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A full support bearing for a grader circle including a first radial groove in a cylindrical portion of the circle includes a group of inserts
forming a second support groove within the first radial groove. It also includes circle supports sized and shaped such that the gap
between any two circle supports Is small. The circle supports are arranged along a circumference of the circle and rigidly attached
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(57) Abrege(suite)/Abstract(continued):
to a draw bar. The arrangement results in virtual 360 degree circle support, lower loads and smaller material deflections at all
loaded areas, and significantly increased durability due to a resultant reduction in wear rates.
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ABSTRACT

A full support bearing for a grader circle including a first radial groove in a
cylindrical portion of the circle includes a group of inserts forming a second support
groove within the first radial groove. It also includes circle supports sized and shaped
such that the gap between any two circle supports is small. The circle supports are
arranged along a circumference of the circle and rigidly attached to a draw bar. The
arrangement results in virtual 360 degree circle support, lower loads and smaller
material deflections at all loaded areas, and significantly increased durability due to a

resultant reduction in wear rates.
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FULL SUPPORT BEARING FOR GRADER CIRCLE

FField of the Invention
[0001] The invention relates to a mechanism and method for increasing the
durability of a structural support for a circle of a motor grader. More particularly, the
invention relates to a structural support system for reducing the wear on structural

supports relative to the circle of a motor grader.

Background of the Invention
[0002] Motor graders include, inter alia, a longitudinal mainframe having at a

forward end, a wheel support and, at a rear end, an operator's cab; and a rear frame
of for the motor and power train located behind the cab. The motor grader blade is
suspended from the mainframe by means of a draw bar and a circle. The circle is
mounted on the rear portion of the draw bar and must, typically, be controlled with a
high degree of precision.

[0003] The blade of the motor grader must, typically, be controlled with a high
degree of precision can as it often serves as a finishing instrument. the surfaces on
which the circle rotates are, due to their locations and structures, generally subject to
somewhat high rates of wear. Thus, conventional motor graders typically require
frequent adjustment to satisfactorily perform their accurate finish operations as

excessive wear results in imprecision with respect to blade control.

Summary of the Invention
[0004] As stated above, conventional motor graders typically require frequent

adjustment to satisfactorily perform their finish operations to the degree of accuracy
usually required. This is at least partially due to rapid wear on circle wear inserts.

Typically, there are 12 wear inserts, as well as six circle supports, at six specific and
1
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discreet support locations around the circle. Such is typical of all manufactures.
Additionally, the locations of the wear inserts and circle supports allow significant
material deflections under load. These deflections result in increased normal loans at
the end of at least two and circle supports. Elevated normal loads cause increased
friction and reduced circle efficiency and torque.

[0005] The invention provides positions, sizes and shapes of circle wear inserts and
circle supports to support the circle at virtually every point around its 360-degree
perimeter. Thus, the circle is virtually completely supported in both horizontal and
vertical directions.

[0006] Due to the very large wear area provided by the invention, normal loads are
reduced and wear life is increased to allow a significantly longer time of blade use
without adjustment. Further, the efficiency of the circle is increased as the normal

loads and material deflections are greatly reduced.

Brief Description of the Drawings
[0007] The invention will be described in detail, with references to the following

figures, wherein:
[0008] Fig. 1 is a view of the work vehicle in which the invention may be used;

Fig. 2 is a bottom view of the draft frame and circle assembly of Fig. 2
illustrating an exemplary embodiment of the circle supports of the invention in one
state;

Fig. 3 is a bottom view of the draft frame in an ailternate state;

FFig. 4 is a section view of the assembly of Fig. 2 illustrating an exemplary
embodiment of an unreinforced circle support as well as a second support groove of

the invention;
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Fig. 5 is a section view of the assembly of Fig. 2 illustrating an exemplary
embodiment of the reinforced circle support and the second support groove of the
invention;

Fig. 6 is an exploded a view illustrating a reinforced circle support;

Fig. 7 illustrates a prior art circle support; and

Fig. 8 illustrates a cross section of the prior art circle support of Fig. 7.

Description of the Preferred Embodiment

[0009] Figure 1 as an illustration of a motor grader 1 in which the invention may be
used. As illustrated in Fig. 1, the motor grader 1 includes a cab 10, a front portion 20
and a rear portion 30. The front portion 20 includes: a longitudinal mainframe 21; a
front wheel assembly 22; a circle group 100; a blade assembly 47: joint lift cylinders
23: a draw bar 50; and a maneuvering cylinder 24. The rear portion 30 includes: a
rear frame 33: four wheels 31, 32; a propulsion system (not shown); and a hydraulic
system (not shown).

[0010] The hydraulic cylinders 23 and a maneuvering cylinder 24 pivotally attached
to longitudinal mainframe 21 via bracket 25. The draw bar 50 is pivotally attached to
a front end of the front portion 20 via socket 52 and suspended from a rear portion of
the mainframe 21 via pivotal attachments to the hydraulic lift cylinders 23 and the

maneuvering cylinder 24.
[0011] As illustrated in Fig. 2 the circle group 100 includes: a circle 101; support

shoes 110, 120; and plastic inserts 130. The circle 101 includes a ring gear portion
102 and a cylindrical support portion 103. The cylindrical support portion 103
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includes a radial support groove 104 in which a plurality of plastic inserts 130 form a
second radial support groove 131. In this particular exemplary embodiment of the
invention, the draw bar 50 includes at least six internally threaded spacer blocks 51
welded equidistant along a circumference of the circle attachment area 52 of the
draw bar 50. Each of the support shoes 110,120 is attached to the circle attachment
area 52 of the drawbar 50 via screws 113 for support shoes 110, screws 114 for
reinforced support shoes 120 and one of the threaded spacer blocks 51 as illustrated
in Figure 2. A free end 110a, 120a of each of the support shoes 110, 120 rests in the
second radial support groove 131. Thus, the circle 101 is supported via the second
radial support groove 131 and the free ends 110a, 120a of the support shoes 110,
120.

[0012] In practice, the plastic inserts 130 are arranged such that a minimal gap G,
as illustrated in Figure 2, exists between them. If, as illustrated in Figure 3, the total
gap TG with the inserts pushed one-way is more than 25 mm, a segment from
another new insert 130 is placed in the radial support groove 104 to bring the total
gap TG to within about 1 mm to 10 mm. As illustrated in Figures 4, 5 and 6, the free
end 110a, 120a of each of the support shoes 110, 120 is dimensioned to
complement the second radial support groove 131 and to slide within it. Further, the
free ends 110a, 120a of the support shoes 110, 120 are dimensioned and arranged
such that the largest gap between any two free ends 110a, 120a is less than 25 mm
preventing any segment from a new insert 130 from leaving the second radial support
groove 131. Thus, the plastic inserts 130 and the support shoes 110, 120 form a
virtual 360-degree bearing on which the circle 110 rotates. With such an
arrangement, the circle 101 has support at virtually every point along a 360-degree

circumference. Thus, in comparison to the prior art, wear of the 360 degree bearing
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is significantly reduced as the load and geometric distortion, i.e., material deflection,
at any particular point of support is significantly reduced.

[0013] Figures 7 and 8 illustrate the differences between prior art support shoes 60
and the support shoes 110 of the invention as illustrated in Figure 2. As illustrated,
the major differences between prior art support shoes 60 and support shoes 110 of
the invention is the circle contact area afforded by the contrasting free end widths.
As illustrated in Figures 6 and 7 to prior art inserts 71, 72 are affixed to the free end
of each of the prior art support shoes 77; no other inserts are evidenced in the prior
art. Further, Fig. 6 shows that the contact area between the support shoes 70 and
the circle 60 is relatively small. Small contact areas in this environment result in
material distortions or deflections in the areas of contact, excessive wear and lower
operating efficiency. Excessive wear resultant frequent adjustments and higher
maintenance costs. This is to be contrasted with the advantages of the 360-degree
contact afforded by the invention as well as the consequent improvements with
respect to material deflections, wear and operating efficiency.

[0014] Having described the illustrated embodiment, it will become apparent that
various modifications can be made without departing from the scope of the invention

as defined in the accompanying claims.
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Claims

1. A blade assembly for a motor grader comprising:

a draw bar assembly;
a circle for mounting a blade, the circle having a circle gear portion and a circle

support portion, the circle support portion having an inner cylindrical surface, the
iInner cylindrical surface including a first support groove;

a plurality of inserts; and

a plurality of support shoes, each of the plurality of support shoes rigidly
mounted to the drawbar assembly, the each of the plurality of support shoes having a
free end, the each of the plurality of inserts arranged in the support groove to expose
an inner insert surface, the inner insert surface forming a second support groove, the
free end being arranged to fit within the second support groove, the inserts arranged
such that the sum of all gaps between the inserts is a predetermined minimal value,
the free end being arranged to fit within the second support groove.
2. The blade assembly of claim 1, wherein the plurality of support shoes

comprises six support shoes.
3. The blade assembly of claim 1, wherein the predetermined minimal value is

less than 25 mm.
4, The blade assembly of claim 1, wherein the predetermined minimal value is

less than 10 mm.
D. The blade assembly of claim 1, wherein the each of the plurality of inserts is

formed from a plastic material.
6. The blade assembly of claim 1, wherein the support shoes support all loads

experienced by the blade.
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7. The blade assembly of claim 1, wherein at least one of the plurality of support
shoes is reinforced to support greater loads experienced by the blade.

8. The blade assembly of claim 1, wherein the plurality of support shoes is
arranged such that a camp between any two free ends is less than the

predetermined minimal value.
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FIG. 4
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FIG. 7
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