cap for repair or replacement purposes,
the first cap does not require selective hardening.

5 Furthermore, the Béaring assembly of'this_invention
facilitates the use of the same part number for the
first and second caps since they may have identical
constructions.

Brief Description of Drawings

10 FIG. 1 is a side elevational view of a
track—type tractor having a bulldozer assembly
pivotally mounted thereon by a pair of bearing
assembly embodiments of the present invention;

' FIG. 2 is an enlarged and exploded side
15 eleVatiQnél view of one of the bearing assemblies and
a portion of a push arm of the bulldozer assembly;
FIG. 3 is a view similar to FIG. 2, but
1llustrates a prior art bearing assembly;
) FIG.'Q is an enlarged, top plan view, taken

20 1n the direction of arrows IV-IV in FIG. 1, showing
the bearing assembly in its assembled condition for
bivotally mounting the push arm of the -bulldozer

~assembly on a track roller frame of the tractor;
: FIG. 5 is a side elevational view of the bear-

25 ing assembly; and 7

FIG. 6 is a backside, isometric view of the
bulldozer assembly, showing application of a pair bf
bearing assemblies of this invention to a tag link
pivotally interconnected between a main frame of the

30 tractor and a blade of the bulldozer assembly.
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Best Mode of Carrying Out The Inventlon

FIG. 1 illustrates a track-type tractor 10
having a bulldozer assembly 11l mounted forwardly
thereon. Bulldozer assembly 11 comprises a generally

5 'ubright blade 12 connected to a pair of laterally _
spaced track roller frames 13 (one shown) of tractor
10 by a pair of laterally spaced first members or push
arms 14 (one shown). The forward end of each push arm
14 is pivotally connected to blade 12 at a pivot con-
10 nection 15 whereas a rearward end of the push arm
is pivotally connected to a respective track roller
frame 13 by a bearing assembly 16, embodying the
invention herein. The push arms can also be
connected to the frame of a wheel-type tractor.
15 - Referring to FIGS. 2,4, and 5, bearing assembly
16. comprises a pailr of separable fifst and second
caps 17 and 17', respectively, which are identical in
construction. -Thus, the bearing caps can be identi-
~ fied by the same part number and can be subjected to
20 the same hanufacturing processes, such as case
hardening. Each bearing cap 17 and 17' has a semi-
spherical bearing surface 18 defined therein whereby
-upon mounting of the bearing caps on a second member
or ball stud 19 (FIG. 4), push arm 14 is adapted to
25 pivot on track roller frame 13.
- As shown in FIG. 2, a connector 20 is secured,
such as by welds 21, to a rearward end of push arm
14. Connector 20 has a palr of slots 22 formed trans-
versely therethrough a disposed on upper and lower
30 sides of the connector. A pair of upper and lower
flanges 23 are thus defined on connector 20 with
each flange having a bore 24 formed therethrough.
Upon assembly, bores 24 will align with respectilve
bores 25 formed through bearing caps 17 and 17° to
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receive a palr of bolts 26 therethrough. As shown
in FIGS. 4 and 5, an end portion of each bolt 26 is
threadably attached to a nut 27, dispoged in a re-
spective slot 22, to thus provide fastening means 28
for releasably securing bearing cap 17 %o connector
20 which forms part of push arm 14 and to further
releasably secure bearing caps 17 and 17! together.
FIG. 3 1llustrates a conventional bearing
assembly 29 comprising a connsctor 30 welded at 31
between a rearward end of a push arm 32 and the )
backside of a first bearing cap 33. A second bearing
cap 34 is releasably secured to bearing cap 33 and
connector 30 by a palr of bolts 35. As discussed
above, replacement of bearing cap.33, which is
subjected to heavier thrust loads than bearing
cap 34, requires a cutting-off and replacement by
another welded-on bearing cap. Furthermore, bearing
cap 33 must be selectively case hardened to avoid
stress cracking in the heat affected zone of weld
31, securing the bearing cap to connector 30.
Contrast the drawbacks of conventional bear-
ing assembly 29 with bearing assembly 16 of this in-
vention which is adapted to be assembled and dis-
assembled expeditiously and which may be comprised
of identical bearing caps 17 and 1T7' which are pro-
cessed and constructed in the same manner and thus
can be identified by the same part number.

Industrial Applicability

FIG. 1 illustrates a principle use for the
bearing assembly 16 of this invention; namely, for
pivotally mounting push arm 14 of bulldozer assembly

11 on track roller frame 13 of track-type tractor 10.

However, it should be understood that bearing
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assembly 16 will find many other applications in
construction wvehicles or the like wherein a pair of
members are pivotally mounted fogether and heavy
thrust loads are imposed on at least one of the
members. For example, referring to FIG. 6, bearing
assemblies 16 may be utilized for pivotally inter-
connecting a tag link 37 between a main frame 38
of tractor 10 and blade 12. Tag link 37 essentially
functions to transmit side loads Imposed on blade 12
to main frame 38 directly to thus eliminate the need
for standard diagonal bracing. '

Upon assembly of bearing assembly 16, each
push arm 14 would be suitably propped-up, adjacent
to a respective ball stud 19, with bearing caps 17
and 17! mounted on the ball stud as shown in FIGS. §
and 5. Insertion of bolts 26 through aligned bores
24 and 25 will thus facilitate securance of nuts 27
on the bolts whereby the bearing assembly is structurél—
ly integrated to permit push arm 14 to pivot relative

to track roller frame 13. It should be noted that

this nested position of nuts_27,'within slots 22,
substantlally protect them against damage.
Furthermore, as shown in FIG. 5, a width W of

each slot 22 is less than the combined width Wl of nut

.27 and a length W, defining an end portion of bolt 26

which extends into a respective slot 22. Thus, nuts
27 will be held captive within slots 22 and not
subjected to potential dislodgement from bolts 26
during operation of the tractor. The above method
of assembly would be reversed should the need arise
to replace one or both bearing caps 17 and 17' with
new ones. h —
Also, essentially the same assembly method
would be employed for pivotally interconnecting tag link
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37 of FIG. 6 between main frame 38 of tractor 10 and
blade 12. It should be -understood that tag link 37
may be either connected to blade 12 or-push arm 14.
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Claims

1. In a vehicle having a first member (14), a
second member (19), and bearing means (16) for pivotal-
ly mounting sald first member (14) on said second

5 member (19) and for counteracting thrust loads imposed
on 'said first member (14), the improvements comprising
sald bearing means (16) including separable
first (17) and second (17') bearing caps, and fasten-
ing means (28) for releasably securing said first
10 . bearing cap (17) to said first member (14) and for
further releasably securing saild first (17) and
second (1l7%) bearing caps together.

2. The vehicle of claim 1 wherein each of said
first (17) and second (17') bearing caps are at
15 1least substantially identical in construction.

3. The vehicle of claim 1 wherein said first
member (14) has a .connector (20) secured thereon,
said first bearing cap (17) being secured directly
to said connector (20). o '

20 . 4. The vehicle of claim 3 wherein said con-
nector (20) has a pair of upper and lower slots (22)
defined transversely therethroiugh and wherein said
fastening means (28) includes at least two bolts (26)
extending sequentially ‘through said second bearing

25 cap (17'), said first bearing cap (17), and said
connector (20) and into said slots (22).

5. The vehicle of claim 4 wherein said fasten-
ing means (28) further includes a nut (27) disposed
within each of said slots (22) and threadably attached

30 to a respective one of said bolts (26).

o‘m
BSEE N
TER NATIONS
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6. The vehicle of claim 5 wherein the width (W)
of each of saild slots (22) is less than the combined
width (wl) of each said nut (27) and the length,(wz)
of the end portion of each said bolt- (26) extending

5 1into each said slot.

7. The vehicle of claim 1 wherein said second .
member (19) includes a ball stud (19) and wherein
said first (17) and second bearing caps (17!') each
defines a seml-spherical bearing surface (18)

10 therein pivotally mounted on said ball stud (19).

8. The combination comprising
a first member (14),
a second member (19), A
a bearing assembly (16) including
15 - a palr of separable first (17) and second
(17%) bearing caps pivotally mounted on said second
member (19), and -
common fastening means (28) for releasably
securing sald first bearing cap (17) to said first
member (lﬁ) and for further securing said first (17)
and second (17') bearing caps together.

20

9. The combination of claim 8 wherein each
of said first (17) and second (17%') bearing caps
“are at least substantially identical in construction.

25 - 10. A tractor (10) having first and second
frame portions (13),
a bulldozer assembly (11),
bearing means (16) for pivotally mounting
said bulldozer assembly (11) each on each one of
30 sald first and second frame portions (13), said
bearing means (16) including first (17) and second
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(17') bearing caps, and
fastening means (28) for releasably secur-
ing said first bearing'cap (17) to said bulldozer
assembly (11) and for further releasably securing
5 . said first (17) and second (17') bearing caps
. together.

11. The tractor (10) of claim 10 wherein each
of said first (17) and second (17') bearing caps
are at least substantially identical.

10 12. The tractor (10) of claim 10 further In-
cluding a ball stud (19) secured on a side of each
6f said frame portions (13) and wherein a pailr of
said first (17) and second (17') bearing caps are

_pivotally mounted on said ball stud (19),'

T, - <
R o

T e —
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AMENDED CLAIMS
(received by the International Bureau on 9 April 1980 (09.04.80))

1. (Amended) In a vehicle having a first
member (14), a second member (19), and bearing means
(16) for pivotally mounting said first member (14)
on said second member (19) and for counteracting thrust
loads imposed on said first member (14), said
bearing means (16) including separable first (17)
and second (17') bearing caps, and fastening means (28)
for releasably securing said first bearing cap (17)
to said first member (14) and for further releasably
securing said first (17) and second (17') bearing caps
together, the improvement comprising:

upper and lower slots (22) defined trans-
versely through said first member (14) and wherein
said fastening means (28) includes at least two
bolts (26) extending sequentially through said second
bearing cap (17'), said first bearing cap (17),

and said connector (20) and into said slots (22).

2. The vehicle of claim 1 wherein each of
said first (17) and second (17') bearing caps are at

least substantially identical in construction.

3. The vehicle of claim 1 wherein said
first member (14) has a connector (20) secured thereon,
said first bearing cap (17) being secured directly

to said connector (20).
4, (Cancelled)

5. (Amended) The vehicle of claim 1
wherein said fastening means (28) further includes a
nut (27) disposed within each of said slots (22) and
threadably attached to a respective one of said bolts
(26) . '
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6. The vehicle of claim 5 wherein the
width (W) of each of said slots (22) is less than the
combined width (Wj) of each said nut (27) and the
length (W) of the end portion of each said bolt (26)
extending into each said slot.

7. The vehicle of claim 1 wherein said
second member (19) includes a ball stud (19) and ‘
wherein said first (17) and second bearing caps (17 )
each defines a semi-spherical bearing surface (18)
therein pivotally mounted on said ball stud (19) .

8. (Amended) The combination comprising a
first member (14) having upper and lower slots (22)
defined transversely therethrough,

a second member (19),

a bearing assembly (16) including

a pair of separable first (17) and second
(17') bearing caps pivotally mounted on said second
member (19),

common fastening means (28) for releasably
securing said first bearing cap (17) to said first
member (14) and for further securing said first (17)
and second (17') bearing caps together including

at least two bolts (26) extending through
said first (17) and second (17') bearing caps and
into said first member (14) and each bolt (26)
being threadably attached to a nut (27) disposed

within a respective one of said slots (22).

9. The combination of claim 8 wherein each
of said first (17) and second (17') bearing caps

are at least substantially identical in construction.
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10. (Amended) A tractor (10) having a
frame (13),

a bulldozer assembly (11) having a pair of
laterally spaced push arms (14) and upper and lower
slots (22) defined transversely through a rearward end
of each push arm (14),

bearing means (16) for pivotally mounting
each push arm (14) of said bulldozer assembly (11)
on said frame (13), said bearing means (16) including
first (17) and second (17') bearing caps, and

fastening means (28) for releasably securing
said first bearing cap (l17) to a respective push arm
(14) of said bulldozer assembly (11) and for further
releasably securing said first (17) and second (17')
bearing caps together, said fastening means including
a nut (27) disposed within each of said slots (22)
and a bolt (26) extending through said first (17)
and second (17') bearing caps and threadably attached
to said nut (27). |

11. The tractor (10) of claim 10 wherein
each of said first (17) and second (17') bearing caps

are at least substantially identical.

12. (Amended) The tractor (10) of claim 10
further including a ball stud (19) secured on said
frame (13) and wherein a pair of said first (17) and
second (17') bearing caps are pivotally mounted on
said ball stud (19).
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