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HYDRAULIC AND ELECTRICAL CONTROL 
SYSTEMS FOR USE WITH VEHICLE 

ACCESSORY UNITS 

FIELD OF THE INVENTION 

The invention relates to hydraulic and electrical control 
systems for use With vehicle accessory units, and more 
particularly, to hydraulic and electrical control systems for 
vehicle mounted snoWploWs such as V-ploWs. 

BACKGROUND OF THE INVENTION 

Hydraulic systems for controlling, for example, the opera 
tive positions of vehicle mounted snoWploW blades are 
knoWn in the art. The hydraulic systems are generally 
integrated With electrical systems so as to control the move 
ment of the blade from some sort of control. The controls 
tend to be dif?cult for a user to operate as Well as have very 
feW programmed features to simplify operation for the user. 
Further, operation of the controls often results in abrupt 
movements of the blade that reduce the life of the hydraulic 
system. 

SUMMARY OF THE INVENTION 

The invention provides an improved hydraulic system and 
an improved electrical control system that are both espe 
cially suited for use With a vehicle accessory unit. The 
electrical system employs a programmed microcontroller 
Which simpli?es the operation of the accessory unit. The 
microcontroller is housed in an ergonomic handheld control 
from Which the movement of the accessory unit can be 
controlled. 

The microcontroller is programmed to include function 
time outs to reduce unnecessary electrical power 
consumption, to include a poWer doWn after a set period of 
time, to include a loWer ?oat delay that enables the user to 
loWer a blade incrementally for up to a set period of time, 
and a soft stop feature Wherein the solenoid valves of the 
hydraulic system are controlled to reduce the abrupt stops of 
the hydraulic actuators. The microcontroller is further pro 
grammed to control movement of each Wing of a V-ploW 
blade. The hydraulic and electrical control systems are 
controlled by the microcontroller in three modes of opera 
tions to simplify operator control. The ?rst mode of opera 
tion alloWs the V-ploW to be operated as if it Were a typical 
straight blade ploW, the second mode of operation alloWs the 
V-ploW blade to move into scoop and vee orientations, and 
the third mode of operation alloWs each Wing of the V-ploW 
blade to be operated independently such that each Wing is 
eXtendable and retractable. 

It is an object of the present invention to provide an 
improved hydraulic system. 

It is another object of the present invention to provide an 
improved electrical system for the control of a hydraulic 
circuit. 

It is another object of the present invention to provide an 
improved electrical system having a programmed microcon 
troller for the control of a hydraulic system. 

It is another object of the present invention to provide 
improved hydraulic and electrical control systems for use 
With a vehicle accessory unit. 

It is another object of the present invention to provide 
improved hydraulic and electrical control systems for use 
With a V-ploW type accessory unit. 

It is another object of the present invention to provide a 
vehicle accessory unit that improves operator control of the 
unit. 
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2 
It is another object of the present invention to provide a 

vehicle accessory unit that is controllable faster and easier to 
use. 

It is another object of the present invention to provide an 
electrical control system that prevents inadvertent operation 
in the event of a system failure. 

It is another object of the present invention to provide an 
electrical control system that reduces unnecessary electrical 
system poWer consumption by timing out system functions. 

It is another object of the present invention to provide an 
electrical control system that poWers doWn after a set period 
of time. 

It is another object of the present invention to provide a 
V-ploW With a hydraulic and electrical control system that 
alloWs the V-ploW to be used as a typical straight blade. 

It is another object of the present invention to provide a 
V-ploW With a hydraulic and electrical control system that 
alloWs the V-ploW to be oriented in scoop or vee positions. 

It is another object of the present invention to provide a 
V-ploW With a hydraulic and electrical control system that 
alloWs each Wing of the V-ploW to be independently 
eXtended and retracted. 

It is another object of the present invention to provide a 
vehicle accessory unit having a controller that utiliZes the 
same function keys for three modes of operation. 

It is another object of the present invention to provide a 
hand held control for a vehicle accessory unit that is easy to 
use. 

It is another object of the present invention to provide a 
hydraulic system including an actuator that is operated With 
a regenerative ?uid loop to increase the speed of the hydrau 
lic system as Well as reduce system poWer consumption. 

It is another object of the present invention to provide a 
hydraulic system including tWo actuators that are operated 
With regenerative ?uid loops to enable simultaneous but 
opposite actuator movement. 

Other features and advantages of the invention Will 
become apparent to those of ordinary skill in the art upon 
revieW of the folloWing detailed description, claims, and 
draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front vieW of a vehicle accessory unit embody 
ing the invention; 

FIG. 2 is a side vieW of the vehicle accessory unit; 
FIG. 3 is a plan vieW of the vehicle accessory unit; 
FIG. 4 is a schematic of a hydraulic system; 

FIG. 5 is a schematic of an electrical system; and 

FIG. 6 is a plan vieW of a keypad of the electrical system. 
Before one embodiment of the invention is explained in 

detail, it is to be understood that the invention is not limited 
in its application to the details of construction and the 
arrangement of components set forth in the folloWing 
description or illustrated in the draWings. The invention is 
capable of other embodiments and of being practiced or 
being carried out in various Ways. Also, it is to be understood 
that the phraseology and terminology used herein is for the 
purpose of description and should not be regarded as lim 
iting. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

The hydraulic and electrical control systems of the present 
invention Will ?nd particular application in a V-ploW acces 
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sory unit to control raising, lowering, and angling of the 
snowplow blade and to control moving of the individual 
wings of the blade. For that reason, the invention will be 
described in such an arrangement. However, it should be 
appreciated that the invention has more general utility and is 
not speci?cally limited to any particular vehicle accessory 
unit. 

Referring now to the drawings, there is shown in FIGS. 1 
through 3 a vehicle accessory unit, such as snowplow 
assembly 10, adapted to be removably secured to a vehicle 
through the use of a mounting frame which is preferably 
permanently ?xed to the vehicle. The snowplow assembly 
10 includes an A-frame 18, a lift frame 20 and a snowplow 
blade 22. The A-frame 18 is adapted to be removably 
attached to a mounting frame. The lift frame 20 is pivotally 
connected to the A-frame 18 and is adapted to be releasably 
connectable to a mounting frame. The lift frame 20 includes 
a lift arm 24. A chain connector (not shown) eXtends 
between the lift arm 24 and the A-frame 18. The blade 22 is 
secured to the A-frame 18. The snowplow assembly 10 is 
connectable to and releasable from the vehicle as described 
in Us. patent application Ser. No. 08/566,277 ?led on Dec. 
1, 1995 which is incorporated herein by reference. 
The blade 22 is preferably of the V-blade type. The blade 

includes a ?rst right wing 28, a second left wing 30 and a 
pivot mechanism 32 such as a hinge therebetween. As will 
be described in more detail below, the blade 22 is operable 
similar to the operation of a straight blade, is operable in vee 
and scoop orientations, and is operable such that each wing 
28 and 30 is individually movable in a ?rst direction such as 
forwardly or away from the vehicle and a second direction 
such as rearwardly or toward the vehicle. 

The hydraulic system 38 of the present invention includes 
a power unit 40 that is supported by the lift frame 20. The 
power unit 40 includes a motor 42 which is preferably a 
conventional electric motor operated from the vehicle bat 
tery such as model #66369 from Wapsa Auto, a division of 
Robert Bosch, of Sao Paulo, BraZil. A pump 44 is opera 
tively connected to the motor 42 or other supply source and 
in ?uid communication with a reservoir 46. The pump 44 
pumps hydraulic ?uid from the reservoir 46 through various 
conduits and solenoid valves to hydraulic actuators which 
will be detailed hereinafter. Preferably, the pump 44 is of the 
?Xed displacement spur gear pump type such as model 
S202L-4433 from MTE Hydraulics Inc. of Rockford, Ill. 
The power unit 40 is electrically powered by connection of 
the power unit 40 to the vehicle’s electrical system as will 
be described in conjunction with the electrical control sys 
tem. 

A ?rst or lift hydraulic actuator 50 is in communication 
with the power unit 40. Preferably, the actuator 50 is a 
conventional single acting hydraulic cylinder such as model 
#66650 available from Western Products of Milwaukee, 
Wis. and Fisher Engineering of Rockland, Me. The actuator 
50 includes a housing 52 having a base end 54 that is 
pivotally supported by the lift frame 20. As best shown in 
FIG. 4, a piston 55 and a piston rod 56 secured to the piston 
55 reciprocally move within the housing 52. Abase side 58 
of the actuator 50 is de?ned as the area in the housing 52 
between the base end 54 and the piston 55. The rod 56 is 
pivotally connected to the lift arm 24 so that movement of 
the rod 56 away from the base end 54 rotates and raises the 
lift arm 24 and in turn causes rotation or lifting of the 
A-frame 18 and blade 22 via the chain connection. To lower 
the blade 22, the rod 56 is retracted toward the base end 54 
of the housing 52. 

The hydraulic system further includes a ?rst angle 
hydraulic actuator 60 positioned between the A-frame 18 
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4 
and the right a ?rst wing 28 of the blade 22. Preferably, the 
actuator 60 is a conventional double acting hydraulic cyl 
inder such as model #66534 available from Western Prod 
ucts of Milwaukee, Wis. and Fisher Engineering of 
Rockland, Me. As best shown in FIG. 4, the actuator 60 
includes a housing 62 having a rod end 63 and a base end 64 
that is connected to the A-frame 18. Apiston 65 and a piston 
rod 66 secured to the piston 65 reciprocally move within the 
housing 62. A base side 68 of the actuator 60 is de?ned as 
the area in the housing 62 between the base end 64 and the 
piston 65. A rod side 69 of the actuator 60 is de?ned as the 
area in the housing 62 between the rod end 63 and the piston 
65. Movement of the piston 65 away from the base end 64 
causes the right wing 28 of the blade 22 to move in a forward 
direction or in other words eXtends the wing 28. Movement 
of the piston 65 toward the base end 64 causes the right wing 
28 to move in a rearward direction or in other words retracts 
the wing 28. 
A second angle hydraulic actuator 70 is positioned 

between the A-frame 18 and the second or left wing 30 of the 
blade 22. Preferably, the actuator 70 is a conventional double 
acting hydraulic cylinder such as model #66534 available 
from Western Products of Milwaukee, Wis. and Fisher 
Engineering of Rockland, Me. As best shown in FIG. 4, the 
actuator 70 includes a housing 72 having a rod end 73 and 
a base end 74 that is connected to the A-frame 18. A piston 
75 and a piston rod 76 secured to the piston 75 reciprocally 
move within the housing 72. Abase side 78 of the actuator 
70 is de?ned as the area in the housing 72 between the base 
end 74 and the piston 75. A rod side 79 of the actuator 70 is 
de?ned as the area in the housing 72 between the rod end 73 
and the piston 75. Movement of the piston 75 away from the 
base end 78 causes the left wing 30 of the blade 22 to move 
in a forward direction or in other words extends the wing 30. 
Movement of the piston 75 toward the base end 74 causes 
the left wing 30 to move in a rearward direction or in other 
words retracts the wing 30. 
As illustrated in FIG. 4, the hydraulic system 38 includes 

a circuit 80 between the reservoir 46 and pump 44 and the 
three hydraulic actuators 50, 60 and 70. The circuit 80 
includes various valves and conduits as are detailed below. 
The hydraulic circuit is an eXample of the means for 
supplying hydraulic ?uid to the ?rst actuator and the second 
actuator in various modes of operation. 
The hydraulic circuit 80 includes four way hydraulic 

solenoid cartridge valves 82 and 86 such as model #SV08 
40-0-N-00 and four way hydraulic solenoid cartridge valve 
84 such as model #SV-08-43-0-N-00, all from Hydra-Force, 
Inc. of Lincolnshire, 111.; three way hydraulic solenoid 
cartridge valves 88 and 90 such as model #SV-00-30-0-N-00 
from Hydra-Force, Inc. of Lincolnshire, 111.; two way 
hydraulic solenoid cartridge valve 92 such as model #SV 
08-2004-0-N-00 from Hydra-Force, Inc. of Lincolnshire, 
Ill.; pressure relief valves 94, 96, 98, 100 and 102 such as 
model #49138 from Western Products of Milwaukee, Wis.; 
pilot-operated check valves 104, 106, 108 and 110 such as 
model #21392 from Western Products of Milwaukee, Wis. 
and Fisher Engineering of Rockland, Me.; and restrictor 
valve 114 such as model #66509 from Western Products of 
Milwaukee, Wis. and Fisher Engineering of Rockland, Me.; 
as well as the various numbered conduits 116—182. It should 
be noted that the various solenoid valves are shown in their 
non-energiZed positions in FIG. 4. Where noted, various 
valves are energiZed move to their second or energiZed 
positions which is not shown in FIG. 4. 

Preferably, the various valves of the hydraulic circuit are 
housed in a manifold block with the manifold block being 
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mounted to a lift cylinder or directly to the detachable frame. 
Further, the conduits are preferably hydraulic ?uid hoses or 
machined parts fabricated of rubber With Ware braiding or 
aluminum, respectively. 

In a ?rst or straight blade mode of operation, the hydraulic 
system 38 operates the right Wing 28 and the left Wing 30 of 
the blade 22 in a straight blade orientation similar to 
conventional straight blade snoWploW accessory units. In 
this ?rst mode, the blade 22 as a unit can either be angled to 
the right, angled to the left, raised or loWered. Preferably in 
the ?rst mode, the blade 22 is angled to the right or to the 
left or raised or loWered in its current orientation. For 
eXample, if the Wings 28 and 30 are in a planar or near planar 
position, the blade 22 as a unit Will angle right or left or be 
raised or loWered in the ?rst mode. If it is desired to angle 
the blade 22 to the right or left in a straight orientation, that 
is having the right Wing 28 and the left Wing 30 being 
approximately in-line or planar, the operator must actuate 
the individual Wings 28 and 30 in the second and/or third 
mode of operation (as Will be described beloW) to align the 
Wings 28 and 30 to a straight orientation. Optionally, a 
sensor could be employed to notify the operator When the 
Wings 28 and 30 are in a straight or planar orientation. 

In the ?rst mode of operation to raise the blade 22, a raise 
or ?rst circuit is established Wherein a ?uid path to the base 
side 58 of lift hydraulic actuator 50 is established by 
energiZing the motor 42, the pump 44 and ?rst and second 
selector valves 82 and 84 and not energiZing the third 
selector valve 86, ?rst Wing valve 88, and second Wing valve 
90, and lift valve 92. PressuriZed hydraulic ?uid ?oWs along 
conduit 116, through energiZed valve 82, along conduit 130, 
through energiZed valve 84, along conduit 128, through 
valves 92 and 114 and along conduit 134 to the base side 58 
of actuator 50. Movement of the actuator 50 to an eXtended 
position raises the blade 22 as previously described. 

To loWer the entire blade 22, a loWer or second circuit is 
established Wherein hydraulic ?uid from the base end 58 of 
actuator 50 is returned to the reservoir 46 by energiZing 
second selector valve 84 and lift valve 92 and not energiZing 
valves 82, 86, 88 and 90. Fluid returns to the reservoir 46 by 
traveling from the base end 58 of actuator 50 along conduit 
134, through valve 114 and energiZed valve 92, along 
conduit 128, through energiZed valve 84, along conduit 130, 
through valve 82 and along conduit 132 to the reservoir 46. 

To angle the blade 22 as a unit to the right in this ?rst 
mode of operation, an angle right or third circuit is estab 
lished Wherein a hydraulic ?uid path to the rod side 69 of 
actuator 60 is established by energiZing the motor 42, the 
pump 44 and the third selector valve 86 and not energiZing 
valves 82, 84, 88, 90 and 92. Pressurized ?uid ?oWs along 
conduit 116, through valve 82, along conduit 124, through 
pilot operated (hereafter p.o.) check valve 104, along con 
duit 126 to the rod side 69 of actuator 60 Which moves the 
piston 65 toWard the base side 68 of actuator 60. Fluid in the 
base side 68 ?oWs along conduits 142 and 144, through 
valve 90, along conduit 148, through energiZed valve 86, 
along conduit 164, through valve 88, and along conduits 168 
and 172 to the base side 78 of actuator 70 causing the piston 
75 to move toWard the rod end 73 of actuator 70. Fluid from 
the rod side 79 of actuator 70 is forced to travel a return path 
to the reservoir 46 along conduits 174 and 176, through 
unseated check valve 106 (unseated by pressure in pilot 
conduit 180), along conduit 178, through valve 84, along 
conduit 130, through valve 82 then along conduit 132 to the 
reservoir 46. 
Movement of the rod 66 of actuator 60 to a retracted 

position and movement of the rod 76 of the actuator 70 to an 
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6 
eXtended position causes the blade 22 to move as a Whole to 
an angled right position. This straight blade type movement 
is accomplished by applying hydraulic ?uid to the rod side 
69 of actuator 60 thus displacing ?uid from the base side 68 
of actuator 60 to the base side 78 of actuator 70. This ?uid 
path enables simultaneous but opposite movement of each 
Wing 28 and 30 so that a V-ploW blade can be operated as if 
it Were a single straight blade. 
To angle the blade to the left in the ?rst mode, an angle 

left or fourth circuit is established Wherein a hydraulic ?uid 
path to the rod side 79 of actuator 70 is established by 
energiZing the motor 42, the pump 44 and the ?rst selector 
valve 82 and third selector valve 86 and not energiZing 
second selector valves 84, Wing valves 88 and 90 and lift 
valve 92. Pressurized ?uid ?oWs along conduit 116, through 
energiZed valve 82, along conduit 130, through valve 84 and 
conduit 178, through p.o. check valve 106, along conduits 
176 and 174 to the rod side 79 of actuator 70 Which moves 
the piston 75 toWard the base end 74 of actuator 70. Fluid in 
the base side 78 of actuator 70 ?oWs along conduits 172 and 
168, through valve 88, along conduit 164, through energiZed 
valve 86, along conduit 148, through valve 90, and along 
conduits 144 and 142 to the base side 68 of actuator 60 
causing the piston 65 to move toWard the rod end 63 of 
actuator 60. Fluid from the rod side 69 of actuator 60 travels 
a return path to the reservoir 46 along conduit 126, through 
unseated p.o. check valve 104 (unseated by ?uid pressure in 
pilot conduit 180), along conduits 122 and 124, through 
energiZed valve 82, along conduit 132 to the reservoir 46. 
Movement of the rod 76 of actuator 70 to a contracted 

position and movement of the rod 66 of the actuator 60 to an 
eXtended position causes the blade 22 to move as a Whole to 
an angled left position. This straight blade type movement is 
accomplished by applying hydraulic ?uid to the rod side 79 
of actuator 70 thus displacing ?uid from the base side 78 of 
actuator 70 to the base side 68 of actuator 60. This ?uid path 
enables simultaneous but opposite movement of each Wing 
28 and 30 so that the V-ploW blade can be operated as if it 
Were a single straight blade. 

In a second on scoop/vee mode of operation, the hydraulic 
system 38 operates to move both the right Wing 28 and the 
left Wing 30 into either a scoop position With both Wings 28 
and 30 extended forWardly or a vee position With both Wings 
28 and 30 retracted. The second mode also enables both the 
raising and loWering of the entire blade 22 in its then current 
orientation. The raising and loWering of the blade 22 in this 
second mode folloWs the same circuits as previously 
described above in the ?rst mode and therefore Will not be 
repeated beloW. 

To actuate the scoop position of the blade 22, a ?fth circuit 
is established Wherein a scoop or hydraulic ?uid path to the 
base side 68 and 78 of both actuators 60 and 70 respectively 
is established by energiZing the motor 42, the pump 44 and 
the second selector valve 84 and Wing valves, 88 and 90 and 
not energiZing ?rst and third selector valves 82 and 86 and 
lift valve 92. PressuriZed ?uid ?oWs along conduit 116, 
through valve 82, along conduit 124, through p.o. check 
valve 104, along conduits 126 and 138, through energiZed 
valve 90, then along conduits 142 and 144 to the base side 
68 of actuator 60. PressuriZed ?uid also ?oWs from valve 82, 
along conduit 122, through energiZed valve 84, through 
conduit 178 and po. check valve 106, along conduits 176, 
174 and 166, through energiZed valve 88, along conduit 168, 
then along conduit 172 to the base side 78 of actuator 70. 
Movement of the actuators 60 and 70 to an eXtended position 
moves the blade 22 into a scoop orientation. 

Regenerative loops are also utiliZed With the ?fth circuit. 
With respect to the right Wing 28, pressuriZed ?uid on the rod 
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side 69 of actuator 60 travels in a regenerative loop along 
conduits 126 and 138 and through energized valve 90 and 
conduits 144 and 142 to the base side 68 of actuator 60. 
Fluid is forced to travel in the regenerative path because 
?uid entering the base side 68 of the actuator 60 Will begin 
to move the piston 65 toWard the rod end 63 due to the 
greater piston surface area on the base side 68. 

With respect to left Wing 30, pressuriZed ?uid on the rod 
side 79 of actuator 70 travels in a regenerative loop along 
conduits 174 and 166 and through energiZed valve 88 to the 
base side 78 of actuator 70. Fluid is forced to travel in the 
regenerative path because ?uid entering the base side 78 of 
the actuator 70 Will begin to move the piston 75 to the rod 
end 73 due to the greater surface area of the piston 75 on the 
base side 78. 

Through use of the regenerative loops in the ?fth circuit, 
?uid is displaced from the rod side 69 and 79 of actuators 60 
and 70 respectively to the base side 68 and 78 of actuator 60 
and 70 respectively so that the pump 44 only needs to 
provide ?uid for the displaced rod volumes. The regenera 
tive loop therefore provides increased speed and reduced 
power consumption in the hydraulic system 38. 

To actuate the vee position of the blade 22, a vee or siXth 
circuit is established Wherein a hydraulic ?uid path to the rod 
side 69 and 79 of actuators 60 and 70 is established by 
energiZing the motor 42, the pump 44 and the second 
selector valve 84 and not energiZing third selector valve 86, 
?rst and second Wing valves 88 and 90, and lift valve 92. 
PressuriZed ?uid ?oWs along conduit 116, through valve 82, 
along conduit 124, through p.o. check valve 104, along 
conduit 126 to the rod side 69 of actuator 60. 
Sirnultaneously, ?uid ?oWing through valve 82 travels along 
conduit 122, through energiZed valve 84 and conduit 178, 
through p.o. check valve 106, along conduit 176 then along 
conduit 174 to the rod side 79 of actuator 70. Movement of 
the actuators 60 and 70 to their contracted positions rnoves 
both the right Wing 28 and the left Wing 30 to their retracted 
positions to form the vee orientation of the blade 22. 

Return paths for the hydraulic ?uid from each actuator 60 
and 70 are provided. Fluid ?oWs from the base side 68 of 
actuator 60 along conduits 142 and 144, through valve 90, 
along conduit 148, through valve 86, along conduit 150, 
through unseated p.o. check valve 110 (unseated by pres 
suriZed ?uid in pilot conduit 160), along conduits 156, 158, 
146 and 136 then along conduit 132 to the reservoir 46. Fluid 
also ?oWs from the base side 78 of actuator 70, along 
conduits 172 and 168, through valve 88, along conduit 164, 
through valve 86, along conduit 152, through unseated p.o. 
check valve 108 (unseated by pressuriZed ?uid in pilot 
conduit 162), along conduits 154, 158, 146, 136, and 132 
then to the reservoir 46 With the ?uid returning from the base 
side 68 of actuator 60. 

In a third or Wing mode of operation of the hydraulic 
system 38, the right Wing 28 and the left Wing 30 of the blade 
22 are individually eXtendable and retractable and the entire 
blade 22 in its then current orientation can be raised and 
loWered. The raising and loWering of the blade 22 in the 
third rnode folloWs the same circuits as previously described 
above in the ?rst mode and therefore Will not be repeated 
beloW. 

To eXtend the right Wing 28, a right Wing eXtend or 
seventh circuit is established Wherein a hydraulic ?uid path 
to the base side 68 of actuator 60 is established by energiZing 
the motor 42, the pump 44 and the ?rst Wing valve 90 and 
not energiZing valves ?rst and second selector valves 82 and 
84, third selector valve 86, second Wing valve 88 and lift 
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8 
valve 92. PressuriZed ?uid ?oWs along conduit 116, through 
valve 82, along conduit 124, through p.o. check valve 104, 
along conduit 126, along conduit 138, through energiZed 
valve 90, along conduits 142 and 144 to the base side 68 of 
actuator 60. Fluid on the rod side 69 of actuator 60 is forced 
to travel in a regenerative loop along conduit 126, along 
conduit 138 and through energiZed valve 90 to the base side 
68 of actuator 60. This regenerative loop displaces ?uid 
from the rod side 69 of the actuator 60 to the base side 68 
of the actuator 60 so that the pump 44 only needs to provide 
?uid for the displaced rod volume. The regenerative loop 
therefore provides increased speed and reduced poWer con 
surnption in the hydraulic system 38. 
Movement of the actuator 60 to an eXtended position 

eXtends the right Wing 28 of the blade 22. It should be noted 
that With only the valve 90 energiZed, no pressuriZed 
hydraulic ?uid ?oWs to the actuator 70. 

To retract the right Wing 28, a right Wing retract or an 
eighth circuit is established Wherein a hydraulic ?uid path to 
the rod side 69 of actuator 60 is established by energiZing the 
motor 42 and the pump 44 and not energiZing valves ?rst 
and second selector valves 82 and 84, third selector valve 86, 
Wing valves 88 and 90, and lift valve 90. It should be noted 
that no valves are energiZed. Pressurized ?uid ?oWs along 
conduit 116, through valve 82, along conduit 124, through 
p.o. check valve 104, along conduit 126 to the rod side 69 
of the actuator 60. Fluid from the base side 68 returns to the 
reservoir 46 by travelling along conduits 142 and 144, 
through valve 90, along conduit 148, through valve 86, 
along conduit 150, through unseated p.o. check valve 110 
(unseated by ?uid pressure in pilot conduit 160), along 
conduits 156, 158, 146 and 136 then along conduit 132 to the 
reservoir 46. 
Movement of the actuator 60 to a contracted position 

retracts the right Wing 28 of the blade 22. It should be noted 
that With no valves energiZed, no pressuriZed hydraulic ?uid 
?oWs to actuator 70. 

Also in the third mode of operation, to eXtend the left 
Wing 30, a left Wing eXtend or ninth circuit is established 
Wherein a hydraulic ?uid path to the base side 78 of actuator 
70 is established by energiZing the motor 42, the pump 44 
and the valves 82 and 88 and not energiZing valves 84, 86, 
90 and 92. PressuriZed ?uid ?oWs along conduit 116, 
through energiZed valve 82, along conduit 122, through 
valve 84, along conduit 178, through p.o. check valve 106, 
along conduits 176, 174 and 166, through energiZed valve 
88, along conduits 168 and 172 to the base side 78 of 
actuator 70. Fluid on the rod side 79 is forced to travel in a 
regenerative loop along conduits 174 and 166 and through 
energiZed valve 88 and conduits 168 and 172 to the base side 
78 of actuator 70. This regenerative loop displaces ?uid 
from the rod side 79 to the base side 78 of the actuator 70 
so that the pump 44 only needs to provide ?uid for the 
displaced rod volume. The regenerative loop therefore pro 
vides increased speed and reduced power consumption. 
Movement of the actuator 70 to an eXtended position 

eXtends the left Wing 30 of the blade 22. It should be noted 
that With only the valves 82 and 88 energiZed, no pressuriZed 
hydraulic ?uid ?oWs to actuator 60. 

To retract the left Wing 30, a left Wing retract or tenth 
circuit is established Wherein a hydraulic ?uid path to the rod 
side 79 of actuator 70 is established by energiZing the motor 
42, the pump 44 and the valve 82 and not energiZing valves 
second selector valve 84, third selector valve 86, ?rst and 
second Wing valves 88 and 90 and lift valve 92. PressuriZed 
?uid ?oWs along conduit 116, through energiZed valve 82, 
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along conduit 130, through valve 84, along conduit 178, 
through p.o. check valve 106, along conduits 176 and 174 to 
the rod side 79 of the actuator 70. A return path to the 
reservoir 46 is established by ?uid ?oW from the base side 
78 of actuator 70 along conduits 172 and 168, through valve 
88, along conduit 164, through valve 86, along conduit 152, 
through unseated p.o. check valve 108 (unseated by pres 
suriZed ?uid in pilot conduit 162), along conduits 154, 158, 
146 and 136, then along conduit 132 to the reservoir 46. 
Movement of the actuator 70 to a contracted position 

retracts the left Wing 30 of the blade 22. It should be noted 
that With only the valve 82 energiZed, no pressuriZed 
hydraulic ?uid ?oWs to actuator 60. 

For safety purposes, the hydraulic circuit 80 contains the 
pressure relief valves 94, 96, 98, 100 and 102. Valve 94 is 
in communication With conduit 116 via conduit 118. In its 
normal position, valve 94 does not alloW communication 
betWeen conduit 118 and conduit 120. If the hydraulic ?uid 
pressure in conduit 116 eXceeds the pressure rating of valve 
94, such as 1750 psi, the ?uid pressure actuates the valve 94 
against its spring force to enable communication betWeen 
conduit 118 and conduit 120 to thus relieve the ?uid pressure 
in conduit 116. Fluid in conduit 120 returns to the reservoir 
46. 

Valves 96 and 98 are communication With conduit 142. In 
their normal positions, valves 96 and 98 do not alloW 
communication betWeen conduits 146 and 126, respectively. 
If the hydraulic ?uid pressure in conduit 144 eXceeds the 
pressure rating of valve 98, such as 2500 psi, the ?uid 
pressure actuates the valve 98 against its spring force to 
enable communication betWeen conduit 142 and conduit 126 
thus relieving pressure in conduit 142. Also, a portion of the 
volume of the base end 68 of actuator 60 equal to the ?uid 
volume of rod end 69 of actuator 60 Will be displaced. As 
?uid pressure increases in conduit 142, such as 3000 psi, the 
?uid pressure actuates valve 96 against its spring force to 
enable communication betWeen conduit 142 and 146, thus 
relieving the ?uid pressure in conduit 142 and the remainder 
of the ?uid volume in base end 68 of actuator 60 through 
conduits 146, 136 and 132 to the reservoir 146. 

Valves 102 and 100 are in communication With conduit 
172. In their normal positions, valves 102 and 100 do not 
alloW communication betWeen conduits 146 and 174, 
respectively. If the hydraulic ?uid pressure in conduit 172 
eXceeds the pressure rating of valve 100, such as 2500 psi, 
the ?uid pressure actuates the valve 100 against its spring 
force to enable communication betWeen conduit 172 and 
conduit 174 thus relieving pressure in conduit 172. Also, a 
portion of the volume of the base end 78 of actuator 70 equal 
to the ?uid volume of rod end 79 of actuator 70 Will be 
displaced. As ?uid pressure increases in conduit 172, such as 
3000 psi, the ?uid pressure actuates valve 102 against its 
spring force to enable communication betWeen conduits 172 
and 146, thus relieving conduit 172 and pressure in conduit 
172 and the remainder of the ?uid volume in base end 78 of 
actuator 70 through conduits 146, 136 and 132 to the 
reservoir 46. 

The restrictor valve 114 meters or limits ?oW betWeen 
conduits 128 and 134 therefore controlling lift or loWer 
speed. 
When the blade 22 has been positioned as desired, the 

hydraulic circuit 80 assumes a hold position Wherein 
hydraulic ?uid in the actuators 60 and 70 cannot be dis 
placed from its current containment thereby holding the 
actuators in their respective positions and therefore holding 
the blade 22 in its current position unless the pressure in 
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10 
conduits 142 and 172 exceed the pressure setting of valves 
98 and 96 or valves 102 and 100, respectively as described 
above. 

In the hold position of the hydraulic circuit 80, the 
solenoid valves 82, 84, 86, 88 and 90 are in their non 
energiZed positions. Fluid from the base side 68 of actuator 
60 cannot travel back to the reservoir 46 because the path 
along conduits 142 and 144, through valve 90, along conduit 
148, through valve 86 and along conduit 150 is blocked by 
seated p.o. check valve 110. Similarly, hydraulic ?uid from 
the base side 78 of actuator 70 cannot travel back to the 
reservoir 46 because the path along conduits 172 and 168, 
through valve 88, along conduit 164, through valve 86 and 
along conduit 152 is blocked by seated p.o. check valve 108. 

Likewise, hydraulic ?uid from the rod side 69 of actuator 
60 cannot travel back to the reservoir 46 because the path 
along conduit 126 is blocked by seated p.o. check valve 104. 
Fluid from the rod side 79 of actuator 70 also cannot travel 
back to the reservoir 46 because the path along conduits 174 
and 176 is blocked by seated p.o. check valve 106. 

In conjunction With the hydraulic system 38, an electrical 
system 200 is used as an interface betWeen the operator and 
the hydraulic system 38 to enable operation of the blade 22 
as desired. The hydraulic system 38 and the electrical system 
200 are a controller of the movement of the blade 22. The 
electrical system 200 is a means to operate the hydraulic 
circuit in various modes. The electrical system 200 includes 
a keypad assembly 202 as Well as an electrical harness 204 
that is in communication With the vehicle’s electrical system 
and in communication With the hydraulic system 38. 

Speci?cally, With reference to FIG. 5, the electrical sys 
tem 200 is illustrated. It should be noted that the accessory 
unit light system can also be incorporated into the electrical 
system as shoWn in FIG. 5. HoWever, for simplicity, FIG. 5 
does not include the light circuits. An electrical coupling 206 
such as a tWelve pin male connector is in communication 
With the solenoid valves 82, 84, 86, 88, 90 and 92. Pin 1 of 
coupling 206 is in electrical communication With solenoid 
valve 92, pin 3 is in electrical communication With solenoid 
valve 84, pin 4 is in electrical communication With solenoid 
valve 82, pin 7 is in electrical communication With solenoid 
valve 88, pin 8 is in electrical communication With solenoid 
valve 86 and pin 12 is in electrical communication With 
solenoid valve 90. The remaining pins of the coupling 206 
can be utiliZed for other purposes such as lighting circuit 
connections and Will therefore not be described herein. 

Each solenoid valve 82, 84, 86, 88, 90 and 92 is in 
electrical communication With pin 3 of a second electrical 
coupling 208. The second electrical coupling 208 is prefer 
ably a four pin male connector. Pin 4 is in electrical 
communication With the positive terminal of the motor 42 
and pin 1 is in electrical communication With the negative 
terminal of the motor 42. Pin 2 is unused or can be used for 
other purposes. 

Continuing to refer to FIG. 5, the harness 204 includes an 
electrical coupling 210 preferably located at the grill of the 
vehicle. The coupling 210 is preferably a tWelve receptacle 
female connector Which is adapted to mate and communi 
cate With the tWelve pin coupling 206. A second electrical 
coupling 212 is also preferably located at the grill of the 
vehicle. The coupling 212 is preferably a four receptacle 
female connector that is adapted to mate and communicate 
With the four pin male coupling 208. The harness 204 further 
includes a motor relay 214, a fuse 216 and a third electrical 
coupling 220. Preferably, the coupling 220 is a fourteen 
receptacle female connector that is accessible under the 
dashboard of the vehicle. 
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One coil terminal of the motor relay 214 is in electrical 
communication With pin 7 of the coupling 220. The other 
coil terminal of the motor relay 214 is in electrical commu 
nication With pin 10 of the coupling 220. One normally open 
contact terminal of the motor relay 214 is in electrical 
communication With the vehicle battery positive terminal. 
The other normally open contact terminal of the motor relay 
214 is in electrical communication With pin 4 of the coupling 
212. One terminal of the fuse 216 is in electrical commu 
nication With the vehicle ignition circuit. The other terminal 
of the fuse 216 is in electrical communication With both pin 
8 of coupling 220 and pin 3 of coupling 212. 

Receptacles 1, 3, 4, 7, 8 and 12 of the coupling 210 are in 
electrical communication With the respective receptacles 6, 
4, 5, 3, 2 and 1 of the coupling 220. Receptacles 2, 5, 6, 9, 
10 and 11 of coupling 210 are utiliZed for other purposes 
such as the lighting circuit and Will therefore not be 
described herein. 

With respect to the remaining receptacles of the coupling 
220, receptacle 9 is in electrical communication With 
ground. Receptacles 11, 12, 13 and 14 are either unused or 
utiliZed for other purposes. 

With respect to coupling 212, receptacle 1 is in electrical 
communication With ground, and receptacle 2 is unused or 
used for other purposes. 

Continuing to refer to FIG. 5, the keypad assembly 202 
includes an electrical connector cable assembly 218. The 
cable assembly includes a coil cord 222, a coupling 224 and 
a coupling 226. The cable assembly 218 alloWs the operator 
more ?exibility in operating the keypad assembly 202 and 
reduces the strain to the operator. The coupling 224 is 
preferably a fourteen pin male coupling 224 that is adapted 
to mate and communicate With the coupling 220. The 
coupling 226 is preferably an eleven pin female coupling. 
Pins 1, 2, 3, 4, 5, 6 and 7 of the coupling 226 electrically 
communicate With respective pins 1, 2, 3, 4, 5, 6 and 7 of the 
coupling 224. Pin 8 of the coupling 226 electrically com 
municates With pins 8 and 10 of the coupling 224. Pins 9, 10 
and 11 of the coupling 226 electrically communicate With 
pin 9 of the coupling 224. Pins 11, 12, 13 and 14 of the 
coupling 224 are unused or used for other purposes. 

Referring noW to both FIGS. 5 and 6, the keypad assem 
bly 202 further includes a hand held keypad 227 With soft 
touch controls 228 thereon. The keypad 227 includes a 
housing 230 that is ergonomically shaped in that it is 
comfortable for an operator to hold. The soft touch controls 
228 provide an ambidextrous feel With one ?nger operation 
Which is especially important in loW light conditions. 
On the front face of the keypad 227 are six keys; tWo that 

are generally rectangular and four that are generally trian 
gular. The tWo rectangular keys include the mode key 232 
and the poWer key 234. The four triangular keys are function 
keys and are arranged in a square con?guration With a ?rst, 
top key 236 corresponding to the function raise blade, a 
second, bottom key 238 corresponding to the function loWer 
blade, a third, right key 240 corresponding to the functions 
right movement and vee orientation, and a fourth, left key 
242 corresponding to the functions left movement and scoop 
orientation. The keypad 227 also includes a lightable ele 
ment 244 that corresponds to the mode function, a lightable 
element 246 that corresponds to the poWer function and a 
lightable element 248 that corresponds to the ?oat function. 
The lightable elements 244, 246 and 248 are preferably 
LEDs. 
As shoWn in FIG. 5, the keypad 227 also includes a 

programmed microcontroller 250 such as model #PIC 
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16C55-RC/S0 from Microchip Technology Inc. of Chandler, 
AriZ. The microcontroller 250 is conventionally pro 
grammed With the various blade and operational functions as 
Will be explained beloW. The microcontroller 250 is surface 
mounted on a pc board Within the housing 230. The pc board 
is in communication With an electrical coupling 252 in the 
housing 230. The coupling 252 enables communication With 
the coupling 226. Preferably, the coupling 252 is an eleven 
receptacle male connector that mates and communicates 
With the eleven pin female coupling 226 of the cable 
assembly 218. Receptacles 1—11 of the coupling 252 are in 
electrical communication With the microcontroller 250 via 
the pc board. Receptacles 1—11 of the coupling 252 are in 
electrical communication With pins 1—11 respectively of the 
coupling 226. Receptacles 1—6 of the coupling 252 ulti 
mately control the energiZing and de-energiZing of the 
solenoid valves 82, 84, 86, 88, 90 and 92, receptacle 7 
electrically communicates With the motor relay and recep 
tacles 9—11 electrically communicate With ground. 
When the snoWploW assembly 10 is attached to the 

vehicle, the couplings 206 and 208 on the snoWploW assem 
bly 10 and the respective couplings 210 and 212 at the grill 
of the vehicle are matingly engaged. The coupling 224 of the 
cable assembly 218 is matingly engaged With the coupling 
220 located in the vehicle. The coupling 226 of the cable 
assembly 218 is matingly engaged With the coupling 252 in 
the housing 230 of the keypad 227. The keypad assembly 
202 enables the operator to operate the blade 22 from Within 
the vehicle and provides the ?exibility of being able to hold 
the keypad 227 comfortably. With the above connections 
made, the electrical system 200, the hydraulic system 38 and 
the snoWploW assembly operate as folloWs. When the 
vehicle is not running, the keypad assembly 202 is inoper 
able due to the connection of the harness to the vehicle 
ignition system. 
With the vehicle running, the keypad assembly 202 is 

operable by depressing the poWer key 234. It should be 
noted that When the vehicle is running, the housing 230 of 
the keypad 227 is preferably is illuminated alloWing an 
operator to easily locate the keypad assembly 202 in loW 
light conditions. The electrical system 200 and the hydraulic 
system 38 Will then be energiZed through the various con 
nections to the vehicle battery. When the electrical and 
hydraulic systems are poWered, the lightable element 246 on 
the keypad 227 is illuminated to so indicate. 
When poWer is activated, the microcontroller 250 is 

programmed such that the hydraulic system 38 is poWered 
up in the ?rst mode (straight blade) regardless of Which of 
the three modes Was last operable When poWer Was deacti 
vated. To indicate that the hydraulic system 38 is in the ?rst 
mode, the lightable element 244 is not illuminated. To 
activate the second mode of the hydraulic system 38 (scoop/ 
vee), the mode key 232 is depressed and released quickly 
and the lightable element 244 Will light. To activate the third 
mode of the hydraulic system 38 (Wing), the mode key 232 
is depressed and held for tWo seconds then released. The 
lightable element 244 Will ?ash indicating that the hydraulic 
system 38 is in the third mode. 
When the keypad assembly 202 is activated to be in the 

?rst mode (straight blade), the microcontroller 250 is pre 
programmed to send appropriate signals to the hydraulic 
system 38 to perform the folloWing functions. When the top 
or ?rst function key 236 is depressed, the microcontroller 
250 activates the motor 42, the pump 44 and the solenoid 
valves 82 and 84 to establish the ?rst circuit and the blade 
22, in Whatever orientation it is currently in, is raised until 
the top key 236 is no longer depressed or until the function 
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times out, as Will be explained below. Raising the blade 22 
cancels the ?oat function, as is described beloW, and the 
lightable element 248 Will be deactivated so as to be not 
illuminated. 

The ?oat function of the blade 22 provides the ability for 
the blade 22 to folloW the contour of the surface being 
ploWed by energizing the solenoid valves 84 and 92. 
When the bottom or second function key 238 is depressed 

in the ?rst mode of operation, the microcontroller 250 
activates the valves 84 and 92 to establish the second circuit 
and the blade 22, in Whatever orientation it is currently in, 
is loWered until the bottom key 238 is no longer depressed. 
The microcontroller 250 is pre-programmed such that the 
blade 22 Will go into ?oat mode after a set period of time 
such as 0.75 seconds and the lightable element 248 Will be 
illuminated. 
When the right or third function key 240 is depressed in 

the ?rst mode, the microcontroller 250 activates the motor 
42, the pump 44 and the solenoid valve 86 to establish the 
third circuit and the blade 22 is angled to the right until the 
right key 240 is no longer depressed or until the function 
times out as is explained beloW. When the left or fourth 
function key 242 is depressed, the microcontroller 250 
activates the motor 42, the pump 44 and the solenoid valves 
82 and 86 to establish the fourth circuit and the blade 22 is 
angled to the left until the left key 242 is no longer depressed 
or until the function times out as Will be explained beloW. 

When the keypad is activated to be in the second mode 
(scoop/vee) of operation by quick depression of the mode 
key 232, the microcontroller 250 is pre-programmed to send 
appropriate signals to the hydraulic system 38 to perform the 
folloWing functions. When the top key 236 or bottom key 
238 are depressed, the blade 22 is respectively raised or 
loWered in its present orientation as discussed above With 
respect to the ?rst mode. 

In the second mode, if the left key 242 is depressed by the 
operator, the microcontroller 250 activates the motor 42, the 
pump 44 and the solenoid valves 84, 88 and 90 to establish 
the ?fth circuit and the blade 22 is moved into a scoop 
orientation. If the right key 240 is depressed by the operator, 
the microcontroller 250 activates the motor 42, the pump 44 
and the solenoid valve 84 to establish the sixth circuit and 
the blade 22 is moved into a vee orientation. 

When the keypad 227 is activated to be in the third mode 
(Wing) of operation by extended depression of the mode key 
232, the microcontroller 250 is pre-programmed to send 
appropriate signals to the hydraulic system 38 to perform the 
folloWing functions. When the top key 236 or bottom key 
238 are depressed, the blade 22 is respectively raised or 
loWered in its present orientation as discussed above With 
respect to the ?rst mode. 

In the third mode, if the right key 240 is depressed by the 
operator, the microcontroller 250 activates the motor 42, the 
pump 44 and none of the solenoid valves to establish the 
eight circuit and the right Wing 28 begins to retract. The next 
depression of the right key 240 toggles the hydraulic circuit 
38 and the microcontroller 250 is pre-programmed to estab 
lish the seventh circuit and the right Wing 28 begins to 
extend forWardly. Accordingly, each time the right key 240 
is depressed and released, the microcontroller 250 toggles 
betWeen communicating With the hydraulic circuit 38 to 
extend and retract the right Wing 28. 

Similarly, if the left key 242 is depressed by the operator, 
the microcontroller 250 activates the motor 42, the pump 44 
and the solenoid valve 82 establishing the tenth circuit and 
the left Wing 30 begins to retract. The next press of the left 
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key 242 toggles the hydraulic circuit 38 and the microcon 
troller 250 is preprogrammed to establish the ninth circuit 
and the left Wing 30 begins to extend. Accordingly, each 
time the left key 242 is depressed and released, the micro 
controller 250 toggles betWeen communicating With the 
hydraulic circuit 38 to extend and retract the left Wing 30. 

In any of the three modes of operation, after the operator 
releases the respective key on the keypad 227, the micro 
controller 250 sends signals to de-energiZe the solenoid 
valves to activate the hold circuit previously discussed so 
that the blade 22 maintains its current orientation. 

In addition to the above functions, the microcontroller 
250 is pre-programmed With time outs such that, With all of 
the functions With the exception of loWering the blade 22, 
after a predetermined period of time, the function automati 
cally stops or times out. Preferably, the raise function times 
out after 2.5 seconds and the remainder of the functions time 
out after 4.25 seconds. The timing out function reduces 
unnecessary electrical system poWer consumption. For 
example, the time out function prolongs battery charge When 
an operator is backing up the vehicle and depressing a key 
for a long period of time. 
The microcontroller 250 is also pre-programmed With a 

soft stop function. The soft stop function automatically 
alloWs the Wings 28 and 30 of the blade 22 to coast to a stop 
after being moved. The soft stop function results in a 
smoother operator “feel” to controlling blade movement and 
further reduces the shock to the hydraulic system 38 of 
abrupt stops resulting in longer life to the hydraulic system 
38. The soft stop function is accomplished by pre 
programming the microcontroller 250 to alloWs the solenoid 
valves 82, 84, 86, 88 and 90 to be held “on” a short duration 
as the pump motor inertia Winds doWn. Preferably, the short 
duration is one second. This reduces the pressure spikes on 
the pressure relief valves 94, 96, 98, 100 and 102. 
The microcontroller 250 is further pre-programmed With 

the safety feature of preventing inadvertent operation of the 
hydraulic system 38 in the event of a system failure. To 
accomplish this function, the program periodically resets a 
timer internal to the microcontroller 250. Should the pro 
gram fail to reset the this timer, the internal circuitry Would 
reset the microcontroller and all outputs Would safely turn 
off. 
The microcontroller 250 is further pre-programmed With 

a safety feature of poWering doWn the system after a 
predetermined period of non-use such as 20 minutes. The 
poWer doWn function provides safety for road transport of 
the snoWploW assembly 10. The poWer doWn function is 
accomplished through the program the microcontroller 
executes. 

We claim: 
1. A hydraulic system for selectively moving the ?rst and 

second Wings of a V-ploW snoWploW blade, said system 
comprising: 

a ?rst double acting angle hydraulic actuator in engage 
ment With the ?rst Wing for selectively moving the ?rst 
Wing, said ?rst actuator having a base side and a rod 
side; 

a second double acting angle hydraulic actuator in 
engagement With the second Wing for selectively mov 
ing the second Wing, said second actuator having a base 
side and a rod side; 

a pump; 

a hydraulic ?uid reservoir in communication With said 
Pump; 

a ?rst Wing valve having a ?rst position such that said 
reservoir through sad pump is in ?uid communication 
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With said rod side of said ?rst angle actuator and a 
second position such that said reservoir through sad 
pump is in ?uid communication With said base side of 
said ?rst angle actuator; 

a second Wing valve having a ?rst position such that said 
reservoir through said pump is in ?uid communication 
With said rod side of said second angle actuator and a 
second position such that said reservoir through said 
pump is in ?uid communication With said base side of 
said second angle actuator; and 

a ?rst selector valve having a ?rst position such that said 
base sides of said ?rst and second angle actuators are in 
?uid communication and a second position such that 
said base side of said ?rst and second angle actuators 
are obstructed from ?uid communication. 

2. The hydraulic system as set forth in claim 1 Wherein 
said ?rst and second Wing valves and said ?rst selector valve 
are solenoid valves. 

3. A hydraulic and electrical control system for a V-ploW 
blade having a ?rst Wing and second Wing, said system 
comprising: 

a hydraulic circuit comprising 
a ?rst hydraulic angle actuator adapted to be in opera 

tional engagement With the ?rst Wing; 
a second hydraulic angle actuator adapted to be in 

operational engagement With the second Wing; 
a hydraulic pump; and 
a hydraulic ?uid reservoir in communication With said 
Pump; 

means to operate said hydraulic circuit in a ?rst mode 
Whereby said ?rst angle actuator is actuated to move 
the ?rst Wing in a ?rst direction While said second angle 
actuator is actuated to simultaneously move the second 
Wing in a second direction opposite to the ?rst direc 
tion; 
means to operate said hydraulic circuit in a second 
mode Whereby said ?rst angle actuator is actuated to 
move the ?rst Wing in a ?rst direction simultaneously 
as said second actuator is actuated to move the 

second Wing in the ?rst direction; and 
means to operate said hydraulic circuit in a third mode 
Whereby the ?rst angle actuator is actuated to move 
the ?rst Wing independent of the movement of the 
second Wing and Whereby the second angle actuator 
is actuated to move said second Wing independent of 
the movement of said ?rst Wing. 

4. A hydraulic and electrical control system for a V-ploW 
blade vehicle mounted snoWploW having a ?rst Wing and a 
second Wing, said system comprising: 

a hydraulic circuit comprising 
a ?rst hydraulic angle actuator adapted to engage the 

?rst Wing; 
a second hydraulic angle actuator adapted to engage the 

second Wing; 
a hydraulic pump; and 
a hydraulic reservoir in communication With said 
Pump; 

a keypad having a mode key and a function key; 
said mode key having ?rst, second and third modes of 

operation, 
a controller in communication With said pump, said ?rst 

and second hydraulic angle actuators and said keypad, 
said controller including 

means to operate said hydraulic circuit in a ?rst mode of 
operation Whereby When said mode key is in said ?rst 
mode of operation, said ?rst angle actuator is actuated 

16 
to move the ?rst Wing in a ?rst direction While said 
second angle actuator is actuated to simultaneously 
move the second Wing in a second direction opposite to 
said ?rst direction and When said function key is 

5 depressed, said ?rst angle actuator is actuated to move 
the ?rst Wing in said second direction While said second 
angle actuator is actuated to simultaneously move the 
second Wing in said ?rst direction; 

means to operate said hydraulic circuit in a second mode 
of operation Whereby When the mode key is depressed 
and in said second mode of operation, said ?rst angle 
actuator is actuated to move the ?rst Wing in one of said 
?rst and second directions and When said function key 
is depressed, said second angle actuator is actuated to 
move the second Wing in one of said ?rst and second 
directions; and 
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means to operate said hydraulic circuit in a third mode of 
operation Whereby When said mode key is depressed 
and in said third mode of operation, said ?rst angle 
actuator is actuated to move the ?rst Wing in said ?rst 
direction simultaneously as said second angle actuator 
is actuated to move the second Wing in said ?rst 
direction and When said function key is depressed, said 
?rst angle actuator is actuated to move the ?rst Wing in 
said second direction simultaneously as said second 
angle actuator is actuated to move the second Wing in 
said second direction. 

5. A hydraulic system for selectively moving the ?rst and 
second Wings of a V-ploW snoWploW blade, said system 
comprising: 

20 

25 

a ?rst double acting angle hydraulic cylinder connectable 
to the ?rst Wing for selectively moving the ?rst Wing, 
said ?rst hydraulic cylinder having a base side and a rod 

35 side; 
a second double acting angle hydraulic cylinder connect 

able to the second Wing for selectively moving the 
second Wing, said second hydraulic actuator having a 
base side and a rod side; 

40 a hydraulic ?uid reservoir; 

a pump in communication With said reservoir; 

hydraulic ?uid conduits connecting said ?rst and second 
hydraulic cylinders to said pump and said reservoir; 

a plurality of How control valves in said hydraulic ?uid 
conduits; 

said valves having plural ?oW control positions to estab 
lish selective ?uid ?oW paths to and from said rod and 
base sides of ?rst and second hydraulic cylinders; and 

50 means for operating said valves to establish said ?uid ?oW 
paths such that the ?rst and second Wings are moveable 
in unison and are moveable one Wing independent of 
the other Wing. 

6. The hydraulic system of claim 5 Wherein said hydraulic 
55 ?uid conduits and said How control valves include 

a ?rst selector valve in communication With said pump; 

a second selector valve betWeen said ?rst selector valve 
and said ?rst hydraulic cylinder; 

a ?rst conduit forming a hydraulic ?uid ?oW path from 
said second selector valve to said rod side of said ?rst 
hydraulic cylinder; 

60 

a second conduit forming a hydraulic ?uid ?oW path from 
a point betWeen said ?rst and second selector valves to 

65 said rod side of said second hydraulic cylinder; 
said ?rst and second valves selector having a ?rst oper 

able position selectively establishing hydraulic ?uid 
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How from said pump through said ?rst and second 
selector valves to said ?rst conduit While simulta 
neously interrupting the hydraulic ?uid ?oW path from 
said ?rst selector valve to said second conduit; 

said ?rst and second selector valves having a second 
operable position selectively establishing hydraulic 
?uid ?oW from said purnp through said ?rst selector 
valve to said second conduit while simultaneously 
interrupting the hydraulic ?uid ?oW path through said 
second selector valve to said ?rst conduit; 

?rst and second Wing valves in communication With said 
base side of said ?rst and second hydraulic cylinders 
respectively; 

a third selector valve positioned betWeen said ?rst and 
second Wing valves; 

said third, fourth and ?fth valves having operable posi 
tions establishing a hydraulic ?uid ?oW path betWeen 
said base sides of said ?rst and second hydraulic 
cylinders; and 

Whereby said system enables the snoWploW blade to be 
selectively angled to the left and the right. 

7. The hydraulic system of claim 6 Wherein 
said ?rst and second selector valves having a third oper 

able position establishing sirnultaneous ?oW through 
said ?rst and second conduits; 

said ?rst and second Wing valves and third selector valve 
having operable positions establishing a hydraulic ?uid 
?oW paths from said base side of said ?rst and second 
hydraulic cylinders through said ?rst and second Wing 
valves and third selector valve to said reservoir; and 

Whereby said system enables the Wings to be operable to 
establish a V con?guration of the snoWploW blade. 

8. The hydraulic system of claim 6 Wherein 
said ?rst and second Wing valves have operable positions 

connecting said ?rst and second conduits to said 
respective base sides of said ?rst and second angle 
hydraulic cylinders, establishing a hydraulic ?uid ?oW 
path from said rod side of said ?rst angle hydraulic 
cylinder to said base side of said ?rst angle hydraulic 
cylinder, and establishing a hydraulic ?uid ?oW path 
from said rod side of said second angle hydraulic 
cylinder to said base side of said second angle hydrau 
lic cylinder; and 

Whereby said system enables the Wings to be operable to 
establish a scoop con?guration of the snoWploW blade. 

9. The hydraulic system of claim 6 Wherein 
When said ?rst and second selector valves are in said ?rst 

operable position, said ?rst Wing valve has a ?rst 
operable position establishing a hydraulic ?uid ?oW 
path betWeen said base side of said ?rst angle hydraulic 
cylinder and said reservoir and said ?rst Wing valve has 
a second operable position establishing a hydraulic 
?uid ?oW path betWeen said ?rst conduit and said base 
side of said ?rst angle hydraulic cylinder and simulta 
neously establishing a hydraulic ?uid ?oW path 
betWeen said rod side of said ?rst angle hydraulic 
cylinder and said base side of said ?rst angle hydraulic 
cylinder; 

When said ?rst and second valves are in said second 
operable position, said second Wing valve has a ?rst 
operable position establishing a hydraulic ?uid ?oW 
path betWeen said base side of said second angle 
hydraulic cylinder and said reservoir and said second 
Wing valve has a second operable position establishing 
a hydraulic ?uid ?oW path betWeen said second conduit 
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and said base side of said second angle hydraulic 
cylinder and simultaneously establishing a hydraulic 
?uid ?oW path betWeen said rod side of said second 
angle hydraulic cylinder and said base side of said 
second angle hydraulic cylinder; and 

Whereby said system enables the Wings to be moved 
forWardly and rearWardly and moved independent of 
each other. 

10. The combination of claim 5 Where said ?rst and 
second angle hydraulic cylinders are electrically operated 
and including a keypad controller, said keypad controller 
comprising 

a plurality of blade function keys less in number than the 
available operating positions of said blade, 

an electrical interface betWeen said blade function keys 
and said electrically poWered blade rnoving system, 
said electrical interface having multiple modes of 
operation corresponding to the available operating 
positions of said blade, 

said rnode key connected to said electrical interface and 
having multiple operating positions and operative, in 
cooperation With said electrical interface, in each of 
said positions to select one of said multiple modes of 
operation of said electrical interface, 

said rnode key in each of its operative positions energiZing 
said blade function keys and said electrical interface to 
select less than all of the available operating positions 
of said blade. 

11. The combination of claim 10 Wherein 
said Wings are rnoveable individually and independent of 

each other about said hinge, to angle said Wings jointly 
right and left about said hinge, to pivot said Wings into 
a V con?guration, and to pivot said Wings into a scoop 
con?guration, 

tWo of said function keys control the blade rnoving system 
to move said Wings independent of each other, to angle 
said blades both right and left, to move said Wings into 
a V con?guration, and to move said Wings into a scope 
con?guration. 

12. The combination of claim 11 Wherein 
said function keys are operative to activate said hydraulic 

cylinders to lift and loWer said snoWploW blade, and 
said function keys are four in number and tWo of said 

function keys in each operative position of mode key 
controlling the lift loWer function of said snoWploW 
blade. 

13. The combination of claim 12 Wherein 
said keypad has a longitudinal axis, 
said function keys are arranged about the longitudinal aXis 

With the tWo of said function keys controlling the lift 
and loWer functions arranged along the aXis and the 
other tWo function keys are arranged one on each side 
of longitudinal aXis. 

14. The combination of claim 13 Wherein said function 
keys are arranged in general cross pattern and the tWo 
function keys controlling the lift and loWer functions are 
arranged on one leg of the cross With the other tWo function 
keys arranged on the other leg of the cross. 

15. The combination of claim 14 Wherein said function 
keys are generally triangular in shape and nested together in 
a generally rectangular pattern. 

16. Ahydraulic system for selectively moving the ?rst and 
second Wings of a V-ploW snoWploW blade, said system 
comprising: 

a ?rst double acting angle hydraulic actuator connectable 
to the ?rst Wing for selectively moving the ?rst Wing, 
said ?rst hydraulic actuator having a base side and a rod 
side; 
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a second double acting angle hydraulic actuator connect 
able to the second Wing for selectively moving the 
second Wing, said second hydraulic actuator having a 
base side and a rod side; 

a pump; 

a hydraulic ?uid reservoir in communication With said 
Pump; 

a ?rst selector valve in communication With said pump; 

a second selector valve; 

a ?rst ?uid ?oW connection from said second selector 
valve to said rod side of said ?rst angle hydraulic 
actuator; 

a second ?uid ?oW connection from said ?rst selector 
valve to said second selector valve; 

a third ?uid ?oW connection betWeen said ?rst selector 
valve and said rod side of said second angle hydraulic 
actuator; 

a ?rst Wing valve; 
a fourth ?uid ?oW connection betWeen said ?rst Wing 

valve and said base side of said ?rst angle hydraulic 
actuator; 

a second Wing valve; 
a ?fth ?uid ?oW connection betWeen said second Wing 

valve and said base side of said second hydraulic angle 
actuator; 

a ?fth valve; 
a siXth ?uid ?oW connection betWeen said third selector 

valve and said reservoir; 
a seventh ?uid ?oW connection betWeen said third ?rst 
Wing and said third selector valve; and 

an eighth ?uid ?oW connection betWeen said second Wing 
valve and said third selector valve. 

17. The hydraulic system of claim 16 Wherein 
said valves all having a ?rst ?oW control position, rnove 

able under power from said ?rst position to a second 
?oW control position, and returnable to said ?rst posi 
tion When said poWer is removed; 

said ?rst and second selector valves both in their ?rst 
position establishing a hydraulic ?uid ?oW path 
betWeen said pump and said third connection and 
interrupting hydraulic ?uid ?oW from said pump to said 
?rst connection; 

said ?rst selector valve in its second position and said 
second selector valve in its ?rst position establishing a 
hydraulic ?uid ?oW path betWeen said pump and said 
?rst connection and interrupting hydraulic ?uid ?oW 
from said pump to said third connection; 

said third selector valve in its ?rst position establishing a 
hydraulic ?uid ?oW path betWeen said fourth connec 
tion and said seventh connection; 

said ?rst Wing valve in its ?rst position establishing a 
hydraulic ?uid ?oW path betWeen said ?fth connection 
and said eighth connection; 

said third selector valve in its second position establishing 
a hydraulic ?uid ?oW path betWeen said second valve 
and said fourth connection and interrupting the hydrau 
lic ?uid ?oW path betWeen said ?rst connection and 
said rod side of said ?rst hydraulic actuator; 

said ?rst Wing valve in its second position establishing a 
hydraulic ?uid ?oW path betWeen said ?rst valve and 
said ?fth connection and interrupting the hydraulic 
?uid ?oW path betWeen said third connection and said 
rod side of said second hydraulic actuator; 
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said second Wing valve in its ?rst position establishing a 

hydraulic ?uid ?oW path betWeen said seventh connec 
tion and said siXth connection and establishing a 
hydraulic ?uid ?oW path betWeen said eighth connec 
tion and said siXth connection; and 

said second Wing valve in its second position establishing 
a hydraulic ?uid ?oW path betWeen said seventh con 
nection and said eight connection. 

18. The hydraulic system of claim 17 further including a 
controller operative to poWer said valve While said ?rst, 
second and third selector valves and ?rst Wing valve remain 
in their ?rst positions and operative to poWer said ?rst 
selector valve and said second Wing valve While said second 
and third selector valves and ?rst Wing valve remain in their 
?rst positions Whereby said system enables the snoWploW 
blade to be selectively angled to the left and to the right. 

19. The hydraulic system of claim 17 further including a 
controller operative to poWer said second selector valve 
While said ?rst and third selector valves and said ?rst and 
second Wing valves remain in their ?rst positions Whereby 
said system enables the Wings to establish a V con?guration 
of the snoWploW blade. 

20. The hydraulic system of claim 17 further including a 
controller operative to poWer said second and third selector 
valves and ?rst Wing valve While said ?rst selector valve and 
second Wing valve remain in their ?rst positions Whereby 
said system enables the Wings to establish a scoop con?gu 
ration of the snoWploW blade. 

21. The hydraulic system of claim 17 further including a 
controller operative to poWer said ?rst Wing valve While said 
?rst, second, third selector valves and second Wing valve 
remain in their ?rst positions Whereby said system enables 
the second Wing to be rnoveable independently of the ?rst 
Wing. 

22. The hydraulic system of claim 17 further including a 
controller operative to poWer said ?rst and third selector 
valves While said second selector valve and said ?rst and 
second Wing valves remain in their ?rst positions and 
operative to poWer said ?rst selector valve While said second 
and third selector valves and said ?rst and second Wing 
valves remain in their ?rst positions Whereby said system 
enables the ?rst Wing to be rnovable independently of the 
second Wing. 

23. The hydraulic system of claim 17 further including a 
keypad controller having rnovable rnode key and ?rst and 
second rnoveable function keys and electrical interfaces 
betWeen said keys and said ?rst, second and third selector 
valves and said ?rst and second Wing valves; 

said keypad controller having a ?rst, second and third 
mode of operation Which are selectable With said rnode 
key; 

With said keypad controller in its ?rst mode of operation, 
said ?rst function key enables the poWering of said ?rst 
selector valve and said second Wing valve While said 
second and third selector valves and ?rst Wing valve 
remain in their ?rst positions, and said second function 
key enables the poWering of said second Wing valve 
While said ?rst, second and third selector valves and 
said ?rst Wing remain in their ?rst positions; 

With said keypad controller in its second mode of 
operation, said ?rst function key enables the poWering 
of either said second selector valve While said ?rst and 
third selector valves and said ?rst and second Wing 
valves remain in their ?rst positions or enables the 
poWering of said second and third selector valves and 
?rst Wing valves While said ?rst selector valve and and 
said second Wing valve remain in their ?rst positions, 
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and said second function key enables the powering of 
the other of said second selector valve While said ?rst 
and third selector valves and ?rst and second Wing 
valves remain in their ?rst positions or enables the 
powering of said second and third selector valves and 
said ?rst Wing valve While said ?rst selector valve and 
said second Wing valves remain in their ?rst positions; 

With said keypad controller in its third mode of operation, 
successive operation of said ?rst function key alter 
nately enables the poWering of said ?rst Wing valve 
While said ?rst, second and third selector valves and 
said second Wing valve remain in their ?rst positions 
and thereafter interrupts the poWering of said ?rst, 
second and third selector valves, said ?rst and second 
Wing valves and successive operation of said second 
function key alternately enables the poWering of said 
?rst and third selector valves While said second selector 
valve and said ?rst and second Wing valves remain in 
their ?rst positions and thereafter enables the poWering 
of said ?rst selector valve While said second and third 
selector valves and said ?rst and second Wing valves 
remain in their ?rst positions. 

24. The hydraulic system of claim 23 furthering including 
a third, lift hydraulic actuator connectable to the snoW 
ploW blade and having a rod and a base end; 

a siXth, lift valve in communication With said second 
selector valve and said third, lift hydraulic actuator, 
said siXth, lift valve having a ?rst ?oW control position, 
being rnoveable under power from said ?rst position to 
a second ?oW control position, and returnable to said 
?rst position When said poWer is removed; 

a third function key and a fourth function key on said 
keypad controller having electrical interfaces to said 
valves; and 

Wherein With said keypad controller in either said ?rst, 
second or third mode of operation, said third function 
key enables the poWering of said ?rst and second 
selector valves While said third selector valve, said ?rst 
and second Wing valves and said lift valve remain in 
their ?rst positions and said fourth function key enables 
the poWering of said second selector valve and said 
second Wing valve While said ?rst and third selector 
valves and said ?rst and second Wing valves remain in 
?rst positions. 

25. The hydraulic system of claim 24 Wherein said keypad 
controller includes a timed interruption circuit activated 
When either of said ?rst second, third, or fourth function 
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keys are operated deactivating the poWering of said respec 
tive valves after a predetermined length of time has lapsed. 

26. The hydraulic system of claim 24 Wherein said keypad 
controller includes a delay function circuit which maintains 
poWering of said respective valves for a predetermined time 
after said ?rst, second, third or fourth function keys have 
been activated. 

27. The hydraulic system of claim 16 including 
a third lift hydraulic actuator connectable to the snoWploW 

blade and having a rod and a base end, said third lift 
hydraulic actuator operative to raise and loWer the 
blade; 

a siXth lift valve; 

said siXth lift valve having a ?rst position, under poWer 
rnoveable from said ?rst position to a second position, 
and returnable to said ?rst position When said poWer is 
removed; 

said siXth lift valve in its ?rst position establishing a 
hydraulic ?uid ?oW connection from said second selec 
tor valve to said base side of said third lift hydraulic 
actuator and blocking hydraulic ?uid ?oW from said 
base side of said third hydraulic actuator to said second 
selector valve; 

said siXth lift valve in its second position establishing a 
hydraulic ?uid ?oW path from said base side of said 
third lift hydraulic actuator to said second selector 
valve; 

a controller operative to poWer said ?rst and second 
selector valves While said third selector valve and said 
?rst and second Wing valves remain in their ?rst 
positions and to poWer said second selector valve and 
lift valve While said ?rst, selector valve and said ?rst 
and second Wing valves remain in ?rst norrnal positions 
Whereby said system enables the snoWploW blade to be 
alternatively raised and loWered. 

28. The hydraulic system of claim 16 further including 
a ?rst check valve positioned betWeen said second Wing 

valve and said reservoir; 
a second check valve in said ?rst connection; 

a third check valve in said third connection; and 

Whereby said check valves enable said system to hold the 
snoWploW blade in a selected con?guration and posi 
tion. 


