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mounted to the backing plate. Each blade segment has a lower portion, an upper portion having an uppermost edge, and two
upwardly extending lobes that define an intermediate portion therebetween. The two lobes each have a slot having a central slot
region to receive a fastener and an upper slot region extending between the central slot region and an opening in an upper edge of
the lobe. Each cutting edge segment also includes a compression member retained between the uppermost edge of the
intermediate portion and an engaging surface of the backing plate to absorb upward movement of the blade segment when the
cutting edge engages the ground.



Abstract

A cutting edge system for a snowplow is described. The system includes a backing
plate coupled to a moldboard of the snowplow and cutting edge segments mounted to a
front of the backing plate. Each cutting edge segment includes a blade segment slidably
mounted to the backing plate. Each blade segment has a lower portion, an upper
portion having an uppermost edge, and two upwardly extending lobes that define an
intermediate portion therebetween. The two lobes each have a slot having a central slot
region to receive a fastener and an upper slot region extending between the central slot
region and an opening in an upper edge of the lobe. Each cutting edge segment also
includes a compression member retained between the uppermost edge of the
intermediate portion and an engaging surface of the backing plate to absorb upward
movement of the blade segment when the cutting edge engages the ground.
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Title: SNOWPLOW WITH GROUND CONTOUR FOLLOWING CUTTING EDGE AND
IMPACT ABSORPTION

Cross-Reference to Related Applications

[0001] The present application is a continuation-in-part of U.S. patent application
Serial Number 16/183,090 filed Novefnber 7, 2018 and entitled SNOWPLOW WITH
GROUND CONTOUR FOLLOWING CUTTING EDGE AND IMPACT ABSORPTION,
which claims priority to GB Application No. 1718420.1 filed on November 7, 2017 and
entitted SNOWPLOW WITH GROUND CONTOUR FOLLOWING CUTTING EDGE, GB
Application No. 1718429.2 filed on November 7, 2017 entited SNOWPLOW WITH
GROUND CONTOUR FOLLOWING CUTTING EDGE, and GB Application No.
1718430.0 filed on November 7, 2017 entitted IMPACT ABSORBTION, the entire

contents of which are all hereby incorporated by reference in their entirety.

Technical Field

[0002] The embodiments disclosed herein relate to snowplows and, in particular,

to snowplows with cutting edge assemblies that follow ground contours.

Background

[0003] Snowplow blades are typically mounted directly to a front of a vehicle to
remove debris such as dirt, snow and/or ice from a ground surface directly in front of the
vehicle when the vehicle is in motion. Factors such as the type of ground surface the
blade is used on, the frequency of usage of the blade and a user's ability to operate the
vehicle may cause damage to the blade that results in a need to replace part or all of

the lowermost cutting edge of the plow blade.

[0004] Several different mechanisms have been developed in attempts to prevent
damage to snowplow blades that is caused by the blade engaging the ground surface

during use or striking an obstruction.

[0005] For example, some current snowplow blades have solid upper moldboards

and lower cutting edges that include individual cutting edge segments that are
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separately removable and replaceable. The individual cutting edge segments may also
provide for the lowermost cutting edge of the plow blade to contour to uneven ground
surfaces. This is generally accomplished by biasing the lowermost cutting edge of each
individual cutting edge segment to engage the ground surface and then providing for
each individual cutting edge segment to move vertically relative to the upper moldboard

of the plow blade.

[0006] For instance, in one example, US5,746,017 describes a ploughshare
having cutting edges and a securing device for attachment to a plough. The
ploughshare has a number of individual metallic shares which are firmly embedded in
an elastomer mass. During use, each individual share is independently moveable from
the underlying surface against the elasticity in the mass with a view to absorbing or
adjusting itself to irregularities in the underlying surface. The share is mounted
substantially vertical and is especially designed for equipment for clearing snow, slush

and ice.

[0007] In another example, US7,631,441 describes a wearing edge attachment
system that includes at least one wearing edge, a flexible device adapted to surround
and engage a portion of the wearing edge and a fastening device. During use, the
wearable edge is movable upwardly against the flexible device to adjust to surface
contours. The fastening device secures the flexible device and the wearing edge to a

snowplow.

[0008] Another mechanism currently used includes a moldboard and a trip edge
coupled to a bottom portion of the moldboard. The trip edge is designed to be pivotally
movable in a backwards direction relative to a moldboard of the plow blade when the

trip edge strikes an obstruction.

[0009] US9,611,604 describes a trip edge used in combination with individual
cutting edge segments that are independently vertically movable relative to the ground.
Specifically, US9611604 describes a scraper blade device for cleaning a surface, for
instance a roadway surface, when moving in a forward direction relative to the surface.
The scraper blade device includes an upper blade portion and a bottom blade portion.

The bottom blade portion has a plurality of widthwise-disposed blade segments that are
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adjoined and juxtaposed to one another. The bottom edge of each blade segment is
independently slidingly movable in an up and down movement out of alignment with
reference to the bottom edge of the other blade segments and is biased towards a
downward working direction. The bottom edge of the blade segments is also pivotally
movable with reference to the surface to be cleaned about a pivot axis that is
substantially parallel to the lowermost edge of the scraper blade device. The bottom

edges is biased towards a forward working position.

[0010] To provide for each blade segment to be independently slidingly movabie
in an up and down movement out of alignment with reference to the bottom edge of the
other blade segments, US9611604 describes a plurality of spring mechanisms, each
spring mechanism cooperating with a single one of the blade segments to urge the

blade segment downwardly against the surface.

[0011] While the prior art movable cutting edge systems tend to do a better job of
removing snow from uneven surfaces than conventional snowplows with a fixed cutting
edge, there remains a need for improved cutting edge systems that enable the cutting

edge to contour to uneven ground surfaces.

Summary

[0012] According to one aspect, a cutting edge system for a snowplow is
described herein. The system includes a backing plate coupled to a bottom portion of a
moldboard of the snowplow; and a plurality of cutting edge segments configured to be
mounted to the front surface of the backing plate. Each cutting edge segment includes a
blade segment configured to be slidably mounted to the front surface of the backing
plate. The blade segment has a lower portion having a cutting edge configured to
engage a ground surface, and an upper portion having an uppermost edge opposed to
the cutting edge and two upwardly extending lobes spaced apart from each other to
define an intermediate pocket portion therebetween, each of the two lobes having a slot
having a central slot region configured to receive a fastener to slidably mount the blade
segment to the backing plate and an upper slot region extending between the central

slot region and an opening in an upper edge of the lobe. Each cutting edge segment
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also includes a compression member configured to be retained in between the
uppermost edge of the intermediate pocket portion and an engaging surface of the
backing plate, the compression member being configured to absorb upward movement
of the blade segment when the cutting edge engages the ground surface; and a retainer
plate configured to be mounted to the backing plate and cover at least a portion of the

blade segment when the blade segment is mounted to the backing plate.

[0013] A width of the central slot region of the slot may be greater than a width of
the fastener to provide for lateral movement of the blade segment relative to the backing
plate.

[0014] A height of the central slot region of the slot may be greater than a height

of the fastener to provide for upward movement of the blade segment relative to the

backing plate when the cutting edge engages the ground surface.

[0015] A width of the upper slot region of the slot may be narrower than a width of

the central slot region of the slot.

[0016] A width of the upper slot region of the slot may be narrower than a width of

the fastener.

[0017] A width of the upper slot region of the slot may increase along a length of
the upper slot region of the slot from the central slot region of the slot to the opening in

the upper edge of the lobe.

[0018] A width of the upper slot region of the slot may increase linearly along the
length of the upper slot region of the slot from the central slot region of the slot to the

opening in the upper edge of the lobe.

[0019] The upper slot region of the slot may include two opposed side walls
extending upwardly from the central slot region of the siot at an angle of about 4

degrees with respect to each other.

[0020] The two slots may be spaced apart from each other along a width of the
blade segment and the central slot region of each slot may have a perimeter that is

greater than a perimeter of a respective fastener.
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[0021] The system may also include a plurality of bushings, each bushing
configured to engage a respective fastener within a respective central slot region of one
of the slots and extend outwardly beyond a front surface of the blade segment when the

blade segment is slidably mounted to the backing plate.

[0022] Each cutting edge segment may be horizontally spaced from an adjacent
cutting edge segment and each central slot region of each slot may have a width that is
greater than a width of each fastener and bushing when the fastener and bushing are
received in the slot to provide for each blade segment to be pivotable about at least one

of the fasteners.

[0023] At least a portion of an inner side of the central slot region of each slot
may extend inwardly towards an opposed slot to provide for the width of the central slot
region of the slot to be greater than the width of each fastener and bushing when the

fastener and bushing are received in the slot.

[0024] A cutting edge segment configured to be mounted to a front surface of a
backing plate of a snowplow is also described herein. The cutting edge segment
includes a blade segment configured to be slidably mounted to the front surface of the
backing plate. The blade segment has a lower portion having a cutting edge configured
to engage a ground surface, and an upper portion having an uppermost edge opposed
to the cutting edge and two upwardly extending lobes spaced apart from each other to
define an intermediate pocket portion therebetween, each of the two lobes having a slot
having a central slot region configured to receive a fastener to slidably mount the blade
segment to the backing plate and an upper slot region extending between the central
slot region and an opening in an upper edge of the lobe. Each cutting edge segment
also includes a compression member configured to be retained in between the
uppermost edge of the intermediate pocket portion and an engaging surface of the
backing plate, the compression member being configured to absorb upward movement
of the blade segment when the cutting edge engages the ground surface; and a retainer
plate configured to be mounted to the backing plate and cover at least a portion of the

blade segment when the blade segment is mounted to the backing plate.
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[0025] A snowplow is also described herein. The snowplow includes a
moldboard, a backing plate coupled to a bottom portion of the moldboard and a plurality
of cutting edge segments configured to be mounted to the front surface of the backing
plate. Each cutting edge segment includes a blade segment configured to be slidably
mounted to the front surface of the backing plate. The blade segment has a lower
portion having a cutting edge configured to engage a ground surface, and an upper
portion having an uppermost edge opposed to the cutting edge and two upwardly
extending lobes spaced apart from each other to define an intermediate pocket portion
therebetween, each of the two lobes having a slot having a central slot region
configured to receive a fastener to slidably mount the blade segment to the backing
plate and an upper slot region extending between the central slot region and an opening
in an upper edge of the lobe. Each cutting edge segment also includes a compression
member configured to be retained in between the uppermost edge of the intermediate
pocket portion and an engaging surface of the backing plate, the compression member
being configured to absorb upward movement of the blade segment when the cutting
edge engages the ground surface; and a retainer plate configured to be mounted to the
backing plate and cover at least a portion of the blade segment when the blade

segment is mounted to the backing plate.

Brief Description of the Drawings

[0026] Figure 1 is a front perspective view of a snowplow blade with a ground

contour-following cutting edge, according to one embodiment:

[0027] Figure 2A is a rear perspective view of the snowplow blade with a ground

contour-following cutting edge of Figure 1;

[0028] Figure 2B is a magnified view of the portion B of the snowplow blade

shown in Figure 2A,;

[0029] Figure 2C is a rear view of the snowplow blade with a ground contour-

following cutting edge of Figure 1;

[0030] Figure 2D is a magnified view of the portion C of the snowplow blade

shown in Figure 2C;

CA 3036882 2019-03-15



[0031] Figure 3A is a front perspective view of a snowplow blade according to

one embodiment with a trip edge in a working position; and

[0032] Figures 3B and 3C are right-side and left-side front perspective views,
respectively, of the snowplow biade of Figure 3A showing a segment of the trip edge

being tripped to a non-working position.

[0033] Figure 4 is a magnified view of the portion A of the snowplow blade shown

in Figure 1, with the retainer plate removed,;

[0034] Figure 5 is an exploded view of a plurality of blade segments of the

snowplow blade shown in Figure 1, with-the retainer plate removed;

[0035] Figure 6 is a magnified view of a portion of the snowplow blade shown in

Figure 1 showing a cutting edge assembly that is not contacting the ground surface;

[0036] Figure 7 is a magnified view of a portion of the snowplow blade shown in

Figure 1 showing a cutting edge assembly that is contacting the ground surface;

[0037] Figure 8A is a front view of the snowplow blade of Figure 1 showing a
bottom portion of the cutting edge following a ground contour, according to another

embodiment;

[0038] Figure 8B is a magnified view of the portion D of the snowplow blade
shown in Figure 8A showing with the retainer plate of one of the cutting edge
assemblies removed to depict the pivotal movement of the cutting edges over a rise in

the ground surface;

[0039] Figure 9A a front view of the snowplow blade of Figure 1 showing a
bottom portion of the cutting edge following a ground contour, according to another

embodiment;

[0040] Figure 9B is a close-up of the portion E of the snowplow blade shown in
Figure 9A with the retainer plate of two of the cutting edge assemblies removed to

depict the pivotal movement of the cutting edges over a rise in the ground surface;

[0041] Figure 10 is a cross-section of the snowplow blade of Figure 1 with no

load on the cutting edge and without forward movement of the plow blade;
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[0042] Figure 11 is a cross-section of the snowplow blade of Figure 1 with a load

on the cutting edge and without forward movement of the plow blade;

[0043] Figure 12 is a cross-section of the snowplow blade of Figure 1 with a load

on the cutting edge and forward movement of the plow blade;

[0044] Figure 13 is a cross-section of the snowplow blade of Figure 1 both a load
on the cutting after an impact situation showing the cutting edge assembly rotated

counter-clockwise about an axis against spring pressure;

[0045] Figures 14A and 14B are perspective views of a blade segment having a

lower flat bar tab, according to one embodiment;

[0046] Figures 14C and 14D are rear and top front perspective views,

respectively, of a portion of the backing plate, according to one embodiment;

[0047] Figure 15 is a rear view of the backing plate of the snowplow blade of
Figure 1;
[0048] Figure 16A is a front view of a snow plow blade with a ground contour-

following cutting edge, according to another embodiment;

[0049] Figure 16B is a magnified view of the portion F of the snow plow blade
shown in Figure 16A with a retainer plate of one of the cutting edge segments removed

to show a blade segment;

[0050] Figure 17 is a perspective view of a blade segment of snow plow blade

shown in Figure 16A,;

[0051] Figure 18 is a front view of a blade segment of snow plow blade shown in
Figure 16A,
[0052] Figure 19A is a top view of a blade segment of snow plow blade shown in

Figure 16A; and

[0053] Figure 19B is a side view of a blade segment of snow plow blade shown in
Figure 16A.
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Detailed Description

[0054] Various systems and methods will be described below to provide an
example of each claimed embodiment. No embodiment described below limits any
claimed embodiment and any claimed embodiment may cover systems or methods that
differ from those described below. The claimed embodiments are not limited to systems
or methods having all of the features of any one systems or methods described below

or to features common to multiple or all of the systems or methods described below.

[0055] It will be appreciated that for simplicity and clarity of illustration, where
considered appropriate, reference numerals may be repeated among the figures to
indicate corresponding or analogous elements. In addition, numerous specific details
are set forth in order to provide a thorough understanding of the embodiments
described herein. However, it will be understood by those of ordinary skill in the art that
the embodiments described herein may be practiced without these specific details. In
other instances, well-known methods, procedures and components have not been
described in detail so as not to obscure the embodiments described herein. Also, the
description is not to be considered as limiting the scope of the embodiments described

herein.

[0056] Ground contour following cutting edge systems that include a plurality of
independently movable cutting edge segments slidably mounted to a backing plate
along a bottom portion of a moldboard are described herein. The independently
movable cutting edge segments are vertically independently movable relative to the
backing plate to provide for a cutting edge of the system to adapt to uneven ground
surfaces. The independently movable cutting edge segments each include a blade
segment that directly engages with the ground surface when the system is in use. Each
of the cutting edge segments also includes a compression member that biases a
respective blade segment downwardly against the ground surface. The compression
member is retained in between a tab extending outwardly from the backing plate and a

portion of the cutting edge segment.

[0057] In the embodiments shown, the ground contour following cutting edge

systems of the present invention are shown mounted on a snowplow blade that has a
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trip edge mechanism that includes a backing plate pivotally coupled to the bottom of the
moldboard. The plurality of independently movable cutting edge segments are mounted
on the backing plate. When the snowplow encounters large obstacles, the backing plate
pivots backwardly. However, it should be understood that the system of the present
invention could be mounted on a snowplow that does not include a trip edge

mechanism.

[0058] Referring now to Figure 1, illustrated therein is a perspective view of a
snowplow blade 100 with a ground contour-following cutting edge system 103,

according to one embodiment.

[0059] The terms “ground” or “ground surface” used herein are used in a generic
manner. “Ground” or “ground surface” may include, for instance, roadway surfaces
made of different materials such as asphalt, concrete, stones, gravel, earth, or the like.
“Ground” or “ground surfaces” may include roads for vehicles, parking lots, airport

runways, sidewalks, or the like.

[0060] The snowplow blade 100 shown in Figure 1 is a moldboard-type plow
including a moldboard 101 and a ground contour following cutting edge system 103
having a plurality of independently movable cutting edge segments 102. Moldboard 101
is generally constructed of a strong, high impact material, such as steel, in order to
prevent damage to the snowplow blade 100 during use. The plurality of cutting edge
segments 102 are mounted to a backing plate 105. Snowplow blade 100 is generally
connected to a vehicle (not shown) using a generic connection assembly, such as

assembly 107.

[0061] In the embodiments shown in the Figures, the snowplow blade 100 also
includes a trip edge mechanism 200. Trip edge mechanism 200 provides for backing
plate 105 to be pivotally movable relative to the moldboard 101 to protect a cutting edge
114 of the snowplow blade 100 from damage, particularly damage caused by striking a
large obstruction (e.g. a manhole). Specifically, trip edge mechanism 200 is configured
to rotate backing plate 105 rearwardly about an axis AA that is substantially parallel to
cutting edge 114 (see Figures 2A to 2D) upon snowplow blade 100 striking a large

obstruction.

10
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[0062] Trip edge mechanism 200 includes one or more spring assemblies 201 for
biasing the backing plate 105 forwardly into a working (e.g. operating) position (as
shown in Figures 1 to 3A). Each spring assembly 201 includes one or more springs 214
secured to a portion of the moldboard 101, a trip lever 212 and a trip rod 210. The one
or more springs 214 bias the trip lever 212 downwardly to bias the backing plate 105

into the working position.

[0063] In the embodiment shown in the Figures, each spring assembly 201
includes a first pair of springs 214a and a second pair of springs 214b to bias trip lever
212 and backing plate 105. Trip lever 212 rotationally couples to trip rod 210 which is
fixedly coupled to a trip bar 211 extending along a width of a respective trip segment
203. As snowplow biade 100 strikes an obstruction, trip assembly 201 is driven
rearwardly from a working position to a non-working (e.g. non-operating) position, as
shown in Figures 3B and 3C, thereby forcing counterclockwise rotation of trip bar 211
(as shown in Figure 2B). Counterclockwise rotation of 211 provides for trip rod 210 to lift
trip lever 212 vertically, which expands each pair of springs 214a and 214b. To return
the trip edge 200 to the working position, a downward force is applied to the trip lever
212 by the pairs of springs 214a and 214b to rotate the trip bar 211 in a clockwise
direction to and bias the trip edge 220 forward.

[0064] In the embodiment shown in the Figures, trip edge mechanism 200
includes two trip segments 203. Figures 3A to 3C shown snowplow blade 100 including
left and right trip segments 203a and 203b, respectively. Each trip segment 203
includes a backing plate 105 coupled to a spring assembly 201. Spring assembly 201
provides for each trip segment 203 to independently rotate about axis AA. As shown in
Figures 2A to 2D, in view of Figures 3A to 3C, spring assembly 201a provides for trip
segment 203b to rotate about axis AA and spring assembly 201b provides for trip
segment 203a to rotate about axis AA. It should be understood that trip edge
mechanism may include a single trip segment extending across a width of the snowplow

blade or, alternatively, may include more than two trip segments.

[0065] Turning now to Figures 4 and 5, shown therein is a perspective view of a

portion of a snowplow blade 100 having cutting edge segments 102 instalied thereon.

11
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Figure 5 shows an exploded view of three cutting edge segments 102. Each cutting
edge segment 102 includes a retainer plate 104, a blade segment 106 and a

compression member 108.

[0066] Blade segment 106 includes a lower portion 110 having a lowermost (i.e.
cutting) edge 114 configured to engage a ground surface, and an upper portion 112
having an uppermost edge 116 opposed to the cutting edge 114. Lower portion 110
generally extends downwardly and is exposed below the retainer plate 104 when the
blade segment 106 and the retainer plate 104 are mounted to backing plate 105.
Similarly, when the blade segment 106 and the retainer plate 104 are mounted to
backing plate 105, Upper portion 112 is generally positioned in-between the retainer
plate 104 and backing plate 105 when the retainer plate 104 is mounted to the backing
plate 105.

[0067] Upper portion 112 of blade segment 106 has two upwardly extending
lobes 117a, 117b spaced apart from each other to define a pocket 136 therebetween.
Each of the two lobes 117a, 117b includes a slot 122 configured to receive a fastener
120 and at least one bushing 148 to slidably mount the blade segment 106 to the
backing plate 105. Blade segment 106 also includes an intermediate portion 119
extending downwardly from the pocket 136 between slots 122.

[0068] Each slot 122 is shaped to provide for the blade segment 106 to slide
freely relative to a fastener 120 and at least one bushing 148 surrounding fastener 120
when both the fastener 120 and the bushing 148 are received in the slot 122.
Accordingly, each of the two slots 122 has a height H1 that is greater than a height H: of
its respective fastener 120 and at least one bushing 148 surrounding fastener 120 when
both the fastener 120 and the bushing 148 are received in the slot 122.

[0069] Slots 122 of the blade segment 106 are also shaped to have a width that
is greater than a width of the fastener 120 and the at least one bushing 148 surrounding
fastener 120 when both the fastener 120 and the bushing 148 are received in the slot
122 to provide for the blade segment 106 to pivot horizontally relative to the fasteners
120 (as described below).

12
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[0070] Each slot 122 has a perimeter 124 that defines a shape of the slot 122. In
some embodiments, perimeter 124 of each slot 122 of the blade segment 106 may have
a generally oblong shape with rounded corners to provide for the blade segment 106 to
slide and/or pivot relative to the fastener 120 and at least one bushing 148 received in
each slot 122. Alternatively, perimeter 124 of each slot 122 may have dimensions that
resemble a different shape, including but not limited to a shape resembling two semi-
circles on opposite sides of a rectangle, an oval shape, an elliptical shape, a circle, a
quatrefoil, a kidney shape, a peanut shape or the like. Alternatively, each slot 122 of the
blade segment 106 may have a shape that allows the blade segments 106 to pivot as
described below For example, each slot 122 may have an inner side 151 facing an
opposing slot 122 of the same blade segment 106 that is curved such that at least a
portion of the slot 122 extends inwardly towards its opposed slot 122 relative to other
portions of the inner side 151. An example of this type of shape is shown in the Figures,
particularly Figure 4, where upper and lower portions 151a and 151b, respectively, of
the inner side 151 of each slot 122 are curved and extend inwardly towards the

opposed slot 122 relative to a medial portion 151c of the slot 122.

[0071] Each fastener 120 may be bolts, screws or the like that passes through
one of the slots 122 to couple to the backing plate 105, or otherwise couple directly to
the backing plate 105 (e.g. via threads in an aperture of the backing plate 105). In other
embodiments, each fastener 120 may be a retaining member that is integral with the
backing plate 105 and protrudes outwardly from a front face of the backing plate 105.

[0072] One or more bushings 148 generally surround each of the fasteners 120
and are shaped to be slightly smaller than the width of slot 122 to allow blade segment
106 to ride up and down (e.g. slide freely) within slot 122 as the blade segment 106
moves relative to the fastener 120 and bushing 148. Bushings 148 may be made of a
strong, high impact material, such as steel. Each fastener 120 engages with at ieast one
bushing 148 that is made of a strong, high impact material, such as steel within a slot
122. This bushing 148 extends outwardly beyond a front surface of the blade segment
106 when the blade segment 106 is slidably mounted to the backing plate 105 and is
rigid to provide a spacing TT (see FIG. 11) between the retainer plate 104 and the blade

segment 106 when the retainer plate 104 and the blade segment 106 are mounted to

13
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the backing plate 105. Spacing TT provides for the blade segment 106 to slide relative

to the retainer plate 104.

[0073] Optionally, each fastener may also engage a second bushing (not shown)
made of a compressible material such as but not limited to rubber that may compress
under a force being imparted by the blade segment 106. In these embodiments, the
second bushing may be a compressible bushing that surrounds the bushing 148 and
may, together with spacing 130, provide for blade segments 106 to pivot horizontally
and protect the fasteners 120 from the force exerted on the blade segment 106 by an
obstacle. By compressing, the second bushing may also protect the fasteners 120 from

forces exerted on the blade segment 106 by, for example, a large obstacle.

[0074] It should be understood that second bushing is not a required feature for
blade segment 106 to pivot horizontally with respect to the backing plate 105 and/or the
retainer plate 104. As noted above, as the snowplow blade 100 is pushed forward along
an uneven ground surface, the contour of the ground surface changes. Referring to
Figures 6 to 9B, each blade segment 106 is spaced from an adjacent blade segment
106 by a spacing 130 (see Figure 6). Spacing 130 together with at least a portion of
each slot 122 being wider than a width of the fastener 120 and bushing 148 provides for
the cutting edge 114 of each blade segment 106 to slightly pivot horizontally about an
axis extending in the direction of travel of the snowplow blade 100 to further provide for
the cutting edge 114 to conform to a ground surface as the snowplow blade 100 is
pushed along the ground surface. In some embodiments, spacing 130 together with at
least a portion of each slot 122 being wider than a width of the fastener 120 and
bushing 148 may provide for the cutting edge 114 of the cutting edge assemblies to
pivot horizontally. Horizontal pivoting of the cutting edge may be, for example, up to a
pivot angle (described below). As shown in Figures 8A and 8B, the blade segment 106
may have a pivot angle measured between a lowermost edge 144 of the backing plate
105 and the cutting edge 114 when the cutting edge 114 pivots about the fasteners 120.
In some embodiments, the pivot angle may be about 5 degrees. In other embodiments,

the pivot angle may be greater than about 5 degrees or less than about 5 degrees.
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[0075] As shown in Figures 9A and 9B, adjacent blade segments 106 being able
to horizontally pivot independently of each other may provide for adjacent corners of
each cutting edge 114 to contact each other when the cutting edges 114 are engaging
uneven surfaces. For particularly uneven surfaces, independent horizontal pivoting of
blade segments 106 may provide for less ground material (e.g. snow) to escape
between adjacent blade segments 106 than conventional snowplows with independently

vertically slidable blade segments.

[0076] In some embodiments, slots 122 of the blade segment 106 may be co-
axial with apertures 105 of the retainer plate 104 such that a single fastener 120 can
pass through a slot 122 of the blade segment 106 and an aperture of the retainer plate
104 to mount both of the blade segment 106 and the retainer plate 104 to the backing
plate 105.

[0077] Each cutting edge segment 102 also includes a compression member 108
configured to absorb upward movement of the blade segment 106 when the lower
portion 110 of the blade segment 106 is engaging the ground surface. Compression
member 108 biases (i.e. provides downward pressure) blade segment 106 to provide
for cutting edge 114 to follow a contour of the ground surface. In the figures
compression member 108 is shown as a rubber block having a rectangular shape. It
should be understood that compression member 108 may also have a non-rectangular
shape, such as but not limited to a square shape, a circular shape, an oblong shape, a
triangular shape, or any other geometric shape that provides for compression member
108 to bias blade segment 106 downwardly and to absorb energy from upward

movement of blade segment 106.

[0078] Compression member 108 is configured to engage at least a portion of the
upper portion 112 of the blade segment 106. Compression member 108 includes a body
132 that is retained between the second portion 110 of the blade segment 106 and an
engaging surface 134 of the backing plate 105. Engaging surface 134 is a rigid surface
and is sized to engage with at least a portion of the compression member 108.
Engaging surface 134 is generally an elongate surface that is transverse to an axis of

travel of the blade segment 106. Engaging surface 134 limits vertical motion of the

15

CA 3036882 2019-03-15



compression member 108 when the compression member 108 is acted upon by the
blade segment 106. Specifically, engaging surface 134 inhibits vertical movement of the
compression member 108 by receiving an upward force from the compression member
108 when the blade segment 106 slides upwardly relative to the backing plate 105 and

impacts the compression member 108.

[0079] In the embodiments shown in the Figures, the compression member 108
is shaped to be at least partially received inside of pocket 136 and engages at least a
portion of the blade segment 106. In some embodiments, a lower flat bar tab 164 may
be coupled to an uppermost edge 116 of the intermediate portion 119 of the blade
segment 106. This embodiment is shown in Figures 14A and 14B. Compression
member 108 may be retained by the lower flat bar tab 164. In this configuration, each
side 137 of the compression member 108 engages a portion of the blade segment 1086,
a top edge of the compression member engages the engaging surface 134 and a
bottom edge of the compression member engages a portion of the blade segment 106.

[0080] Compression member 108 may be any appropriate compression member
for biasing the blade segment 106 downwards. For instance, in the embodiments shown
in the drawings, compression member 108 may be a rubber block. In these
embodiments, a hardness of the compression member 108 may vary depending on a
number of factors including but not limited to a weight of the snowplow blade and the
end use of the snowplow. In some embodiments, the compression members may have
a Shore A hardness in a range of about 5 to about 100, or in a range of about 20 to
about 70, or in a range of about 35 to about 55, or in a range of about 40 to about 50, or
of about 45.

[0081] In some embodiments, engaging surface 134 is an upper tab 134b. Upper
tab 134b may be integral with backing plate 105 or may be a separate component that
is attached (e.g. welded) to backing plate 105. As shown in Figures 14C and 14D, in
embodiments where backing plate 105 includes an opening 170 (further described
below), upper tab 134b may be welded to an upper portion of the opening 170, extend
outwardly from the front surface of the backing plate 105 and register with the
compression member 108. For instance, upper tab 134b may extend outwardly from the
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front surface of the backing plate 105 in a direction towards the retainer plate 104 when

the retainer plate 104 is mounted to the backing plate 105.

[0082] Retainer plate 104 of each cutting edge segment 102 is mounted on the
backing plate 105, for instance by fasteners 120. Retainer plate 104 may include one or
more apertures to provide for one or more fasteners 120 to be used to mount the

retainer plate 104 to the backing plate 105.

[0083] Retainer plate 104 covers at least a portion of each blade segment 106
and is generally made of a strong, high impact material such as but not limited to steel
to protect, for example, a front face of the blade segment 106 while the snowplow blade

100 is being used.

[0084] Referring now to Figures 6 to 9B, illustrated therein are various front views
of the snowplow blade 100 of Figure 1 showing examples of how the snowplow blade
100 reacts to an uneven ground surface. For instance, referring to Figures 6 and 7,
illustrated therein are front views of a portion of the snowplow blade 100 before and

after it is lowered (e.g. by the vehicle) into an operating position, respectively.

[0085] In Figure 6, the snowplow blade 100 is shown prior to being lowered into
an operating position. In this view, the cutting edge 114 of the plow blade 100 is not
engaged with the ground. Here, compression member 108 biases the blade segment
106 downward and the lower portion 110 of the blade segment 106 extends a distance
BB below a lowermost edge 144 of backing plate 105. The distance BB may be in a
range of about 2 inches to about 8 inches, or can be in a range of about 3 inches to
about 6 inches, or can be in a range of about 3.5 inches to about 4.5 inches, or can be

about 4 inches.

[0086] In Figure 7, the snowplow blade 100 is shown lowered into an operating
position where the cutting edge 114 is engaging the ground surface. In this position, the
blade segment 106 bears the weight of the snowplow blade 100, which compresses
each compression member 108. The compression member 108 exerts a downward
force on the blade segment 106 to bias the blade segment 106 towards the ground
surface such that the cutting edge 114 engages the ground surface. In this example,

when the snowplow blade 100 is lowered to its operating position, the lower portion 110
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of the blade segment 106 extends a distance CC below the lowermost edge 144 of
backing plate 105. The distance CC may be in a range of about 1 inch to about 7
inches, or can be in a range of about 1 inches to about 5 inches, or can be in a range of

about 1.5 inches to about 3 inches, or can be about 2.5 inches.

[0087] As the snowplow blade 100 is pushed forward by a vehicle over an
uneven ground surface, compression member 108 provides down pressure to provide
for the cutting edge 114 to follow the contour of the ground surface. The shape of slots
122 of the blade segment 106, as shown in Figures 8A and 8B, provide for the blade
segment 106 to pivot horizontally and slide vertically relative to the moldboard 101 of

the snowplow blade 100 (as previously described).

[0088] Figure 10 shows a cross-section of the snowplow blade 100 of Figure 1
without a load being borne by the blade segment 106 and components of the trip cutting
edge 200. As shown, compression member 108 biases the blade segment 106
downward and the first portion 110 of the blade segment 106 extends a distance BB

below a lowermost edge 144 of a mounting surface 145 of the snowplow blade 100.

[0089] As shown in Figure 10, in the embodiment shown in the Figures with
cutting edge mechanism 200, each cutting edge segment 102 is pivotally connected to
moldboard 101 and can pivot around a pivot axis AA. The pivot axis AA is substantially
parallel to the cutting edge 114 of cutting edge assemblies 102. Pivot axis AA is located

at the rear of a front surface of the snowplow blade 100.

[0090] Figure 11 shows a cross-section of the snowplow blade 100 of Figure 1
with loading on the blade segment 106 (as shown in Figure 3) but without forward
movement of the snowplow blade 100. As shown therein, compression member 108
biases the blade segment 106 downward and the lower portion 110 of the blade
segment 106 extends the distance CC below a lowermost edge 144 of backing plate
105 of the snowplow blade 100. Also shown therein, a front face 106a of the blade
segment 106 may be spaced apart from a rear face 108b of the retainer plate 108 by a

spacing TT. In some embodiments, spacing TT may be about 1/16 of an inch.

[0091] Figures 12 and 13 show the cross-section of Figures 1 and 11 with both a
load on_the blade segment 106 and forward movement of the snowplow blade 100 as in
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a plowing operation. In Figures 12 and 13, the snowplow blade 100 is shown before
(Figure 12) and after (Figure 13) an impact situation such as but not limited to the
snowplow blade 100 striking a large object, where the trip edge mechanism 200 rotates
backing plate 105 counter-clockwise about the axis AA against spring pressure until the
impact loading is reduced. When the plow blade 100 returns to the operating position,
rotation of the backing plate 105 is clockwise until the system 102 rests against a stop
plate 205.

[0092] In an optional embodiment, Figure 15 is a rear view of the backing plate
105 of Figure 1 showing at least one opening 170 registered with and rearward of the
compression members 108. Opening 170 in backing plate 105 may provide for snow,
slush or other debris (e.g. gravel or stones) to pass through the backing plate 105 and
may inhibit collection of snow, slush or other debris behind the blade segment 106,
which could inhibit vertical or horizontal movement of blade segment 106 relative to

backing plate 105. Opening 107 may be wider than compression member 108.

[0093] In some embodiments, a support bar 160 may be coupled to a rear
surface 172 of the backing plate 105 and extend across a middle portion of the opening
170 to inhibit rearward movement of the compression member 108 through opening
170. Support bar 160 may be a single bar that extends across a plurality of openings

170 or may only extend across a single opening 170.

[0094] In some embodiments, a support member 162 may be coupled to a rear
surface 172 of the backing plate 105 above the opening 170 and extend downwardly
over at least a portion of the opening 170 to inhibit rearward movement of the

compression member 108 through opening 170.

[0095] In some embodiments, a lower tab 164 may be coupled to uppermost
edge 116 of the intermediate portion 119 of blade segment 106 and extend rearwardly
into a portion of the opening 170. Compression member 108 may rest against lower tab
164 which inhibits rearward movement of the compression member 108 through the

opening 170.
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[0096] Referring now to Figures 16A to 19B, shown therein is a perspective view
of a snowplow blade 300 with a ground contour-following cutting edge system 303,

according to another embodiment.

[0097] Certain elements of the snowplow blade 300 that are similar to those in
snowplow blade 100 are referred to using like reference numerals, incremented by 200.
To avoid repetition, the similar elements are not discussed in as much detail. Unless
otherwise stated below, all the teachings disclosed herein with relation to the snowplow

blade 100 can apply to the snowplow blade 300 as well.

[0098] The snowplow blade 300 shown in Figures 16A and 16B is a moldboard-
type plow including a moldboard 301 and a ground contour following cutting edge
system 303 having a plurality of independently movable cutting edge segments 302.
The plurality of cutting edge segments 302 are mounted to a backing plate 305. Each
cutting edge segment 302 includes a retainer plate 304, a blade segment 306 and a

compression member 308.

[6099] Turning now to Figures 17 and 18, shown therein are perspective and
front views, respectively, of a blade segment 306 of each cutting edge segment 302
according to one embodiment. Blade segment 306 includes a lower portion 310 having
a lowermost (i.e. cutting) edge 314 configured to engage a ground surface, and an
upper portion 312 having an uppermost edge 316 opposed to the cutting edge 314.
Lower portion 310 generally extends downwardly and is exposed below the retainer
plate 304 when the blade segment 306 and the retainer plate 304 are mounted to
backing plate 305. Similarly, when the blade segment 306 and the retainer plate 304 are
mounted to backing plate 305, upper portion 312 is generally positioned in between the
retainer plate 304 and backing plate 305. In some embodiments, a lower flat bar tab 364
may be coupled to uppermost edge 316 of the intermediate portion 319 of the blade
segment 306.

[0100] Upper portion 312 of blade segment 306 has two upwardly extending
lobes 317a, 317b, spaced apart from each other to define a pocket 336 therebetween.
Each of the two lobes 317a, 317b includes a slot 322 having a central slot region 322a
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and an upper slot region 322b. Blade segment 306 also includes an intermediate
portion 319 extending downwardly from pocket 336 between slots 322.

[0101] Central slot region 322a is configured to receive a fastener 320 and,
optionally, at least one bushing (not shown), to slidably mount the blade segment 306 to
the backing plate 305. Central slot region 322a is shaped to provide for the blade
segment 306 to slide freely relative to a fastener 320 and, optionally, at least one
bushing surrounding fastener 320, when both the fastener 320 and the bushing are
received in the central slot region 322a. For instance, in the embodiments shown in
Figures 16A to 19B, a top portion 325 and a bottom portion 327 of the central slot region
322a may be curved or arcuate to receive the fastener 320 and/or bushing and stop a
travel of the blade segment 306 relative to the fastener 320 and/or bushing. Specifically,
top portion 325 may include first and second shoulder portions 325a, 325b that are
spaced apart by a width Wz of the upper slot portion 322b adjacent to the top portion
325. First and second shoulder portions 325a, 325b receive the fastener 320 and/or
bushing and stop a travel of the blade segment 306 relative to the fastener 320 and/or
bushing. Bottom portion 327 also stops a travel of the blade segment 306 relative to the

fastener 320 and/or bushing.

[0102] Further, central slot region 322a has a height H1 (see Figure 18) that is
greater than a height Hz of its respective fastener 320 and/or bushing when the fastener
320 and/or bushing is received in central slot region 322a. In embodiments where the
fastener 320 is surrounded by a bushing, the height H1 central slot region 322a is
generally greater than a height of the fastener 320 and the bushing together.

[0103] Central slot region 322a also has a width W1 (see Figures 18 and Figures
19A and 19B) that is greater than a width W2 of the fastener 320 and/or bushing when
the fastener 320 and/or bushing is received in central slot region 322a. In embodiments
where the fastener 320 is surrounded by a bushing, the width W1 of the central slot
region 322a is generally greater than a width of the fastener 320 and the bushing
together. In embodiments where central slot region 322a has a varying width along its
height, width W1 refers to the narrowest width of the central siot region 322a.
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[0104] Slot 322 also includes an upper slot region 322b that extends upwardly
from the central slot region 322a of slot 322 to an opening 340 in an upper edge 341 of
lobes 317a, 317b. Upper slot region 322b may be useful in clearing debris such as but
not limited to packed snow and ice from central slot region 322a that may accumulate

during use of the blade segments 306.

[0105] Upper slot region 322b is generally sized and shaped to inhibit movement
of the fastener 320 and/or bushing into‘the upper slot region 322b when the fastener
320 and/or bushing is received in the central slot region 322a and moving vertically
within the central slot region 322a. Upper slot region 322b generally has a width W3 that
is less than width W1 of the central slot region 322a and that is less than width W: of the
fastener 320. For instance, in the embodiment shown in Figures 16A to 19B, upper slot
region 322b is defined by two opposed sidewalls 342a and 342b that extend between
the central slot region 322a and the opening 340. Opposed side walls 342a, 342b may
be substantially parallel to each other and thereby define a width W3 of the upper slot
region 322b that is less than the width W1 of the central slot region 322a. Width W3 is
also less than the width W: of the fastener 320.

[0106] In some embodiments, the upper slot region 322b may be defined by an
upwardly extending wall or walls that extend upwardly and outwardly relative to each
other from the central slot region 322a to the opening 340. Accordingly, width W3 of the
upper slot region 322b may vary along a length Ls of upper slot region 322b from the
central slot region 322a to the opening 340. As shown in Figures 16A to 19B, the width
W3 of the upper slot region 322b is less than the width W1 of the central slot region 322a
where the upper slot region 322b meets the lower region 322a. In some embodiments,
the two opposed side walls 342a, 342b that define the upper slot region 322b extend
upwardly from the central slot region 322a and outwardly relative to each other at an
angle ¢. In some embodiments, the angle ¢ is in a range of about 0 degrees to about 10

degrees, or about 3 degrees to about 6 degrees, or is about 4 degrees.

[0107] While the above description provides examples of one or more apparatus,
methods, or systems, it will be appreciated that other apparatus, methods, or systems

may be within the scope of the claims as interpreted by one of skill in the art.
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Claims

What is claimed is:
1. A cutting edge system for a snowplow, the system comprising:
a backing plate coupled to a bottom portion of a moldboard of the snowplow; and

a plurality of cutting edge segments configured to be mounted to the front surface

of the backing plate, each cutting edge segment comprising:

a blade segment configured to be slidably mounted to the front surface of

the backing plate, the blade segment having:

a lower portion having a cutting edge configured to engage a

ground surface, and

an upper portion having an uppermost edge opposed to the cutting
edge and two upwardly extending lobes spaced apart from each other to
define an intermediate pocket portion therebetween, each of the two lobes
having a slot having a central slot region configured to receive a fastener
to slidably mount the blade segment to the backing plate and an upper slot
region extending between the central slot region and an opening in an
upper edge of the lobe, wherein a width of the upper slot region is less

than a width of the fastener;

a compression member configured to be retained in between the
uppermost edge of the intermediate pocket portion and an engaging surface of
the backing plate, the compression member being configured to absorb upward
movement of the blade segment when the cutting edge engages the ground

surface; and

a retainer plate configured to be mounted to the backing plate and cover
at least a portion of the blade segment when the blade segment is mounted to

the backing plate.
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2. The system of claim 1, wherein a width of the central slot region is greater than a
width of the fastener to provide for lateral movement of the blade segment relative to the

backing plate.

3. The system of claim 1, wherein a height of the central slot region of the slot is
greater than a height of the fastener to provide for upward movement of the blade
segment relative to the backing plate when the cutting edge engages the ground

surface.

4. The system of claim 1, wherein a width of the upper slot region is less than a

width of the central slot region.

5. The system of claim 1, wherein a width of the upper slot region increases along a
length of the upper slot region from the central slot region to the opening in the upper

edge of the lobe.

6. The system of claim 5, wherein the width of the upper slot region increases
linearly along the length of the upper siot region from the central slot region to the

opening in the upper edge of the lobe.

7. The system of claim 6, wherein the upper slot region is defined by two opposed
side walls angled slightly with respect to each other and extending upwardly from the
central slot region to the opening in the upper edge of the lobe.

8. The system of claims 7, wherein the two opposed side walls each extend
outwardly relative to each other along their length from the central slot region to the
opening in the upper edge of the lobe.

9. The system of claims 8, wherein the two opposed side walls extend outwardly

relative to each other at an angle in a range of about 0 degrees to about 10 degrees.

10. The system of claims 8, wherein the two opposed side walls each extend
outwardly relative to each other at an angle in a range of about 3 degrees to about 6

degrees.

11. The system of claims 8, wherein the two opposed side walls each extend

outwardly relative to each other at an angle of about 4 degrees.
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12. The system of claim 1, wherein the two slots are spaced apart from each other
along a width of the blade segment and the central slot region of each slot has a

perimeter that is greater than a perimeter of a respective fastener.

13.  The system of claim 1 further comprising a plurality of bushings, each bushing
configured to engage a respective fastener within a respective central slot region of one
of the slots and extend outwardly beyond a front surface of the blade segment when the

blade segment is slidably mounted to the backing plate.

14. The system of claim 13, wherein each cutting edge segment is horizontally
spaced from an adjacent cutting edge segment and each central slot region of each slot
has a width that is greater than a width of each fastener and bushing when the fastener
and bushing are received in the slot to provide for each blade segment to be pivotable

about at least one of the fasteners.

16.  The system of claim 14, wherein at least a portion of an inner side of the central
slot region of each slot extends inwardly towards an opposed slot to provide for the
width of the central slot region of the slot to be greater than the width of each fastener

and bushing when the fastener and bushing are received in the slot.

16. A cutting edge segment configured to be mounted to a front surface of a backing

plate of a snowplow, the cutting edge segment comprising:

a blade segment configured to be slidably mounted to the front surface of the

backing plate, the blade segment having:

a lower portion having a cutting edge configured to engage a ground

surface, and

an upper portion having an uppermost edge opposed to the cutting edge
and two upwardly extending lobes spaced apart from each other to define an
intermediate pocket portion therebetween, each of the two lobes having a slot
having a central slot region configured to receive a fastener to slidably mount the
blade segment to the backing plate and an upper slot region extending between
the central slot region and an opening in an upper edge of the lobe;
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a compression member configured to be retained in between the uppermost
edge of the intermediate pocket portion and an engaging surface of the backing plate,
the compression member being configured to absorb upward movement of the blade

segment when the cutting edge engages the ground surface; and

a retainer plate configured to be mounted to the backing plate and cover at least
a portion of the blade segment when the blade segment is mounted to the backing

plate.

17.  The cutting edge segment of claim 16, wherein a width of the upper slot region
increases along a length of the upper slot region from the central slot region to the

opening in the upper edge of the lobe.

18.  The cutting edge segment of claim 17, wherein the upper slot region is defined
by two opposed side walls angled slightly with respect to each other and extending

upwardly from the central slot region to the opening in the upper edge of the lobe.
19. A snowplow comprising:

a moldboard;

a backing plate coupled to a bottom portion of the moldboard; and

a plurality of cutting edge segments configured to be mounted to the front surface
of the backing plate, each cutting edge segment comprising:

at least one blade segment configured to be slidably mounted to the front
surface of the backing plate, the blade segment having:

a lower portion having a cutting edge configured to engage a

ground surface, and

an upper portion having an uppermost edge opposed to the cutting
edge and two upwardly extending lobes spaced apart from each other to
define an intermediate pocket portion therebetween, each of the two lobes
having a slot having a central slot region configured to receive a fastener

to slidably mount the blade segment to the backing plate and an upper slot
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region extending between the central slot region and an opening in an

upper edge of the lobe;

a compression member configured to be retained in between the
uppermost edge of the intermediate pocket portion and an engaging surface of
the backing plate, the compression member being configured to absorb upward
movement of the blade segment when the cutting edge engages the ground

surface; and

a retainer plate configured to be mounted to the backing plate and cover
at least a portion of the blade segment when the blade segment is mounted to

the backing plate.

20.  The snowplow of claim 19, wherein a width of the upper slot region of the at least
one blade segment increases along a length of the upper slot region from the central

slot region to the opening in the upper edge of the lobe.
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