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Hydraulic System

Plow Type

Crossover
Relief Valve

Pressure
(± 100 PSI)

No. of Turns
Crossover Relief Valve

Is Backed Off (CCW)
From Fully Seated*

Pump Relief
Valve Pressure

(± 100 PSI)

Max. Motor
Amp Draw At

Relief Pressure**

Regular, Heavy Duty 4000 1-1/2 1750 200

Commercial 2500 1-3/4 2100 210

Light Duty 2500 1-3/4 1550 180

* Settings are approximate.
** Actual readings may vary due to vehicle battery voltage and oil temperature.

Mechanical

Fastener Torque (in-lb)

Pump Mounting Cap Screws..................... 175 – 185

Motor Terminal Nuts.................................. 50 – 60

Motor Base Cap Screws ........................... 180 – 240

Motor End Cap Screws ............................. 35 – 45

Valve Manifold Cap Screws ...................... 55 – 60

Solenoid Cartridge Valve .......................... 115 – 125

Coil Nut ..................................................... 48 – 60

Cartridge/Coil Cover Screws..................... 15 – 20

Base Lug Cap Screws............................... 180 – 240

O-Ring Boss Plug...................................... 50 – 70



��������	 
���
���� ����

�

������	��
��
�
�������

��(�
 ,������

+�����0����
���(��
�����
 ,������

���������0����
�������
�����
 ,������

)8$
�	��

'9$
�	��



��������	 
���
���� ����

�

������	��
����
����

�������

:	�	�

:	�	�
-���
 ��
����!

 �
��
-		�

-		�
-������:	�	�
&�����

;�����

:	�	�
&�����

����
:	������
 ��
����!

 ������
)0��"
����

&���
����

3��
 ��

5��
����

&�����

�	�����

-���
���

 �	��	���
�����(
4����

���<,

�	����
 ����
4����
�	����
���<,

=����

�����
 ����
4����

 ,������
�	�

�������
6��

�������
���

.�����
������

-���
���
 ��
����!

50�����+����
����

&����
�����
����

�	����
 ����
4����
��		�
���<,

�	���	��
 ��������
4�����

�	���	��
4����
 	��

 	��
6��

4����
:���(	��
-�	��

 ��������% 	��
 	���

 ��������% 	��
 	���
����!

4����
:���(	��
 ��
����!
�)�

'0��"
+��0 ���
����
���	�����	�
���	�
�	
������
��
#>>1�

���������
����

�����
����

 �	��	���
�����(
4����

���<,



��������	 
���
���� ����

�

������	��
����

�	�����
���������
��	��
 ��������������
���
	�������

�������
6��

��(�
 ,������
�	�

=����

:	�	�

�	�����

+�����0����
 �	��	���
�����(
4����

�#
��4?90'??/�
'0��,
 ��������
4����

�'
��4?90)?�
)0��,
 ��������
4����

�)
��4?90/?�
/0��,
 ��������
4����

���������0����
 �	��	���
�����(
4����

���������0����
 �	��	���
�����(
4����
���
�	���	��
 ��������
4�����
@����
 ��������% 	��
 	���
A
���
���!
�
	��

=����

4����
:���(	��
-�	��

4����
:���(	��
-�	��



��������	 
���
���� ����

�	

�����	�
�����


���
�����	�
���	�
	�������

4������
�������

���
 �
��

-����
����

-����%���
����

4������
 �
��
�����
�,

4������
 �
��
�����
�,
����

.	
&�	��
	(
4������

4������
�������
����

&���
�	����

���
����

 	�����	�

���	����,
�������
.��������

������,
�������
.��������

:	�	�
����,

-�	!�%���
����

5�����%-����
����B

.	
 �

 	���	�

B5�
�����
������	�
���������
	��,"

 3���,
������	�
�������
���
�
������

����%	�����
!���
�	


�	�	�
����,
	��,C
������
�	��(���
�	
���
!���
����0����
�	���	�"

������%;��,
�����
�	
4������
.���
 �������

-�	!�
����
�	
4������
�������
�����
 ������

�����
�	
��������
����,�

B
.	
6�������

-�����,
.�������

���(0���������
 	�����	�
�-����

4������
����
 	���	����

,
������	�
�!����

&���!���
;�	����



No. 21935 December 1998

11

OPERATING THE SNOWPLOW

SOLENOID CONTROL

Turn the vehicle ignition switch on. Turn the control on. The control indicator light should be on.
Action Description of Operation
ON/OFF Slide the control power switch ON to activate the hydraulic system. Turn the control OFF to lock

the blade in place. This will prevent accidental movement of the blade.
Right Move the control lever right to angle the blade to the right.
Left Move the control lever left to angle the blade to the left.
Raise Move the control lever up (forward) to raise the blade to the desired height.
Lower/Float Move the control lever down (back) to lower the blade and activate the FLOAT mode.
To Cancel FLOAT The FLOAT mode can be canceled by either momentarily placing the control in the RAISE

position, turning the control off or turning the vehicle ignition off. Angling left or right will not cancel
float.
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Turn the vehicle ignition switch to the
ON or the ACCESSORY position.
Move control ON/OFF switch to the
ON position.  The control indicator
light (red) should light whenever the
control ON/OFF switch and the
ignition (key) are both turned ON.

 WARNING
The driver shall keep bystanders
clear of the blade when it is
being raised, lowered or angled.
Do not stand between the
vehicle and the blade, or within
8 feet of a moving blade.  A
moving or falling blade could
cause personal injury.

 CAUTION
To prevent accidental movement
of the blade, always turn the ON/
OFF switch to OFF whenever the
snowplow is not in use.  The
control indicator light will turn
off.
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will glow red whenever the control
ON/OFF switch and the vehicle
ignition switch are both ON.

3.  Pressing the LOWER button for
0.75 seconds will engage the
FLOAT mode.  The control
indicator FLOAT light will glow
green.*  Cancel the FLOAT mode
by momentarily pressing the
RAISE button.

Function Time Outs

All control functions, except for
LOWER, automatically time out – stop
– after a period of time.  This is to help
prevent unnecessary battery drain.

The time-out period for the RAISE
function is 4.8 seconds, while the
angle function is 9.6 seconds.

The control will automatically turn off
after being idle for 20 minutes.

Smooth Stop

The control automatically allows the
blade to coast to a stop. This results
in smoother operation, reduces the
shock to the hydraulic system and
increases hose and valve life.

FISH-STIK® HAND-HELD CONTROL

�����
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1. Turn the vehicle ignition switch to
the ON or the ACCESSORY
position.  The controller logo area
will become illuminated.*

2. Press the ON/OFF button on the
control. The control indicator light
will glow red indicating the control
is on. The control indicator light

Button Description of Operation
Right Press this button to angle blade to the right.
Left Press this button to angle blade to the left.
Raise Press this button to raise the plow and to cancel the float mode.

NOTE: Plow will automatically stop raising after 4.8 seconds.
Lower/
Float

Press this button to lower the plow. NOTE: After reaching the desired height, release the button.
Holding the button down for more than 3/4 second will activate the float mode, indicated by green
FLOAT light.*

Cancel
Float

The float mode can be cancelled by pressing the RAISE button, turning control off or turning vehicle
ignition off. Angling left or right will momentarily cancel float.

 WARNING
The driver shall keep bystanders
clear of the blade when it is
being raised, lowered or angled.
Do not stand between the
vehicle and the blade, or within
8 feet of a moving blade.  A
moving or falling blade could
cause personal injury.

 CAUTION
To prevent accidental movement
of the blade, always turn the ON/
OFF switch to OFF whenever the
snowplow is not in use.  The
control indicator light will turn
off.

OPERATING THE SNOWPLOW

*Early models do not have FLOAT light or illuminated logo.
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THEORY OF OPERATION

SNOWPLOW HEADLAMPS

The type of headlamp circuit varies,
depending on the make/model/year
of vehicle and whether or not it is
equipped with Daytime Running
Lights (DRLs).  The headlamp
switching circuit uses two or more
relays.  When combined with the
plug-in headlamp harness, plow light
harness and vehicle harness, the
relays automatically switch between
vehicle and snowplow headlamps as
the harness plugs are connected and
disconnected.

Vehicles with Daytime Running Lights
(DRLs) require a DRL kit which is an
additional fused pink wire used in
place of the brown wire.

SNOWPLOW PARK/TURN
LAMPS
In an ordinary installation, the
snowplow Park/Turn lamps are wired
in parallel with the corresponding
vehicle circuits.  Some installations

on trucks with clearance lights require
an optional Park/Turn Relay Kit which
allows the snowplow park lamps to
operate directly off the battery, using
the vehicle circuit to power only the
relay.  In either case, the vehicle and
snowplow park and turn lamps will
operate simultaneously.

NOTE:  The headlamp wiring
schematics and electrical
information included in this manual
are typical for most 1998 and older
vehicles.  For 1999 and newer
vehicles, refer to the snowplow
installation instructions.

SNOWPLOW HYDRAULICS

The snowplow hydraulic system
performs four blade movement
functions.  All functions require the
vehicle ignition (key) switch to be in
the run position and the cab control to
be turned on.

The cab control supplies power to the
motor relay and the three solenoid
cartridge valves in various
combinations to direct hydraulic fluid
to the snowplow lift and angle
cylinders or back to the reservoir.

Raise and angle functions require
both the motor and solenoid cartridge
valve(s) to activate, while the lower
function only requires activation of a
solenoid cartridge valve.  The motor
and valves are deactivated when the
cab control button or lever is
released.  The high amperage motor
power circuit is completed through
the battery cables when the motor
relay is activated.  The motor relay
and solenoid cartridge valve circuits
are low amperage, high side drive,
and are completed when the cab
control is activated.

Proper operation of the snowplow
hydraulic system depends on the
vehicle's ability to provide adequate
electrical power.  Electrical loads from

the snowplow, vehicle and
accessories can substantially reduce
the vehicle system voltage if the
charging system cannot meet the
electrical demand.  A low voltage
condition can cause intermittent
snowplow operation because the
magnetic field produced in the
solenoid cartridge valve coils may not
be strong enough to shift the valves.
Because of many variables, it is
impossible to determine the point at
which the system voltage is too low to
consistently operate the snowplow.
This condition can be difficult to
diagnose because the coil magnetism
can still be detected and no problem
exists in the hydraulic system.  Do not
overlook the fact that an apparent
problem with the snowplow can
actually be caused by low voltage in
the vehicle electrical system.  Consult
a vehicle repair manual for electrical
system specifications.
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HYDRAULIC AND ELECTRICAL SCHEMATICS
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The following section contains
hydraulic and electrical schematics to
help explain how the hydraulic unit
performs the different functions.  A
schematic is an abstract drawing
showing the purpose of each of the
components in the system.  Each
component is represented by a
graphical symbol.  The hydraulic and
electrical legends list and describe
each of the symbols used in the
schematics for this guide.
The first two schematics show a
general overview of the complete
hydraulic and electrical systems.  The
remainder of the schematics have
been altered to highlight flow of
hydraulic oil and electrical current for
each function the hydraulic unit
performs or flow of electrical current
for the snowplow and vehicle lights.
� Bold lines represent the circuit

being activated only.
� Shaded components are either

activated or shifted from their
normal position.

NOTE:
Left side = Driver side
Right side = Passenger side

Wire Color Code Abbreviations
BLK Black BRN/GRN Brown w/ Green LTBLU Light Blue PUR Purple DRL Daytime Running Lights
BLK/ORN Black w/ Orange BRN/RED Brown w/ Red LTGRN Light Green RED Red MTR RLY Motor Relay
BLK/RED Black w/ Red DKBLU Dark Blue LTBLU/ORN Light Blue w/ Orange TAN Tan P/T SIG Park/Turn Signal
BLK/WHT Black w/ White DKBLU/ORN Dark Blue w/ Orange LTBLU/WHT Light Blue w/ White VIO Violet
BLU Blue DKBLU/WHT Dark Blue w/ White ORN Orange WHT White
BLU/ORN Blue w/ Orange GRN Green ORN/BLK Orange w/ Black WHT/YEL White w/ Yellow
BRN Brown GRY Gray PNK Pink YEL Yellow
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ELECTRICAL SCHEMATIC – 9-PIN HARNESS (’98 AND OLDER VEHICLES)
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NOTE:  All relays are shown in the
de-energized state.

NOTE:  DRL kit not shown.
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ELECTRICAL SCHEMATIC – 12-PIN HARNESS (’98 AND OLDER VEHICLES)
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NOTE:  All relays are shown in the
de-energized state.

NOTE:  DRL kit shown.
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HYDRAULIC SCHEMATIC
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ANGLE RIGHT – ELECTRICAL

Blade Movement: Angle Right
Controller: Right
System Response:
1) By moving control lever or

pressing the controller button, the
circuit board within the cab control

supplies power for the electrical
circuit.

2) Electrical current flows through
the motor relay, activating the
pump motor, and solenoid
cartridge valve S2, shifting its
spool.

3) Hydraulic oil from the pump flows
through the inlet check valve,
solenoid cartridge valve S3 and
the poppet check valve, and into
the base end of the left cylinder,
causing it to extend.

4) The retracting right cylinder
pushes the hydraulic oil out of its
base end, through solenoid
cartridge valves S2 & S3 back to
the reservoir.
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ANGLE RIGHT – HYDRAULIC
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ANGLE LEFT – ELECTRICAL

Blade Movement: Angle Left
Controller: Left
System Response:
1) By moving control lever or

pressing the controller button, the
circuit board within the cab control

5) The retracting left cylinder pushes
the hydraulic oil out of its base
end, through the open poppet
check valve and solenoid
cartridge valve S3 and back to the
reservoir.
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3) Hydraulic oil from the pump flows
through the inlet check valve and
solenoid cartridge valves S3 &
S2, and into the base end of the
right cylinder, causing it to extend.

4) Pressure within the hydraulic
circuit shifts the spool, opening
the poppet check valve.

supplies power for the electrical
circuit.

2) Electrical current flows through
the motor relay, activating the
pump motor, and solenoid
cartridge valves S2 & S3, shifting
both spools.
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ANGLE LEFT – HYDRAULIC
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RAISE – ELECTRICAL
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Blade Movement: Raise
Controller: Raise
System Response:
1) By moving control lever or

pressing the controller button, the
circuit board within the cab control

supplies power for the electrical
circuits.

2) Electrical current flows through
the motor relay, activating the
pump motor, and solenoid
cartridge valve S3, shifting the
spool.

3) Hydraulic oil from the pump flows
through the inlet check valve,
solenoid cartridge valves S3 & S2
and the internal check valve in
solenoid cartridge valve S1, and
into the lift cylinder causing it to
extend.
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RAISE – HYDRAULIC
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LOWER – ELECTRICAL

Blade Movement: Lower / Float
Controller: Lower
System Response:
1) By moving control lever or

pressing the controller button, the
circuit board within the cab control

supplies power for the electrical
circuit.

2) Electrical current flows through
solenoid cartridge valve S1,
shifting the spool.

3) The weight of the plow forces the
lift cylinder to retract.  The
retracting lift cylinder pushes the
hydraulic oil through solenoid
cartridge valves S1 & S2 & S3,
and back to the reservoir.

NOTE:  Fish-Stik® hand-held
control only – while in FLOAT,
angling right or left will temporarily
cancel float (turn off solenoid
cartridge valve S1) until the angle
button is released.
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LOWER – HYDRAULIC
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HOLD IN RAISED POSITION – HYDRAULIC

Blade Movement:  Hold in Raised Position
Controller: None
System Response:
1) Hydraulic oil is trapped in the lift

cylinder by the internal check
valve in solenoid cartridge valve
S1.
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STRIKING AN OBJECT WHILE PLOWING – RIGHT HYDRAULIC CYLINDER RETRACTS
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Blade Movement: Striking an Object While Plowing
Controller: None
System Response:
1) Hydraulic oil is trapped in the

base end of the cylinders by the
relief valves, the poppet check
valve and solenoid cartridge valve
S2.

2) When the plow contacts an
object, the force of the impact
increases the hydraulic pressure
in the base end of the cylinder.
When the pressure exceeds the
relief valve pressure setting, the
relief valve opens allowing oil flow
to the base of the opposite
cylinder.
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STRIKING AN OBJECT WHILE PLOWING – LEFT HYDRAULIC CYLINDER RETRACTS

Blade Movement:  Striking an Object While Plowing
Controller: None
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System Response:
1) Hydraulic oil is trapped in the

base end of the cylinders by the
relief valves, the poppet check
valve and solenoid cartridge valve
S2.

2) When the plow contacts an
object, the force of the impact
increases the hydraulic pressure
in the base end of the cylinder.
When the pressure exceeds the
relief valve pressure setting, the
relief valve opens allowing oil to
flow to the base of the opposite
cylinder.
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HEADLAMPS – PLOW NOT CONNECTED – 9-PIN (’98 AND OLDER VEHICLES)

NOTE: Both high beam and low
beam are shown.

NOTE: DRL kit not shown.
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HEADLAMPS – PLOW NOT CONNECTED – 12-PIN (’98 AND OLDER VEHICLES)
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NOTE: Both high beam and low beam
are shown.

NOTE: 3-relay system only.

NOTE: DRL kit shown.



No. 21935 December 1998

31

HIGH BEAM HEADLAMPS WITH PLOW CONNECTED TO VEHICLE – 9-PIN (’98 AND OLDER VEHICLES)
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HIGH BEAM HEADLAMPS WITH PLOW CONNECTED TO VEHICLE – 12-PIN (’98 AND OLDER VEHICLES)
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NOTE: 3-relay system only.

NOTE: DRL kit shown.
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LOW BEAM HEADLAMPS WITH PLOW CONNECTED TO VEHICLE – 9-PIN (’98 AND OLDER VEHICLES)
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NOTE: DRL kit not shown.
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LOW BEAM HEADLAMPS WITH PLOW CONNECTED TO VEHICLE – 12-PIN (’98 AND OLDER VEHICLES)
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NOTE: 3-relay system only.

NOTE: DRL kit shown.
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CONDITION POSSIBLE CAUSE ACTION

Motor does not run for any requested function. Poor connections in vehicle or snowplow battery
cables.

Clean and re-establish connections.

Motor worn or damaged or pump seized. Go to Motor Test.
Motor relay inoperative. Go to Motor Relay Test.
Open circuit  in vehicle wiring harness. Go to Vehicle Harness Test - Motor Relay.
Malfunctioning controller. Go to Control Test.

Motor runs continuously. Motor relay sticking or always energized. Go to Motor Relay Test.
Short circuit in vehicle wiring harness. Go to Vehicle Harness Test - Motor Relay.

Malfunctioning controller. Go to Control Test.

Snowplow won’t raise – motor runs. Lift cylinder packing nut too tight. Adjust lift cylinder packing nut.
Clogged pump filter (all functions are affected). Clean or replace filter, flush reservoir.
Worn or damaged pump. Go to Pump Pressure Test.
Poor connections on battery cables. Inspect battery cables, clean and re-attach all

connections.
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CONDITION POSSIBLE CAUSE ACTION

Snowplow won’t raise – motor runs. (cont.) Solenoid valve coil not activating properly. Go to Solenoid Coil Activation Test.
Hydraulic system malfunction. Go to Hydraulic System Test.
Malfunctioning controller. Go to Control Test.

Snowplow raises slowly or partially – motor runs. Lift cylinder packing nut too tight. Adjust lift cylinder packing nut.
Clogged pump filter (all functions are affected). Clean or replace filter, flush reservoir.
Worn or damaged pump. Go to Pump Pressure Test.
Poor connections on battery cables. Inspect battery cables, clean and re-attach all

connections.
Quill adjusted in too far. Adjust quill out.
Malfunctioning controller. Go to Control Test.

Snowplow will not lower or lowers slowly, or won’t Quill adjusted in too far. Adjust quill out.
float. Lift cylinder packing nut too tight. Adjust lift cylinder packing nut.

Lift cylinder packing dried out. Loosen packing nut, lubricate rod, operate cylinder
until it moves easily, adjust packing nut.

Solenoid valve coils not activating properly. Go to Solenoid Coil Activation Test.
Hydraulic system malfunction. Go to Hydraulic System Test.
Malfunctioning controller. Go to Control Test.

Snowplow lowers by itself or won’t stay in raised Solenoid valve coils not activating properly. Go to Solenoid Coil Activation Test.
position. Hydraulic system malfunction. Go to Hydraulic System Test.

Malfunctioning controller. Go to Control Test.

Blade will not hold angled position. Air in angle cylinders. Cycle angle functions to purge cylinders.
Oil bypassing cylinder relief valve. Go to Relief Valve Inspection and Adjustment.
Hydraulic system malfunction. Go to Hydraulic System Test.

Plow does not perform the selected function or
performs a different function.

Hydraulic hose routing incorrect. Verify correct hose installation. See Hose Routing
Diagram.

Solenoid valve coils not activating properly. Go to Solenoid Coil Activation Test.
Hydraulic system malfunction. Go to Hydraulic System Test.
Malfunctioning Controller. Go to Control Test.
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CONDITION POSSIBLE CAUSE ACTION

Vehicle harness 6 amp fuse blows. Red wire in vehicle harness is shorted to ground. Repair wire or replace vehicle harness.
Motor relay primary coil shorted internally. Check primary coil with ohmmeter. Replace

defective motor relay.
Solenoid valve coil shorted internally. Go to individual coil test.  Replace shorted coils.
Motor relay or solenoid coil wires in vehicle harness
shorted to ground.

Repair wire or replace vehicle harness.

Solenoid coil wires in plow harness shorted to
ground.

Repair wire or replace plow harness.

Malfunctioning controller. Go to Control Test.

Vehicle accessory fuse blows. Circuit overloaded. Consult vehicle owner’s manual for correct
application of aftermarket electrical loads.

Excessive load on vehicle electrical system while
using snowplow.

Poor connections in battery cables. Inspect battery cables, clean and re-establish all
connections.

Angle or lift cylinder packing nut too tight. Adjust cylinder packing nut.
Worn or damaged pump or motor. Go to Pump Pressure Test/check motor.

Burned out bulbs or corroded sockets. Replace bulbs, clean contacts.

Wires improperly connected to relays. Review and correct wire installation. See Headlamp
Test Diagram.

Snowplow headlamps operate irregularly or not at
all – snowplow attached.

-or-
Vehicle headlamps operate irregularly or not at all –
snowplow removed.

Headlamp relay inoperative. Go to Plow Headlamp Test or Vehicle Headlamp
Test.

Vehicle daytime running lamps (DRLs) do not work
– snowplow removed. ('98 and older vehicles)

Parking brake on. Fully release parking brake.

Power in DRL circuit has been interrupted. Turn lamp and/or ignition switch on and off to cycle
the DRL circuitry.

No output from DRL module. Repair vehicle electrical system.

Blade will not hold position. Hydraulic system malfunction. Go to Hydraulic System Test.

Snowplow Park or Turn lamps operate intermittently
or not at all – snowplow attached.

Burned out bulb, corroded socket(s) or poor
electrical connection.

Replace bulbs/clean contacts.  If necessary, go to
Park/Turn Lamp test.
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Retest with jumper cable from
battery (+) to (+) motor

 terminal.  Does motor run?

YES YES Go to Motor
Relay Test.

YES Momentarily attach (+)
jumper cable between battery
and motor side of motor relay
secondary.  Does motor run?

Check for binding in pump.
Replace pump, or repair or

replace motor.

NO

NO

Repair ground (black) wire in
vehicle or plow battery cable.

NO

Repair positive (black/red) wire
in vehicle battery cable or plow

battery cable.

Momentarily attach jumper cables
from the battery to respective (+)

and (-) motor terminals.  Does
motor run?

����
	
�


	�����#����	����$����
���������
������ ��� �	�� 
����� ������� �	��
������ ������������
��������	�
#�	����������	��
�������(���#���
��� �������� 
����� ������ �����
�����������)����



��������	 
���
��������

�	
��������	


���
�����
	������


�
����
�����
	������


�������
�
��	


����	��
���
�	���	���
	������

�	���
���������	
�
�
������


����	��
���
�
�����	�
�
	������

����
����

 �	�
��

�	���
���������	
�

�	�
���
����	


!

"

����	��
	�������
#�!�$

����	��
	�����
#�"�$

�������	���

��	


��������	


�������
�
��	


�����
���
�����
�����
����
�
�����

���������	
�	�����
���
��	�	���
��%�&'�(�)����)
������%�*�(�)����)

��������
��������������
����	
��
�	
��������
�)
������
�	
�����+���
����
��������)

*,-./

0����12

� 1�3
�1�3

�243
�1�3

5�336
�1�3

/����12

-����12

$!�#/���!4,!$��5.0�/

A '�
	���	�����������	��������
�������	�����������	��������������	����
 >�����	����	�
�
��
����	�������������	���������	��������	���
������=�	��

��
����

AA �����������

������
������	�
����
�	�������
�������	��
5���	�
������

������
�������	����
���



��������	 
���
��������

�


�����
�����
����

"� B���	�����	����������������	

��
�������

	���
����
���
���	�����
��


�	���
������������ 	������

���	

�����
�
�	���
���

&� /	�	��
��
�	���
���������
��
/	�����	�
�$������������0	��
�	
+���	�������0	��
�	�5���	
'�
�
����$�������

���������������� ��
�

�
����7���	�����	

�������

	���132�
����
��
�	������������
	������
��
�������>�	�����	�
$�	����
������C

/	���������	���
	��	��132�
���	
�������

	���
����
����	����

!��
�	���������
	�������������
���	����
 >�����	

1	������	�����������	��2C

4.D�, D�,

4.

D�,4.

4.

D�,
������� ���!���"� � �#$�

4.

$��
���	

������>�	�����	
�������
����	�����������

	���������$�	��
�	���
��

�
��C

/	���
	���
����	����

D�, 0	�����
���	

�������
����

���	���������

	���
�

��
���

#��
��5��
�����	�
�

/	���
	���
����	����

����
	
�


	�����#����	����$����
���������
������ ��� �	�� 
����� ������� �	��
������� ������������
��������	�
#�	����������	��
�������(���#���
��� �������� 
����� ������ �����
�����������)����

���	�
�������

�
����7���	�

���	��
�����
�	���
����	���

�	
�������
	��������
$�	����
������C

'	��	�132�7���	�����	��

�
�	�
�����

�
�����������7���	�
���	��������

	���1=2�
���	���
��������
	���������
�����
 >
�����	���������	>���
 ����	�

$�	����
������C

'	��	�132�7���	�����	��

�
�	�
�����	���	��������7���	�
���	���E�������	��
�	�����	��

���	

��������������������
�
��
 	
�F<�����	��
�	����	�

�$�	����
������C

G��
 >�����	����	�����	��
�	
����	��������	����/	��������	���

�	���
	�����	���

/	���������	���
	
�����	>���
 ����	

�	
�		����
����	�������
��

	���1=2�

G��
 >�����	����	��������
����	��������	����/	��������	���

�	���
	�����	���

4.
D�,

#��
��0	��
�	�+���	����	�
�=
��
���/	������!��.@�����
�

5��
�����	�
�

D�,

4. /	�	��	��	��������	���
	�
���	
���������

��	����
���	

���



��������	 
���
��������

��

��	
���
	������
����
�
�����
�����

"� )	������
�	���
����	�
�������
��
/	�����	�
�����
�

&� $��
���	

�
�	�
��
�������
�	�
���

(� /	�	��
��
�	�6=)���5���	

��
�����������	�
�
�	��	��
�	����	���

�	�
���	

������
�	�
�����
��������

YES

NO

NO

YES
Is there 12V at socket #1?

Install a jumper wire
between sockets #1 and
#4.  Does motor run?

Brown/red wire to motor
relay is open.  Repair wire

or replace harness.

Verify vehicle power
source and 6 amp fuse* in
red wire.  Repair red wire

or replace harness.

Remove jumper wire.  Go
to Control Test.
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Pin
No. Purpose Angle

Right (c)
Angle

Left (c) Raise (d) Lower/
Float (e)

1 12V Input

2 S2 Output (3-Way) ON ON

3 Ground

4 Motor Relay Output ON (b) ON (b) ON (b)

5 S3 Output (4-Way) ON ON

6 S1 Output (2-Way) (a) (a) ON
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Do control outputs
match chart for all
functions?

Solenoid Control:
replace PCB or control
assembly

Hand-Held Control:
follow handling
instructions. Remove
handle half. Is the white
cord connector fully
seated on the PCB?

Control is OK. Verify
vehicle harness ground
and power source for
red wire.

Seat the cord
connector fully
on the PCB.
Retest Control.

Yes

No

Replace PCB

Carefully disconnect white cord
connector from PCB. Test the cord
for continuity according to
electrical schematics. Note internal
connection in the cord. Does
continuity match schematic?

Yes No

Yes No

Replace coil cord
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Plow Type Maximum Motor Amp Draw
At 11.2 Volts w/Warm Oil

Pump Relief Valve
Pressure

(± 100 PSI)

Regular, Heavy Duty 200 1750

Commercial 210 2100

Light Duty 180 1550
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Cartridge Coil Wiring and Activation – Wire Connection Table

Solenoid
Coil

Plow
Harness

Pin
Wire Color Angle

Right
Angle
Left Raise Lower

S1 (2-Way) 1 White/ Yellow * * * ON

S2 (3-Way) 3 Light Green ON ON

S3 (4-Way) 4 Light Blue ON ON

*S1 output will be “ON” for all functions if control is in “FLOAT”.
Activate “RAISE” function to cancel “FLOAT”.

Hand Held Control Only – While in “FLOAT”, pressing and holding the “RIGHT”
or “LEFT” button will turn off the solenoid cartridge valve S1 until the
button is released.

Do activated coils match the
chart for all functions?

Verify battery cables are connected. Is there
ground at all black/orange wires attached to coils?

Repair black/orange wires to coils, check
ground connections at motor, battery cable
connector and battery (-) terminal. Retest.

NONO

YES  YES

Go to
 Hydraulic System Test.

Disconnect 9- or 12-pin harness at front of vehicle.
Apply 12V to the white/yellow, light blue and light green
wires at coils S1, S2 and S3. Does each coil activate?

Go to Individual Coil Test.
Replace open coils.

NO

YES

YES

Go to Vehicle Harness Test for Cartridge Coils.

NO

Respective wire is open or has
bad connection.  Repair wire or

replace plow harness.

Apply 12v to pins #1,3 and 4 of the plow harness
connector.  Do the respective coils activate

according to the chart?
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YESYES

NO NO

Verify 6 amp fuse* and red wire
connection to vehicle circuit.

Repair wire or replace harness.
Replace fuse as needed.

YES NO

Is there ground at socket #3? Is there 12v at socket #1? Attach a jumper wire between terminal #1 and
terminals #6. Does solenoid coil S1 activate?

Repeat process between terminal #1 and #2, and
between terminal #1 and terminal #5. Do solenoid

coils S2 and S3 activate respectively?

Orange/black wire is open
between connector and motor

relay or battery (-).  Repair
wire or replace harness.

Go to Control Test  Corresponding wire is
open or has poor

connection.  Repair wire or
replace vehicle harness.
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ACTION REQUESTED PLOW REACTION POSSIBLE CAUSE

Angle Left S3 stuck shiftedAngle Right
None S2 not shifted

Poppet check valve not opening
Angle Right S3 not shifted
Raise S2 not shifted
None S2 not shifted

Angle Left

Poppet check valve not opening
None S3 not shiftedRaise
Angle Left S2 stuck shifted

None (blade raised) Lowers S1 stuck shifted or has leaking internal check valve
S1 not shifted
S2 stuck shifted

Lower None

S3 stuck shifted

Drifts Right S2 stuck shifted
Contamination or damaged O-ring in crossover relief
valve

Drifts Left Poppet check valve open

None

Contamination or damaged O-ring in crossover relief
valve
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Plow Type No. of Turns Backed Off
(CCW) From Fully Seated*

Crossover Relief Valve
Pressure (± 100 PSI)

Regular, Heavy Duty 1-1/2 4000

Commercial 1-3/4 2500

Light Duty 1-3/4 2500

* Settings are approximate.
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Poppet

Spool

Back-Up Ring

O-Ring

O-Ring Boss
Plug O-Ring

Spring

Spring

O-Ring Boss
Plug

O-Ring
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Apply 12V
and ground
to coil

Cartridge valve
identification
marked on hex

Watch here

Probe here
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At each relay, is there 12V at terminal
30 with green (high beam) or yellow

(low  beam) wires?

Is there 12V at terminal 87a
with red (high beam) or orange

(low beam) wires?

Unplug plug-in harness
connectors at each vehicle
headlamp.  Is there 12V at

the red wire (high beam) and
orange wire (low beam)?

Red or orange wires
open in plug-in

harness.  Repair wire
or replace harness.

YES

NO

NO

Check vehicle output from
headlight connector to plug-in

harness. Repair vehicle
system or open wires in plug-

in harness.

Carefully disconnect the
black/orange wire from terminal
85 of both relays. Is there now

12V at terminal 87a?

Blue ground wire in
plug-in harness is
open.  Repair wire
or replace harness.

NO NO

YES

Black/orange wire in vehicle
harness is shorted to ground.

Repair wire.

Replace relay.

YES

YES
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YES

NO

YES

NO
NO

YES

YES

NO

NO                YES

NO

YES

NO

YES

YES

YES

NO

NO

At each headlamp relay, is there
12V at terminal 30 with green (high
beam) or yellow (low beam) wires?

Is there 12V at terminal 87?
With white (high beam) or
black (low beam) wires.

Is there 12V at the black or white
wires in the plow headlamp

connectors at the bulb?

Check vehicle output from
headlamp connector to plug-in

harness.  Repair vehicle electrical
system or open wires in plug-in

harness.

Is there 12V at each relay terminal
86 with brown or (DRL) pink wire?

Check brown wire connection to
vehicle park lamp circuit or (DRL)

pink wire fuse or connection to
vehicle accessory wire or fusebox.
Repair or replace open (DRL) pink

or brown wire.

Disconnect 9-pin connector. Attach
ground jumper to relay terminal 85.

Is there 12V at socket #6 (high
beam, white wire) or socket #2 (low
beam, black wire) on vehicle side?

Corresponding wire is
open in vehicle harness.
Repair wire or replace

harness.

Corresponding wire is
open in plow harness.
Repair wire or replace

harness.Attach a ground jumper wire to relay
terminal 85 with black/orange wire. Is
there now 12V at relay terminal 87?

Replace headlamp relay.
Do plow lights work?

Remove jumper wire from relay.
Disconnect 9-pin connector.  Attach
ground jumper wire to socket #5 on

vehicle side.  Is there 12V at socket #6
(high beam) or socket #2 (low beam)?

Black/orange ground wire in
plow harness is open.  Repair

wire or replace harness.

Reconnect 9-Pin
connector.  Attach

ground jumper to (-)
motor terminal.  Do

plow lights come on?

Black/orange
wire in plow
harness is

open. Repair
wire or replace

harness.

Poor ground
between battery

and motor (-)
terminal. Repair

vehicle or plow (-)
battery cable.

Black/orange ground wire in
vehicle harness is open.
Repair wire or replace

harness.
Plow lights are good.
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Disconnect 9 or 12-pin connector.
Is there 12V at socket #11 on the

vehicle side?

Reconnect 9 or 12-pin
connector.  Remove P/T bulbs
from plow lights. Is there 12V
at each brown wire terminal in

the sockets?

Do vehicle park lamps
work?

Poor ground connection
between bulb and socket or
black/orange ground wire is

open in plow harness.  Repair
wire or replace harness.

YESYESYES

NO
NO

Repair vehicle electrical
system.

NO
Is the optional Park/Turn Relay Kit
installed?  (Vehicle harness brown

wire connects to relay kit gray wire.)
NO

Brown wire is open in plow
harness.  Repair wire or replace

harness.
YES

Purple or gray wire is open in plow
harness.  Repair wire or replace

harness.

Is the optional Park/Turn Relay Kit
installed?  (Vehicle harness gray
wire and purple wires connect to
relay kit gray and purple wires.)

Poor connection to vehicle circuit or
open purple (right) or gray (left) wire
in vehicle harness.  Repair wire or

replace harness.

Poor connection to vehicle circuit or
open brown wire in vehicle harness.

Repair wire or replace vehicle
harness. Go to Optional Park/Turn Relay Kit Test

Do vehicle turn signals
work?

Disconnect 9 or 12-pin connector.  Is
there 12V at sockets #10 for right

turn and #9 for left turn?

Reconnect 9 or 12-pin connector.
Remove P/T  bulbs from plow

lights.  Is there 12V at each red
wire terminal in the sockets?  (The

purple and gray wires are spliced to
red wires in the P/T sockets.)

Poor ground connection
between bulb and socket or
black/orange ground wire is

open in plow harness.  Repair
wire or replace harness.

Repair vehicle electrical
system.

Go to Optional Park/Turn Relay Kit Test

YES  YES YES

NO

YES

NO

NO
NO
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Apply 12V to long gray wire.  Is
there 12V at short gray wire?

Apply 12V to long purple wire.  Is
there 12V at short purple wire?

Relay kit is OK.  Check bullet
connectors on vehicle

park/turn circuits.NO NO

YESYES

Gray relay circuit failed.
Use good purple relay

circuit or replace relay kit.

Purple relay circuit failed.
Replace relay kit.
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YES

YES NONO

YES NO

Relays are activated.
Black/orange wire in
vehicle harness is
shorted to ground.

NO

*

Red wire in headlamp
harness is open.

Green wire in headlamp
harness is open.

Replace vehicle high
beam relay.

*Low beam: orange or yellow
wire in headlamp harness is

open.

High beam: Is there 12V at
terminal 30 with the green wire
at the vehicle high beam relay?

Remove headlamp harness
connectors from vehicle

headlamps.  Is there 12V at
each orange wire socket (low

beam) and red wire socket
(high beam)?

Remove black/orange wire
from vehicle high beam
relay.  Do the high beam

lights work?

Is there 12V at terminal
87a with the red wire at
the vehicle high beam

relay?

**
YES
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Is there ground at the
light blue/white wire socket
in the right connector and

dark blue/white wire
socket in the left

connector?

Check for poor or corroded
connections in the

headlamp harness and at
relays. *

Relays are activated.
Black/orange wire in

vehicle harness is shorted
to ground.

Disconnect the
black/orange wire from the
relay.  Does the headlamp

work?

Replace relay.

** Dark blue/white or
light blue/white wire in
headlamp harness is

open.

Dark blue/white or
light blue/white wire in
headlamp harness is

open.

Right side headlamp:  Attach
a ground jumper wire to

terminal 87a with the
dark blue/white wire on the
right side relay.  Does the

headlamp work?

Left side headlamp:  Attach a
ground jumper wire to
terminal 87a with the

light blue/white wire on the
left side relay.  Does the

headlamp work?

Right side headlamp:  Attach
a ground jumper wire to

terminal 30 with the
dark blue/white wire on the
right side relay.  Does the

headlamp work?

Left side headlamp:  Attach a
ground jumper wire to
terminal 30 with the

light blue/white wire on the
left side relay.  Does the

headlamp work?

YES

YES

YES

NO

NO

NO

NO

YES

YES

YES
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If no low beam: black wire in
plow harness is open.

If no high beam: white wire is
open.

If no high or low beam: Dk
blue/orange wire is open.

On the plow harness
connector, attach a ground

jumper wire to pin #8 and 12V
to pin #2 (low beam) or pin #6
(high beam).  Does the  right
side plow headlamp work for

both high and low beam?

On the vehicle 12-pin
harness connector, is

there 12V at socket 6 (high
beam) and sockets 2 and

7 (low beam)?

Disconnect the 12-pin
harness connector.  Do

the vehicle headlights turn
on?

NO
*

YESYES

If no low beam:  black/white
wire in plow harness is open.
If no high beam:  white wire is

open.
If no high or low beam :  Lt
blue/orange wire is open

YES
On the plow 12-pin harness
connector, attach a ground

jumper wire to pin #12 and 12V
to pin #7 (low beam) or pin #6
(high beam).  Does the  left

side plow headlamp work for
both high and low beam?

Either black wire (right
headlamp) or

black/white wire (left
headlamp) in vehicle

harness is open.

White wire in vehicle
harness is open.

NO

NO

Go to Vehicle
Headlamp Test

12-pin.

Green wire in
headlamp harness is

open.

Yellow or orange wire
in headlamp harness

is open.

NONO

NO YES

YES

High beam:  Open the
connection between the white

wire of the vehicle harness
and the green wire of the

headlamp harness.  Is there
12V at the green wire?

Low beam:  Open the
connection between the yellow

and orange or orange wire
terminal of the headlamp

harness and the black wire of
the vehicle harness.  Is there
12V at the yellow and orange

or orange wire?

*

*

*

*

YES

*
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Brown or pink wire is open.
Check brown wire connection
to vehicle park lamp circuit or

fuse in pink wire.

Dk blue wire in headlamp
harness open.

**

Dk blue/orange
wire in vehicle

harness is open.

*
Move ground jumper wire to

terminal 30 with Dk blue wire at
curb side relay.  Does right

plow headlamp work?Remove ground jumpers.  Is
there 12V at terminal 86 with

brown wire (pink wire for
DRLs) at all relays?

Lt blue/orange
wire in vehicle

harness is open.

*Move ground jumper wire to
terminal 30 with Lt blue wire at

driver side relay.  Does left
plow headlamp work?

Lt blue wire in
headlamp harness is

open.

*

Remove ground jumper wires.
Disconnect the 12 pin harness

connector.  Touch socket 5 of the
vehicle harness connector with a

ground jumper wire.  Do the
relays make a clicking sound
indicating they are activating?

Black/orange
ground wire in

vehicle harness is
open.

Attach a ground jumper wire to
terminal 85 with black/orange
wire at the relays.  Do plow

headlamps work?

*

Black/orange
ground wire in

plow harness is
open.

*
Replace relay.

Reconnect all harness
connectors.  Attach a ground

jumper wire to terminal 87 with
the Lt blue/orange wire at the
driver side relay.  Does the
right plow headlamp work?

Reconnect all harness
connectors.  Attach a ground

jumper wire to terminal 87 with
the Dk blue/orange wire at the
curb side relay.  Does the left

plow headlamp work?

YES

YES

YES

NO

NONO

YES

NO

YES

YES

NO

NO

YES

NO

YES
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Channel

Rod

1/2 x 1-1/2"
Cap Screw Gr. 5

1/2" Nut

1/2" Flat Washer Gr. 8

1/4 x 1-1/4" Pin
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