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ABSTRACT

A stand is disclosed for supporting a moldboard and a drawbar of a grading
machine. The stand may comprise a base frame and a component support unit.
The said stand may be configured to support the moldboard, and the component
support unit may be configured to support at least a portion of the drawbar. The
base frame and the component support unit may be configured to: (a) support a
substantial portion of the moldboard above the base frame; and (b) support a
substantial portion of the drawbar above the base frame and the moldboard
when the moldboard is supported on the stand.
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STAND FOR MACHINE COMPONENTS

TECHNICAL FIELD

[0001] This relates to methods for installing, removing, holding and
transporting components of a machine including a grading machine, and related
apparatuses.

BACKGROUND

[0002] There are many different types of machines used in construction,
mining, etc. One such type of machine is a grading machine (often referred to as
a “grader” or “motor grader”). One example of a commercially available grading
machine is Caterpillar Inc.’s model 24M motor grader. Grading machines are
machines typically used for a variety of purposes including for example to level or
smooth out a ground surface. Grading machines typically include a main body
supported and movable on wheels and powered by an engine. A movable
drawbar is typically secured to the main body and a moldboard (aiso referred to
as a blade) is secured to the drawbar. The drawbar may in top view have a large
portion that is generally circular in shape and thus these types of drawbars may
be referred to as circle drawbars. The drawbar of a grading machine may be
secured and mounted for movement including rotation, relative to the main frame
of the grading machine. The moldboard may be secured to the drawbar and
move with the drawbar. During movement of the grading machine the position
and orientation of the drawbar and in particular the moldboard attached thereto,
can be selected and adjusted by operation of devices on the grading machine,
such as hydraulic cylinders, in order to provide for a desired contour of the
éurface of the ground over and/or near to which the grading machine travels.

[0003] During use, the drawbar and moldboard components of the grading
machine are typically subjected to a significant amount of wear and may
periodically suffer breakage. Accordingly it will become necessary to service,

repair and/or replace the existing drawbar and/or moldboard, or parts thereof.
1



CA 02820064 2013-07-04

-[0004] The drawbar and moldboard are typically very heavy, being made
from a material such as a strong metal like a type of steel. They are also large in
size and the drawbar in particular is usual'ly of a relatively complex shape. Due to
the shape of the drawbar, its center of gravity is not centrally located. Therefore,
it is difficult to handle these components during removal from, and instéllation on,
the grading machine. The difficulty in handiing such components may cause
safety concerns, especially at remote work sites. It is also difficult to transport
such components. During service and/or repair of the drawbar and moldboard, a
grading machine may be out of service for a considerable period of time.

[0005] It is therefore desirable to provide improved methods for holding,
installing, removing, servicing/repairing and transporting moldboards and

drawbars, and to provide apparatuses relating to the same.
SUMMARY

[0006] According to an aspect of the invention there is provided a stand for
supporting a moldboard and a drawbar of a grading machine, the stand
comprising: i) a base frame; and ii) at least dne component support unit; the
stand being configured to support the moldboard, and the at least one
component support unit being configured to support at least a portion of the
drawbar.

[0007] According to another aspect of the invention there is provided a
method of removing a moldboard and a drawbar from a grading machine and
transferring the moldboard and the drawbar to a stand, the method comprising: i)
removing the moldboard from connection with the drawbar; ii) transferring the
moldboard to the stand; iii) removing the drawbar from the grading machine; and
iv) after the moldboard has been transferred to the stand, transferring the
drawbar to the stand in longitudinal alignment with the moldboard and in a
position wherein a substantial part of the drawbar is positioned above the

moldboard.



[0008] According to another aspect of the invention there is provided a
method of installing a moldboard and a drawbar on a grading machine, the
method comprising: i) removing the drawbar from a stand; ii) transferring and
connecting the drawbar to the grading machine; iii) removing the moldboard from
the stand; iv) after the drawbar has been connected to the grading machine,

transferring and connecting the moldboard to the drawbar.

[0009] According to another aspect of the invention there is provided a
method of servicing a moldboard and a drawbar on a grading machine, the
method comprising: i) providing a first stand at a worksite; ii) transferring a first
moldboard from the grading machine to the first stand; iii) transferring a first
drawbar from the grading machine to the first stand; iv) providing a second stand
at a worksite, the second stand having a second moldboard and a second
drawbar; v) transferring the second drawbar from the second stand to the grading
machine; vi) transferring the second moldboard from the second stand to the

grading machine.

[0009a] According to another aspect of the invention there is provided a
stand for supporting a moldboard and a drawbar of a grading machine. The
stand comprises a base frame; and at least one component support unit. The
stand being configured to support the moldboard, and the at least one
component support unit being configured to support at least a portion of the
drawbar; wherein the base frame and the at least on component support unit are
configured and operable to: (a) support a substantial portion of the moldboard
above the base frame; and (b) support a substantial portion of the drawbar above
the base frame and the moldboard when the moldboard is supported on the
stand; and wherein the at least one component support unit comprises a first
component support unit; and a second component support unit located in spaced
longitudinal relation to the first support unit; and wherein the base frame and the
first and second component support units are configured to support the
longitudinally extending moldboard in a generally longitudinal orientation relative

to the base frame; and wherein the first support unit comprises a pair of
3
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transversely spaced posts interconnected by a transversely oriented support
beam, the support beam operable to support a portion of the drawbar; and
wherein the transversely oriented support beam is adapted to being removed
from, and installed in, an operational configuration for supporting the at least a

portion of the drawbar.

[0009Db] According to another aspect of the invention there is provided a
stand for supporting a moldboard and a drawbar. The stand comprises a base
frame; a first component support unit; and a second component support unit.
The stand being configured to support the drawbar and the moldboard in a
generally longitudinal orientation; the first and second support units being
configured to support at least a portion of the drawbar above the moldboard
when the moldboard and the drawbar are supported on the stand; the first
component support unit comprises transversely spaced first and second support
structures upstanding from the base frame and a transversely oriented support
member extending between the first and second support structures; and the
support member and the first support structure and the second support structure
being adapted such that the support member is operable to being removed from,
and installed in, an operational configuration for supporting the drawbar at a first
location; and wherein the frame, the first and second structures and the support
member are configured and positioned such that the drawbar can be at least
partially supported on the support member at a position in which at least a
portion of the drawbar is above at least a portion of the moldboard, when the
support member is connected to the first and second support structures, wherein
the drawbar has a transversely oriented support member having a generally
cylindrical outer surface; and wherein the second component support unit
comprises transversely spaced third and fourth support structures upstanding
from the base frame, the third and fourth support structures being longitudinally
spaced from the first and second support structures, and the third and fourth
support structures each having upwardly directed curved support surfaces, the

curved support surfaces being configured to, in operation, engage with portions
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of the generally cylindrical outer surface of the transversely oriented support

member to at least partially support the drawbar.

[0009c] According to another aspect of the invention there is provided an
apparatus that comprises (i) a moldboard of a grading machine; (ii) a drawbar of
a grading machine; and (iii) a stand comprising: (a) a base frame; and (b) at least
one component support unit, the stand supporting at least a portion of the
moldboard and the stand supporting at least a portion of the drawbar above the

moldboard on the stand.

[0010] Other features will become apparent from the drawings in

conjunction with the following description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] In the figures which illustrate example embodiments,

[0012] FIG. 1 is an upper front perspective view of a stand;

[0013] FIG. 2 is a top view of the stand of FIG. 1;

[0014] FIG. 3 is a cross sectional view of a stand across the front support

member at line 3-3 as shown in FIG. 2;

[0015] FIG. 4 is a longitudinal cross sectional view of a stand at line 4-4 as
shown in FIG. 2;

3b
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[0016] FIGS. 5 and 6 are enlarged views at “5” in FIG. 3 and “6” in FIG. 4
respectively; showing mounting plates attached to the inward facing surfaces of
the front posts.

[0017] FIG. 7 is another top view of the stand of FIG. 1;
[0018] FIG. 8 is a side elevation view of the stand of FIG. 1;
[0019} FIG. 9 is an enlarged view at “9” in FIG. 8 showing a half cylinder

support member attached to the upper end of a rear post ;

[0020] FIG. 10 is an upper front perspective view of the stand of FIG. 1,
showing schematically a forklift and forklift blades positioned to engage the

transverse channel members of the stand;

[0021] FIG. 10A is an upper perspective view of a front upper support
beam which may be attached to mounting plates as shown in FIGS. 5 and 6

attached to front support posts as shown in FIG. 10;

[0022] FIG. 11 is an upper perspective view aof a stand loaded with a
moldboard and circle drawbar, showing where a moldboard and drawbar may be
positioned on a stand and showing schematically how a moldboard and drawbar
may be secured to a stand using chains or cables;

[0023] FIG. 12 is a side elevation view of a typical grading machine, such
as the Caterpillar model 24M, with drawbar and moldboard attached, along with
schematic representations of a forklift and crane that may be used to assist in the

removal or installation of a drawbar and moldboard;

[0024] FIG. 13 is an upper perspective schematic view of a typical circle
drawbar of a grading machine; '

[0025] FIG. 14 is a lower perspective view of the drawbar of FIG. 13;
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[0026] FIG. 15 is an upper perspective view of a stand of FIG. 1 loaded
with a moldboard, and showing a schematic of a crane or similar mechanical.

device that may be used to load a moldboard onto a stand;

[0027] FIG. 16 is a lower perspective view of a stand of FIG. 1 loaded with
moldboard and drawbar positioned underneath a frame of a grading machine as
it may be aligned during use of a stand;

[0028] FIG. 17 is a top view of a stand loaded with a moldboard and
drawbar, showing the center of gravity of the combined components and the
longitudinal and transverse axes of rotation about the center of gravity;

[0029] FIG. 18 is a rear perspective view of a stand of FIG. 1 loaded with a
moldboard and drawbar, positioned underneath a frame of a grading machine as

it may be aligned during use of the stand;

[0030] FIG. 19 is an upper perspective view of a stand loaded with a
moldboard and drawbar, positioned underneath a frame of a grading machine as

it would be aligned during use of a stand;

[0031] FIG. 20 is a side elevation view of a stand loaded with a moldboard
and drawbar, positioned underneath a frame of a grading machine as it would be

aligned during normal use of a stand;

[0032] FIG. 21 is a schematic representation of an example method of
servicing a motor grader utilizing two stands, showing how the two stands may
be used in conjunction with forklifts, cranes, and flatbed trucks to transport
grading machine parts between a workshop and a remote work site;

[0033] FIG. 22 is an end view of the stand of FIG. 1 loaded with a
moldboard and drawbar.
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DETAILED DESCRIPTION

[0034] With reference to FIGS. 1 to 10, a stand 100 for use with
components of heavy machinery, and in particular components of a grading
machine 125 (see FIG. 12), is illustrated. Stand 100 may comprise a generally
rectangular shaped base frame 102. Base frame 102 may include a pair of
spaced, generally parallel and longitudinally oriented structural members / beams
104a, 104b interconnected at their ends to the ends of a pair of spaced, generally
parallel and transversely oriented structural members / beams 106a, 106b.
Beams 104a, 104b, 106a, 106b may, when interconnected to form a generally
rectangular shaped base frame 102, be configured and adapted with additional
elements as described hereinafter so as to be capable of supporting grading
components that may be loaded onto and from stand 100, and held on stand
100. By way of example only, beams 104a, 104b, 106a, 106b may each be |-
beams having upper and lower flanges interconnected by a web. For example,
beam 104a may have a web 105a, and beam 104b may have a web 105b.
Beams 104a, 104b, 106a, 106b may be made from a suitably strong material
such as a type of steel. Beams 104a, 104b, 106a, 106b may be fixedly
interconnected in any manner such as with nuts and bolts and/or welding.

[0035] Extending between longitudinal beams 104a, 104b may be a pair of
spaced, generally parallel and transversely ori‘énted channel members 110a,
110b. Channel members 110a, 110b may havé a generally rectangular cross
section and be configured as generally holiow tubular members. Like beam
members 104a, 104b, 106a, 106b, channel members 110a, 110b may be made
from a suitably strong material like a suitable steel material and have a suitable
wall thickness to be able to withstand the loads applied thereto. Channel
member 110a may have opposed end portions 108a, 1093, that extend through
slots in the respective web portions 105a, 105b of longitudinal beams 104a,
104b. Similarly, channel member 110b may have opposed end portions 108b,
109b, that extend through slots in the respective web portions 105a, 105b of

longitudinal beams 104a,104b. Channel members 110a, 110b may be fixedly
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interconnected to the longitudihal beams 104, 104b in any suitable manner such
as with nuts and bolts and/or welding.

[0036] Openings 112a, 114a may be provided in the respective end
portions 108a, 109a, of channel member 110a. Likewise openings 112b, 114b
may be provided in respective end portions 108b, 109b of channel member 110b.
With particular reference to FIG. 10, a forklift machine 120 (shown only
schematically) may have forklift blades 121a, 121b that are generally spaced and
oriented parallel to each other. Forklift machine 120 may be operable to move
the forkliift blades together in unison with each other in movements parallel to one
or more and preferably all of the mutually orthogonal X, Y and Z axes. Blades
121a, 121b of forklift 120 may be configured to be able to be received through
respective openings 112a, 112b on one side of stand 100, or through openings
114a,114b on the opposite side of stand 100 such that the blades may be
received in the open channels of the channel members 110a, 110b. In this way,
the blades 121a, 121b of forklift 120 may be able to engage the channel
members 110a, 110b and thus forklift 120 may be operable to lift stand 100 from
contact with a supporting ground surface such that the forklift 120 with forklift
blades 121a, 121b may alone support the stand 100. Forklift 120, while
supporting stand 100 on blades 121a, 121b in channels 110a, 100b respectively
may be able to move stand 100 in movements para"el to any one or more of
axes X, Y and Z, or combinations thereof. Openings 112a, 112b at one end of
the channel members 110a, 110b and openings 114a, 114b on the other ends of
the channel members, and the open channels interconnecting each of the
dpposed ends, may be “over-sized” both vertically and particularly longitudinally
compared to the width of blades 121a, 121b of the forklift 120. This permits the
separation of the blades 121a, 121b not to have to be precisely the same as the
position of the channel openings. Additionally, it allows the longitudinal position
of the blades relative to the base frame 102 and the components supported

thereon, to be adjusted by a small amount which may assist in suitably
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positioning the blades relative to the combined center of gravity of the stand and
components mounted thereon.

[0037] As will be explained further hereinafter, and with particular
reference now to FIG. 2, the longitudinal position of the centerlines of each of .
channel members 110a, 110b may be selected such that the combined center of
gravity CG of the components supported on the stand 100, and of the stand 100
itself, acts at a distance that is approximately half way between the channel
members 110a, 110b. In this way the total load associated with the weight of the
components and the stand 100 may be positioned to act such that the blades
121a, 121b, when received in the channels of channel members 110a, 110b,
carry substantially equal amounts of the load and substantially no torque or
moment loads will be applied through the blades 121a, 121b to forklift 120. in .
other words the blades 121a, 121b will be correctly positioned so that the load is
substantially balanced and carried substantially equally by the two blades.

[0038] Stand 100 may also include a front component retention and
support uhit generally designated 116 and a rear.component retention and
support unit generally designated 118. Front support unit 116 and rear support
unit 118 may co-aperate to support and hold more than one component of a
piece of heavy machinery such as a circle drawbar 126 and a moldboard 124 of
a grading machine 125 (see FIG. 12).

[0039] Front component support unit 116 may include a front cross beam
130. Cross beam 130 may extend between longitudinal beams 104a, 104b and
be generally transversely oriented. Front support unit 116 may also include a pair
of generally parallel, longitudinally oriented suppoft members 132, 134 that may
extend between cross beam 130 and transverse beam 106a of base frame 102.
Cross beam 130 and support members 132, 134 may be configured as |-beams:
and may be made from a suitably strong material like a suitable steel material.
Cross beam 130 and support members 132, 134 may be fixedly interconnected



CA 02820064 2013-07-04

together and to transverse beam 106a and longitudinal beams 104a, 104b in any
suitable manner such as with nuts and bolts and/or welding.

[0040] A pair of spaced, upstanding vertical posts 136, 138 oriented
generally parallel to axis Z, may have lower ends fixedly secured to the upper
surface of an upper flange 139 of cross beam 130. Posts 136, 138 may be
configured as I-beams and may be made from a suitably strong material like a
suitable steel material. Posts 136, 138 may be fixedly interconnected to cross
beam 130 in any suitable manner such with nuts and bolts and/or welding. An
upper releasable support beam 141 may be provided that is oriented generally
parallel to and spaced from cross beam 130. Upper support beam 141 may be
releasably connected such as with nut and bolts to opposed inward facing
surfaces of mounting plates 131 that in turn may be fixedly attached to inward
facing surfaces of opposed flanges of posts 136, 138 (see FIGS. 3-6).

[0041] Each of posts 136, 138 may also have a support brace member
142a, 142b respectively that may extend at an angle between its respective post
136, 138 and transverse beam 106a. Brace members 142a, 142b may also be
configured as I-beams and may be made from a suitably strong material like a
suitable steel material. Each brace member 142a, 142b may be fixedly
interconnected at one end to their respective post and at the opposite end to
transverse beam 108a in any suitable manner such as with nuts and bolts and/or

welding.

[0042] The upper surface of top flange of cross beam 130 may, between
posts 136, 138 be provided with component guide members 140, 145. Similarly,
the upper surface of top flange of removable support beam 141 may, between
the top portions of posts 136, 138 be provided with component guide members
146, 149.

[0043] Rear support unit 118 may include a pair of spaced, upstanding

vertical posts 150, 152 oriented generally parallel to axis Z, and may have lower

9
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ends fixedly secured to the upper surface of channel member 110a. Posts 150,
152 may also be configured as I-beams and may be made from a suitably strong
material like a suitable steel material. Posts 150, 152 may be fixedly
interconnected to channel member 110a in any suitable manner such as with
nuts and bolts and/or welding. The upper end of each post 150, 152 may include
a generally half cylinder support member 154, 156 that may each extend
between and be securely fixed to, such as with welding and/or nuts and bolts, the
central web and the spaced flanges of posts 150, 152 respectively.

[0044] Also comprising part of rear component retention unit 118 may be
spaced component guide members 143, 144 fixedly secured to the upper surface
of the top flange of transverse beam 106b. Guide members 143, 144 may be
both transversely positioned between posts 154, 156.

[0045] Base frame 102 may also include at each of its four corners a ring
or tie loop 160a, 160b, 160c, 160d. Additionally proximate one front corner of
base frame 102 may be a support plate 162 that may be mounted to the upper
surfaces of top flanges of beams 104b and 106a near the interconnection
thereof. Support plate 162 may be configured to support a tool box 164 that may
be able to hold tools and parts that may be used in connection with the use of
stand 100 such as bolts and nuts for.use in removing and installing upper support
beam 141. Additionally tool box 164 may hold chains and/or cables that may, in
conjunction with rings 160a-d, be used to secure components of a grading
machine 125 to stand 100.

[0046] With reference now to FIG. 12, a grading machine 125 is illustrated
and may for example be a Caterpillar model 24M grading machine made by
Caterpillar Inc. Grading machine 125 may include a frame 123 supported on
wheels 127 and being driven by a power unit 129. The grading machine 125 may
be operated by an operator located in a cab 131. A drawbar 126 may be
mounted to the frame 123 about a king pin or ball and socket type pivot 137 and
may be supported also by transversely opposed, vertical hydraulic cylinders 133

10



on each side of the grading machine as well as a transversely oriented hydraulic
cylinder 135. Operation of vertical cylinders 133 can cause the drawbar to move
up and down and also movement of one cylinder relative to the other can cause
rotation of the drawbar about a longitudinal axis of the grading machine 125.
Operation of the transverse hydraulic cylinder 135 can cause the drawbar to tend
to move transversely inwards towards, and outwards away from, the frame 123.

[0047] With particular reference to FIGS. 13 and 14, drawbar 126 may
include a generally circular shaped disc portion 170 to which may be secured a
generally V-shaped support 172. Support 172 may be comprised of a pair of
support beams 173a, 173b angled with respect to each other and joined at an
apex 176. A pin 174 may be provided at the apex 176 for interconnecting the
drawbar 126 to the pivot 137 of frame 123 of grading machine 125.

[0048] Attached to or integrally formed with drawbar disc 170 may be
opposed hook portions 178a, 178b located transversely on either side of drawbar
disc 170. Hook portions 178a, 178b may extend downwards from drawbar disc
170 and assist in creating an attachment area in which moldboard 124 may be
mounted to drawbar 126. In this regard, opposed support blocks 183a, 183b
may be attached to inner surfaces of hook portions 178a, 178b respectively.
Extending between support blocks 178a, 178b may be a support pipe or cylinder
184 which may be generally circular in cross section and may be hollow.
Opposed horizontal support plates 182a, 182b may also be secured to the lower
areas of hook portions 178a, 178b and have upward facing support surfaces. In
a known manner, a moldboard 124 may be secured to hook portions 178a, 178b,
support blocks 183a, 183b, support plates 182a, 182b and to support cylinder
184. One example of a structure by which a moldboard of a grading machine
may be attached to, and disconnected from, a circle drawbar is disclosed in US
patent no. 4,074,767 issued February 21, 1978 to Cole.

11

CA 2820064 2019-10-03



CA 02820064 2013-07-04

[0049] As is illustrated in FIG. 13, each of support beams 173a, 173b of V-
shaped support 172 may have a cylinder connection device 186a, 186b that each
enables a piston rod of one of vertical hydraulic cylinders 133 to be |
interconnected thereto. Additionally, support beam 173a may have a cylinder
connection device 187 that may be interconnected to the piston rod of transverse
hydraulic cylinder 135.

[0050] It will be appreciated from the foregoing arrangement, that
moldboard 124 may be secured to drawbar 126, and drawbar 126 may be
mounted to frame 123. Drawbar 126 with moldboard 124 may be capable of
being moved relative to frame 123 of grading machine 125 by operation of

hydraulic cylinders 133 and 135.

[0051] With reference now to FIGS. 12 to 20 and 22, the use of stand 100
is described when it is desired to remove the moldboard 124 and drawbar 126

from a grading machine 125.

[0052] As a first step, an operator of grading machine 125 may maneuver
the drawbar 126 using the hydraulic cylinders 133, 135 of the grading machine
into a position allowing a worker to access the moldboard 124 to be able to
disconnect the moldboard 124 from the drawbar 126. For example an operator
may, by selected use of the transverse hydraulic cylinder 135, cause drawbar
126 and moldboard 124 to be moved in a direction generaily transversely away
from the frame 123 of grading machine 125. A crane or similar apparatus 300
(shown only schematically in FIGS. 12 and 15) may then be positioned above
and/or adjacent to the grading machine 125, and a worker may attach cables or
chains from the crane to the moldboard 124 in order to assist in removing the
moldboard from the grader. The worker may then remove connection elements
such as bolts or pins connecting moldboard 124 to drawbar 126, and then
release and detach the moldboard 124 and move it away from grading machine

125 using the crane or similar apparatus 300.

12
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[0053] With the removable support beam 141 removed from connection to
posts 136, 138, moldboard 124 may then be moved with the crane or similar
apparatus 300 and placed on stand 100. Moldboard 124 may then be placed in
a longitudinal orientation between the left and right front support posts 136, 138
and between the left and right rear support posts 150, 152 (see FIG. 15).
Moldboard 124 can be aligned with and between the guides 143, 144 on the
transverse beam 106b and guides 140, 145 on cross beam 130 of stand 100.
Moldboard 124 will then be in place, supported on transverse beam 106b and
cross beam 130 and laterally restrained by guides 140, 145 and guides 143, 144.

[0054] Once moldboard 124 is in place, it may be secured to stand 100 by
chains/cables 200 and 201 which may be engaged with rings 160a-d as shown
schematically in FIG. 15. Before or after moldboard 124 is secured to stand 100,
a worker may re-connect support beam 141 to the front support posts 136, 138
using for example nuts and bolts.

[0055] When moldboard 124 is secure, forklift 120 may then be used to
engage channel members 110a, 110b to lift and may maneuver stand 100, (with
moldboard 124 secured thereto) into a position underneath the drawbar 126
while it is still attached to frame 123 of grading machine 125. Alternatively, a
grader operator may maneuver the grading machine 125 to position grading
machine 125 generally above stand 100. Stand 100 may be positioned such that
the front support beam 141 is aligned directly under the front beams 173a, 173b
near the apex 176 of the v-shaped support 172 drawbar and with the rear
support posts 150, 152 aligned directly under the support cylinder 184 of the
drawbar 126.

[0056] Once stand 100 is substantially longitudinally and transversely
aligned with drawbar 126, forklift 120, with blades 121a, 121b engaged in
channel members 110a, 110b from one side of stand 100, may be operated to
raise stand 100 until the stand is engaged with the drawbar 126 on the mounting

locations of the stand 100. Alternatively (or possibly additionally), a grader

13
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operator may lower the drawbar 126 onto the mounting locations of the stand
100 using hydraulic cylinders 133, 135. After the drawbar 126 is mounted to and
supported by front support beam 141 and support members 154, 156 of posts
150, 152, a worker may disengage the drawbar 126 from the grading machine
125 by disconnecting hydraulic and grease lines (not shown), removing the
connection devices such as bolts and pins attaching the pistons of the hydraulic
cylinders 133, 135 of the grading machine 125 to cylinder connectors 186a, 186b
on the drawbar 126, and disengaging the enabling pin 174 from pivot 137 to
disconnect drawbar 126 from frame 123. The drawbar 126 may then also be
secured to stand 100 by attaching chains or cables 203, 205 to the front and rear
rings 160a-d (see FIG. 11).

[0057] With the drawbar 126 detached from frame 123 of grading machine
i25, forklift 120 may move stand 100 with drawbar 126 and moldboard 124
securely attached thereto. With reference to FIG. 17, stand 100, moldboard 124
and drawbar 126 are generally all substantially symmetrical about a longitudinal
central axis Xc passing though the combined Center of Gravity (CG) of the stand
100, moldboard 124 and circle drawbar 126. It should be noted that the precise
location of the combined Center of Gravity CG can be determined using
computer aided design software such as SolidWorks and other commercially
available software tools. As such, the combined weight of stand 100, moldboard
124 and drawbar 126 will provide little if any torque about the centrél longitudinal
axis Xc. Any relatively small amounts of torque about such an axis will be easily
resisted by the blades 121a, 121b of forklift 120. Thus stand 100 with moldboard
124 and drawbar 126 attached thereto will be stable and substantially balanced
about the central longitudinal axis Xc. By contrast, there is no transverse line of
symmetry of the combined stand 100, moldboard 124 and drawbar 126 due to
the complex geometry of the combined components. It will be appreciated that
the cdmbined CG of the loaded stand 100 may not lie along the transverse
centerline of base frame 102 (see FIG. 2). To facilitate the handling of the
resultant load applied by the combined weight of stand 100, moldboard 124 and
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drawbar 126, the position of the channel members 110a, 110b may be chosen
such that the combined CG is located approximately half way between the
channel members 110a, 110b (i.e. such that the distances X5 and X6 between
the CG and the transverse centerline of channel members 110a, 110b are
substantially equal). In such an embodiment, the load carried by blades 121a
and 121b of forklift 120 will be substantially equal, and therefore there will be
substantially no torque or moment being applied to the blades 121a, 121b about
a transverse axis Y¢ passing through the CG. As can be seen from FIG. 2 the
CG is longitudinally positioned a distance X4 from the transverse centerline of
the base frame 102. Thus, for any particular configuration of stand 100,
moldboard 124 and drawbar 126, the longitudinal positions of the channel .
members 110a, 110b can be appropriately selected in order to enhance the
overall stability and balance of the load when it is being lifted and moved by a
forklift 120. The enhanced stability may provide increased safety when handling
the moldboard 124 and drawbar 126 when supported on stand 100. It should be
noted that even though the channels will not therefore be appropriately
positioned relative to the combined center of gravity when only one component is
loaded (i.e. the moldboard 124), this is not such a concern because the weight of
the moldboard is significantly less than the combined weight of the drawbar and-
. moldboard and the forklift can compensate for the relative imbalance when just
lifting the moldboard 124.

[0058] As an alternative to employing forklift 120, an operator may move
the grading machine 125 away from stand 100 and the stand may be moved

using a crane or similar apparatus.

[0059] Stand 100 with drawbar 126 and moldboard 124 secured thereto,
may together be placed on a flatbed truck or similar vehicle for transportation, or

may be moved to a convenient location for servicing.

[0060] To install a new or replacement drawbar 126 and moldboard 124

using stand 100, the process for removal is substantially reversed.
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[0061] A drawbar 126 and moldboard 124 on a stand 100 may be
provided, and then may be transported to a work site on a flatbed truck or similar
vehicle. A worker may move the stand 100 with moldboard 124 and drawbar 126
secured thereto attached using a forklift 120, or alternatively using a crane or-
picker.

[0062] The loaded stand 100 may be positioned under grading machine
125 using a forklift 120 such that the front pin 174 of the drawbar 126 is
positioned near the corresponding mounting pivot 137 on frame 123 of grading
machine 125. Stand 100 may be positioned under the grading machine, and a
worker may remove any chains or cables 203, 205 securing the drawbar 126 to
stand 100. A worker may then attach the drawbar 126 to the frame 123 of
grading machine 125 by attaching the front pin 174 to the pivot 137, connecting
the piston rods of the hydraulic cylinders 133, 135, as well as connecting the
hydraulic and grease lines (not shown) to the corresponding mounting points on
the drawbar 126. When the drawbar 126 has been installed, an operator of
grading machine 125 may lift the drawbar from the stand 100 using the controls
for the hydraulic cylinders 133, 135.

[0063] With drawbar 126 having been removed from stand 100, the stand
with moldboard 124 still secured thereto may be moved from under the grading
machine 125 using forklift 120. Alternatively, a grader operator may move the
grading machine 125 away from stand 100,

[0064] To install the moldboard 124, first any chains or cables 200, 201
securing the moldboard 124 to stand 100 would be released and removed. Also,
possibly before or after the chains/cables 200, 201 are removed, the front
support beam 141 can be detached from the front support posts 136, 138 by
removing the nuts and bolts attaching the heam 141 to the posts. Moldboard 124
may then be lifted clear of the stand 100 using a crane or picker or similar
machine 300 and can be positioned near the moldboard mounting location at the

rear of drawbar 126. When moldboard 124 is in the correct position, a worker
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may attach moldboard 124 to drawbar 126 by aligning the moldboard with the
guide rails on the drawbar 126 and then attaching the corresponding bolts or pins
to the mounting locations on the drawbar.

[0065] Once the drawbar 126 and moldboard 124 are installed on the
grading machine, the stand 100 may be moved away from the work area using a

forklift, crane, or similar machine.

[0066] With reference now to FIG. 21 an example method of servicing a
grading machine 125 is illustrated utilizing two stands 1100 and 2100, each stand
which may be constructed like stand 100 as referenced above. A workshop 2000
may be provided at a distant location from a work site 3000. At workshop 2000 a
forklift 1120 and a crane 1300 may be provided. Similarly at work site 3000 a
forklift 2120 and crane 2300 may be provided. Forklifts 1120 and 2120 may be
configured and utilized with stands 1100 and 2100 and grading machine 125 like
forklift 120 is configured and used with stand 100 and grading machine 125 as
described above. Similarly, cranes 1300 and 2300 may be configured and
utilized with stands 1100 and 2100 and grading machine 125 like fbrklift 120 is
configured and used with stand 100 and grading machine 125 as described

above.

[0067] When grading machine 125 at work site 3000 requires its
moldboard and drawbar to be serviced/repaired, stand 2100 may be employed
along with forklift 2120 and crane 2300 to remove the moldboard and drawbar as
described above. Then stand 2100, loaded with the moldboard and drawbar
requiring service may be loaded onto a transportation vehicle such as a flatbed

- truck 2900 and then the stand may be transported to the workshop 2000 for
servicing/repair. At workshop 2000 forklift 1120 and crane 1300 may be used to
unload the moldboard and drawbar from the truck 2900 and from stand 2100. So
that the grading machine 125 is not out of service for an extended period of time,
the other stand 1100 loaded with a replacement moldboard and drawbar may be

transported by a transportation vehicle such as a flatbed truck 1900 from
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 workshop 2000 to the work site 3000. At worksite 3000, forklift 2120 and crane
2300 may be used to unload the stand 2100 from the truck 2900 and the
replacement moldboard and drawbar from stand 2100 and connect them to the

grading machine 125.

[0068] Stands 1100 and 2100, being of substantially similar construction
as described above, may be used interchangeably at workshop 2000 and
worksite 3000. For example, once the repklacement moldboard and drawbar have
been delivered to worksite 3000 using stand 1100 and the moldboard and
drawbar to be serviced have been delivered to workshop 2000 using stand 2100,
stand 2100 may later be used to transport a new or serviced moldboard and
drawbar from workshop 2000 to worksite 3000 and stand 1100 may be used to
transport a used moldboard and drawbar for servicing from worksite 3000 to
workshop 2000. In this manner, two or more stands may be used in combination
to minimize downtime of grading machine 125 caused by the need to service

and/or replace the moldboard and drawbar.

[0069] Of course, the above described embodiments are intended to be
illustrative only ahd in no way limiting. The described embddiments of carrying
out the invention are susceptible to many modifications of form, arrangement of
parts, details and order of operation. Other modifications will be apparent to

those skilled in the art and, therefore, the invention is defined in the claims.

[0070] When introducing elements of the present invention or the
embodiments thereof, the articles “a,” “an,” “the,” and “said” are intended to mean
that there are one or more of the elements. The terms “comprising,” “including,”
and “having” are intended to be inclusive and mean that there may be additional

elements other than the listed elements.
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WHAT IS CLAIMED IS:

1. A stand for supporting a moldboard and a drawbar of a grading machine,

said stand comprising:

1) a base frame; and

i) at least one component support unit;

said stand being configured to support said moldboard, and said at least
one component support unit being configured to support at least a portion

of said drawbar;

wherein said base frame and said at least on component support unit are
configured and operable to: (a) support a substantial portion of said
moldboard above said base frame; and (b) support a substantial portion of
said drawbar above said base frame and said moldboard when said

moldboard is supported on said stand;
and wherein said at least one component support unit comprises:

1) a first component support unit;

i) a second component support unit located in spaced longitudinal

relation to said first support unit;

and wherein said base frame and said first and second component
support units are configured to support said longitudinally extending
moldboard in a generally longitudinal orientation relative to said base

frame;

and wherein said first support unit comprises a pair of transversely spaced
posts interconnected by a transversely oriented support beam, said

support beam operable to support a portion of said drawbar;
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and wherein said transversely oriented support beam is adapted to being
removed from, and installed in, an operational configuration for supporting

said at least a portion of said drawbar.

2. A stand as claimed in claim 1 wherein said base frame and said at least
one component support unit are configured such that said moldboard can

be at least partially supported at an upper surface of base frame.

3. A stand as claimed in claim 2 wherein said base frame is substantially
rectangular in shape and said at least one component support unit is

interconnected to said base frame.

4. A stand as claimed in any one of claims 1 to 3 wherein:

1) said first support unit comprises said pair of spaced posts
comprising a first pair of transversely spaced posts upstanding from

said base frame;

i) a second support unit comprises a second pair of transversely
spaced posts upstanding from said base frame located in spaced

longitudinal relation to said first pair of posts;

wherein said first and second pairs of posts are configured to position said
moldboard in a generally longitudinal orientation relative to said base
frame between the pair of posts in each of said first and second pairs of

posts.

5. A stand as claimed in claim 4 wherein said first component support unit
comprises a first drawbar support and said second component support
unit comprises a second drawbar support longitudinally spaced from said
first drawbar support, wherein said first and second drawbar supports are

configured and operable to support a substantial portion of said drawbar
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above said moldboard when supported by said first and second support

units in a generally longitudinal orientation relative to said base frame.

6. A stand as claimed in claim 5 wherein said support beam operable to
support a portion of said drawbar, such that said drawbar is at least in part

supported by and between said first and second component support units.

7. A stand as claimed in claim 6 wherein said second drawbar support
comprises said second pair of transversely spaced posts each having a
partially cylindrical support operable to engage a transversely oriented

support cylinder of said drawbar.

8. A stand as claimed in claim 7 wherein said first support unit further
comprises a first pair of transversely spaced guides operable to assist in

retaining said moldboard.

9. A stand as claimed in claim 8 wherein said second support unit further
comprises a second pair of transversely spaced guides operable to assist
in retaining said moldboard, said second pair of guides being longitudinally

spaced from said first pair of guides.

10. A stand as claimed in claim 2 wherein said stand further comprises first
and second spaced and transversely oriented forklift channels, said forklift
channels being configured to be able to receive therein first and second

blades of a forklift to enable a forklift to be able to lift said stand.

11. A stand as claimed in claim 10 wherein said first and second spaced and
transversely oriented forklift channels are longitudinally positioned on
opposite sides of the combined center of gravity of said stand, said
moldboard and said drawbar, when said moldboard and said drawbar are
loaded on said stand to provide a stable support for said stand loaded with

said moldboard and said drawbar.
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12. A stand as claimed in claim 1 wherein said first component support unit
further comprises a first pair of transversely spaced guides operable to

assist in retaining said moldboard.

13. A stand as claimed in claim 12 wherein said second support unit further
comprises a second pair of transversely spaced guides operable to assist
in retaining said moldboard, said second pair of guides being longitudinally

spaced from said first pair of guides.

14. A stand as claimed in claim 1 wherein said base frame and said first and
second support units are configured and operable-such that said drawbar
can be loaded onto said stand from above said stand and said moldboard
such that a substantial portion of said drawbar is located above said base
frame and said moldboard when said moldboard is supported on said

stand.

15. A stand for supporting a moldboard and a drawbar, said stand comprising:
a. abase frame;
b. afirst component support unit;
c. asecond component support unit

said stand being configured to support said drawbar and said moldboard

in a generally longitudinal orientation;

said first and second support units being configured to support at least a
portion of said drawbar above said moldboard when said moldboard and

said drawbar are supported on said stand;

said first component support unit comprises transversely spaced first and
second support structures upstanding from said base frame and a
transversely oriented support member extending between said first and

second support structures; and
22
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said support member and said first support structure and said second
support structure being adapted such that said support member is
operable to being removed from, and installed in, an operational

configuration for supporting said drawbar at a first location; and

wherein said frame, said first and second structures and said support
member are configured and positioned such that said drawbar can be at
least partially supported on said support member at a position in which at
least a portion of said drawbar is above at least a portion of said
moldboard, when said support member is connected to said first and

second support structures,

wherein said drawbar has a transversely oriented support member having
a generally cylindrical outer surface; and wherein said second component
support unit comprises transversely spaced third and fourth support
structures upstanding from said base frame, said third and fourth support
structures being longitudinally spaced from said first and second support
structures, and said third and fourth support structures each having
upwardly directed curved support surfaces, said curved support surfaces
being configured to, in operation, engage with portions of the generally
cylindrical outer surface of the transversely oriented support member to at

least partially support said drawbar.

16. A stand as claimed in claim 15 wherein said stand further comprises first
and second spaced and transversely oriented forklift channels, said forklift
channels being configured to be able to receive therein first and second

blades of a forklift to enable a forklift to be able to lift said stand.

17. A stand as claimed in claim 16 wherein said first and second spaced and
transversely oriented forklift channels are longitudinally positioned on
opposite sides of the combined center of gravity of said stand, said

moldboard and said drawbar, when said moldboard and said drawbar are
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mounted on said stand to provide a stable support for said stand loaded

with said moldboard and said drawbar.

18. A stand as claimed in claim 15 wherein said first component support unit
further comprises a first pair of transversely spaced guides operable to

assist in retaining said moldboard.

19. A stand as claimed in claim 18 wherein said second component support
unit further comprises a second pair of transversely spaced guides
operable to assist in retaining said moldboard, said second pair of guides

being longitudinally spaced from said first pair of guides.

20.  An apparatus comprising:

(i) a moldboard of a grading machine;

(ii) a drawbar of a grading machine; and

(iii) a stand comprising: (a) a base frame; and (b) at least one component
support unit, said stand supporting at least a portion of said moldboard
and said stand supporting at least a portion of said drawbar above said

moldboard on said stand.

21.  An apparatus as claimed in claim 20 wherein said base frame and said at
least on component support unit are configured and operable to: (a)
support a substantial portion of said moldboard in a generally horizontal
orientation in relation to said base frame; and (b) support a substantial
portion of said drawbar above said base frame and said moldboard when

said moldboard is supported on said stand.

22. A stand as claimed in claim 21 wherein said base frame and said at least
one component support unit are configured such that said moldboard can

be at least partially supported at an upper surface of base frame.
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23. Astand as claimed in claim 22 wherein said base frame is substantially
rectangular in shape and said at least one component support unit is

interconnected to said base frame.

24. A stand as claimed in any one of claims 21 to 23 wherein said at least one

component support unit comprises:
a. a first component support unit;

b. a second component support unit located in spaced longitudinal

relation to said first support unit;

wherein said base frame and said first and second component support
units are configured to support a longitudinally extending moldboard in a

generally longitudinal orientation relative to said base frame.
25. A stand as claimed in claim 24 wherein:

C. said first support unit comprises said pair of spaced posts
comprising a first pair of transversely spaced posts upstanding from

said base frame;

d. a second support unit comprises a second pair of transversely
spaced posts upstanding from said base located in spaced

longitudinal relation to said first pair of posts;

wherein said first and second pairs of posts are configured to position a
moldboard in a generally longitudinal orientation relative to said base
frame between the pair of posts in each of said first and second pairs of

posts.

26. A stand as claimed in claim 25 wherein said first component support unit
comprises a first drawbar support and said second component support

unit comprises a second drawbar support longitudinally spaced from said
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first drawbar support, wherein said first and second drawbar supports are
configured and operable to support a substantial portion of said drawbar
above said moldboard when supported by said first and second support

units in a generally longitudinal orientation relative to said base frame.

27. A stand as claimed in any one of claims 21 to 26 wherein said stand
further comprises first and second spaced and transversely oriented
forklift channels, said forklift channels being configured to be able to
receive therein first and second blades of a forklift to enable a forklift to be

able to lift said stand.

28. A stand as claimed in claim 27 wherein said first and second spaced and
transversely oriented forklift channels are longitudinally positioned on
opposite sides of the combined center of gravity of said stand, said
moldboard and said drawbar, when said moldboard and said drawbar are
loaded on said stand to provide a stable support for said stand loaded with

said moldboard and said drawbar.

29. A method of removing a moldboard and a drawbar from a grading
machine and transferring said moldboard and said drawbar to a stand,

said method comprising:

iii) removing the moldboard from connection with the drawbar;

iv) transferring the moldboard to the stand;

V) removing the drawbar from the grading machine; and

vi) after the moldboard has been transferred to the stand, transferring
the drawbar to the stand in longitudinal alignment with said
moldboard and in a position wherein a substantial part of the

drawbar is positioned above said moldboard.
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30. A method as claimed in claim 29 wherein the transferring of the drawbar to
the stand in longitudinal alignment with said moldboard comprises
providing relative movement of the grading machine relative to the stand
to provide a position wherein the stand with the moldboard held thereon

are generally positioned beneath said drawbar.

31. A method as claimed in 30 wherein said stand comprises
vi)  abase frame; and
viii)  at least one component support unit;

said stand being configured to support said moldboard, and said at least
one component support unit being configured to support at least a portion

of said drawbar.

32. A method as claimed in claim 31 wherein said stand further comprises first
and second spaced and transversely oriented forklift channels, said forklift
channels being configured to be able to receive therein first and second
blades of a forklift to enable a forklift to be able to lift said stand and

wherein said method comprises:

iX) Moving the first and second blades of a forklift to engage the forklift

channels;

X) Lifting the stand with the forklift to position the stand beneath the

drawbar and engaging the drawbar;

xi) Disconnecting the drawbar from the grading machine;

xii)  Moving the stand with the drawbar mounted thereon away from the

grading machine.

27

Date Regue/Date Received 2020-04-17



CA 2820064

33. A method as claimed in claim 32 wherein said first and second spaced
and transversely oriented forklift channels are longitudinally positioned on
opposite sides of the combined center of gravity of said stand, said
moldboard and said drawbar, to provide a stable support for said stand

mounted with said moldboard and said drawbar.

34. A method of installing a moldboard and a drawbar on a grading machine,

said method comprising:

1) removing said drawbar from a stand;

i) transferring and connecting said drawbar to said grading machine;

iii) removing the moldboard from the stand;

iv) after the drawbar has been connected to the grading machine,

transferring and connecting the moldboard to the drawbar.

35. A method as claimed in claim 34 wherein the moldboard and drawbar are
loaded on the stand with the drawbar in longitudinal alignment with said
moldboard and in a position wherein a substantial part of the drawbar is
positioned above said moldboard, prior to the transferring of the drawbar

to the stand.

36. A method as claimed in 35 wherein said stand comprises

1) a base frame; and

i) at least one component support unit;

said stand being configured to support said moldboard, and said at least
one component support unit being configured to support at least a portion

of said drawbar.
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37. A method as claimed in claim 36 wherein said stand further comprises first
and second spaced and transversely oriented forklift channels, said forklift
channels being configured to be able to receive therein first and second
blades of a forklift to enable a forklift to be able to lift said stand and

wherein said method comprises:

1) Moving the first and second blades of a forklift to engage the forklift

channels;

i) Lifting the stand with the forklift to position the stand beneath
grading machine so the drawbar can be connected to the grading

machine.

38. A method as claimed in claim 37 wherein said first and second spaced
and transversely oriented forklift channels are longitudinally positioned on
opposite sides of the combined center of gravity of said stand, said
moldboard and said drawbar, to provide a stable support for said stand

mounted with said moldboard and said drawbar.

39. A method of servicing a moldboard and a drawbar on a grading machine,

said method comprising:
1) providing a first stand at a worksite;

i) transferring a first moldboard from said grading machine to said first

stand;

iii) transferring a first drawbar from said grading machine to said first

stand;

iv) providing a second stand at a worksite, said second stand having a

second moldboard and a second drawbar;
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V) transferring said second drawbar from said second stand to said

grading machine;

vi) transferring said second moldboard from said second stand to said

grading machine.

40. A method as claimed in 39 wherein the transferring of the first drawbar to
the first stand is such said first drawbar is placed in longitudinal alignment
with said first moldboard and in a position wherein a substantial part of the

first drawbar is positioned above said first moldboard.

41. A method as claimed in claim 39 wherein said first and second stands

each comprise:

1) a base frame; and

i) at least one component support unit;

said stand being configured to support said moldboard, and said at least
one component support unit being configured to support at least a portion

of said drawbar.

42. A method as claimed in claim 41 wherein said each of said first and
second stands further comprises first and second spaced and transversely
oriented forklift channels, said forklift channels being configured to be able
to receive therein first and second blades of a forklift to enable a forklift to
be able to lift each said of said first and second stands and wherein said

method comprises:

1) Moving the first and second blades of a first forklift to engage the

forklift channels of said first stand;

i) Lifting the first stand with the first forklift to position the stand

beneath a drawbar and engaging the drawbar;
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iii) Disconnecting the drawbar from the grading machine;

iv) Moving the stand with the drawbar mounted thereon away from the

grading machine.

43. A method as claimed in claim 42 wherein said first and second spaced
and transversely oriented forklift channels of said first stand are
longitudinally positioned on opposite sides of the combined center of
gravity of said first stand, said first moldboard and said first drawbar, to
provide a stable support for said first stand mounted with said first

moldboard and said first drawbar.
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