











Arctic Equipment Manufacturing Corporation RO1
M3551 (Plow Partner Power Unit)

Pressure Compensated Flow Control

Pressure compensated flow control provide constant regulated flow in one direction (when plow
is coming down) regardless of changes in load pressure. Flow in reverse direction (when plow
comes up) is non-regulated free flow.

Control Switch

The M3551 control box has two push buttons. One up button and one down button.
The up button starts the motor and shifts the 4W/2P valve to lift the plow. The down button
starts the motor and shifts the 2W/2P valve to lower plow.
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M35351 WIRING DIAGRAM
INSTALLATION
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POWER UNIT M3551
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M3551Parts List

Rev | Ref# | Qty | Part # Description
1 1 | FP12379 Pump base assembly
la 1 | FP7985 Needle Bearing (Pump Shaft to Pump Base)
2 1 | FP0126 Ball, 5/16
3 1 | FP2680 Poppet
4 1 | FPO130 Spring
5 1 | FP3276 Plug, 9/16
6 1 | FP3274 Plug, %
7 1 | FP1723-0.75 Flow control
8 1 | FP13059 Return tube
9 1 | FP13092 Suction tube, 90 deg elbow
10 1 | FP13107 Filter screen
11 1 | FP14045 Reservoir
12 6 | FP7703 Screw, self tapping, 10mm x 3/8
R0O2 |13 1 | FP18442 Motor, 12VDC
R0O3 | 13a 1 | FP8714 Brush Kit for ISKRA Motor (FP18442)
13b 1 | 52589-M Brush Kt for Prestolite Motor (FP8034)
14 1 | FP2352 O-ring
15 2 | FP7527 Relief valve kit
RO1 | 16 1 | FP0490-D Valve ass’y, 2 way / 2 position #8
ROI | 16a 1 | FP10861-D Coil
ROI | 16b 1 | FP10907-D Cartridge
RO1 |17 1 | FP10833-D Valve, 4W /2P
ROI | 17a 1 | FP18835-D Coil
RO1 | 17b 1 | FP11111 Cartridge
18 1 | FPNO571 Vent plug
19 1 | FP3240 Control box
20 1 | FP1694 Terminal, quick connect
21 1 | FP1346 Terminal, ring, 5/16 screw
RO3 | 22 1 | FP17757 Solenoid
23 1 | FP3414 Terminal #10 stud
24 1 | FPNO451 Butt connector
25 1 | FPN0619 10 amp fuse
26 1 | FPN0620-SA Control box and harness assembly
27 3 | FPN0622 Male connector
28 3 | FPN0623 Female connector
29 1 | FP2238 Pump mounting plate
30 2 | FP7899 Self tapping screw, 5/16
31 1 | FPK12171-250 | Modular pump assembly
32 1 | FP2159 Pump shaft seal
33 1 | FP2318 Bearing, motor to pump base
e ROI:

FP0490-D was FP0490




FP10907-D was FP0307 *note: if Deltrol cartridge with 3/8 stem FP0307 is
replaced with Deltrol cartridge with 2 stem FP10907-D, coil must also be
replaced with FP10861-D

FP10861-D was FP0496 *note: If coil FP0496 is replaced with FP10861-D,
Deltrol cartridge with 3/8” stem must also be replaced with Deltrol 4 stem
FP10907-D

FP7249-D was FP7249

FP0679-D was FP0679 *note: If Parker cartridge FP0679 is replaced with Deltrol
cartridge FP0679-D,Parker coil must also be replaced w/ Deltrol coil FP18835-D
FP18835-D replaces FP10977

FP11111 replaces FPN0406 *note: if Parker cartridge FPN0406 is replaced with
Deltrol Cartridge FP11111, Parker coil FPN0408 must also be replaced with
Deltrol coil FP18835-D

FP10833-D was FPN0352

e RO2 FP18442 was FP8034
e RO3 FP17757 was FP7518



Valves 2 way /2 position (2w/2p) cavity (O-ring) change

1. Power units manufactured prior to 2010

Typically manufactured with "Monarch-style™ valve cavity, identifiable by:

a) Cavity without identification mark (without Greek letter delta (triangle)) (see picture 1)
b) Black O-ring, with 0.070" cross-section (see picture 3)

2. Units manufactured in 2010 and beyond

Typically manufactured with "Industry standard" valve cavity, identifiable by:

a) Cavity with identification mark - Greek letter delta (triangle) (see picture 2)

b) Blue O-ring, with 0.087” cross-section (see picture 3)

Valve replacement

a) Cavity and O-ring must be selected correctly for proper sealing function, the rest of the valve is the same.
If necessary, replace O-ring with the proper O-ring to match the valve cavity:

b) Cavity without identification mark requires black O-ring, with 0.070" cross-section (see picture 3)

c) Cavity with identification mark requires blue O-ring, with 0.087” cross-section (see picture 3)

Picture 1 Picture 2

Picture 3
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Troubleshooting flow chart for power unit M3551

]

- Motor does not operate.

- Plow partner does not raise

- Plow partner does go down

- Plow partner does does not hold in down
position.

- Plow partner leaks down in up position

Warning:

-Top of battery needs to be protected. If positive side of battery is accidentally grounded
person could be burnt or wiring system can be damaged, or battery gasses could explode
causing injuries.

-Disconnect cable from negative battery terminal before replacing the motor or solenoid.
-Always wear eye protection and protective clothing when working around hydraulic
systems.

-Remove jewelry and objects that might conduct electricity while working on power units.
-Fluid under pressure can pierce the skin and enter the bloodstream causing death or
serious injury.

- When adjusting the relief valve be sure to use a pressure gauge. Failure to accurately
set the relief valve can cause failure resulting in damage to the equipment or cause
bodily harm.

Specification:

-Max Amp Draw 210 AMP (AMP draw of motor should be measured at maximum raise or
maximum angle when motor is running at pressure setting at 2000 psi).

Note: Do not operate motor continuously for more than 30 sec.

-Relief valve setting RV1 2000 psi (this is system relief valve and it is closer to the top),
and RV2 2000 psi (this one is for down pressure and it is closer to bottom).
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Troubleshooting tips M3551:

1. Pump shaft can be turned freely (smoothly) using two fingers. If it can’t be turned replace pump.
Proper pump rotation is clockwise looking from the motor end.

2. Use a screwdriver to check magnetism of solenoid coils. Place screwdriver on the nut securing
the coil and have the switch operated. Strong magnetic attraction should be felt.

3. When testing or making adjustments on the relief valve the system must be “dead headed”
(cylinder at full stroke or in a position where cylinder movement is zero).

4. AMP draw of motor should be measured at maximum raise or maximum angle when motor is
running at 2000 psi system pressure.

5. Use volt meter or test light to test for power in a harness or continuity in a switch. A test light is
simply a light bulb which has one end connected by a wire to an alligator clip and the other end
connected to a metal probe. It is used to check the electrical circuit when the battery is connected
to the system. The alligator clip is grounded and the light glows when the probe comes in contact
with a ““live™ electrical component.

6. Do not screw cartridge valves into cavity too fast; use a back and forth motion and have O-rings
well lubricated.

7. Clean all parts thoroughly before assembly and lubricate with clean oil.

8. Do not use Teflon tape on hydraulic connections as it can easily jam the valves and plug the
filters in the system, use pipe sealant. Never apply pipe sealant at the end of fitting, always 2- 3
threads back.

9. If valves are not stamped, C valve is at the back and B valve is at the front.

10 .To adjust relief valve:

a. Loosen jam nut counter-clockwise. b. Turn screw clockwise to increase pressure or turn screw
counter-clockwise to decrease pressure.c. Tighten jam nut clockwise to 50in.Ib. torque.d. Check
system pressure after jam nut is tight. Readjust pressure if screw is moved during tightening of
jam nut.

RO1




MOTOR DOES NOT OPERATE M3551

Is there power
at the positive
motor stud?

No

Is there power on
the motor terminal of
solenoid, when

»(switch is activated |Yes

Yes

Is there good
ground
connection?

yes

A 4

Remove motor.
Will it run when
12V is applied?

Clean and
tighten all
connections.
Electrical
connections
No |must be free of

—|corrosion and

Are all connections
. |from (motor/

(up or down?

JrNo

Is there power to
control terminal wire
(white wire) when
switch is activated (up
or angling)? Is battery

tight?

"|solenoid) clean and

v No

Clean and tighten all
electrical connections.

Yes

Yes

Is pump shaft
seized?

Yes
A\ 4

Replace pump.

\4

tight. charged?
: l No
No|Repair (check Battery terminals and all
brushes)/ replace | |glectrical connections must
motor. be free of corrosion and

tight. Charge battery.ls
there power to control
terminal wire?

*No

Is there power leaving |No

Check that solenoid is grounded.
If there is good ground connection
to solenoid and motor does not
operate, replace solenoid . Hint: If
you do not hear"click" sound from
solenoid when up, left or right
switch is pressed, replace
solenoid (assuming there is good
ground connection to solenoid).

switch (control box)?

Are harnesses (connectors)
plugged in each other

roperly?
Yes properly
v
Repair/ replace
intermidate
(center) harness. Yes
Replace fuse Is the fuse
2

(check for a short (10 amp)OK?
i No
in harness/ motor/ |€¢——
switch)

v Yes

Replace switch

(control box).

MOTOR OPERATES CONTINUOUSLY M3551

|If motor operates continuously, change solenoid. |
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PLOW PARTNER DOES NOT RAISE M3551

Does the motor No [Does motor operate whendown | Yes  |Replace switch or
operate when up —|switch down is pressed? replace control box.
switch is pressed?

\ 4

No \ 4
Yes v [See chart - Motor does not operate. ]
Is fluid level 3/4"
below filler hole? Yes_[Add UNIVS J13 oil.
No ¢
Is there pressure in cylinder port
when up switch is pressed? (Use s motor Is suction Replace
pressure gauge)(Hint:Check relief [ No S tler:)nFI)r;? in Yes, fiter No | pump.
valve condition.) direction? plugged? N Y
Yes $ Nov Ye I'i I -
Adjust relief valve to 2250 psi. Can it be . éplace suction
done?Using a gauge in the pressure Ei?:rlr/replace filter.Change oil and flush
line, loosen the jam nut and turn ' system. Is there pressure?
adjusting screw clockwise a turn or two Does the
and watch the gauge; if it goes up, Does pump motor
continue to turn the screw until the No |shaft turn Yes |armature turn
required setting is reached. Retighten > freely? tightly?
the jam nut.
Yes No
\ 4 v
Does plow raise up? Replace pump. Yes
A\ 4
No ¢ Repair/
Is there power to coil C (4w/2p) replace
(green wire)? motor.
Yes No
A 4
Is there power Replace switch
leaving switch | | _|(control box).
(control box)? d
v Yes
Are harness connectors plugged
into each other properly?
v
Is there magnetism Replace C (4w/2p) Yesv
on C (4w/2p) coil.  |Yes [valve cartridge. Does Repair/replace harness that
N plow raise up? does not have power.
o
v No v Check for bent
Replace C (4w/2p) Check condition of flow or seized
valve coil. control FC1. Does plow raise | __No |cylinder.
up? - RO1




PLOW PARTNER DOES NOT GO DOWN M3551

Does the motor Does motor operate when up
operate when down No , [switch is pressed? Yes
switch is pressed? g
v No
l [See chart - Motor does not operate. ]
Yes
Is fluid level 3/4"
below filler hole? YeSI |Add UNIVS J13 oil.
Yes l
Is there power to coil B (2w/2p)
(red wire)?
Yes No
A 4
:S th.e re poyvir Replace switch
eaving switc No |(control box).
(control box)? »>
y Yes
Are harness connectors plugged
into each other properly?
A
Is there magnetism Replace B(2w/2p) Yes v
on B (2w/2p) coil.  |Yes  |valve cartridge. Does Repair/replace harness that
plow go down? does not have power.
i No
No ¢

Replace B (2w/2p) Check condition of flow
valve coil. control FC1. Does plow go No

Check for bent or
seized cylinder.

A 4

down?

RO1

Replace switch or
replace control box.




PLOW PARTNER DOES NOT HOLD IN DOWN POSITION M3551

line, loosen the jam nut and turn

continue to turn the screw until the

the jam nut(Hint:Check relief valve
condition.). Pressure should be

port.

Adjust relief valve to 2000 psi. Can it be
done?Using a gauge in the pressure

adjusting screw clockwise a turn or two
and watch the gauge; if it goes up,

required setting is reached. Retighten

measured in up position C1 cylinder

Does the motor

Does pump
No |shaft turn
" |freely?

No

A 4

Yes

A

4
Check condition and setting
of relief valve RV2 it should

be 2000 psi - pressure isto | No

\4

Is suction filter

armature turn
plugged?

No ltightly?

Yes
v

Replace pump.

Yes
Clean/ replace

suction filter.

be measured at C2 cylinder
port. (valve is closer to the
bottom of pump base). Does
plow hold in down position?

Clean check valve located
between B and C
valve.Lightly tap steel ball of
check valve CV1 against
aluminum seat in the pump
base.

Replace motor.

Change oil and
flush system.

PLOW PARTNER LEAKS DOWN IN UP POSITION

Fix any leakage from cylinder or
fittings or hose. Is plow still going
down? Be sure that hoses are
connected in proper way (see
operational diagrams) and that
cylinder is attached on way that
piston rod is facing down.

Change B
cartridge valve.
Is plow still going
down?

Yes

\4

Yes Change cylinder.
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