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4.3.2. Repairing the hydraulic pump

A worn belt pulley in the hydraulic pump can be replaced. It can also be
replaced with the pump attached to the bracket.

The pump's pressure relief valve may get clogged up with debris, which may
cause the pump to malfunction. The pressure relief valve can be checked and
cleaned even when the pump is attached to its bracket.

Replacing the belt pulley:

1. Loosen the fastening screws of the hydraulic pump bracket.

2. Open the screws that attach the belt pulley to the bracket (3 pcs, figure
53).

Figure 53. Belt pulley fastening screws

3. Remove the old belt pulley.

4. Fit in the new belt pulley.

5. Tighten the screws.

The tightening torque is 25 Nm. Use thread locking compound.

Pressure relief valve disassembly

Reserve a container for this procedure into which you can drain the oil from
the partially dissembled system.

1. Open the cylinder-side end of the pressure hose and disconnect the
pressure hose from the pump.

If the pump-side end of the hose is equipped with a banjo connection, the
cylinder-side connector does not need to be detached.

2. Open the adapter nut (figure 54)
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Figure 54. Hydraulic pump pressure relief valve

3. Lift out the pressure relief valve (figure 55) and clean it of any debris and
impurities.

Figure 55. The hydraulic pump and the pressure relief valve

4. Set the cleaned pressure relief valve back in the pump.

5. Tighten the adapter nut.

The tightening torque is 40 Nm.

4.3.3. Installing the hydraulic pump

Installing the hydraulic pump:

1. Mount the hydraulic pump in the bracket using fastening screws (figure
52).
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The tightening torque is 25 Nm. Use thread locking compound.

2. Set the bracket against the front surface of the bearing housing and
tighten the fastening screws (figure 51) loosely.

Use thread locking compound.

3. Set the belt in its place and lift the bracket until the belt tightens.

4. Tighten the bracket fastening screws at the same time.

The tightening torque is 50 Nm.

5. Install the pressure hose (figure 50, point A) and return hose (figure 50,
point B).

6. Fill the oil reservoir with oil and use the system (motor running, in forward
gear), moving the reversing deflector up and down several times.

This removes air from the system.

4.3.4. Replacing the oil filter

The oil filter in the oil reservoir must be replaced after every 500 operating
hours.

Replacing the oil filter:

1. Open the six cover screws (figure 56)

Figure 56. Oil reservoir cover screws

The filter is located under the cover and has a spring on top of it that
keeps the filter in place (figure 57).
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Figure 57. Oil filter spring

2. Remove and replace the spring and the filter.

It is not necessary to replace the spring unless it is damaged.

3. Put the cover back into place.

Make sure that the cover seal is correctly positioned in the groove (figure
58, point A). The cover must also be positioned correctly so that the spring
is in line with its support (figure 58, point B).

Figure 58. Oil reservoir cover

4. Reattach the six cover screws (figure 56).
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5. Steering nozzle and operating shaft
The steering nozzle (figure 59, point A) is used to turn the direction of the
water from the jet, causing the boat to turn. The steering nozzle is operated
with the levers (figure 59, points B and C) and shaft (figure 59, point D).

Figure 59. Steering nozzle and operating shaft

5.1. Steering nozzle

5.1.1. Removing the steering nozzle

1. Remove the dowel pin (figure 60, point B) that locks the shaft of the
steering nozzle to the steering shaft (figure 60, point A).

The dowel pin is attached to the shaft with a nut (figure 60, point C). At
this point the reversing deflector should be in the down position.
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Figure 60. The shaft and the dowel pin

2. Open the locking nuts of the steering nozzle spindles (4 pcs, figure 61,
point A) and pull out the spindles (figure 61, point B).

You can make use of the extraction holes on the spindles (figure 61, point
C). Note that there are two spindles, one at the top of the steering nozzle
and one at the bottom.

Figure 61. Steering nozzle spindles

3. Lift steering nozzle off.
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5.1.2. Repairing the steering nozzle

A worn or damaged sleeve 10889, spindles 10892 (2 pcs) and anode 10409
can be replaced from the steering nozzle. The plastic bearings of the steering
nozzle are also replaceable.

The steering nozzle is cast aluminium (AlSi7Mg), and minor breakages can be
repaired by welding. The filler metal for the welding is AlMg5. If the swinging
arm or shaft holes show breakages, the steering nozzle must be replaced, not
repaired.

NOTE!

Bare aluminium areas must be painted when welding the
steering nozzle. Use paints suitable for aluminium. Check the
correct paint type from the paint supplier.

5.1.3. Installing the steering nozzle

The procedure can also be carried out with the reversing deflector in place.

1. Fit the steering nozzle and the stator steering shaft (figure 62, point A)
into place, making sure that the spindle holes (figure 62, point B) are
aligned. At the same time, push the shaft of the steering shaft onto the
steering shaft.

It is advisable to apply some petroleum jelly onto the end of the steering
shaft to make it easier to install the shaft.
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Figure 62. Installing the steering nozzle

2. Fit the spindles into place and tighten the locking nuts (2 pcs/spindle,
figure 63, point B).

The tightening torque is 25 Nm.

Make sure that the plastic seal between the spindle and the steering
nozzle is in place (figure 63, point A). Carry out the same procedure on the
spindle at the bottom of the steering nozzle.

3. Push the dowel pin (figure 63, point D) through the hole on the shaft of the
steering shaft and tighten it with the locking nut (figure 63, point C).

The tightening torque is 75 Nm.

Note that the dowel pin must be installed the right way in accordance with
the figure (figure 63) and that it must be correctly wedged against the
steering shaft (figure 64).
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Figure 63. Installing the spindles

Figure 64. Correct position of the dowel pin on the steering shaft

5.2. Steering shaft

5.2.1. Removing the steering shaft
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1. Open the nut of the dowel pin that locks the shaft of the steering shaft into
place (figure 60, point C) and remove the dowel pin (figure 60, point B)
from the shaft.

2. Remove the steering device from the front end lever (figure 65, point A).

The type of steering device varies according to the boat manufacturer.

The mounting point of the steering device on the lever depends on the type
of the steering device (stroke length). Use a marker pen, for example, to
mark the position of the control lever in relation to the shaft.

Figure 65. Removing the steering device

3. Loosen the screws of the lever fastening sleeve (6 pcs, figure 65, point B).

4. Remove at least two screws and insert them into the threaded holes
(figure 66).
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Figure 66. Threaded holes

5. Tighten the screws until the cone sleeve opens.

6. Pull the steering lever off the shaft.

7. Remove the steering shaft by pulling it out (figure 67).

It is advisable to apply some petroleum jelly onto the shaft before removal.
This will make it easier to remove.
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Figure 67. Removing the steering shaft

5.2.2. Repairing the steering shaft

Replaceable parts in the steering shaft include worn bushings (figure 68) and
the o-ring in the front end.

Figure 68. Bushings and bearings

Replacing the rear end bushing:

1. Remove the old rear bushing by pushing it from the hole with a suitable
mandrel (figure 69).
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Figure 69. Removing the rear end bushing

2. Install the new bearing.

Replacing the front end bushing and sealing ring:

1. Remove the stator (section 6.1. Removing the stator, page 63).

2. Remove the old front bushing by pushing it from the hole with a suitable
mandrel (figure 70). While doing so, remove the o-ring from its groove
(figure 70, point A).

Figure 70. Removing the front end bushing and o-ring

3. Install the new bearing.

4. Install the steering shaft (section 5.2.3. Installing the steering shaft, page
60).

5. Install the new o-ring (figure 71) onto the shaft.
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It is advisable to apply some waterproof petroleum jelly onto the o-ring.

Figure 71. O-ring

6. Install the stator (section 6.3. Installing the stator, page 67).

5.2.3. Installing the steering shaft

Installing the steering shaft:

1. Push the steering shaft through the holes from the front (figure 72).

Figure 72. Installing the steering shaft

2. Clean the shaft of any excess grease.



Steering nozzle and operating shaft
Repair manual

KM/340/EN/1.0.0 61

3. Push the steering lever on the shaft along with the cone sleeve.

Make sure that the lever is in the same position it was in before it was
removed (section 5.2.1. Removing the steering shaft, page 55).

4. Tighten the screws of the cone sleeve, and make them finger-tight.

This way the lever can slide on the shaft and you can find the correct
position for it.

5. Once you have found the correct position for the lever, tighten the lever on
to the shaft with the cone sleeve.

Tighten the cone sleeve screws evenly by tightening each screw in turn
by several revolutions of the tightening ring while making sure that each
screw is tightening the cone sleeve evenly. Do not over-tighten the cone
sleeve or the cone will stretch the outer ring of the lever. An excessively
tightened cone will collapse and lose its grip.

6. Attach the operating device.

Please be sure to attach it in the same hole from which it was removed.
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6. Stator
6.1. Removing the stator

The stator and steering nozzle can be removed at the same time. If necessary,
the steering nozzle can then be removed from the stator. The reversing
deflector cylinder should preferably be placed in a position where it won't
impede the removal of the stator.

Removing the stator:

1. Remove the reversing deflector (section 4.1.1. Removing the reversing
deflector, page 31).

2. Remove the shaft of the steering nozzle (section 5.1.1. Removing the steering
nozzle, page 51, step 1).

3. Open the stator fastening screws (12 pcs, figure 73).

Figure 73. Stator fastening screws

4. Remove the stator from the frame.

Make use of the stator extraction holes (2 pcs, figure 73, point A). The
second extraction hole is located under the stator anode lead.

You can also use a flathead screwdriver to help remove the stator. Push
it between the frame and the stator and carefully crank the stator loose
(figure 74).
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CAUTION!

Be careful.

Careless use of a screwdriver may damage painted
surfaces.

Figure 74. Removing the stator

5. Remove the steering nozzle from the stator if so required by the repair
operation (section 5.1.1. Removing the steering nozzle, page 51, steps 2 and
3).

6.2. Repairing the stator

Replaceable parts in the stator include:

• the o-ring (figure 75, point A).

• the choker (figure 75, point B).

• the zinc anodes (figure 75, point C, 2 pcs).
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Figure 75. Stator o-ring and choker

The stator is cast aluminium (AlSi7Mg), and minor breakages can be repaired
by welding. The filler metal for the welding is AlMg5.

Typically the tips of the blades suffer most damages in the stator (figure 75,
point D). These kinds of damage can be prevented by repair painting any
minor damage.

If the steering nozzle pivots show breakages, the part must be replaced, not
repaired.

NOTE!

Bare aluminium areas must be painted when welding the
stator. Use paints suitable for aluminium. Check the correct
paint type from the paint supplier.

O-rings

Leaking o-rings must be replaced.

Replacing the o-rings:

1. Remove the old o-ring (figure 75, point A).

2. Install the new o-ring.

Apply some petroleum jelly onto the o-ring. This will prevent damage to
the o-ring during the installation of the stator.

Choker

The choker must be replaced if it is damaged.

Replacing the choker:

1. Remove the choker.

Make use of the extraction holes on the choker (figure 76, 2 pcs).
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Figure 76. Removing the choker

2. Fit the new choker into place.

The choker is ultimately attached to the stator with the steering nozzle
spindles, so make sure that the holes are aligned during installation (figure
77).

Figure 77. Installing the choker
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6.3. Installing the stator

1. Push the stator into place with the end of the shaft in the rear bearing
housing and the steering shaft pushing through the bushing on the stator
(figure 78).

The stator is centred with the pins in the frame of the jet (figure 78, point
A, 3 pcs). Make sure that the steering shaft o-ring is undamaged and in
place (figure 78, point B). Apply some petroleum jelly onto the surface of
the o-ring.

Figure 78. Installing the stator

2. Tighten the stator fastening screws evenly.

The tightening torque is 75 Nm.

3. Install the steering nozzle if you removed it from the stator earlier (section
5.1.3. Installing the steering nozzle, page 53).



Stator
Repair manual

68 KM/340/EN/1.0.0



Grease recommendations
Repair manual

KM/340/EN/1.0.0 69

Appendix 1. Grease recommendations
The grease used for lubricating the propulsion unit bearing must meet the
following requirements:

• lithium soap and a thickener with EP additives

• mineral oil as a base oil

• NLGI class 2

• operating temperature range -25 to 130°C (-13–266 °F)

• continuous operating temperature min. 75 °C (167 °F)

Recommended grease brands:

• Würth Multi-Purpose Grease III

• FAG Multi2

• FAG Load 220

• Mobil XHP 222

• Neste Allrex EP2

• Shell Retinax Grease EP2

A grease that has equivalent properties to those mentioned above can also be
used for lubrication.
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Appendix 2. Oil recommendations
The operating hydraulic system of the reversing deflector and the lubrication
of the front bearing are designed to use oil that is specifically intended
for automatic transmission systems. The oil must meet the following
requirements:

Kinematic viscosity 40℃ 33-36 mm2/s
Kinematic viscosity 100°C 7.1-7.7 mm2/s
Viscosity index min. 170
Density 15°C 0.835–0.890 g/cm3

Pour point max. -42 ℃
Flashpoint min. 180 ℃

Recommended oil brands:

• Mobil ATF 320

• FormulaShell ATF DEXRON III

• Neste ATF-X

• BP Autran DX III
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Appendix 3. Tightening torques
Use the tightening torques from the table 2 when tightening the propulsion
unit screws. The strength grade of an acid-proof A4-80 screw is equivalent to a
class 8.8 screw.

Table 2. Tightening torques of the screws

  Strength grade    
  8.8 10.9 12.9
Thread Tightening torque

(Nm) (*)
   

M5 5.5 (4) 8.1 (6) 9.5 (7)
M6 9.6 (7) 14 (10) 16 (12)
M8 23 (17) 34 (25) 40 (30)
M10 46 (34) 67 (49) 79 (58)
M12 79 (58) 115 (85) 135 (100)
M16 145 (107) 215 (159) 250 (184)

(*) The tightening torque in pound-feet (approximate value) is marked in the
table in parentheses after the corresponding value in Nm.

A suitable thread locking compound that is good for all purposes is one of
medium strength, for example. Loctite 242 or similar.
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