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(57) ABSTRACT 

A plow assembly includes a pair of plow wings which are 
pivotally mounted at opposite ends of a center plow. Each of 
the plow wings may pivot between a forwardly angled 
position and an aligned position. The plow assembly may 
pivot a trailing plow wing in response to the center plow 
being urged or angled toward that side of the vehicle. The 
plow wines may be oriented in their forwardly angled 
position until the center plow is at least Substantially urged 
or pivoted toward its angled position or toward a position 
between the center position and the angled position. The 
trailing plow wing may be pivoted or urged to its aligned 
position in response to the center plow being Substantially 
urged or pivoted toward its angled position or toward a 
position between its center position and its angled position. 
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ADJUSTABLE WING PLOW 

CROSS REFERENCE TO RELATED 
APPLICATION 

0001. The present application claims benefit of U.S. 
provisional application, Ser. No. 60/467,712, filed May 2, 
2003, which is hereby incorporated herein by reference in its 
entirety. 

FIELD OF THE INVENTION 

0002 The present invention relates generally to plow 
assemblies for mounting to a vehicle and for pushing or 
moving Snow, dirt, sand, gravel and/or other plowable 
material and, more particularly, to a plow assembly having 
plow wings which are adjustable between a straight or 
aligned position generally parallel to a main or center mold 
board or plow of the plow assembly and a forwardly angled 
position for limiting the plowed material from slipping off 
the ends of the main or center plow of the plow assembly. 

BACKGROUND OF THE INVENTION 

0003. It is known to provide pivotable plow wings at one 
or both ends of a main plow of a plow assembly for a 
vehicle. Examples of such plow assemblies are shown in 
U.S. Pat. Nos. 6,408,549; 6,442,877; and 6,412,199, which 
are hereby incorporated herein by reference. The plow wings 
may be adjustable via actuation of corresponding actuators 
and may be adjustable independently of a position or ori 
entation of the main or center plow. It is also known to 
provide a plow assembly with plow wings which each move 
between a forwardly angled position, where the plow wing 
is angled forwardly from the main plow, and an aligned 
position, where the plow wing is generally aligned with the 
main plow. The plow wings may pivot between their posi 
tions in response to pivotal movement of the main plow 
relative to the vehicle. Such a snowplow assembly is dis 
closed in U.S. Pat. No. 3,477,151, issued to Zanella on Nov. 
11, 1969. 

SUMMARY OF THE INVENTION 

0004 The present invention is intended to provide a plow 
assembly with pivotable and adjustable plow wings at 
opposite ends of a main or center plow. The plow wings are 
adjustable between a forwardly angled position and a gen 
erally aligned position relative to the center plow. Each plow 
wing may be pivotable in response to the center plow being 
pivoted toward the side of the respective plow wing. The 
plow wings may be biased toward their forwardly angled 
positions and may only move to their generally aligned 
position when the center plow has been fully or substantially 
or at least partially pivoted toward the side of the respective 
plow wing. 
0005 According to an aspect of the present invention, a 
plow assembly for a vehicle includes a center plow having 
first and second ends, a Support for attaching the plow 
assembly to the vehicle, first and second plow wings and a 
wing pivoting system. The center plow is pivotable relative 
to the vehicle between a first position, where the center plow 
is pivoted toward the first end, and a second position, where 
the center plow is pivoted toward the second end. Each of 
the first and second plow wings is pivotally mounted at a 
respective one of first and second ends of the center plow 
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and is pivotable between an angled position, where the plow 
wing is angled forwardly with respect to the center plow, and 
an aligned position, where the plow wing is generally 
aligned with the center plow. The first and second plow 
wings are biased toward the angled positions via at least one 
biasing member. The wing pivoting system is operable to 
pivot the first plow wing toward the aligned position in 
response to the center plow being pivoted toward the first 
position, and to pivot the second plow wing toward the 
aligned position in response to the center plow being pivoted 
toward the second position. The wing pivoting system 
includes at least one connecting member which is connected 
to the first and second plow wings and to the Support. The 
connecting member or members is/are configured to move 
the first plow wing toward the aligned position as the center 
plow is pivoted toward the first position and to allow the first 
plow wing to move toward the angled position in response 
to the biasing member as the center plow is pivoted away 
from the first position. Likewise the connecting member or 
members is/are configured to move the second plow wing 
toward the aligned position as the center plow is pivoted 
toward the second position and to allow the second plow 
wing to move toward the angled position in response to the 
biasing member as the center plow is pivoted away from the 
second position. 

0006 The at least one connecting member may comprise 
at least one cable connected to the first and second plow 
wings and to the Support. The cable may connect to a lever 
arm at each of the first and second plow wings to pivot at 
least one of the lever arms relative to the center plow to 
correspondingly pivot the respective plow wing. Such as via 
a connecting linkage connected between the lever arm and 
the plow wing. The cable may move outwardly relative to 
the lever arm to allow the respective plow wing to pivot 
toward the angled position in response to the at least one 
biasing member when the center plow is pivoted away from 
its first or second position. 

0007 According to another aspect of the present inven 
tion, a plow assembly for a vehicle includes a center plow, 
a Support for attaching the center plow to the vehicle, a first 
plow wing on the first end of the center plow and a second 
plow wing on the second end of the center plow. The center 
plow is pivotable relative to the vehicle between a first 
position, where the center plow is pivoted toward the first 
end, and a second position, where the center plow is pivoted 
toward the second end. Each of the plow wings is pivotally 
mounted to a respective one of the ends of the center plow 
and is pivotable between an angled position, where the plow 
wino is angled forwardly with respect to the center plow, and 
an aligned position, where the plow wing is generally 
aligned with the center plow. A first biasing member is 
connected between the main plow and the first plow wing 
and a second biasing member is connected between the main 
plow and the second plow wing. Each of the biasing 
members is selectively mounted at the main plow and/or the 
plow wing in one of at least two mounting positions. The 
biasing member is selectively mounted in a first mounting 
position to position the respective plow wing in the aligned 
position and in a second mounting position to position the 
respective plow wing in the angled position. The biasing 
members is compressible to absorb an impact of the respec 
tive plow wing with an object during operation of the plow 
assembly. 
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0008 According to another aspect of the present inven 
tion, a plow assembly for a vehicle includes a center plow 
having first and second ends, a Support for attaching the 
plow assembly to the vehicle, a first plow wing at the first 
end of the center plow, and an actuating or wing pivoting 
system. The center plow is pivotable relative to the vehicle 
between a first position, where the center plow is angled 
toward the first end, and a center position, where the center 
plow is positioned generally normal to the direction of travel 
of the vehicle. The first plow wing is pivotally mounted at 
the first end of the center plow and is pivotable between an 
angled position, where the plow wing is angled forwardly 
with respect to the center plow, and an aligned position, 
where the plow wing is generally aligned with the center 
plow. The actuating system is operable to urge the first plow 
wing toward the angled position until the center plow is 
urged at least Substantially toward one of the first position 
and a position between the first and center positions. The 
actuating system urges the first plow wing toward the 
aligned position in response to the center plow being urged 
at least substantially toward the first position or the position 
between the first and center positions. 

0009. The plow assembly may include a second plow 
wing at the second end of the center plow. The actuating 
system may also be operable to pivot the second plow wing 
to its aligned position in response to the center plow being 
at least Substantially urged toward a second position (where 
the center plow is pivoted toward the second end) or a 
position between the second and center positions. The 
actuating system may also urge each of the plow wings 
toward their angled positions in response to the center plow 
being at least partially urged toward the opposite side. 

0010. The actuating system may comprise a hydraulic 
system that includes at least one plow actuator for urging or 
pivoting the center plow to the first and second positions, 
and first and second wing actuators for urging or pivoting the 
first and second plow wings, respectively, relative to the 
center plow. The first and second wing actuators may be 
biased to bias the plow wings toward their angled positions. 
The wing actuators may be biased via a biasing pressure 
within the actuators which is greater than a fluid pressure 
applied to the plow actuators to urge or pivot the center plow 
between the first and second positions. The biasing pressure 
at the first or second wing actuator may be overcome as the 
pressure at a corresponding one of plow actuators increases 
as the center plow is urged or pivoted at least Substantially 
toward its first or second position. 

0011. According to another aspect of the present inven 
tion, a plow assembly for a vehicle includes a center plow 
having first and second ends, a Support for attaching the 
center plow to the vehicle, a first plow wing pivotally 
mounted to the first end of the center plow, and an actuating 
system. The center plow is pivotable relative to the vehicle 
between a first position, where the center plow is pivoted 
toward the first end, and a center position, wherein the center 
plow is positioned generally normal to the direction of travel 
of the vehicle. The first plow wing is pivotable between an 
angled position, where the first plow wing is angled for 
wardly with respect to the center plow, and an aligned 
position, where the first plow wing is generally aligned with 
the center plow. The actuating system comprises at least one 
plow actuator operable to pivot the center plow between the 
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first and center positions and a first wing actuator operable 
to pivot the first plow wing between the angled and aligned 
positions. 

0012. In one form, the plow actuator is operable to urge 
the center plow toward the first position in response to a first 
pressure being applied to the plow actuator, while the first 
wing actuator is operable to urge the first plow wing toward 
the aligned position in response to a second pressure being 
applied to the first wing actuator. The first pressure is less 
than the second pressure. Such that the center plow is at least 
Substantially urged toward the first position or a position 
between the first and center positions before the first plow 
wing is urged toward the aligned position. 

0013 In another form, the first wing actuator is operable 
to urge the first plow wing toward the aligned position in 
response to a first pressure being applied to the first wing 
actuator, while the plow actuator is operable to urge the 
center plow toward the first position in response to a second 
pressure being applied to the plow actuator. The first pres 
Sure is less that the second pressure, such that the first plow 
wing is at least Substantially urged toward the aligned 
position before the center plow is urged toward the first 
position. 

0014. According to yet another aspect of the present 
invention, a plow assembly for a vehicle includes a center 
plow having first and second ends, and a first plow wing on 
the first end of the center plow. The center plow is mountable 
to the vehicle and is pivotable relative to the vehicle between 
a first position where the center plow is pivoted toward the 
first end, and a center position, where the center plow is 
positioned generally normal to the direction of travel of the 
vehicle. The first plow wing is pivotally mounted to the first 
end of the center plow and is pivotable between an angled 
position, where the first plow wing is angled forwardly with 
respect to the center plow, and an aligned position, where the 
first plow wing is generally aligned with the center plow. 
The first plow wing is biased toward the angled position and 
is pivotable toward the aligned position in response to a load 
against the first plow wing in a direction generally along the 
center plow at least when the center plow is angled toward 
the first position. 

0015 Therefore, the present invention provides a plow 
assembly with pivotable plow wings which are pivotable in 
response to a pivotal movement of a main or center plow 
toward one side or the other. The trailing plow wing (or the 
plow wing which is at the end of the center plow toward 
which the center plow is pivoted or angled) may pivot 
toward and to its aligned position after the center plow has 
been pivoted or urged at least partially or Substantially 
toward its fully angled or pivoted position, such that both of 
the plow wings may remain in their forwardly angled 
positions throughout most of the pivotable range of motion 
of the center plow. The plow wings may be biased toward 
their angled positions, in order to maintain the plow wings 
in their angled positions until the biasing force exerted on 
the trailing plow wing is overcome as the center plow pivots 
to the respective sidewardly angled or pivoted position. The 
plow wings may pivot in response to a cable pulling at a 
portion of the plow wings and pulling against the biasing 
force exerted at the plow wings to pivot the respective plow 
wing toward its aligned position as the center plow pivots or 
angles toward the respective plow wing. Optionally, the 
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trailing plow wing may pivot toward its aligned position in 
response to initial pivoting or urging of the center plow or 
in response to actuation of an actuating system of the plow 
assembly, such that the plow wing pivots to its generally 
aligned position before substantial pivotal movement of the 
center plow occurs. The actuators for pivoting the plow 
wings may be operable in response to less hydraulic fluid or 
less hydraulic pressure than the plow actuators for pivoting 
the center plow, such that each plow wing may move or 
pivot to its aligned position before the center plow moves or 
pivots toward the respective sidewardly angled or pivoted 
position. 

0016. These and other objects, advantages, purposes and 
features of the present invention will become apparent upon 
review of the following specification in conjunction with the 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0017 FIG. 1 is a rear perspective view of a plow assem 
bly in accordance with the present invention, with the plow 
assembly being mountable to a vehicle via an A-frame 
Support; 

0018 FIG. 2 is a rear elevation of the plow assembly of 
FIG. 1, with the A-frame support removed therefrom, and 
with the left plow wing pivoted toward its generally aligned 
orientation; 

0019 FIG. 3 is a rear elevation of the plow assembly of 
FIG. 1, with both plow wings angled toward their forwardly 
angled position; 

0020 FIG. 4 is a partial sectional view of the plow 
assembly taken along the line A-A in FIG. 3; 

0021 FIG. 5 is another rear elevation of the plow assem 
bly similar to FIG. 3, with the center plow angled toward the 
left side with respect to the A-frame support, and with the 
left plow wing pivoted toward its generally aligned orien 
tation; 

0022 FIG. 6 is a partial sectional view of the plow 
assembly taken along the line B-B in FIG. 5; 
0023 FIG. 7 is a side elevation of a biasing member or 
rod useful with the plow assembly of FIGS. 1-6; 
0024 FIG. 8 is a perspective view of the front of the plow 
assembly of FIGS. 1-6: 
0.025 FIG. 9 is a top plan view of another plow assembly 
in accordance with the present invention, with the plow 
angled toward one side and the leading plow wing in its 
forwardly angled position; 

0026 FIG. 10 is a perspective view of the cable and 
linkages at one side of the plow assembly of FIG. 9; 

0027 FIG. 11 is a side elevation and partial sectional 
view of a hydraulic spring and damper assembly useful with 
the plow assembly of FIGS. 9 and 10; 

0028 FIG. 12 is a top plan and partial sectional view of 
another plow assembly in accordance with the present 
invention; 

0029 FIG. 13 is a rear elevation of another plow assem 
bly in accordance with the present invention; 
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0030 FIG. 14 is a top plan view of another plow assem 
bly in accordance with the present invention, with the plow 
wings being manually set at their generally aligned position 
or forwardly angled position; 

0031 FIG. 15 is a rear perspective view of another plow 
assembly in accordance with the present invention, with the 
plow wings being pivotable via respective actuators; 

0032 FIG. 16 is a rear elevation of the plow assembly of 
FIG. 15, with the right plow wing pivoted toward its 
generally aligned orientation; 

0033 FIG. 17 is a partial sectional view of the plow 
assembly taken along the line C-C in FIG. 16; 
0034 FIG. 18 is an exploded perspective view of the rear 
of the plow assembly of FIGS. 15-17, with the left plow 
wing removed from the main plow: 
0035 FIG. 19 is a perspective view of the front and side 
of the plow assembly of FIGS. 15-18: 
0036 FIG. 20 is a hydraulic schematic of a hydraulic 
actuating system suitable for use with the plow assembly of 
the present invention; 
0037 FIG. 21 is a hydraulic schematic of another hydrau 
lic actuating system suitable for use with the plow assembly 
of the present invention; 

0038 FIG.22 is a hydraulic schematic of another hydrau 
lic actuating system suitable for use with the plow assembly 
of the present invention; 

0039 FIG. 23 is a hydraulic schematic of another hydrau 
lic actuating system suitable for use with the plow assembly 
of the present invention; 

0040 FIG. 24 is a sectional view of a plow actuator 
useful with the hydraulic actuating system of FIG. 23; and 

0041 FIG. 25 is a hydraulic schematic of another hydrau 
lic actuating system suitable for use with the plow assembly 
of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0042 Referring now specifically to the drawings and the 
illustrative embodiments depicted therein, a plow assembly 
10 is mounted to a push beam or the like (not shown) on a 
vehicle (also not shown) via a Support 12, Such as an 
A-frame support or the like (FIG, 1). Plow assembly 10 may 
be mounted to support 12 via an intermediate support 15 at 
a rear portion of a main or center plow 14 of plow assembly 
10. Intermediate support 15 may be pivotally mounted to 
support 12 and may be pivotable toward one side or the other 
about a generally vertical pivot axis 12a, while Support 12 
may be pivotally mounted to the push beam assembly and 
may be pivotable about a generally horizontal axis 12b to 
raise or lower the plow with respect to the vehicle. Plow 
assembly 10 includes opposite plow wings 16, 18 pivotally 
mounted at opposite ends of the center plow 14. Plow 
assembly 10 also includes a wing pivoting system or actu 
ating system 22, which is operable to pivot one or both of the 
plow wings 16, 18 relative to center plow 14 in response to 
pivoting of center plow 14 about pivotaxis 12a, as discussed 
below, 
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0043. As best shown in FIGS. 1 and 8, main or center 
plow 14 may include a main curved mold board or material 
engaging Surface 14a and a plow blade 14b for pushing or 
plowing Snow, dirt, sand, gravel and/or other plowable 
material as the center plow 14 is moved through the snow or 
other material by the vehicle. Center plow 14 may also 
include mounting bracket or intermediate support 15 for 
pivotally mounting center plow 14 to a forward end of 
Support 12. 

0044 Plow assembly 10 may be mounted to a push beam 
assembly of any vehicle. Such as a pickup truck or the like, 
via support 12. The plow assembly 10 may be pivotable 
toward the right or left side of the vehicle, such as via a pair 
of plow angling actuators 20a, 20b. Such as hydraulic 
cylinders or the like, which may correspondingly extend and 
retract to pivot the main or center plow about vertical pivot 
axis 12a at a forward end 12c (FIGS. 4 and 6) of support 12. 
As center plow 14 pivots toward one side of the support 12 
and the vehicle, such as toward the left side as shown in FIG. 
1, the wing pivoting device or system 22 may be operable to 
pivot the trailing plow wing, such as the left plow wing 16 
in FIG. 1, toward its generally aligned position in response 
to center plow 14 pivoting toward that side of the vehicle, as 
discussed below. 

0045 Support frame 12 may be any type of support frame 
or mounting means, such as the A-frame Support of the 
illustrated embodiment or Such as known or conventional 
mounting arms, frames or Supports or the like, without 
affecting the scope of the present invention. As shown in 
FIG. 1, support frame 12 may be of the type suitable for 
attachment to a push beam or the like at a front of a pickup 
truck or the like, and may include a triangular-shaped or 
A-frame shaped reinforced frame work having a base 12d 
and inwardly tapering sides 12e and spaced pairs of rear 
wardly extending Support flanges 12f on base 12d. The 
Support flanges 12fmay be configured and arranged to allow 
support 12 to be secured to a suitable hitch assembly or the 
like on the front of a pickup truck or other vehicle, while 
allowing pivotal movement of Support 12, and thus of the 
plow assembly, about horizontal pivot axis 12b extending 
through the Support flanges 12f. Plow angling actuators 20a, 
20b may mount at opposite ends of base 12d and extend 
forwardly to connect to the mounting bracket or intermedi 
ate support 15 of plow assembly 10. Extension of one 
actuator, such as the right actuator 20b in FIG. 1, and a 
corresponding retraction of the other hydraulic cylinder or 
actuator at the other side of Support 12, causes pivotal 
movement of the intermediate support 15 and the main or 
center plow 14 about pivot axis 12a at the forward end 12c 
of support 12. 

0046. As can be seen in FIGS. 4 and 6, support 12 
includes the forward end or forwardly projecting portion 
12c, which extends forwardly from pivot axis 12a. When 
center plow 14 is pivoted, forwardly projecting portion 12c 
may move or pivot toward the opposite side of the plow 
assembly from the side toward which the center plow is 
pivoted relative to support 12. The side to side movement of 
forwardly projecting portion 12c may function to move or 
drive or actuate the wing pivoting or adjusting device or 
system 22 as center or main plow 14 and intermediate 
support 15 are pivoted about pivot axis 12a relative to 
Support 12, as discussed below. 
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0047. Each plow wing 16, 18 may be pivotally mounted 
at a respective end of center plow 14 via a hinge or pivot axle 
24. Plow wings 16, 18 are pivotable about their respective 
hinges 24 between their forwardly extended or angled 
positions (such as right plow wing 18 is shown in FIG. 1), 
and their generally aligned positions (such as left plow wing 
16 is shown in FIG. 1). The plow wings 16, 18 may each 
include a curved material engaging Surface or partial mold 
board 16a, 18a (FIGS. 1 and 8) for pushing the plowed 
material as plow assembly 40 is moved through the material 
by the vehicle. The partial mold boards 16a, 18amay par 
tially overlap the mold board 14a of center plow 14, and may 
have curved inner edges 16b, 18b (FIG. 8), such that center 
plow 14 and plow wings 16, 18 maintain a generally uniform 
and continuous material engaging Surface irrespective of the 
position or orientation of either of the plow wings relative to 
the center plow. As can be seen in FIG. 4, the hinges 24 may 
be positioned generally rearward of the material engaging 
surfaces 16a, 18a, 14a of the plow wings 16, 18 and center 
plow 14 So as to provide a substantially continuous plow 
surface. Each of the plow wings 16, 18 may also include a 
plow blade 16c. 18c (FIG. 8) along the lower edge of the 
wings. 
0048 When center plow 14 is in a generally straight or 
non-angled or center position, where the main or center plow 
is positioned generally normal to the direction of travel of 
the vehicle, both plow wings 16, 18 may be positioned in or 
biased toward their forwardly angled position, such that 
plow assembly 10 may form or define a generally U-shaped 
material engaging Surface for pushing and carrying Snow or 
other material as plow assembly 10 is moved through the 
snow or other material being plowed. When center plow 14 
is angled toward one side of the vehicle, the plow wing that 
is toward the side of the vehicle or plow assembly toward 
which the center plow is angling (i.e. the trailing plow wing) 
may be pivoted to the generally aligned position or orien 
tation in response to wing pivoting system 22, while the 
other plow wing (i.e. the leading plow wing) remains in the 
generally forwardly angled position. The angles of the plow 
wings at their forwardly angled positions may be selected 
such that when the center plow is tilted or angled toward its 
fully angled or tilted position toward one side of the vehicle, 
the leading plow wing (the plow wing at the end of the main 
plow which is opposite from the end toward which the main 
plow is angled) may be oriented generally along the direc 
tion of travel of the vehicle when in its forwardly angled 
position. 
0049) Plow wing pivoting system 22 may include one or 
more cables 26 which are connected at forwardly extending 
portion 12c of support 12 and which are movable in response 
to pivotal movement of center plow 14 about pivot axis 12a, 
in order to pull a respective plow wing toward its aligned 
position, as discussed below. As best shown in FIGS. 2, 4 
and 6, cables 26 may be pivotally mounted at forward 
extending portion 12c of Support 12 and may extend later 
ally outwardly therefrom and through a bushing or the like 
15a at intermediate support or bracket 15. An outer end 26a 
of each cable 26 may be slidably received through an outer 
end of a lever or pivot arm 28 (or between spaced apart pivot 
arms 28 as shown in the illustrated embodiment). Pivot arm 
or arms 28 may be pivotally mounted at a rear portion of 
center plow 14, such as via a pin, bolt or fastener 17a at a 
mounting portion or bracket 17b of center plow 14, and may 
extend rearwardly therefrom. As best shown in FIGS. 1, 4 
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and 6, each pivot arm 28 (such as each pair of spaced apart 
pivot arms) may be pivotally connected to a plow wing 
connecting link 30 and a main plow connecting link or pair 
of spaced connecting links 32 via a pin or bolt or fastener 
17c. Plow wing connecting link 30 may be connected to a 
rear portion or bracket or pin or axle 25 of the respective 
plow wing, and main plow connecting link 32 (or spaced 
apart connecting links 32, Such as shown in the illustrated 
embodiment) may be slidably connected to mounting por 
tion 17b, such as via a slotted opening 32a and a pin, bolt or 
fastener or the like 17d. 

0050 Each plow wing 16, 18 may be biased toward the 
forwardly angled position via at least one biasing member or 
element 36 (FIG. 2). In the illustrated embodiment, each of 
a pair of biasing members 36 includes a spring loaded rod or 
shaft which may extend along the rear portion of main plow 
14 and may connect at its opposite ends to the rearward 
mounting portion or pin or axle 25 of plow wings 16, 18. As 
shown in FIGS. 2 and 7, the spring loaded rod or biasing 
element 36 may include a cylindrical rod portion 36a and a 
spring loaded portion 36b, which biases the rod portion 36a 
toward an extended position or orientation, to bias or urge 
the plow wings toward their forwardly angled position about 
their respective pivot axles 24. 

0051. As can be seen with reference to FIGS. 4 and 6, 
pivotal movement of center plow 14 about pivot axis 12a 
may cause one of the cables 26 to pull against one of the 
pivot arms 28, which in turn pulls against the rear portion 25 
of the respective plow wing via connecting link 30 to pivot 
the plow wing relative to center plow 14 about its pivot axis 
24 and toward its generally aligned position. As pivot arm 28 
is pulled by cable 26, the plow connecting link 32 may slide 
along a slotted opening which connects plow connecting 
link32 to mounting portion 17b of center plow 14. The other 
cable 26 may slide outwardly relative to its respective pivot 
arm 28 to allow the other plow wing to remain in the 
forwardly angled position in response to biasing member or 
element 36. 

0.052 Accordingly, when main or center plow 14 of plow 
assembly 10 is positioned in its generally straight or non 
angled orientation, Such as shown in FIGS. and 4, biasing 
members 36 may apply or exert a biasing force at plow 
wings 16, 18 to urge plow wings 16, 18 toward their 
forwardly angled orientation about their pivotaxes 24. The 
length of cables 26, pivot arms 28 and connecting links 30, 
32 may be selected and arranged such that when center plow 
14 is in its generally straight or non-angled position relative 
to support 12, cables 26 do not pull inwardly against either 
pivot arm 28, whereby both plow wings 16, 18 are in their 
fully forwardly angled position in response to biasing mem 
bers 36. As can be seen in FIG. 4, plow assembly 10 thus 
defines a generally U-shaped plow, with both plow wings 
16, 18 angled forwardly to their angled positions. 

0053 When center plow 14 is angled or tilted toward one 
side or the other via actuators 20a, 20b (such as shown in 
FIGS. 1, 5 and 6), forward extending portion 12c of support 
12 pivots or moves toward the opposite side of the plow 
assembly, Such that forward extending portion 12c pulls at 
cable 26 on the trailing side of center plow 14, which in turn 
pulls at pivot arm 28 to pivot the trailing plow wing (Such 
as plow wing 16 in FIGS. 1, 2, 5 and 6) toward its generally 
aligned position. The other cable 26 may slide outwardly 
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relative to the bushing 15a at intermediate support 15 and 
relative to mounting arm 28, Such that the opposite or 
leading plow wing (such as plow wing 18 in FIGS. 1, 2, 5, 
and 6) may remain angled towards its forwardly angled 
position. 

0054) Referring now to FIGS. 9 and 10, a plow assembly 
11 includes a wing pivoting system or actuating system 22". 
which is operable to pivot one or both of the plow wings 16, 
18 in response to pivoting of the center plow 14 about the 
pivot axis 12a. Plow assembly 10' may be substantially 
similar to plow assembly 10, discussed above, such that a 
detailed discussion of the plow assembly and components 
thereof will not be repeated herein, The similar components 
are shown in the drawings with the same reference numbers 
for both plow assemblies 10, 10'. Similar to plow assembly 
10, when center plow 14 of plow assembly 10' is in a 
generally straight or non-angled or center position, both 
plow wings 16, 18 may be positioned in or biased toward 
their forwardly angled position, and when center plow 14 is 
angled toward one side of the vehicle, the plow wing that is 
toward the side of the vehicle or plow assembly toward 
which the center plow is angling (i.e. the trailing plow wing) 
may be pivoted to its generally aligned position or orienta 
tion in response to wing pivoting system 22", while the other 
plow wing (i.e. the leading plow wing) remains in its 
generally forwardly angled position. 

0055 Plow wing pivoting system 22 may include one or 
more cables 26' connected at forwardly extending portion 
12c of support 12 and movable in response to pivotal 
movement of center plow 14 about pivot axis 12a, in order 
to pull a respective plow wing toward its aligned position. 
Cables 26' may be pivotally mounted at forward extending 
portion 12c of Support 12 and may extend laterally out 
wardly therefrom and through a bushing or the like 15a at 
intermediate support or bracket 15. An outer end 26a' of 
each cable 26' may be slidably received through an outer end 
of a lever or pivot arm 28 (or between spaced apart pivot 
arms 28', as can be seen in FIG. 10). Pivot arm or arms 28 
may be pivotally mounted at a rear portion of main plow 14. 
Such as via a pin, bolt or fastener 17a', and may extend 
generally rearwardly therefrom. As best shown in FIG. 10, 
each pivot arm 28 (such as each pair of spaced apart pivot 
arms) may be pivotally connected to a plow wing connecting 
link 30' (or pair of connecting links) via a pin or bolt or 
fastener 17c'. Plow wing connecting link 30' may be con 
nected to a rear portion or bracket or pin 25 of the respective 
plow wing 16, 18, which is offset or spaced from the pivot 
axle or pin or axis 24 of the respective plow wing. 

0056. Each plow wing 16, 18 is biased toward its for 
wardly angled position via at least one biasing member or 
device 36". Optionally, and as shown in FIGS. 9-11, the 
biasing member may comprise a spring/damper device 36' 
which may extend along one side of the rear portion of 
center plow 14 and may connect at one end 37a to the center 
plow 14 (such as to a bracket 27) and at its opposite end 37b 
to the respective rearward mounting portion or pin or axle 
25 of plow wings 16, 18. End 37a may be removably 
attached at the center plow 14 and may be selectively 
attached at different mounting locations along the center 
plow 14, such as discussed below with respect to FIG. 14. 

0057. As shown in FIG. 11, each biasing device 36' may 
include a rod portion 36a', a biasing member or spring or 
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spring element 36b and an oil filled cylinder 36c'. The 
spring 36b' biases the rod portion 36a' toward an extended 
position or orientation to bias or urge the plow wing toward 
its forwardly extending position about its respective pivot 
axle 24. The oil filled cylinder or damper 36c functions to 
control the speed of the plow wing's return during extension 
or decompression of the biasing device 36". This may be 
accomplished via a check valve or orifice at a piston 36d 
within cylinder 36c that allows fluid within the cylinder 36c' 
to flow through the piston 36d during compression of the 
biasing device 36' (which moves rod portion 36a' and piston 
36d relative to cylinder 36c), but that restricts flow of fluid 
through the piston 36d in the opposite direction or during 
decompression or extension of the biasing device 36". 
Optionally, other types of biasing devices or elements that 
may or may not provide such a dampening function may be 
implemented, without affecting the scope of the present 
invention. 

0.058 Similar to pivoting system 22, pivoting system 22 
utilizes a cable 26' to pull against a pivot arm 28', which in 
turn pulls against the rear portion 25 of the respective plow 
wing via connecting link30' to pivot the plow wing about its 
pivot axis 24 and toward its generally aligned position when 
the main or center plow is pivoted about its axis 12a. The 
other cable 26' may slide outwardly relative to its respective 
pivot arm 28 to allow the other plow wing to move to or 
remain in the forwardly angled position in response to 
biasing member or element 36". 
0059. The linkage geometry and/or cable lengths and/or 
cable mounting location may be selected to commence 
pivoting of the plow wing toward the aligned position at a 
desired angle or degree of angling or trigger angle/position 
of the center plow, Such that the plow wing may remain in 
its forward angled position until the center plow is angled or 
turned a particular or predetermined or desired degree or 
angle toward either side of center. For example, the cables 
and/or linkage geometry may be selected so that the plow 
wings remain in their forwardly angled positions until the 
center plow is angled approximately half of its full angle 
capability toward either side. When the center plow reaches 
the desired angle or trigger angle/position, the cable and 
linkage may begin pivoting the trailing plow wing and may 
pivot the plow wing toward its generally aligned position as 
the center plow is angled further toward that side (beyond 
the trigger angle). The linkage geometry may be set to 
commence pivoting of the plow wing at the desired angle or 
trigger point of the center plow and to provide full pivoting 
of the plow wing to its generally aligned position during the 
remaining angling range of the center plow. It is further 
envisioned that the mounting location of the cables at the 
linkages and/or at the forwardly extending portion of the 
Support may be adjusted (such as via selectively mounting or 
attaching the cable at a selected one of two or more 
mounting openings or holes in the linkages and/or forwardly 
extending portion) to adjust the trigger angle as may be 
desired depending on the particular application of the plow 
assembly. 

0060 Accordingly, when main or center plow 14 of plow 
assembly 10' is positioned in its generally straight or non 
angled orientation, biasing members 36' may apply or exert 
a biasing force at plow wings 16, 18 to urge plow wings 16, 
18 toward their forwardly extending orientation about their 
pivot axes 24. The lengths of cables 26", pivot arms 28' and 
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connecting links 30' may be selected and arranged Such that 
when center plow 14 is in its generally straight or non 
angled position relative to support 12, cables 26' may not 
pull inwardly against either pivot arm 28', whereby both 
plow wings 16, 18 may be in their fully forwardly angled 
position in response to biasing members 36". When center 
plow 14 is angled or tilted toward one side or the other via 
actuators 20a, 20b, forward extending portion 12c of support 
12 pivots or moves toward the opposite side of the plow 
assembly, Such that forward extending portion 12c pulls at 
cable 26' on the trailing side of center plow 14, which in turn 
pulls at pivot arm 28' to pivot the trailing plow wing (such 
as plow wing 16 in FIGS. 9 and 10) toward its generally 
aligned position. The other cable 26' may slide outwardly 
relative to the bushing 15a at intermediate support 15 and 
relative to mounting arm 28, Such that the opposite or 
leading plow wing (such as plow wing 18 in FIG.S, 9 and 10) 
may remain angled towards its forwardly angled position. 
When the center plow is pivoted back toward its centered or 
non-angled position, the trailing plow wing may return to its 
forwardly angled position, and may return in a controlled or 
dampened manner. 
0061 Therefore, the plow wing pivoting system of the 
present invention may be configured to pivot the trailing 
plow wing toward and to its generally aligned position with 
respect to the main or center plow in response to pivotal 
movement of the center plow toward that side, while main 
taining the leading plow wing in the forwardly angled 
position. It is further envisioned that the length of cable 26 
and the length and arrangement of the pivot arms 28 and 
connecting links 30, 32 may be selected such that the trailing 
plow wing may remain in its forwardly angled position 
through much of the pivotal movement of the center plow, 
and may not pivot toward its generally aligned position until 
the center plow Substantially angles or approaches or is 
Substantially near an intermediate or trigger position or 
approaches or is Substantially near its fully angled position 
toward that side. 

0062 Optionally, a plow assembly 110 (FIG. 12), 110' 
(FIG. 13) may include a biasing device 136, 136', respec 
tively, for biasing the plow wings 116, 118 toward their 
forwardly angled positions. The biasing force or pressure 
exerted by the biasing device 136, 136' may be overcome by 
a force or load at one of the plow wings 116, 118 to pivot the 
plow wing to the aligned position. The force or load at the 
plow wing may be applied when the plow assembly is 
plowing material and while the center plow is angled at least 
partially toward the side of the respective plow wing. Such 
that the trailing plow wing may pivot toward the aligned 
position. For example, a force or load exerted against the 
plow wing in a direction generally along the main or center 
plow may overcome the biasing force acting on the plow 
wing and may pivot or urge or push the plow wing toward 
its aligned position. The force may be from plowed material 
moving along the center plow (either when in its center 
position or angled position) or from the plow wing striking 
an object as the plow assembly is moved or driven by the 
vehicle, 

0063. In the illustrated embodiment of FIG. 12, biasing 
device 136 of plow assembly 110 comprises a pair of 
independent pressurized gas cylinders (one at each plow 
wing), which have pressurized gas within a head end portion 
136a of the cylinder, such that the piston rod 136b of biasing 
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device or cylinder 136 is biased outwardly toward an 
extended position to pivot or urge the respective plow wing 
toward the angled position. When the force at the plow wing 
is great enough to overcome the biasing pressure within 
biasing device 136, piston rod 136b may retract within the 
cylinder and compress the pressurized gas contained therein. 
When the load is removed from the plow wing, the pres 
Surized gas functions to extend the piston rod to bias and 
return the plow wing to the angled position. 
0064 Optionally, as shown in FIG. 13, biasing device 
136 of plow assembly 110' may comprise one or more 
spring loaded rods, such as rods similar to the spring loaded 
rods 36 discussed above with respect to plow assembly 10. 
The biasing devices or rods may be connected between the 
opposite plow wings to bias or urge both of the plow wings 
toward their forwardly angled positions. The biasing device 
136' thus biases both plow wings 116, 118 toward their 
angled positions relative to the center plow 114. When a 
Sufficient force is applied to one of the wings, one plow wing 
(such as the trailing wing when the center plow is angled 
toward that side) may pivot toward its aligned position as the 
force may overcome the biasing forces exerted by the 
biasing device. Because the biasing device is connected 
between both plow wings, as one of the plow wings is 
pivoted toward its aligned position, the biasing force applied 
to the other wing is increased to maintain the other plow 
wing in its forwardly angled position. The biasing device 
136' thus may limit or substantially preclude pivoting of 
both plow wings toward their aligned positions, because the 
biasing force acting on one plow wing 118 may increase 
when the other plow wing 116 (such as the trailing plow 
wing) has been pivoted toward or to its aligned position. 
0065. Although shown and described as pressurized cyl 
inders and/or spring loaded rods, it is envisioned that other 
biasing devices or members, such as springs or the like, may 
be implemented to bias one or both plow wings toward their 
angled positions relative to the center plow, without affect 
ing the scope of the present invention. Optionally, the plow 
wings or biasing devices may be substantially locked when 
the main or center plow is positioned generally at the center 
position or orientation, such that the plow wings may not 
pivot toward their aligned position until the center plow is 
pivoted or angled toward that side. Each wing or biasing 
device may be mechanically latched or secured in its angled 
position and then unlatched or released in response to 
movement or urging of the center plow at least partially 
toward or Substantially to its fully angled position at that 
side. 

0066. Optionally, and with reference to FIG. 14, a plow 
assembly 110" may include a biasing/damping device 136." 
to selectively position the wings 116, 118 in either the 
aligned or forwardly angled positions relative to the center 
plow 114. Biasing/damping device 136" may be substan 
tially similar to biasing/damping device 36', discussed 
above, such that a detailed discussion of the biasing/damp 
ing device will not be repeated herein. One end 137b of 
biasing/damping device 136" may be pivotally mounted to 
the respective plow wing 116, 118, such as at a bracket 125. 
The other end 137a of biasing/damping device 136" may be 
selectively mounted to center plow 114 via a pin 139. The 
plow wings 116, 118 may be pivotally attached to the ends 
of the center plow 114 and may be pivotable about a pivot 
axis 124. The bracket 125 may extend from or may be 
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attached to the respective plow wing 116. 118 and may be 
spaced from the pivot axis 124 of the plow wing, such that 
pivotal movement of bracket 125 causes a corresponding 
pivotal movemento of plow wing 116, 118 about pivot axis 
124. 

0067. The end 137a of each biasing/damping device 136." 
may be positioned generally at one of two or more openings 
139a spaced along the main or center plow 114 (or along a 
bracket positioned at the rear of the center plow or the like), 
such that the end 137a may be selectively positioned along 
the center plow 114. The pin 139 may be inserted through 
the end 137a and into the selected opening to mount the end 
137a of each biasing/damping device 136" at the center 
plow. As can be seen in FIG. 14, the selected location or hole 
at which end 137a is positioned and mounted determines the 
angular orientation of the respective plow wing 116, 118. 
For example, when the end 137a of biasing/damping device 
136" is mounted to a laterally outward hole at center plow 
114, the respective plow wing is pivoted to its forwardly 
angled position, such as shown with plow wing 118 in FIG. 
14. Similarly, when end 137a of biasing/damping device 
136" is mounted to the laterally inward hole at center plow 
114, the respective plow wing is pivoted to its generally 
aligned position, such as shown with plow wing 116 in FIG. 
14. 

0068 The plow assembly 110" thus provides a manually 
adjustable plow assembly where a user of the plow assembly 
may select which plow wing 116, 118 is to be angled 
forwardly and which is to be generally aligned, and may 
attach the end 137a of the biasing/damping devices 136" to 
the center plow in the appropriate manner. The biasing/ 
damping devices 136" thus pivot the plow wings and sub 
stantially retain the plow wings in the desired orientation 
during operation and use of the plow assembly. The spring 
136b" provides a shock absorbing function for the plow 
wing if the plow wing encounters or impacts a large object 
or the like, particularly when the plow wing is in its 
forwardly angled position. The damping orifice (discussed 
above with respect to biasing/dampening device 36' of FIG. 
11) may also control the decompression of the spring and 
extension of the biasing/damping device and, thus, may 
control or dampen or slow the return of the plow wing to the 
forwardly angled position after impacting the object. The 
plow assembly of the present invention thus provides for 
selective positioning of the plow wings and may absorb the 
shock of the plow wings encountering Substantially large 
and/or immovable objects or bumps or the like. 
0069. Although shown as having two spaced apart open 
ings to mount the biasing/damping devices in one of two 
locations, it is envisioned that more than two openings or 
one or more slots may be provided to accommodate different 
mounting locations for different positions of the plow wings, 
without affecting the scope of the present invention. Also, 
although shown and described as having two or more 
mounting Locations at or along the center or main plow, it 
is envisioned that the plow wing or wing bracket may 
provide two or more different mounting locations such that 
selective mounting or attaching of the biasing device to the 
different mounting locations at the plow wing will position 
the plow wing in the desired or appropriate orientation 
relative to the center plow, without affecting the scope of the 
present invention. Also, although shown and described as a 
biasing/damping device of the type described above with 
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respect to FIG. 11, the plow assembly may include other 
types of biasing and/or shock absorbing devices or springs 
or the like. Such as the other types of cylinders or spring 
loaded rods discussed herein, without affecting the scope of 
the present invention. 

0070 Referring now to FIGS. 15-19, a plow assembly 
210 includes a pair of plow wings 216, 218 positioned at 
opposite ends of a center or main plow or mold board 214. 
Each plow wing 216, 218 is pivotable between a forwardly 
angled position, Such as plow wing 216 is shown in FIGS. 
15-19, and a generally aligned orientation, Such as plow 
wing 218 is shown in FIGS. 5-19. Plow wings 216, 218 are 
pivotable between their forwardly angled positions and 
generally aligned positions via a wing pivoting system or 
actuating system 222, which includes a pair of actuators 
222a, 222b operable to pivot the respective plow wings 216, 
218. Main or center plow 214 may be mounted to or 
connected to an intermediate Support 215 in a similar 
manner as center plow 14 is connected to intermediate 
support 15, discussed above. The intermediate support 215 
may be pivotally mountable to a main Support or A-frame 
support or the like (not shown in FIGS. 15-19) and may be 
pivotable relative to the main Support and about a mounting 
pin 212a, which defines a generally vertical pivot axis. The 
main Support may be pivotally mountable to a push beam or 
the like of a vehicle, such as is known in the art and/or in a 
similar manner as discussed above with respect to plow 
assembly 10. 

0071 Similar to plow assembly 10, discussed above, 
center plow 214 of plow assembly 210 may include a main 
curved mold board or material engaging Surface 214a and a 
plow blade 214b (FIG. 19) for pushing or plowing snow, 
dirt, sand, gravel and/or other plowable material as the 
center plow 214 is moved through the snow or other material 
by the vehicle. The plow wings 216, 218 also may each 
include a curved material engaging Surface or partial mold 
board 216a, 218a (FIG. 19) for pushing the plowed material 
as plow assembly 210 is moved through the material by the 
vehicle. The partial mold boards 216a, 218a may partially 
overlap the mold board 214a of center plow 214, and may 
have curved inner edges 216b, 218b (FIG. 19), such that 
center plow 214 and plow wings 216, 218 maintain a 
generally uniform and continuous material engaging Surface 
irrespective of the position or orientation of either of the 
plow wings relative to the center plow. Each of the plow 
wings 216, 218 may also include a plow blade 216c. 218.c 
(FIG. 19) along the lower edge of the plow wings. 

0072. As best shown in FIGS. 16-18, plow wings 216, 
218 are pivotally mounted to center plow 214 via a respec 
tive hinge or pivot pin 224. As best seen in FIG. 18, pin 224 
extends generally vertically through a bracket 224a at the 
respective outer end of center plow 214 and extends through 
openings 224b in a bracket or flange 224c at the inner end 
of the respective plow wing 216, 218. Actuators 222a, 222b 
are mounted at one end 222c to a bracket 217 at a rear 
portion of center plow 214 and/or intermediate support 215, 
and mounted at the other end 222d to a respective mounting 
portion or pin 225 at bracket or flange 224c of the respective 
plow wing 216, 218. Movement of the ends 222d of actua 
tors 222a, 222b relative to center plow 214 thus causes 
pivotal movement of the respective plow wing 216, 218 
about pin 224 to pivot the plow wing between the forwardly 
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angled orientation and the generally aligned orientation with 
respect to the center or main plow. 
0073. In the illustrated embodiment, actuators 222a, 
222b are hydraulic cylinders, which have a rod portion 223a 
which is extendable and retractable relative to a cylinder 
portion 223b in response to pressurized hydraulic fluid being 
applied at either end of the cylinder portion. The piston rod 
223a of actuator 222a, 222b may be extendable and retract 
able relative to cylinder portion 223b to pivot the respective 
plow wing 216, 218 relative to center plow 214. The piston 
rod 223a is movable within the cylinder portion 223b and 
includes a piston which is slidable within the cylinder 
portion and divides the cylinder portion to define a laterally 
inward or head end portion 223c of cylinder portion 223b 
and a laterally outward or rod end portion 223d of cylinder 
portion 223b at either side of the piston. 
0074. In the illustrated embodiment, the head end portion 
223c of cylinder 223b of each actuator 222a, 222b may be 
pressurized at a selected pressure, such as via a fluid or gas 
contained within head end portion 223c of cylinder 223b. 
The rod end portion 223d of cylinder 223b of each actuator 
222a, 222b may be selectively pressurized via a hydraulic 
system (such as the hydraulic actuating system 200 of FIG. 
20, discussed below) to retract piston rods 223a into cylinder 
portions 223b, such that plow wings 216, 218 are pivoted 
toward their aligned positions when the pressure within rod 
end portion 223d is greater than the selected pressure within 
the head end portion 223c of cylinders 223b. For example, 
the head end portion of each cylinder may be pressurized 
with a fluid or gas, such as, for example, nitrogen or other 
Suitable gas or fluid, at a selected pressure, Such as at an 
initial pressure of approximately 1,000 p.s. i. when the piston 
rod is extended therefrom, to bias or urge the piston rod 
toward its extended position, such that the respective plow 
wing is biased toward its forwardly angled position. Accord 
ingly, in order to retract piston rod 223a into cylinder portion 
223b, hydraulic fluid of sufficient pressure may be applied to 
the rod end portion 223d of cylinder portion 223b (such as 
via respective hydraulic fluid lines 221 in FIG. 20) to 
overcome the initial pressure within head end portion 223c 
of cylinder portion 223b. As the rod end pressure overcomes 
the head end or biasing pressure, the piston rod may move 
towards it retracted position, thereby pivoting the plow wing 
towards its generally aligned position, such as plow wing 
218 is shown in FIGS. 15-19. 

0075 Plow wing pivoting system or actuating system 
222 may be operable to pivot the plow wings between their 
forwardly angled positions and their generally aligned posi 
tions in response to selectively actuating a Switch or valve to 
pivot the center plow toward one side or the other via a pair 
of plow angle actuators 220a, 220.b (FIG. 20). The biasing 
pressure within the head end portion 223c of the cylinder 
223b of each plow wing actuator 222a, 222b functions to 
bias the actuator in its extended position, which Substantially 
retains the respective plow wing in its forwardly angled 
position. The biasing pressure may maintain the respective 
plow wing in its forwardly angled position until the pressure 
within the rod end portion of the cylinder overcomes the 
biasing pressure and thus retracts the piston rod and pivots 
the plow wing to its generally aligned position. The hydrau 
lic actuating system 200 may function to fully angle or pivot 
the center plow toward a selected side before the pressure at 
the rod end portion of the actuator of the trailing plow wing 
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overcomes the biasing pressure within the head end portion 
of the actuator, as discussed below. 

0076. In the illustrated embodiment, and with reference 
to FIG. 20, rod end portions 223d of cylinders 223b of 
actuators 222a, 222b may be in fluid connection or com 
munication with respective main plow angling actuators 
220a, 220b. Selective actuation of a solenoid valve or switch 
may apply pressurized hydraulic fluid to fluid lines 221 
connected to or in fluid communication with actuators 222a. 
222b and 220a, 220b. Retraction of piston rod 223a of right 
wing actuator 222b may thus be accomplished in response to 
pivotal movement of center plow 214 toward the right side 
via actuation or extension of right angle actuator 220a at the 
A-frame support or the like, while retraction of left wing 
actuator 222a may be accomplished in response to pivotal 
movement of center plow 214 toward the left side via 
actuation or extension of left angle actuator 220b. 
0.077 Optionally, the biasing pressure in the head end 
portions 223d of cylinder portions 223b may be greater than 
the hydraulic pressure required to extend the respective plow 
angling actuator 220a, 220b to pivot the center plow toward 
the right or left of the vehicle. Accordingly, the plow wings 
216, 218 may be biased toward and may remain in their 
forwardly extended orientation relative to center plow 214 
until center plow 214 is at least Substantially urged orangled 
toward one side or the other. As further fluid and/or pressure 
is applied to the hydraulic lines 221, and as the actuators 
220a, 220b may bottom out or fully extend/retract, the 
increased pressure in fluid lines 221 may overcome the 
biasing pressure of the respective trailing wing actuator and 
may retract the piston rod 22.3a to pivot the respective plow 
wing toward its generally aligned position. Optionally, the 
actuating system and plow assembly may be configured Such 
that the pressure applied to the wing, actuator of the trailing 
plow wing increases to the threshold amount to overcome 
the biasing pressure to retract the wing actuator in response 
to the main or center plow being urged or angled a prede 
termined or selected amount between the center position and 
the fully angled position. The wing actuator may then retract 
to pivot the trailing plow wing to its aligned position while 
the center plow may remain at the selected position. Further 
pressure may then further urge or angle the center plow 
toward its fully angled position. 

0078. As can be seen with reference to FIG. 20, if 
Solenoid valve or Switch SV1 of hydraulic actuating system 
200 is energized, the right angle or left side actuator or 
cylinder 220a may extend (while the left angle or right side 
actuate 220b may correspondingly retract) to pivot or angle 
the center plow toward the right side of the vehicle, More 
particularly, when Solenoid valve SV1 is energized, hydraulic 
fluid may be directed to the right angle actuator or cylinder 
220a via a pilot operated check valve poc2 to extend 
actuator 220a to angle the center plow toward the right side. 
Pressurized fluid may also be applied to a pilot operated 
check valve poca, but due to the biasing pressure or gas or 
fluid in the head end portion 223c of the right actuator or 
cylinder 222b, the center plow 214 may angle toward the 
right side via extension of actuator 220a (and corresponding 
retraction of actuator 220b), but the right wing actuator 222b 
may generally remain extended and may not retract to pivot 
the right wing toward its aligned orientation in response to 
the pressurized fluid in the hydraulic system. However, after 
center plow 214 is Substantially urged or angled toward the 
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right side, actuator 220a and/or 220b may bottom out and/or 
fully extend/retract, whereby hydraulic pressure in the lines 
may buildup at check valves poc2 and poc4 until the 
pressure within the fluid line is greater than or overcomes the 
biasing pressure or gas or fluid pressure within the head end 
portion of the right plow wing actuator 222b, whereby the 
pressurized fluid may flow past the pilot operated check 
valve poca into the rod end portion 222d of actuator 222b to 
retract the right wing actuator 222b and to pivot the right 
plow wing 218 to its generally aligned position. 
0079 Angling in the other direction may work substan 

tially similar to the manner described above, with the left 
plow wing remaining in its forwardly angled position until 
the center plow is substantially fully angled toward the left 
side, whereby the left plow wing may be pivoted to its 
generally aligned position. For example, a second Switch or 
solenoid valve SV2 may be actuated to provide pressurized 
hydraulic fluid to left angle or right side actuator 220b and 
left wing actuator 222a via pilot operated check valves poc3 
and poc1, respectively. Left wing actuator 222a may remain 
extended until the fluid pressure within the hydraulic lines 
overcomes the biasing pressure within the head end portion 
223c of left wing actuator 222a. 
0080 Optionally, the hydraulic system 200 of FIG. 20 
may also allow the operator of the plow assembly to 
disengage the angle Switch or valve SV1, SV2 to stop the 
angling of the main or center plow 214 toward the respective 
side just prior to the fully angled position of the center plow, 
such that the trailing plow wing may remain in its forwardly 
extended position, whereby the plow assembly may provide 
a generally U-shaped plow even when angled Substantially 
toward one side or the other, should such a plow configu 
ration be desired. Optionally, pilot pressure from the pres 
surized hydraulic fluid line may be applied to the pilot 
operated check valve (poc1, poca) associated with the 
actuator of the leading plow wing to open the check valve 
and allow hydraulic fluid to drain from the outer or rod end 
portion 223d of the actuator 222a, 222b of the leading plow 
wing, thereby allowing the actuator to be substantially fully 
extended via the biasing or pressurized gas or fluid within 
the actuator to pivot or maintain the leading plow wing in its 
forwardly angled position. 
0081. The present invention thus allows for substantial 
pivoting of the center plow toward one side or the other, 
while the plow wings remain in their forwardly angled 
orientations, and provides automatic pivoting of the trailing 
plow wing to its generally aligned position in response to the 
center plow being at least Substantially urged or pivoted or 
angled toward that side. The plow wings thus may both be 
angled forwardly Substantially throughout the full angling 
range of motion of the center plow, whereby the trailing 
plow wing may pivot to its aligned orientation in response 
to the center plow pivoting to its fully angled position or to 
a selected position between the center position and the fully 
angled position. This allows the center plow and plow wings 
to maintain their generally U-shaped orientation throughout 
the angling range of motion of the center plow, which may 
be particularly suitable for plowing snow or other material 
around a curve, because the trailing plow wing will remain 
angled forwardly to retain the material on the plow as the 
vehicle and plow assembly are driven around the curve. 
0082) As shown in FIG. 20, plow assembly 210 and 
hydraulic system 200 may include a lift cylinder or actuator 
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240, which may be operable to raise and lower the center 
plow relative to the vehicle via pivotal movement of the 
center plow and Support about the generally horizontal axis 
defined along the rearward end of the Support, Such as where 
the support attaches to the push beam or the like of the 
vehicle. For example, actuation of a solenoid valve Sv3 may 
extend actuator 240 to raise the center plow, while actuation 
of a solenoid valve Sv4 may retract actuator 240 to lower the 
center plow, such as in a manner known in the art. Also, the 
hydraulic system 200 may include a cross port relief valve 
RV5 to allow either of the main plow angle actuators 220a, 
220b to retract in response to excessive load occurring on 
one of the plow wings. 
0083. Therefore, the plow assembly of the present inven 
tion may provide a generally U-shaped plow assembly 
during non-fully angled use or orientation of the center plow, 
while providing automatic pivoting of the trailing plow wing 
when the center plow is pivoted at least partially toward the 
respective side of the vehicle. Although shown and 
described as having pressurized gas within the wing actua 
tors to bias the actuators toward their extended positions, it 
is envisioned that other biasing elements or devices or 
members may be implemented, such as biasing springs or 
other such elements, without affecting the scope of the 
present invention. 
0084. Referring now to FIG. 21, a hydraulic schematic of 
another hydraulic actuating system 300 is shown which may 
be operable to pivot or angle or urge the center plow toward 
one side or the other and to pivot or urge the trailing plow 
wing to its generally aligned position when the center plow 
is pivoted or urged at least substantially toward its fully 
angled position or generally to a selected or predetermined 
position between the center position and its fully angled 
position. When solenoid valve or switch S1 of hydraulic 
system 300 is energized, the right angle or left side actuator 
or cylinder 320a may extend (while the left angle or right 
side actuate 320b may correspondingly retract) to pivot or 
angle the center plow toward the right side of the vehicle. 
When solenoid S1 is energized, hydraulic fluid may be 
directed to the right angle actuator or cylinder 320a via a 
check valve CV1 to extend actuator 320a to angle the main 
plow toward the right side. When solenoid valve S1 is 
actuated, a sequence valve SV2 may allow fluid to pass 
therethrough, as discussed below. Activation of solenoid 
valve S1 also provides pressurized fluid to the rod end 323d 
of right wing actuator 322b at Generally the same pressure 
as applied to actuator 320a. However, the head end portion 
323c of actuator 322b is connected to or in fluid commu 
nication with the right side or left angle actuator 320b via 
hydraulic fluid line 321. The pressure (P) in line 321 from 
retraction of actuator 320k (which retracts as actuator 320a 
is extended) is then greater than the pressure (P/1.33 for a 
cylinder to rod ratio of 1.33 for actuator 322b) in the line 
from head end portion 323c of actuator 322b. Therefore, 
actuator 322b will not retract as the main plow is pivoted or 
angled toward the right side. 
0085 Sequence valve SV2 includes a pressure valve, 
such that fluid will not flow through the valve until the 
pressure in the fluid line overcomes the pressure valve 
setting or threshold pressure or trigger pressure. For 
example, the pressure valve may keep the valve closed until 
the pressure in the line exceeds approximately 500 p.s.i. 
Therefore, left angle actuator 320b may not retract until the 
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pressure in the fluid line 321 reaches that amount. When the 
pressure reaches that amount, the left angle actuator 320b 
may retract, causing the center plow to pivot toward the right 
side. The fluid will flow through the sequence valve SV2 and 
into the tank port of the solenoid valve S1. Although the 
pressure in fluid line 321 is sufficient to overcome the 
pressure valve setting of the sequence valve SV1, the 
pressure in fluid line 321 is also sufficient to limit or 
substantially preclude retraction of right wing actuator 322b 
while the center plow pivots to the right and, thus, while the 
left angle actuator 320b retracts. When the center plow is 
Substantially fully angled or urged toward the right side, 
actuator 320a and/or 320b may bottom out and/or fully 
extend/retract, such that pressure at line 321 from left angle 
actuator 320b will not increase further. The pressure applied 
through solenoid valve S1 thus may increase or buildup at 
rod end portion 323d of right wing actuator 322b until it is 
sufficient to overcome the pressure in fluid line 321 and 
retract the right wing actuator 322b to pivot the trailing or 
right plow wing to its aligned position. Optionally, the 
hydraulic actuating system may be configured to cause a 
pressure increase through solenoid valve S1 in response to 
the plow actuator 320a, 320b reaching another position 
before the fully extended/retracted position (and generally 
corresponding to a selected or particular position of the 
center plow between the center position and the fully angled 
position). Such that the wing actuator may be retracted in 
response to the center plow being urged orangled toward the 
partially angled position between the center position and the 
fully angled position. 
0086 As can be seen in FIG. 21, the left plow wing 
actuator 322a may be pressurized toward its extended state 
to pivot or maintain the left plow wing in its angled 
orientation in response to activation of solenoid valve S1. 
Angling in the other direction may work Substantially simi 
lar to the manner described above, with the left plow wing 
remaining in its forwardly angled position until the center 
plow is substantially fully angled toward the left side, 
whereby the left plow wing may be pivoted to its generally 
aligned position. For example, switch or solenoid valve S2 
may be actuated to provide pressurized hydraulic fluid to left 
angle or right side actuator 320b and left plow wing actuator 
322a. Left plow wing actuator 322a may remain extended 
until the fluid pressure at the rod end portion 323d of 
actuator 322a overcomes the pressure within hydraulic line 
321 as discussed above. 

0087. Similar to hydraulic system 200, discussed above, 
hydraulic system 300 may include a lift cylinder or actuator 
340, which may be operable to raise and lower the center 
plow relative to the vehicle via pivotal movement of the 
center plow and Support about the generally horizontal axis 
defined along the rearward end of the Support, such as where 
the support attaches to the push beam or the like of the 
vehicle. For example, actuation of a solenoid valve S3 may 
extend actuator 340 to raise the center plow, while actuation 
of a solenoid valve S5 may retract actuator 340 to lower the 
center plow, Such as in a manner known in the art. Also, the 
hydraulic system 300 may include a cross port relief valve 
RV3 to allow either of the main plow angle actuators 320a, 
320b to retract in response to excessive load occurring on 
one of the plow wings. Likewise, hydraulic system may 
include a relief valve RV1, RV4 at hydraulic lines 321 to 
provide pressure relief and allow a respective one of the 
plow wing actuators to retract in response to the respective 
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plow wing encountering an object or the like which results 
in excessive load or pressure at the head end portion of the 
plow wing actuator. The pressure valves RV1, RV4 require 
a greater pressure (such as, for example, 1600 p.s. i.) than the 
pressure required to open sequence valves SV1, SV2, such 
that the relief valves RV1, RV4 may only open in response 
to excessive pressure in the hydraulic fluid lines 321. 
0088 Referring now to FIG. 22, a hydraulic schematic of 
another hydraulic system 400 is shown which also may be 
operable to pivot or angle the center plow toward one side 
or the other and to pivot the trailing plow wing to its 
generally aligned position when the center plow is urged or 
pivoted at least Substantially toward its fully angled position 
or to a position between the center position and the fully 
angled position. The plow wings thus may both be angled 
forwardly substantially throughout the full angling range of 
motion of the center plow, whereby the trailing plow wing 
may pivot to its aligned orientation in response to the center 
plow pivoting to its fully angled position. 

0089. With reference to FIG. 22, when solenoid valve or 
switch S1 of hydraulic system 400 is energized, pressurized 
fluid is applied to the head end portion 423c of left wing 
actuator 422a to extend the actuator and thus pivot the left 
plow wing to its forwardly angled position. The fluid from 
the rod end portion 423d of left wing actuator 422a may flow 
to the tank port of the solenoid switch or valve S1 via check 
valves CV1, CV2. After left wing actuator 422a is fully 
extended or bottomed out, pressure will buildup at the inlet 
port of a sequence valve SV1. Sequence valve SV1 may be 
activated to allow fluid to flow therethrough when switch S1 
is activated. Sequence valve SV1 includes a relief pressure 
valve, which restricts flow of fluid through the valve until 
the fluid is at a Sufficient pressure. Such as, for example, 
approximately 500 p.s. i. When the pressure in the fluid lines 
increases to that level, pressurized fluid may be applied to 
the right angle or left side actuator or cylinder 420a to 
extend right angle actuator 420a (while the left angle or right 
side actuate 420b correspondingly retracts) to pivot or angle 
the center plow toward the right side of the vehicle. As right 
angle actuator 420a extends, left angle actuator 420b retracts 
and fluid from left angle actuator 420b may flow to the tank 
port of the system via check valve CV2. 
0090. As pressurized fluid is applied to right angle actua 
tor 420a, pressurized fluid is also applied to an inlet port of 
another sequence valve SV3. The sequence valve SV3 may 
limit or restrict flow therethrough until the fluid pressure at 
the inlet port reaches a threshold pressure (such as, for 
example, approximately 750 p.s. i.) that is greater than the 
threshold pressure of sequence valve SV1. After the main 
plow is fully angled toward the right side, and right angle 
actuator 420a is fully extended or bottomed out, the pressure 
applied to the inlet port of sequence valve SV3 may increase 
to the threshold pressure of sequence valve SV3 and fluid 
may flow through the valve and to the rod end portion 422d 
of right wing actuator 422b, thereby causing retraction of 
right wing actuator 422b and pivoting of the right plow wing 
to its aligned orientation (the head end of the right wing 
actuator may be in fluid communication with the tank port 
of the solenoid switch or valve S1). Optionally, the plow 
assembly and/or actuating system may be configured Such 
that the plow actuator 420a, 420b may require additional 
pressure to extend further or retract further at a selected 
degree of extension or retraction or at a selected position of 
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the center plow relative to the vehicle, such that the trailing 
plow wing may be urged or pivoted toward the aligned 
position in response to the main or center plow being urged 
or pivoted toward the selected or partially angled position 
between the center position and fully angled position. 

0091 As can be seen in FIG. 22, the left plow wing 
actuator 429a may be pressurized toward its extended state 
to pivot or maintain the left plow wing in its angled 
orientation in response to activation of solenoid valve S1. 
Angling in the other direction may work Substantially simi 
lar to the manner described above, with the left plow wing 
remaining in its forwardly angled position until the center 
plow is substantially fully angled toward the left side, 
whereby the left plow wing may be pivoted to its generally 
aligned position. For example, switch or solenoid valve S2 
may be actuated to provide pressurized hydraulic fluid to 
right wing actuator 422b and then to left angle or right side 
actuator 420b when the fluid pressure is sufficient to over 
come the pressure valve setting of sequence valve SV2. 
While left angle actuator 420b extends to pivot the center 
plow toward the left side, left plow wing actuator 422a may 
remain extended until the fluid pressure at the inlet port of 
sequence valve SV4 overcomes the threshold pressure set 
ting of sequence valve SV4, as discussed above. 
0092. Similar to hydraulic systems 200, 300, discussed 
above, hydraulic system 400 may include a lift cylinder or 
actuator 440, which may be operable to raise and lower the 
center plow relative to the vehicle via pivotal movement of 
the center plow and Support about the generally horizontal 
axis defined along the rearward end of the Support, such as 
where the support attaches to the push beam or the like of the 
vehicle. For example, actuation of a solenoid valve S3 may 
extend actuator 440 to raise the center plow, while actuation 
of a solenoid valve S5 may retract actuator 440 to lower the 
center plow, Such as in a manner known in the art. Also, the 
hydraulic system 400 may include a cross port relief valve 
RV3 to allow either of the center plow angle actuators 420a, 
420b to retract in response to excessive load occurring on 
one of the plow wings. Likewise, hydraulic system 400 may 
include a relief valve RV5 to provide pressure relief and 
allow a respective one of the plow wing actuators to retract 
in response to the respective plow wing encountering an 
object or the like which results in excessive load or pressure 
at the head end portion of the plow wing actuator. 

0093. Referring now to FIG. 23, a hydraulic schematic of 
another hydraulic actuating system 500 is shown which also 
may be operable to pivot or angle the center plow toward 
one side or the other and to pivot the trailing plow wing to 
its generally aligned position when the center plow is urged 
or pivoted at least substantially toward its fully angled 
position or to a partially angled position between the center 
position and the fully angled position. More particularly, 
when solenoid valve or switch S1 of hydraulic system 500 
is energized, pressurized fluid is applied to the rod end 
portion 523d of right wing actuator 522b to apply pressure 
to retract the actuator and thus urge or pivot the right plow 
wing to its aligned position. However, pressure in the head 
end portion 523c of right wing actuator 522b at least initially 
limits or Substantially precludes retraction of the actuator, as 
discussed below. 

0094. When the switch S1 is actuated, pressurized fluid is 
also applied to the port of the left side or right angle plow 
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actuator 520a to pivot the center plow toward the right side. 
Pressurized fluid may also be applied to the head end portion 
523c of left wing actuator 522a via a check valve CV1 
between plow actuator 520a and left wing actuator 522a, in 
order to extend and maintain extension of the leading or left 
wing actuator 522a to urge the left plow wing toward its 
forwardly angled position. 
0.095 As pressurized fluid is applied to right angle plow 
actuator 520a, the actuator extends to pivot the center plow, 
which causes a corresponding retraction of the right side or 
left angle plow actuator 520b. The retraction causes fluid to 
be forced from the left angle plow actuator 520b to a tank 
port of the hydraulic system. When the left angle plow 
actuator 520b has retracted a predetermined amount, such as 
at or Substantially near bottoming out of the actuator, a check 
valve release mechanism or device 521 may open the check 
valve CV2 between left angle plow actuator 520b and right 
wing actuator 522b. When the check valve CV2 opens, fluid 
may flow from right wing actuator 522b through the check 
valve CV2 to the tank port, thereby allowing the pressurized 
fluid at the rod end portion 523d of right wing actuator 522b 
to retract right wing actuator 522b to pivot the right plow 
wing toward its aligned position. 
0.096 Angling in the other direction may work substan 

tially similar to the manner described above, with the left 
plow wing remaining in its forwardly angled position until 
the center plow is at least substantially angled toward the left 
side, whereby the left plow wing may be pivoted to its 
generally aligned position. For example, Switch or Solenoid 
valve S2 may be actuated to provide pressurized hydraulic 
fluid to left wing actuator 522b and to left angle or right side 
actuator 520b in a similar manner as discussed above. 

0097. Optionally, and with reference to FIG. 24, the plow 
actuators 520a, 520b may include the respective check 
valves CV1, CV2 and check valve release mechanisms 521. 
In the illustrated embodiment of FIG. 24, the check valve 
CV1, CV2 is at a fluid port 525a at the head end portion of 
a cylinder 523a of the actuator 520a, 520b. Check valve 
CV1, CV2 may allow fluid to flow from the plow actuator, 
but will limit or substantially preclude fluid flow into the 
plow actuator when the check valve is closed. Check valve 
release mechanism 521 may comprise a rod or valve mem 
ber 521 a which may be movable between a closed position, 
where a valve end at least substantially closes the fluid port 
525a, and an opened position, where the valve end is 
unseated and allows fluid to flow through the fluid port 525a 
and into the plow actuator 520a, 520b. As can be seen in 
FIG. 24, the rod portion 523b of actuator 520a, 520b may 
include a contact member 521b for engaging valve member 
521a and moving valve member 521a to the opened position 
as rod portion 523b is moved substantially to its bottoming 
out position relative to cylinder 523a of actuator 520a, 520b. 
When check valve CV1, CV2 is opened, fluid may flow from 
the head end portion 522c of the respective wing actuator 
522a, 522b through check valve CV1, CV2 into plow 
actuator 520a, 520b and out through the fluid port 525b, 
which connects the actuator 520a. 520b to the pressure or 
tank ports of the actuating system via Solenoid valves or 
switches S1, S2. The length and/or location of the valve 
member and check valve may be selected, or the check valve 
or actuating system may otherwise be configured, to provide 
release of the check valve at a desired amount of retraction 
of the actuator 520a, 520b, which corresponds to a desired 
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amount or degree of angling of the center plow between the 
center position and the fully angled position. 
0098 Hydraulic actuating system 500 may also include a 
relief valve or port RV1, RV2 which functions to allow fluid 
to flow from the head end portion 522c of the respective 
wing actuator 522a, 522b when the check valve CV1, CV2 
is not opened. For example, in situations where an excessive 
load impacts the right plow wing, the pressure in the head 
end portion of the right wing actuator will increase as the 
plow wing is pushed toward its aligned position. When the 
pressure reaches a threshold level. Such as, for example, 
approximately 1500 p.s. i., the relief valve RV1, RV2 may 
open to allow the fluid to flow from the head end portion of 
the wing actuator to the tank port of the actuating system, 
thereby allowing the plow wing to be pivoted toward its 
aligned position. Likewise, hydraulic system 500 may 
include a relief valve RV3 to provide pressure relief and 
allow one of the plow actuators to retract in response to the 
plow encountering an object or the like which results in 
excessive load or force at one side of the plow. Similar to 
hydraulic systems 200, 300, 400, discussed above, hydraulic 
system 500 may also include a lift cylinder or actuator 540, 
which may be operable to raise and lower the center plow 
relative to the vehicle via pivotal movement of the center 
plow and Support about the generally horizontal axis defined 
along the rearward end of the Support, such as where the 
support attaches to the push beam or the like of the vehicle. 
Similar to hydraulic system 200, discussed above, hydraulic 
systems 300, 400, 500 may also allow the operator of the 
plow assembly to disengage the angle Switches S1, S2 to 
stop the angling of the center plow toward the respective 
side just prior to the fully angled position of the center plow 
or prior to the selected or partially angled position between 
the center position and fully angled position of the center 
plow, such that the trailing plow wing may remain in its 
forwardly extended position, whereby the plow assembly 
may provide a generally U-shaped plow even when angled 
at least partially toward one side or the other, should such a 
plow configuration be desired. 
0099. The present invention thus allows for substantial 
urging or pivoting of the main or center plow toward one 
side or the other, while the plow wings may remain in their 
forwardly angled orientations, and provides automatic piv 
oting of the trailing plow wing to its generally aligned 
position in response to the center plow being at least 
substantially or fully pivoted or angled toward that side. The 
plow wings thus may both be angled forwardly Substantially 
throughout the full or desired angling range of motion of the 
center plow, whereby the trailing plow wing may pivot to its 
aligned orientation in response to the center plow pivoting at 
least substantially to its filly angled position or to the 
partially angled position between the center position and the 
fully angled position. This allows the center plow and plow 
wings to maintain their generally U-shaped configuration 
throughout a desired angling range of motion of the center 
plow, which may be particularly suitable for plowing Snow 
or other material around a curve, because the trailing plow 
wing will remain angled forwardly to retain the material on 
the plow as the vehicle and plow assembly are driven around 
the curve. Although specific examples of hydraulic actuating 
systems are shown and described herein, it is envisioned that 
other types or configurations of actuating systems may be 
implemented to achieve the desired function, without affect 
ing the scope of the present invention. 
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0100 Referring now to FIG. 25, a hydraulic schematic of 
another hydraulic actuating system 600 is shown. Hydraulic 
actuating system 600 may be operable to automatically pivot 
the trailing plow wing toward and into its aligned orientation 
as the main or center plow is angled or pivoted toward that 
side. The actuating system may be configured Such that the 
trailing plow wing may pivot to and reach its fully aligned 
position before the center plow pivots or angles toward that 
side. For example, the left plow wing may pivot toward and 
to its aligned position, and then the center plow may angle 
all the way toward the left side in response to a switch or 
valve being actuated to pivot the center plow toward the left 
side. Optionally, the hydraulic system may be operable to 
fully pivot the leading plow wing to its fully angled position 
before pivoting the trailing plow wing to its aligned position, 
and thus before angling the center plow toward the trailing 
plow wing side, as discussed below. 
0101 More particularly, and with reference to FIG. 25, an 
operator may, for example, activate the hydraulic system to 
pivot the center plow toward the right side by actuating 
solenoid control valve S1. When solenoid valve S1 is 
activated, pressurized hydraulic fluid may be provided to an 
inner or head end portion 623c of a hydraulic cylinder 623b 
of left wing cylinder or actuator 622a and to an outlet of a 
relief valve RV1. Because of the cylinder or piston ratio of 
actuator 622a, the pressure in the rod end or outer end 
portion 623d of cylinder 623b is greater than the pressure in 
the head end portion 623c of cylinder 623b. For example, the 
pressure at the rod end portion 623d may be approximately 
1.33 times the pressure at the head end portion 623c (for a 
piston rod and piston assembly having a piston area that is 
approximately 1.33 times the area of the piston less the rod 
diameter). Therefore, the fluid pressure at the inlet of relief 
valve RV1 is a greater pressure than the pressure at the outlet 
of relief valve RV1. However, the relief valve RV1 will not 
open until the pressure applied at the inlet of relief valve 
RV1 is greater than the sum of the pressure at the outlet end 
of the relief valve plus the relief valve pressure required to 
open the relief valve when there is no pressure at the outlet 
end. For example, with a relief valve pressure or resistance 
of approximately 350 p.s. i., the pressure in the hydraulic line 
from solenoid S1 at which the relief valve RV1 will open is 
approximately 1060 p.s. i. (p+350=1.33p). Accordingly, 
when the main line pressure reaches approximately 1060 
p.s. i., the relief valve RV1 may open and the left wing 
cylinder 622a may extend to move the left wing to the fully 
angled position relative to the center plow. 
0102. After the left wing actuator or cylinder 622a is 
fully angled forwardly, the fluid pressure may increase in the 
hydraulic lines until the pressure is high enough to overcome 
the resistance or threshold pressure in a relief valve RV2 
(such as, for example, approximately 1250 p.s. i.). When the 
pressure increases a sufficient amount, relief valve RV2 may 
open and the pressurized fluid may be applied to the left side 
plow cylinder or the right angle plow cylinder or actuator 
620a. Because of the mechanical linkage between the plow 
cylinders 620a, 620b, as the left plow cylinder 620a extends 
to angle the center plow to the right side, the right plow 
cylinder (or left angle cylinder) 620b retracts, whereby fluid 
may exit the right plow cylinder 620b and may pass through 
a check valve CV2 and into a rod end or outer end portion 
623d of the cylinder portion 623b of right wing cylinder or 
actuator 622b. Because the head end portion 623c of cylin 
der 623b of right wing actuator 622b may be connected to 
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a tank port of the directional solenoid control valve S1, S2, 
piston rod 623a of right wing cylinder 622b may retract to 
pivot the right plow wing toward and into its aligned 
orientation relative to the center plow. 
0103). After the right plow wing is fully pivoted to its 
aligned orientation and/or actuator 622b bottoms out, the 
pressurized fluid exiting from the right plow cylinder 620b 
may overcome the resistance or threshold pressure of a relief 
valve RV3, which may have a resistance of approximately 
350 p.s. i., and may pass through relief valve RV3 to allow 
the center plow to continue to angle toward the right side. 
Therefore, the center plow may not angle toward one side or 
the other until after the trailing plow wing is at least 
Substantially urged or pivoted to its aligned orientation. The 
operation of hydraulic system 600 is substantially identical 
for pivoting the left plow wing to its aligned position and 
pivoting the center plow toward the left side in response to 
actuation of solenoid valve S2. 

0.104 Additionally, hydraulic system 600 may provide a 
relief operation to allow the plow wing or center plow to 
pivot in response to one of the plow wings striking an 
immovable object. More particularly, an external load at one 
of the plow wings may produce an increased pressure in the 
respective plow wing actuator and in the corresponding 
plow cylinder. For example, an external load at the end of 
the right plow wing may produce a pressure in the right side 
(or left angle) plow cylinder 620b that is approximately 2.12 
times the load force at the right plow wing, while producing 
a pressure in the right wing actuator head end or inner end 
portion of approximately 1.68 times the load force at the 
right plow wing, due to the geometry of the plow and plow 
wings. Because the right plow cylinder 620b is in fluid 
communication with the rod end portion of the right plow 
wing actuator 622b, the pressure in the right plow cylinder 
620b is additive to the right plow wing head end pressure. 
Therefore, the pressure in the right wing cylinder head end 
portion may be approximately 3.27 times the force exerted 
at the end of the right plow wing (1.68F--(2.12F/1.33)), 
based on the geometry of the plow assembly and on the 
cylinder ratio of the right plow wing actuator. 
0105 The pressure resistance at relief valve RV4 may be 
selected to avoid allowing fluid to overcome the relief valve 
RV4 during such a condition. Therefore, the pressure resis 
tance at relief valve RV4 may be selected to be approxi 
mately 1250 p.s. i., such that the pressure balance at relief 
valve RV4 occurs at a force at the plow wing of approxi 
mately 1083 pounds (2.12 F (the pressure at the discharge 
end of the relief valve)+1250=3.27 F). However, the relief 
valve RV5 may discharge to a tank and may have a pressure 
resistance of approximately 2500 p.s. i., such that the relief 
valve RV5 may open when the force at the plow wing is 
approximately 764 pounds or more (3.27 F=2500). There 
fore, the right wing actuator or cylinder may retract under a 
load of approximately 764 pounds at the end of the right 
plow wing. After the right plow wing actuator bottoms out 
in its fully retracted orientation, the left angle cylinder 620b 
may pass pressurized fluid through a relief valve RV6 to 
allow the center plow to pivot toward the right side. For 
example, relief valve RV6 may provide a pressure resistance 
or opening pressure of approximately 3500 p.s. i., Such that 
left angle cylinder 520b may retract when the force at the 
right plow wing reaches approximately 1650 pounds (2.12F 
3500). 
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0106 The hydraulic system may function in a substan 
tially identical manner if the left plow wing strikes or 
engages a Substantially immovable object. The hydraulic 
system of the present invention thus may allow each plow 
wing to pivot toward its aligned position and may further 
allow the center plow to pivot toward that side in response 
to the plow wing striking or engaging an object with a 
sufficient force. It is noted that the values set forth above are 
exemplary values only, and other ratios of forces and/or 
pressures may occur, depending on the geometry of the plow 
assembly, main or center plow, plow wings and/or cylinders 
or actuators and/or the like, without affecting the scope of 
the present invention. 
0107 As can be seen in FIG. 25, the plow assembly may 
include a lift cylinder or actuator 640, which may be 
operable to raise and lower the center plow relative to the 
vehicle via pivotal movement of the center plow and support 
about the generally horizontal axis defined along the rear 
ward end of the Support, such as where the Support attaches 
to the push beam or the like of the vehicle. For example, 
actuation of a solenoid valve S3 may extend actuator 640 to 
raise the center plow, while actuation of a solenoid valve S5 
may retract actuator 640 to lower the center plow, such as in 
a manner known in the art. 

0108. The hydraulic system of the present invention thus 
may pivot the trailing plow wing to its aligned position 
before angling the main or center plow toward that side. The 
hydraulic system may also provide pressurized hydraulic 
fluid to the other or leading plow wing while the center plow 
is pivoting toward the trailing plow wing side. This may 
provide pressurized fluid to the leading plow wing actuator, 
so that if the leading plow wing strikes an object and is 
pushed back toward its generally aligned position, the pres 
Surized fluid may extend the leading wing actuator to push 
the leading plow wing back to its forwardly angled position 
as the center plow continues to pivot toward its angled 
position on the other side. Pressurized fluid may also be 
provided to the actuators of both plow wings to bias or urge 
the plow wings toward their forwardly angled position when 
the center plow is generally at its straight or non-angled 
orientation relative to the Support, Although a specific 
example of an actuating system is shown and described 
herein, it is envisioned that other types or configurations of 
actuating systems may be implemented to achieve the 
desired function, without affecting the scope of the present 
invention. 

0109 Therefore, the present invention provides a plow 
assembly which includes a pair of plow wings which are 
biased or urged or initially angled toward a forwardly angled 
position to define a generally U-shaped plow when the main 
or center plow is positioned in its generally straight or 
non-angled position. The material engaging Surfaces of the 
plow wings and center plow may be curved, and the material 
engaging Surfaces or moldboards of the plow wings may 
partially overlap the material engaging Surface or mold 
board of the center plow to provide a generally uniform and 
continuous Surface. The plow wings may have curved inner 
edges, such that the center plow and the plow wings main 
tain a generally uniform and continuous material engaging 
surface irrespective of the position or orientation of either of 
the plow wings relative to the center plow. The plow wings 
may be pivotally mounted at the ends of the center plow via 
respective hinges that may be positioned Generally rearward 
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of the material engaging Surfaces of the plow wings and the 
center plow so as to provide a Substantially continuous plow 
Surface throughout the range of pivotal adjustment of the 
plow wing or wings relative to the main or center plow. 
0110. The plow assembly of the present invention pro 
vides for pivotal movement of a trailing plow wing as the 
center plow is angled toward that side of the vehicle. The 
plow wing may be maintained in its forwardly angled 
position at least partially or Substantially throughout the 
range of angling motion of the center plow, and then may be 
pivoted to its generally aligned position in response to the 
center plow reaching the fully or partially angled position or 
a trigger position or angle that is toward that side. The plow 
wings may be biased toward their forwardly angled posi 
tions to Substantially preclude angling of the plow wings 
toward their aligned positions until the center plow is fully 
angled toward one side or the other of the vehicle or until the 
center plow is partially angled a desired amount toward one 
side or the other. Optionally, the plow assembly of the 
present invention may be operable to pivot the plow wings 
to their generally aligned position prior to angling the center 
plow toward either side. The plow wings may be pivoted or 
moved between their forwardly angled position and gener 
ally aligned position via a hydraulic actuating system or via 
a mechanical actuating system, Such as via cables and lever 
arms and the like, or via any other actuating means or 
systems or biasing devices or elements or the like. The 
trailing plow wing may be pivoted toward its aligned 
position in response to the center plow being pivoted to and 
beyond a particular position or angle or trigger position/ 
angle or the plow wing may pivot toward its aligned position 
in response to a trigger pressure in the fluid lines that 
overcomes a pressure valve setting. 
0.111 Changes and modifications in the specifically 
described embodiments may be carried out without depart 
ing from the principles of the present invention, which is 
intended to be limited only by the scope of the appended 
claims, as interpreted according to the principles of patent 
law. 
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28. A plow assembly for a vehicle, said plow assembly 

comprising: 

a center plow having first and second ends, said center 
plow being mountable to the vehicle and being pivot 
able relative to the vehicle between a first position, 
where said center plow is pivoted toward said first end, 
and a center position, where said center plow is posi 
tioned generally normal to the direction of travel of the 
vehicle: 

a first plow wing pivotally mounted at said first end of 
said center plow, said first plow wing being pivotable 
between an angled position, where said first plow wing 
is angled forwardly with respect to said center plow, 
and an aligned position, where said first plow wing is 
generally aligned with said center plow; and 

an actuating system operable to urge said first plow wing 
toward said angled position until said center plow is 
urged at least Substantially toward one of said first 
position and a position between said first and center 
positions, said actuating system urging said first plow 
wing toward said aligned position in response to said 
center plow being urged at least Substantially toward 
said one of said first position and a position between 
said first and center positions. 

29. The plow assembly of claim 28, wherein said actuat 
ing system is operable to urge said first plow wing toward 
said aligned position in response to said center plow being 
urged at least Substantially toward said first position. 

30. The plow assembly of claim 29, wherein said actuat 
ing system is operable to urge said first plow wing toward 
said angled position in response to said center plow being at 
least partially urged toward a second position, where said 
center plow is pivoted toward said second end. 

31. The plow assembly of claim 29, wherein said first 
plow wing is biased toward said angled position Such that 
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said first plow wing is generally in said angled position when 
said center plow is positioned generally at said center 
position or generally between said first and center positions. 

32. The plow assembly of claim 28, wherein said actuat 
ing system includes a first wing actuator operable to urge 
said first plow wing toward said aligned position. 

33. The plow assembly of claim 32, wherein said actuat 
ing system includes at least one plow actuator operable to 
pivot said center plow between said first and center posi 
tions. 

34. The plow assembly of claim 33, wherein said actua 
tors are responsive to pressurized fluid. 

35. (canceled) 
36. (canceled) 
37. (canceled) 
38. (canceled) 
39. (canceled) 
40. (canceled) 
41. (canceled) 
42. (canceled) 
43. (canceled) 
44. (canceled) 
45. (canceled) 
46. (canceled) 
47. (canceled) 
48. (canceled) 
49. (canceled) 
50. (canceled) 
51. (canceled) 
52. (canceled) 
53. (canceled) 
54. (canceled) 
55. (canceled) 
56. (canceled) 
57. (canceled) 
58. (canceled) 


