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{57) Abstract

A mounting assembly (22) foran inside arm C-frame (18) of a bulldozer blade (26) is provided and includes a pair of brak-
kets (30, 30, 130, 130) joined together by a tractor belly guard (32). Each bracket (30, 30, 130, 130) is pinned to the tractor frame
(12) and has a trunnion (52, 152) at the lower portion thereof for connection to the arms (20, 20) of the C-frame. The forward por-
tions (60, 162) of the brackets (30, 130) are bolted (186) or pinned (74) to the tractor frame (12) in a way as to prevent for and aft
loads on said bolts (186) or pins (74). The belly guard (32) can be pivoted down out of the way for servicing the tractor.
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BULLDOZER BLADE MOUNTING ASSEMBLY

Technical Field

This invention relates to a bulldozer blade and, - -

more particularly, to an improved mounting assembly for an
5 inside arm C-~frame of said blade.
- Background Art

Tractors having bulldozer blades and, in particu-
lar, cushioned push blades, have been subjected to fhe
problem that the loads on the blade may possibly lift the

10 front of the tractor which may reduce the effectiveness of
the push being administered by the tractor. Also, the mount-
ing of some blades to the tractor frame have been such as
to weaken the tractor frame.

In U.S. Patent 3,279,105 in the name of K. J.

15 Kolinger et al, issue@ October 18, 1966, a bulldozer blade
has a pair of arms pivoted to the tractor frame near the
lower front corner of said tractor frame. 1In addition,
spring-cushioning arrangements are provided for the upper
corners of the blade which are connected to the tractor

20 frame near the upper corners thereof. This arrangement may
provide force for pushing upwardly against the front of the
frame of the tractor which could 1lift the front of the frame
of the tractor relative to the tracks reducing the effect-
iveness of the push.

25 U.S. Patent 3,487,884 in the name of H. Volberding,
issued January 6, 1970, provides a bulldozer blade wherein
arms extend from the bottom corners of the blade to a brac-
ket hanging down from the midportion of the frame of the
tractor. The brackets are welded, bolted, or otherwise

30 secured to the tractor frame. The upper portions of the
blade are connected to the forward corners of the tractor
frame. The connections of the brackets supporting the arms
on the frame may weaken the frame that could result in fail-
ure of the support for the blade assembly.

35 U.S. Patent 3,521,713 in the name of D. J. Spanjer
et al, issued July 28, 1970, shows a blade mounted to a pivot-
ed bracket projecting downward from the frame of the vehicle
with the upper portion of the bracket being movable by
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hydraulics. Here the forces on the blade may lift the front

of the tractor during a push. In addition, the attachment

of the bracket to the vehicle may weaken the vehicle frame.
U.S. Patent 3,809,167 in the name of Lawrence

- James Glider, issued May 7, 1974, shows a blade pivoted

directly to the frame of the vehicle on the forward portion
of the frame, such that pressure on the blade may lift the
front of the vehicle which may reduce the effectiveness of
the push. '

" All of these patents suffer the disadvantages that
they either may cause the front of the tractor to be lifted
under the loading applied to the blade, or due to the way

. they are attached to the tractor frame, they may weaken the

tractor frame causing premature failure.

Disclosure of Invention

In one aspect of the present invention a mounting

assembly is provided for mounting a bulldozer blade to a
tractor frame using a C~frame connected to said bulldozer
blade and to a pair of interconnected mounting brackets.
Each bracket is pinned to said tractor frame and has a
trunnion carried by a lower portion of said bracket.. A
member is provided for supporting a forward portion of each
bracket on said tractor frame to permit fore and aft move-
ment of said bracket relative to said tractor frame.

~ The problems to which the present invention is
directed is first, the problem of the front of the tractor
being forced upward in the air as a result of the loading
on the bulldozer blade or push blade which effectively re-

duces the applied force expended by the tractor through

the bulldozer blade. The second problem has to do with the
weakening of the tractor frame by a plurality of holes for
attaching a bracket or by welding a bracket onto the frame
for securing the ends of the C~frame to the tractor frame.
These’problems have been overcome by using a pair of brackets,
which are interconnected, with each bracket straddling the
side frame portion of the tractor frame with pivot pins pass-
ing through the arms of the bracket and the tractor frame.

The forward part of each bracket is secured to the forward
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part of the tractor frame by a connection that holds the
bracket to the frame but permits the bracket to shift'fore
and aft with respect to the connection and with respect to
the tractor frame. Each arm of the C~frame of'thg bull- -
dozer blade is pivotally connecteéd to a trunnion carried by
one of the brackets so that forces created by pushing heavy
loads with the bulldozer Elade will not lift the front of
the tractor, nor will the tractor frame be weakened by the
use of several bolts or by welding, both of which applied
shear and other loads directly to the tractor frame. None
of the prior art provides such a bracket with such a loading
arrangement.

Brief Description of the Drawings

Fig. 1 is a broken away elevational view of the
front portion of the tractor frame and the mounting assembly
for mounting a bulldozer blade to said tractor frame:

Fig. 2 is a somewhat exploded view of the con-
nection between the front portion of the bracket and the
tractor frame of Fig. 1;

Fig. 3 is a front elevational view of the two

 brackets interconnected by a belly guard structure;

Fig 4 is a top view of a bracket and part of the
belly guard of Fig. 2;

Fig. 5 is an enlargéd broken away view.of a
modification of the bracket assembly of Fig. 1;

Fig. 6 is a cross-sectional view taken along the
line 6-6 of Fig. 5;

Fig. 7 is a partial front view of the bracket of
Fig. 5 showing part of the>belly guard attached thereto; and,

Fig. 8 is an enlarged partial cross-sectional view
taken along the line 8-8 of Fig. 5.

-~ Best Mode for Carrying Out the Invention

Reférring to the drawings wherein like reference
numerals refer to like parts throughout, a tractor 10 has
only the front lower corner of the frame 12 shown and has
a pair of tracks 14 with one shown in phantom in its rela-
tive position with respect thereto. A cushioned push blade

assembly 16 is comprised of a C-frame 18 having spaced arms
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20,20 pivotally connected to a mounting assembly 22 which
mounting assembl& is connected to the frame 12 of the trac-
tor 10. The front end portion of the C-frame 18 is pivot- |
ally connected at 24 to the lower corners of the push blade
26. .The upper portions of the puéh'ﬁlade 26 are pivotally
and resiliently connected to the push blade assembly 16
which connection includes resilient cushioning means 28 and
the like. The construction and assembly of the push blade
assembly 16 including the C-frame 18, the push blade 26,
and the cushioning means 28, together with the connection
of the push blade 26 to the C-frame 18, is conventional -and
can be any one of the many different arrangements available

~ on the market. -In Fig. 1, the push blade 26 is shown in

solid lines in the down position and is shown in phantom
or dotted lines in the raised position. A hydraulic actuator
or similar apparatus is provided between the upper portion
of the tractor frame 12 and the push blade assembly 16 so as
to raise and lower the front of the C-frame 18 and the push
blade 26 as desired.

An embodiment of the present invention is best
illustrated in Figs. 1-4 wherein the mounting assembly 22
is shown comprised of a pair of brackets 30 which are held
in spaced apart relationship by a belly guard assembly 32.
In Fig. 1, one side of one bracket 30 is broken away to
reveal the connection of the C-frame 18 to the bracket.
Each bracket 30 is comprised of a pair of spaced apart
somewhat triangularly-shaped side plates 34 and 36 which
are held apart in rigid relationship by a plurality of
plates 38, 40 and 42 with portions 35,37 of the spaced side-
walls or plates 34 and 36 extending upwérdly from said sup-
port plate 38 and having aligned openings 44,46, respective-
ly, therethrough. The upwardly extending portions 35,37
with the openings 44 and 46 are adapted to straddle the side
rail 23 of the tractor 10 so that the openings 44 and 46
will align with an aperture 48 through bushings 49 in said
side frame of the tractor so that a pin 50 can pass there-
through to pin the plates 34,36 of each bracket 30 to the

tractor frame 12.
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Directly below the openings 44 and 46 and in the
lower portion of each bracket 30 is a trunnion 52 which is
fastened in apertures 54 in the side plates 34 ana 36. The
trunnions 52 are located below the frame 12 of the tractor

5 10 when the support plate 38 of the bracket engages against
- the bottom face of. the tractor frame. _Each arm 20,20 of the
C-frame 18 is pivotally attached to a trunnion 52 of a brac-
ket 30 by a cap 55 and bolts 57 wherein said bolts secure
the cap over the trunnion 52 and against the end of the arms
10 20,20 so that the C-frame 18 is pivoted relative to the brac-
ket 30 and is supported by the brackets. The side plates 34,
36 of each bracket 30 project forwardly of the portions 35,37
and trunnions 52 to provide a forward portion 60 which has a
bifurcated end portion 62 attached to the outer end portion
15 thereof. The bifurcated portion 62 has a pair of spaced
apart arms 64,66 projecting outwardly in a pair of planes
lying parallel to the longitudinal axis of the bracket 30.
The arms 64 and 66 have aligned apertures 68 therethrough.
The arms 64,66 are adapted to straddle an ear 72 depending
20 from the forward portion of the tractor frame. The ear 72
has an aperture 70 which is aligned with the apertures 68
in the arms 64,66. A pin 74 is passed through the apertures
68 and 70 and is held therein'by locking caps 75.
The diameter of each aperture 68 is greater than
25 the diameter of the pin 74 while the diameter of the apefrture
70 is substantially the same as the diameter of said pin 74,
such that the pin 74, when in position in said apertures 68,
70,68, serves to hold the forward portion 60 of the bracket
loosely to the tractor frame 12 but at the same time permits
30 fore and aft movement between the pin 74 and the bracket 30.
In the just described situation, pin 50 resists all the fore
and aft shear loads while pin 74'feels*only‘tthvertical
force resulting from summing moments about pin 50. Since
trunnion 52 is closer to pin 50 than to pin 74, the result-
35 ing vertical force in pin 74 is greatly reduced.

Extending between the spaced apart brackets 30 is
a belly guard 32 which is comprised of a plurality of appro-
priately shaped plates and reinforcements 78, which belly
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guard 32 is attached to the brackets 30 to hold the brac-
kets 30 in substantially rigid spaced apart relationship
and acts to stabilize one bracket 30 with respect to the
other. i '

In a modified embodiment, such as shown in Figs.
5-8, the side plates 134,136 of each bracket 130 are sub- -
stantially the same and are connected to the belly guard 132
in substantially the same manner as the embodiment of Figs.
1-4,
137 and in aperture 148 in the bushings 149 in the tractor
Each bracket has a

A pin 150 passes throucgh apertures 144 in portions 135,

frame to pin the bracket to the frame.
trunnion 152 attached thereto by means of a cap 155 and bolts
157. The forward portion.lGZ of the bracket 130 is attached
to the tractor frame in a different manner. That is, the
side walls 134 and 136 of the bracket are held spaced apart
by spacer plates with one such plate 138 having, near the
outer end portion thereof, an oblong or elongate opening 180
formed therethrough. With the plate 138 engaging the bottom
of the side rails 123 of the tractor frame, an elongaté, ob-
long spacer 182, which is of the-samegeneral shape but of
smaller size than the opening 180 in the plate 138, is posi-
tioned in the oﬁening 180 and is held therein by an enlarged
oblong washer or retainer 184 and a pair of bolts 186 which
are threaded into openings 188 in the rail 123 of the frame.
The elongate spacer 182 has an axial iength which
is greater than the thickness of the top plate 138 so as to
hold the washer or retainer 184 spaced from the plate 138 of
the bracket.
opening 180 in the top plate 138 so that it overlaps with
the opening 180 at least partially around the outer periphery

The washer or retainer 184 is larger than the

thereof to retain the forward portion 162 of the bracket in
position“on the tractor frame. The spacer 182 is of a size
as to .provide a clearance all the way around the outer per-

iphery thereof such that the bracket can move fore and aft

‘without placing any load on the bolts 186 and on the tractor

frame around the bolts 186.
182 is of a thickness as to position the retainer 184 such
that the forward portion 162 of the bracket can move toward

=,

As shown in Fig. 8, the spacer
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and away from the tractor frame a limited amount so as to
place only minor loading on the tractor frame around the
bolt openings 188. Since the trunnion 152 is closer to pin
150 than to pin 186, the resulting vertical force in pins
186 is greatly reduced. 1In Fig..S, the clearance between
opening 180 and spacer 182 and between retainer 184 and
rail 123 of the tractor frame is shown in exaggerated size.
The spacing of the walls of the enlarged opening 180 rela-
tive to the spacer 182 is such as to exceed any tolerances
built into the connection between the pin 150, the bracket
130 and the tractor frame so that at no time will the spacer
182 act as a shear wmember between the bracket and the frame.

In both embodiments, the belly guard 132 extends
between the spaced apart brackets 130,130, which belly guard
is free to pivot out of covering relationship with respect
to the engine or driveline either about the pin 74 of Fig.
2 or about the attaching pin 50,150 securing the bracket to
the tractor frame.

Industrial Applicability

With the bracket 30 of the embodiment of Figs. 1=

4 attached to the tractor frame 12, the side arms 20,20 of

the C~frame 18 are connected to the brackets 30 by means of

caps 55 which are bolted over the trunnions 52 whereupon the
C-frame 18 is pivotally mounted about the axis of the trun-
nion 52 as it is raised and lowered during use. All of the
forces transmitted from the tractor 10 to the push blade 26
will go through the brackets 30 and through the push arms
20,20 and since the connections between the C-frame 18 and
the brackets 30 are rearward of the front corner of the trac-
tor frame 12, the forces will be applied directly. into the

tractor frame and will not have a tendency to lift the front

-of the tractor frame. - Since the pins 74 -connected to the

forward portions of the brackets 30 are spaced from the
walls'of the apertures 68 through the end of the bracket,
there will be no horizontal shear loads applied between the
pins 74 and the frame. Since the brackets 30 are pinned to

the frame 12 by pins 50 and since the brackets bear against

the lower surface of the frame, forces applied to the
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trunnions 52 will come from the pins 50 and possibly be-
tween the frame 12 and the rear portion of plate 38, but
no horizontal force-will come from the forward portions 60
of the brackets 30 and pins 74. In .this way, a reduced
vertical load and no horizontal load will be applied by

the bracket to the front corner of the tractor frame. The
bracket is connected to the tractor frame by a pair of sub-

stantially aligned pins 50 which will not materially weaken

‘the frame as was the case heretofore with bolting and/or

welding the bracket to the lower portion of the frame. If
it is desired to service the engine from below, the C-frame
18 is disconnected from the brackets 30 and the rear pins
are pulled from the upper portion of the brackets 30 so that
the brackets and the belly guaré 32 are pivoted about the
axis of the forward pin 74 so as to provide access to the
undercarriage.

The embodiment shown in Figs. 5-8 provides for
bolting the forward end of the bracket to the tractor frame
but in such a way that no shear loads are created on the
fasteners or on the tractor frame. In this way, smaller
fasteners can be used which will not have any material
affect on the structural strength of the tractor frame.

The brackets 130 are connected to the tractor frame by a
pair of aligned-pins 150,150 with the crossplate 138 of
each bracket 130 bearing against the undersurface of the
tractor frame. The pins 150 for mounting.the brackets 130
to the frame do not weaken the tractor frame and are located
rearward to a point that the front of the tractor is not
lifted under extreme pushing forces.

Other aspects, objects and advantages of this in
vention can be obtained from a study of the drawings, the

disclosure and the appended claims.
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Claims A
- 1. A mounting assembly for mounting. a bull-
dozer blade (26) to a tractor frame (12), a C-frame
(18) connected to said bulldozer blade and having
~arms (20,20) extending rearward therefrom, a pair of
5 interconnected mounting brackets. (30,30, 130,130),
one portion (35,37, 135,137) of each bracket (30,130)
being pinned (50,150) to said tractor frame, a
trunnion (52,152) carried by a lower portion of each
bracket, means (55,155) for pivotally connecting the
10 arms (20,20) of said C-frame (18) to said trunnions
(52,152), - and means (74,186) for supporting a forward
portion (60,162) of each bracket on said tractor
frame to permit fore and aft movement of said bracket
relative to said tractor frame without applying shear
15 forces therebetween. '

2. A mounting assembly as claimed in claim 1
wherein said last-named means includes at least one
bolt passing through a retainer (184) and spacer (182)
both of which are spaced from said forward end portion

20 (60,162) of each bracket to substantially eliminate
fore and aft loading of said bolt thereby reducing

the stresses -on said tractor frame.

3. A mounting assembly as claimed in claim 1
wherein said last-named means is a sidewardly exten-
25 ding pin (74) carried by said tractor frame (12)
- seating in enlarged apertures (68) in each bracket
to substantially eliminate fore and aft loading on
said ping (74) thereby reducing the stresses on said

tractor frame.




WO 80/00722 PCT/US79/006¢

~-10-

4. A mounting assembly as claimed in claim 3
wherein a belly guard (32) extends between said arms
(20,20) and can be pivoted down out of position about
said sidewardly extending pins'(74).

5 5. A mounting assembly as claimed in claim 1
wherein said pin (50,150) for pinning the séid one
portion of each bracket (30,130) passes through upwgrdly
extending portions (35,37, 135,137) of each bracket

. - which upwardly extending portions span a side rail
10 (23,123) of the tractor frame.

6. A mounting assembly as claimed in claim 5
wherein said trunnion (52,152) on each bracket (3Q,
130) hangs below said tractor frame when each said
bracket (30,130) is pinned to said tractor frame.

15 7. In a mounting assembly for an inside arm buli-
dozer blade, a tractor frame (12), a bulldozer blade
(26), a C-frame (18) connected to said bulldozer blade
(26) and having arms (20,20) of the C-frame extending
rearward therefrom, in combination; a pair of mounting

20 brackets (30,30, 130,130) joined together by a belly
guard (32,132), a rear end portion (35,37, 135,137)

-of each bracket (30,30, 130,130) being pinned (50,150)
to said tractor.frame, a trunnion (52,152) on the lower
side of each bracket (30,130), cap means (55,155) for

25 pivotally connecting the arms (20,20) of said C-frame
(18) to said trunmons (52,152), each said bracket (30,
30, 130,130) having a forward portion (60,162) spaced
from said rear end portion (35,37, 135,137), an aperture
(68,180) in said forward portion of each bracket, means

30 (74,186) passing through said aperture (68,180) in each
forward portion and being secured to said tractor
frame, and said means (74,186) being spaced from said
aperture so as to permit said bracket to move fore

and aft relative to said tractor frame.
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8. In a mounting assembly as claimed in claim 7
wherein said last-named means (186) includes at least
one bolt (186) passing through a retainer (184) and
spacer (182) both of which are spaced from said forward

5 end portion (160) of each bracket and from the aperture
(180) in said bracket to substantially eliminate fore
and aft loading of said bolt (186) thereby reducing
the stresses on said tractor frame. ‘

9. 1In a méunting assembly as claimed in claim 1
10 wherein said last-named means (74) is a sidewardly ex-
tending pin (74) carried by said tractor frame (12)
seating in enlarged apertures (68) in each bracket
to substantially eliminate fore and aft loading on

said pins (74) thereby reducing the stresses on said
15 tractor frame.
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