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A front retracting plow comprising a vehicle mount for mounting the plow ahead of a tractor vehicle, a stationary intermediate blade
mounted to the vehicle mount and at least one pair of opposite first and second relatively slidable lateral blades for travel in
independently controlled fore and aft paths parallel to each other, and a pivotal linkage arm assembly interconnecting the at least
one pair of lateral blades and the intermediate blade and for continuous sliding operational motion of the lateral blades parallel to
one another in opposite directions wherein a laterally continuous forward ground scraping action is achieved.
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ABSTRACT

A front retracting plow comprising a vehicle mount for mounting the plow ahead
of a tractor vehicle, a stationary intermediate blade mounted to the vehicle mount and at
least one pair of opposite first and second relatively slidable lateral blades for travel in
independently controlled fore and aft paths parallel to each other, and a pivotal linkage
arm assembly interconnecting the at least one pair of lateral blades and the intermediate
blade and for continuous sliding operational motion of the lateral blades parallel to one
another in opposite directions wherein a laterally continuous forward ground scraping

action is achieved.
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Title: FRONT RETRACTING PLOW WITH SLIDING BLADE SECTIONS
Ficld of the invention

This invention relates to ground ice scraping/removing plows carried by

automotive tractors for clearing boardwalks from freezing rain ground ice and the like.
Background of the invention

In subfreezing climates such as in Canada, precipitations may include snow and
freezing rain. When temperatures shift above and below the freezing point during
day/night cycles, ground snow may melt as liquid water or slush during the day and re-
freeze as ground ice during the night. Freezing rain also produces ground ice as it
impacts ground. Ground ice on roads and boardwalks constitute a major hazard for
automobiles and pedestrians, as it becomes very slippery. Typically, abrasive material
such as sand or melting powders such as salt compounds can be used to mitigate ground
snow. However, snow and ice scraping tractors are also needed to scrape snow and ice
and push this scraped snow and ice sideways of the road or boardwalk, so as to attempt to
remove surface ice. Ground snow is relatively easy to remove, but ground ice is much
more difficult, at it “’fuses’’ with the underlying ground asphalt or cement of the road or
boardwalk. Municipalities have an official duty to make reasonable efforts in clearing
snow and ice from boardwalks in particular, but as happens regularly, ground ice buildup

can happen suddenly and temporarily overwhelm their ground ice clearing capabilities.

There have been identified deficiencies in the performance of conventional
boardwalk ice scraping tractors. One deficiency is that ice scraping tractors have an
unfortunate tendency to skid sideways of their travelling path and fall off from the
boardwalk where they are working, as they sustain heavy shearing loads from the ground
ice they are attempting to forcibly remove. Another deficiency is that the lower scraping
leading edge of the plow blade can quickly become damaged because of the abuse from
the shearing loads with hardened ground ice. Also, the weight of prior art ice scraping

plows tend to be quite small, compromising their ground ice removing effectiveness.
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Summary of the invention

The present invention is directed to snow plows that are particularly effective in
the removal of ground ice on boardwalks, but not excluding ground snow and ice on
roads. The present invention snow plow is divided into a number of separate sections, of
which the intermediate section is stationary while the other sections are movable parallel
to one another in a fore and aft direction, wherein the plow ground engaging leading
edges remain at all times at 90° angle relative to the boardwalk or road. This in turn
enables to substantially decrease the lateral skidding bias of the tractor during sideways

offloading of removed snow and ice over the boardwalk or road.

In one embodiment, there are five (5) plow sections, but there could be three, or
seven, or more plows, all mounted to an overlying rigid platform being used as a
supporting frame; the lateral (non stationary) plow sections are slidably carried in fore

and aft direction by a pivotal linkage assembly powered by hydraulic rams.

In one embodiment, the lower edge portion of each plow section includes a
collapsible spring biased leading edge portion, that yields rearwardly toward an
inoperative position against the bias of the spring biasing means upon a hardened ground
obstacle being struck, but that returns to its forward operative position under bias from

spring means once this hardened ground obstacle has been cleared.

In one embodiment, each plow lower leading edge portion is angularly adjustable,

to optimize the scraping angle of attack of the ice removing plow.

Each boardwalk clearing plow sections may have for example 25 centimeters (10
inches) in width, for a total of 125 ¢cm (50 inches) in width for a boardwalk snow/ice
clearing plow fitted with for example five plow sections. There is no gap between each
successive pair of plow sections (other than that required for enabling free fore and aft
sliding displacement of the plow sections relative to one another), so that the five plow
sections act as one integral plow with respect to ground snow and ice capture and
removal in a fore and aft movement of the plow carrying tractor. Substantially no ice or
snow is allowed to pass in between any successive pair of plows during forward

movement of the plow.
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Therefore, the invention relates to a front retracting plow comprising a vehicle
mount for mounting the plow ahead of a tractor vehicle, a plow frame including an
overlying platform releasably mounted to the vehicle mount, a stationary intermediate
blade pivotally mounted to said platform and at least one pair of opposite first and second
lateral blades, slidably mounted to said platform along sliding grooves therein, means for
mounting said intermediate blade to said lateral blades for non-translational relative
movement of each one of said first and second lateral blades relative to said intermediate
blade for travel in independently controlled opposite fore and aft paths parallel to each
other, and a pivotal linkage arm assembly interconnecting said at least one pair of lateral
blades to said intermediate blade and for continuous sliding operational motion of said
lateral blades parallel to one another in opposite directions between an intermediate
position, where all lateral blades and intermediate blade are transversely aligned, a first
limit position where said first lateral blade of each pair of said lateral blades is at a
rearwardmost limit position and said second lateral blade of each pair of said lateral
blades is at a frontwardmost limit position, and a second limit position, where said first
lateral blade of each pair of said lateral blades is at a frontwardmost limit position and
said other of each pair of said lateral blades is at a rearwardmost limit position, wherein a
laterally continuous forward ground scraping action is achieved between all said lateral

blades and said intermediate blade.

A hydraulic ram power means is preferably provided, power operating said

pivotal linkage arm assembly.
In one embodiment, there are two pairs of said lateral blades.

In one embodiment, each said intermediate blade and each of said lateral blades
define a bottom edge portion, and further including secondary blades each mounted for
relative movement at a pivot mount to said bottom edge portion of each of corresponding
said intermediate blade and said lateral blades, biasing means biasing said secondary
blades in an operative downwardly forwardly inclined ground engaging condition but
capable of yielding responsively to excess loads sustained to move to an inoperative

downwardly rearwardly inclined ground clearing condition.
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In one embodiment, adjustment means are provided for adjusting the angular
value of said secondary blade in said operative ground engaging condition thereof. Said
angular value adjusting adjustment means could include a hydraulic ram interconnecting
a top portion of the vehicle mount to a lower portion of the platform, said ram defining a
socket and a piston rod, and a threaded complementary endless screw type
interconnection being provided between an intermediate section of said piston rod with
the bottom portion of said socket. In operating condition, the ram is in a float position;
the rod and socket move freely to allow up and down movement thereof to follow ground

contour changes.

In one embodiment, slider carriage plates are mounted over each platform sliding
grooves, between said lateral blades and said pivotal linkage arm assembly, and clamping
said blade members and keeping them parallel with respect to a vertical plane

longitudinal to the tractor.

In one embodiment, adjustment means are provided for adjustment of the load of
the coil springs, said load adjustment means being of the endless screw type
interconnection between a bottom end portion of said rod and a pivotal assembly socket
mounted to a rearward portion of a corresponding said secondary blade. The angular
value between said secondary blade and a vertical plane intersecting said secondary blade
pivot mount widthwise of said plow in operative condition of said scraping blade could

be about 10°.

A ground engaging shoe could be provided, pivotally mounted to an underside

portion of each said secondary blade

Brief description of the drawings

Figure 1 is a perspective view of a front retracting snow/ice plow with five main
blade sections according to one embodiment of the invention, and also showing the plow

mount assembly for attachment to a tractor (not shown);
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Figure 2 is a view similar to figure 1 but with two pairs of lateral blade sections
shifted from the first limit position of figure 1 to a second limit position opposite the first

limit position;
Figure 3 is a top plan view of the front retracting plow of figures 1;

Figures 4 and 5 are enlarged vertical sectional views of one main blade section
and associated bottom pivotable secondary scraper blade and biasing spring mount from
the embodiment of figure 1, sequentially suggesting the rearward play of the secondary
scraper blade section against the biasing force of the biasing coil spring upon striking a

hardened ground obstacle;
Figure 4A is a view similar to figure 4 but showing a prior art plow;

Figure 6 is vertical sectional view of the front retracting plow of figure 1 with
three main blade sections and associated vehicle mount assembly, and further showing
two endless screw adjustment means of the ram member interconnecting the vehicle
mount assembly with the plow main body, the piston of the latter ram member not

shown;

Figure 7 is a view similar to figure 6 but with all plows being transversely aligned

and showing another embodiment of plow;

Figure 8 is an enlarged perspective forwardly looking view of one of the plows
and associated pivotal secondary blade biasing means from the embodiment of figure 7;

and

Figure 9 is a view similar to figure 2 but showing the embodiment of figure 7 at a

slightly smaller scale and showing all plows transversely aligned.

Detailed description of the embodiments of the invention

The front retracting snow and ice plow 10 of figures 1-6 comprises a number of

ground engageable main blade members, for example five main blade members or plow
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sections 12, 14, 16, 18 and 20, as illustrated. Each blade member 12-20 is operatively
mounted to an overlying platform 22 and to each other via a pivotal linkage means 24.
Side wings 22A of platform 22 are pivotally mounted to a vehicle mount 26 via rearward
downwardly mounted pivot mount assembly 27 (fig 6) and operatively mounted to an

upwardly mounted ram means 94.

A vehicle mount 26 operatively interconnects the platform 22 to a tractor vehicle,

not illustrated.

Each one of the blade members 12-20 includes a main blade 112-120, a bottom
secondary scraper blade 212-220, and means 28, 28°, 28°°, 28°*’, 28" therebetween for
relative movement of each main blade 112-120 with their corresponding secondary
scraper blade 212-220. Each main blade 112-120 defines an open main body 30, having
a top flat bed 32, a front arcuate (concave) wall 34, two opposite side walls 36, 36, and an
open enclosure 40. The main blade top leading edge 34A where the front edge of top flat
bed 32 merges with the top edge of arcuate front wall 34, is forwardly offset relative to
the bottom edge 34B of arcuate wall 34. Each bottom secondary scraper blade 212-220
defines a generally U-shape open main body 42, with a front flat quadrangular wall 44

and two integral opposite side walls 46, 46.

In one embodiment, the means for relative movement 28 consists of a transverse
horizontal pivotal mount 50 pivotally interconnecting the top edge of scraper blade wall
44 with the bottom edge 34B of main blade arcuate wall 34, wherein as illustrated in
figures 4 and 5, the U-shape main body 42 may pivot from a first extended operative
condition, shown in figure 4, where scraper blade wall 44 is generally coextensive to the
lower edge portion of main blade arcuate wall 34 in a downwardly forwardly inclined
fashion, to a second retracted inoperative condition, shown as 44’ in figure 5, where U-
shape body 42 is tilted rearwardly partly inside said main blade enclosure 40 and where
said scraper blade wall 44 is not coextensive to main blade arcuate wall 34 but rather
extends downwardly rearwardly from pivot mount 50. In particular, blade 44 shifts from
a forwardly downwardly inclined operative condition (figure 4) to a rearwardly
downwardly inclined condition (figure 5) passing through a vertical plane P intersecting

the pivot mount 50 widthwise of the plow 10.

6
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It is particularly noted that such a shift through the vertical widthwise plane
crossing pivot mount 50 is not possible in prior art plows (see figure 4A) since their
corresponding pivot mount M is located too far rearwardly from the lower leading

scraping blade B in a structurally limiting fashion.

Accordingly with the present invention, optimized load bearing of the main blade
34 over the collapsible lower blade 44 can be achieved unexpectedly relative to prior art

devices.

Accordingly, this angular play of scraper blade wall 44 relative to the bottom edge
portion 34B of arcuate blade wall 34 accommodates ground obstacles which could

otherwise damage the plow equipment.

To the front outer exposed surface of scraper blade wall 44 is fixedly mounted a
hardened ice scraping plate 52. Plate 52 includes a strong bottom sharpened lip 52A
projecting beyond the radially outer bottom edge 44A of scraper blade wall 44 radially
outwardly relative to pivot mount 50. Lip 52A is of such construction and shape as to be

able to withstand repeated shearing action against hard ice on the ground.

The angular play capability of scraper blade wall 44 relative to the arcuate blade
wall 34 is controlled by a biasing means 54. In one embodiment, biasing means 54
includes cylindroid socket 56 and a piston rod 58 movable inside axial boring 56A of
socket 56. Socket 56 and piston rod 58 are mounted within main blade enclosure 40.
Both socket 56 and piston rod 58 are engaged lengthwisely radially inwardly of a
compression coil spring 60. A stopper seat 62 is made transversely integral to main
blade body side wall 36 and freely engaged through stopper seat bore 62A by the top
outer end portion of socket 56. Stopper seat 62 is sized and shaped for retaining abutting
engagement by the top end 60A of coil spring 60. A flange 59 diametrally smaller than
seat 62 but diametrally larger than seat bore 62A is made integral to the top end of socket
56, so that stopper seat 62 be taken in sandwich between flange 59 and top end 60A of
coil spring 60. The bottom outer end portion of piston rod 58 is pivotally mounted at
pivot mount 64 to lower edge portion of side walls 46, 46, of U-shape secondary scraper

blade 42, generally opposite wall 44 and associated blade plate 52. A second stopper
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socket 66 is transversely mounted to the lower end portion of piston rod 58 closely
spacedly proximate pivot mount 64, with stopper 66 made integral to flange 59 and sized

for retaining abutting engagement by the bottom end 60B of coil spring 60.

In one embodiment, stopper socket 66 and rod 58 are interconnected by threaded
intermeshing spiralling grooves and ribs assembly, 71, (ie. an endless screw
interconnection) of outer surface of rod 58 and inner groove surface of stopper socket 66,

thus forming an adjustable coil spring tensioning device.

Accordingly, in the operative condition of figure 4, the coil spring 60 is extended,
pushing against top stopper seat 62 and biasing bottom scraper blade body 42 via pivot 64

in a clockwise rotation about pivot mount 50.

On the other hand, as shown in figure 3, upon an excessive load being applied at
blade plate lip 52A, bottom scraper blade body 42 will yieldingly pivot in counter
clockwise fashion about pivot mount 50, thereby compressing coil spring at 60 against
stopper seat 62. That is to say, when spring 60 is compressed at state 60° shown in figure
5, rod 58 and lower socket 66 and upper socket 56 are threaded together and become

integral as one and move upwardly together.

As shown in figure 6, according to one embodiment of the invention, there is
further provided means 70 for adjusting the operative angular leading edge value of
scraper blade 44 relative to the lower end portion of main blade arcuate wall 34. Means
for angular adjustment 70 may be for example a threaded complementary interconnection
(e.g. endless screw interconnection of intermeshing spiralling grooves and ribs assembly)
between a diametrally smaller outer intermediate section of piston rod 58 and a

diametrally larger inner intermediate section of socket 56.

As best shown in figures 1-2 and 6 of the drawings, flat platform 22 includes a
pair of transverse structural trusses 80. Vehicle mount 26 includes a main frame 82 with
one end portion 84 for mounting to an automotive tractor, and with an opposite end
portion 86 mounted for relative movement at 88 to a carriage 90 integral to platform
trusses 80. In one embodiment, these means for relative movement 88 consists of a

horizontal transverse pivotal mount interconnecting two fore and aft frame arms 82A,

8
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82A with a yoke member 92 integral to the aft end portions of platform trusses 80. A
downwardly forwardly inclined hydraulic ram 94 interconnects a top pivotal portion 96
of vehicle mount frame 82 with a bottom pivotal portion 98 anchored to platform trusses
80, for lifting the snow/ice plow blades 12-20 over ground. Ram 94 defines a cylinder 97

and a downwardly projecting piston rod 99.

As best illustrated in figures 1 to 3, intermediate blade 116 is stationary while
opposite blades 114, 118, and 112, 120, are mounted to platform 22 with means for
relative fore and aft movement to one another in a non-translational way. The first pair of
lateral blades 114 and 118 move parallel to one another in opposite directions, while the
second pair of lateral blades 112 and 120 also move parallel to one another in opposite
directions. In particular, the top horizontal wall 32 (fig 4) of all main blade main bodies
30 is pivotally connected to platform 22 by a pivot means 212, 214, 216, 218 and 220.
Pivot means 216 of intermediate blade 116 extends through a bore 222 forwardly
intermediate of platform 22, while pivot means 212, 214, 218 and 220 extend through
corresponding fore and aft extending grooves 224, 226, 228 and 230 in register with
corresponding blades 112, 114, 118 and 120. In one embodiment, each pivot means 212,
214, 218 and 220 includes a slider carriage plate 232, 234, 238 and 240 overlying flat
platform 22 and used to clamp blade members 112, 114, 116, 118, 120 and keep them
parallel with respect to a vertical plane longitudinal to the tractor. All pivot means 212,
214, 216, 218, and 220 are interconnected by pivotal linkage arms 242, 244, 246, 248,
250, 252. Each pair of pivot means 214 and 218, and 216 and 220 are power operated by
independently controlled hydraulic rams 256, 258, respectively, pivotally anchored at one
cylinder aft end 256A, 258A, to rear platform ear 22C and 22D, and at the opposite fore
piston rod end 256B, 258B, to intermediate sections of the pivotal linkage arms 246-248.

It is noted from figure 4 that the angular value 6 made between forwardly
downwardly inclined ice scraping plate 52 (in operative condition) and a vertical plane P
intersecting pivot mount 50 widthwise of plow is small, for example about 10° as
illustrated. A small angle 0 optimizes performance of the present snow/ice plow, as the
pivot mount 50 is almost in overhanging position relative to scraping leading plate 52,

thus providing best blade load bearing over ground, contrary to prior art arrangements
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(fig 4A) where the corresponding pivot mount M is rearwardly offset and the angular

value is for example 30° or more with the ground scraping leading blade B.

The first embodiment of snow plow as shown has five arcuate blades 12, 14, 16,
18, and 20. However, other uneven number of arcuate blades could also be within the
scope of the invention, with a minimum of three arcuate blades: for example, seven or

nine blades.

In one embodiment, the present snow plow is especially useful to clear ground ice,
but can also be used for hardened snow and ice on the boardwalk of cities with

subfreezing climates.

In another embodiment of snow plow of figures 7 to 9, each of the secondary
scraper blades 412 is fitted with a ground engaging shoe 323. Each shoe 323 defines a
flat elongated plate 325 with an intermediate transversely upwardly projecting ear 327. A
horizontal transverse pivot mount 329 pivotally interconnects ear 327 with side walls 346
of each secondary scraper blades 412. A perforated shield grate 331 is preferably
mounted in one embodiment ahead of each leading scraping blade of secondary blade

412.

Other components in the 300 series of this another embodiment remain the same
as in the first embodiment are all identified accordingly in the drawings, including pivot

mounts 328 and 364, coil spring 360, stopper seat 362 and main body top wall 332.

10
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CLAIMS:

THE EMBODIMENTS OF THE INVENTION, IN WHICH AN EXCLUSIVE PROPERTY OR
PRIVILEGE IS CLAIMED, ARE DEFINED AS FOLLOWS :

A front retracting plow comprising a vehicle mount for mounting the plow ahead
of a tractor vehicle, a plow frame including an overlying platform releasably
mounted to the vehicle mount, a stationary intermediate blade pivotally mounted
to said platform and at least one pair of opposite first and second lateral blades,
slidably mounted to said platform along sliding grooves therein, means for
mounting said intermediate blade to said lateral blades for non-translational
relative movement of each one of said first and second lateral blades relative to
said intermediate blade for travel in independently controlled fore and aft paths
parallel to each other, and a pivotal linkage arm assembly interconnecting said at
least one pair of lateral blades to said intermediate blade and for continuous
sliding operational motion of said lateral blades parallel to one another in opposite
directions between an intermediate position, where all lateral blades and
intermediate blade are transversely aligned, a first limit position where said first
lateral blade of each pair of said lateral blades is at a rearwardmost limit position
and said second lateral blade of each pair of said lateral blades is at a
frontwardmost limit position, and a second limit position, where said first lateral
blade of each pair of said lateral blades is at a frontwardmost limit position and
said other of each pair of said lateral blades is at a rearwardmost limit position,
wherein a laterally continuous forward ground scraping action is achieved

between all said lateral blades and said intermediate blade.

A front retracting plow as in claim 1,

further including hydraulic ram power means power operating said pivotal linkage

arm assembly.

A front retracting plow as in claim 2,

wherein there are two pairs of said lateral blades.

11
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4. A front retracting plow as in claim 2,

wherein each said intermediate blade and each of said lateral blades define a
bottom edge portion, and further including secondary blades each mounted for
relative movement at a pivot mount to said bottom edge portion of each of
corresponding said intermediate blade and said lateral blades, biasing means
biasing said secondary blades in an operative downwardly forwardly inclined
ground engaging condition but capable of yielding responsively to excess loads
sustained to move to an inoperative downwardly rearwardly inclined ground

clearing condition.

A front retracting plow as in claim 4,

further including adjustment means for adjusting the angular value of said

secondary blade in said operative ground engaging condition thereof.

A front retracting plow as in claim 5,

wherein said angular value adjusting adjustment means includes a hydraulic ram
interconnecting a top portion of the vehicle mount to a lower portion of the
platform, said ram defining a socket and a piston rod, and a threaded
complementary endless screw type interconnection being provided between an
intermediate section of said piston rod with the bottom portion of said socket,
wherein in an operating condition of said ram, said ram is in float position, the rod
and socket moving freely to allow up and down movement thereof to follow

ground contour changes.

A front retracting plow as in claim 4,

further including slider carriage plates mounted over each platform sliding

grooves, between said lateral blades and said pivotal linkage arm assembly, and

clamping said blade members and keeping them parallel with respect to a vertical

plane longitudinal to the tractor.

12
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A front retracting plow as in claim 6,

further including adjustment means for adjustment of the load of the coil springs,
said load adjustment means being of the endless screw type interconnection
between a bottom end portion of said rod and a pivotal assembly socket mounted

to an rearward portion of a corresponding said secondary blade.

A front retracting plow as in claim 8§,

wherein the angular value between said secondary blade and a vertical plane
intersecting said secondary blade pivot mount widthwise of said plow in operative

condition of said scraping blade is about 10°.

A front retracting plow as in claim 4,

further including a ground engaging shoe, pivotally mounted to an underside

portion of each said secondary blade.

13
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