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TOOLS FOR DISASSEMBLING MOTOR
Fig. 1-1 Extractor Jack

Fig. 2-1 Jacking Plate
Code 150-001

Fig. 3-1 SAI Special Tool
Code 150-002

Fig. 4-1 Thrust Tube
Code 150-003
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Fig. 4-1A Commercial Tools
Snap-On Tools #CG400

MOTOR STRIP-DOWN PROCEDURE
NOTE: On assembly at the factory, one of the distributor closing bolts is lead sealed.
The number on the seal is a factory reference number and must not be removed.
The guarantee, where applicable, on motors returned for repairs is only valid if this seal is intact. See
also guarantee conditions on page 1.

1. PRELIMINARY STEPS
Drain the motor casing of oil keeping it available for analysis.
It is advisable to mark the alignment of the distributor ports with respect to the motor cover so it can be
reassembled in the same position [1].
To help with fault diagnosis, it is advisable mark also the position of the motor cover with respect to the
motor body and, once the motor has been opened, the position of each of the cylinders with respect to
the motor body.
2. REMOVING THE DISTRIBUTOR
Remove all 5 distributor bolts.
Lift off the distributor cover and rotary [2a].
Take out the distributor drive pin [2b].
If the distributor is of the type with the bronze bearing disc, remove also the two locating pins.
The working surfaces of the distributor rotary, disc and cover must not become scratched or damaged
in any way.
To remove the disc and rotary valve from distributor cover, tap the back of the cover with a hammer or
with the drive pin inserted in its slot, lever sideways, to dislodge the rotary - do not use pliers.

1

2a

2b
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3. REMOVING THE MOTOR COVER
Remove motor cover closing bolts. With an appropriate jacking plate (see Fig. 2-1, page 14), using
the distributor bolt holes [3a] and levering on shaft through distributor drive pin hole, lift off motor
cover [3b].
3a

3b

4. REMOVING THE REAR RETAINING RINGS
For motors with roller bearings: remove the inner bearing race from the shaft using spacer block and
extractor jack (see Fig. 1-1, page 14) [4a].
Using pliers, remove the retaining clip [4b]. Take off the spring and the retaining ring.
4a

4b

5. REMOVING THE CYLINDERS
Rotate the shaft so that the piston of the cylinder to be removed is fully extended.
By hooking a finger under the piston and tapping the cylinder with a rubber hammer to loosen the
piston from the shaft, lift out cylinder and piston [5].
5
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6. REMOVING THE SHAFT
It is advisable to place a protective covering over the
spline of the shaft (e.g. tape) before extraction to avoid
damaging the shaft seal [6].

6

Motors with roller bearings: lift out the shaft
Motor with ball bearings: remove the shaft by tapping
on the end of the shaft with a rubber hammer.

7. REMOVING THE SHAFT BEARINGS
The bearings can be removed from the motor body and motor cover using appropriate extractors or
punches [7a].
The inner bearing race may be removed from the shaft as shown in the diagram [7b].
7a

8. REMOVING THE SHAFT SEAL
Remove the circlip using pliers or screwdriver [8].

7b

8

Lift the shaft seal from its seat using fingers or suitable
lever or punch.
The shaft seal may be removed without dimantling the
motor by removing the circlip which holds it in position
and applying air pressure in the motor casing through
one of the drain line holes until the seal blows out.
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9. REMOVING THE BUSHINGS
To remove the bushings from their seats in the motor body and in the motor cover it is necessary to
use the appropriate tools [9a].
Before inserting the expansion jack, separate the trunnion, the two bushings, and the seal from the
lower bush with a screwdriver to facilitate the removal of the bushings [9b].
Introduce the expansion jack, placing the expansion grips beneath the upper bushing using the nut
[9c].
9a

9b

9c

Place the thrust tube (see Fig 4-1, page 14) over the expansion jack and insert the jacking screw [9d].
Extract the bushing by turning the jacking screw [9e].
Remove the circlip above the lower bushing. Repeat the above operations to remove the lower
bushing.
Remove the trunnion seal using fingers or screwdriver [9f].
9d
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9e

9f

TOOLS FOR ASSEMBLING MOTOR
Fig. 1-2

Fig. 2-2

Fig. 3-2

Fig. 4-2

Fig. 5-2

Fig. 6-2

Motors
MTcp450
MU300
MTcp500
MU800
MTcp1000

A
Ø50mm

B
28 UNI 221

Ø55mm

36 UNI 220

Ø85mm

56 UNI 221
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MOTOR ASSEMBLY PROCEDURE
1. MOTOR BODY & COVER SUB-ASSEMBLY
Before proceeding with the motor body sub-assembly remove any extraneous material that has
been deposited on the inside of the motor body
and ensure the seats of the bushings, bearings,
shaft seal and internal surfaces of the bushes
are clean and in good condition.
1.1 ASSEMBLY OF THE BUSHINGS
Insert the trunnion seal diagonally in the bushing seat with the open side containing the o-ring
face down [1a]. Straighten the seal only after it
has been pushed beyond the seat of the circlip
[1b].
Insert the lower bushing [1c] and push it beyond
the seat of the circlip (by a max of .019 mm) using an appropriate punch with a press or hammer [1d].

For motors M05, L7, L9:
These motors have single bushings on the motor cover and motor body sides and do not have
the trunnion seals.
The longer bushings inserted in the motor cover
have to be aligned so that the perforation is perfectly aligned with the oil feed opening in the
bushing seat.
Insert the o-ring and slipper seals in the perforation after insertion of the bushing with the slipper on the inside of the bushing.
The bushings in the motor body do not have seals
and do not need to be aligned. M05 Series motors with an aluminum motor body do not have
bushings in the motor body.

Insert the circlip in its seat [1e]. Insert the upper
bushing making sure it sits against the circlip [1f].
Repeat the operation for the remaining bushings
in the motor body and cover.

1a

1b

1c

1d

1e

1f
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1.2 ASSEMBLY OF THE SHAFT SEAL
Insert the C-clip in its seat [1g]. Insert the shaft seal taking care not to ruin the surface of the seal on
sharp edges. Check that the surfaces of the seal seat in the motor body and on the shaft have not
been damaged. Using an appropriate contact with the circlip.
1.3 ASSEMBLY OF THE SHAFT BEARINGS
Place the bearing horizontally in its seat [1h].
IMPORTANT: The bearing has to be placed so that the internal bearing race of roller bearings can be
extracted after the bearing has been positioned in its seat. With a suitable punch and keeping the
bearing in a horizontal position lower the bearing using a hammer until it is properly seated [1i].
1g

1h

1i

2.1 SHAFT SUB-ASSEMBLY
Place the retaining ring and the spring on one end of the spherical piston support ring [2a]. Insert the
external C-clip on the same side. Insert the internal C-clip on the same side [2b]. Check that the
distance between the ends of the C-clip are .078 + .030 mm apart.
Note: With the M05 and M1 Series shafts, it is necessary to first place the internal C-clip and the
spherical piston support ring on the shaft, then to insert the C-clip [2c].
2a

2b

2c
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2.2 CENTRAL BEARING ASSEMBLY
After having fixed the shaft in vertical position with the shaft output pointing down, position the spherical ring on the shaft with the assembled rings on the lower side.
Insert the internal spacer ring [2d]. Insert the rollers between the shaft and the spherical piston
support ring making sure that all the rows are filled [2e].
Insert the rear internal spacer ring. Insert the rear internal C-clip, making sure it is well seated by
rotating it in its seat with a screwdriver.
Having completed the assembly, ensure the spherical piston support ring rotates freely.
2d

2e

3.1 SHAFT ASSEMBLY
For roller bearings: remove the front and rear internal bearing races and assemble them to the shaft
using an appropriate punch and hammer, ensuring they are properly seated.
Insert the shaft in the bearing in the motor body, taking care not to ruin the shaft seal [3a].
For ball bearings: insert the shaft in its seat in the motor body [3b]. Keeping the shaft vertical, drive
the shaft down with a rubber hammer until it is properly seated.

3a
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3b

3.2 CYLINDER ASSEMBLY
Grease the seal seats in the cylinders [3c]. Insert o-rings in their seats [3d]. Some cylinders are
without o-rings, see page 8.
Introduce the slipper seal into the cylinder [3e], pushing it beyond its seat. Rotate the seal placing
one side of it in the seat and pull the other end down to complete its insertion.
Insert the pistons in the cylinders [3f].
3c

3d

3f

3e

Insert the first cylinder in one of the bush seats in the motor body. Rotate the shaft so that the shaft
eccentric is close to the piston foot. Pull out the piston and place the lip of the piston foot between the
retaining ring and the spherical piston support ring [3g]. It may be necessary to lift the shaft and the
cylinder 0.15 mm to facilitate the operations.
Insert the remaining cylinders in the same way, using the tool indicated to assist in the insertion of the
piston foot between the retaining ring and the spherical ring [3h].
On conclusion, make sure the cylinders and shaft are properly seated by tapping the cylinder trunnions and shaft-end with a rubber hammer [3i].
3g

3h

3i
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3.3 ASSEMBLY OF THE RETAINING RING
Position the retaining ring over the edges of the piston feet [3j]. Position the spring with the outside
edge resting on the retaining ring. Position the circlip on the spring.
With appropriate pliers, pushing down to compress the spring and making sure the spring remains
centered with the retaining ring, insert the circlip in its seat [3k].
Make sure the circlip is properly seated by trapping it radially and making it rotate in its seat with a
punch and hammer [3l]. Having completed the operation, make sure the shaft rotates without excessive resistance using the lever (see page 19) inserted in the distributor drive pin slot on the end of the
shaft [3m]. By tapping the cylinder trunnions and shaft end with a rubber hammer, ensure the cylinders and shaft have remained properly seated [3n].
3j

3k

3m

3l

3n

3.4 CLOSING THE MOTOR
Grease the o-ring seats between motor cover and motor body [3o] and insert the o-rings [3p], alternatively, position the paper gasket on the motor body.
Position the motor cover over the body so the cylinder trunnions are aligned with the bushes in the
motor cover [3q]. For motors with the o-rings between cover and body, it is advisable to insert the
bolts in the cover to ensure the o-rings are correctly positioned when closing the motor.
Lower the cover keeping it in a horizontal position until it sits on the motor body. With ball bearings,
it will be necessary to use a rubber hammer to close the motor. IMPORTANT: Do not hammer the
distribution surface in the center of the motor cover.
Insert the motor closing bolts. When tightening the bolts, always procede with two diametrically
opposed bolts. Having concluded the assembly, ensure the shaft rotates without excessive resistance.
3o
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3p

3q

4.1 SETTING THE DIRECTION OF ROTATION OF THE MOTOR SHAFT
For the motor shaft to rotate as described on page 3, Direction of the Motor Shaft, the motor has to be
put “in phase” before the distributor is assembled [4a].
To set the motor “in phase”:
Choose any one of the cylinders of the motor (reference cylinder). Rotate the motor in relation to the
center of the motor and the viewpoint of the operator, the reference cylinder is on the opposite side of
the motor and in line with the operator.
With an appropriate lever inserted in the distributor drive pin slot in the end of the shaft, rotate the
shaft until the reference mark to one side of the slot is positioned on the same side as the reference
cylinder.
Keeping note of the reference cylinder, proceed with the assembly of the distributor.
To set the motor “out of phase”:
Position the reference cylinder as described above.
Rotating the shaft so the reference mark is on the opposite side and in line with the reference cylinder
(rotated 180° from the in phase position). The motor will be out of phase and the shaft will rotate in the
opposite direction from that indicated above.
4a

REFERENCE
CYLINDER

OPERATOR

IN PHASE

OUT OF PHASE

SHAFT
ECCENTRIC
REFERENCE MARK

If there are no reference marks on the shaft:
Position the reference cylinder as described above.
Rotate the shaft so the distributor drive pin slot is perpendicular to the line
between the center of the motor and the reference cylinder. Closing one
of the cylinder feed channels to the left of the reference cylinder, rotate
the shaft a quarter turn counter-clockwise.
The motor is in phase if suction of the cylinder is felt with the finger. The
motor is out of phase if cylinder compression is felt with the finger. Return
the lever to the starting position. If the motor was out of phase, rotate the
shaft 180° to put it in phase, or vice-versa [4b].

4b
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4.2 DISTRIBUTOR ASSEMBLY
IMPORTANT: To avoid seriously damaging the motor, do not attempt to place a distributor cover preassembled with rotary valve and disc directly onto the motor cover [4c]. The internal components of
the distributor must be assembled separately from the distributor.
IMPORTANT: Ensure no objects (e.g. locating pins) fall into cylinder feed holes in the motor cover. If
this happens, it will be necessary to dismantle the motor to remove the object. To avoid this problem
it is advisable to insert the five distributor cover bolts in the oil feed holes before assembling the
bronze disc locating pins in the motor cover.
4c

4.3 Rotary valve sub-assembly
Insert the o-ring [4d] and the plastic slipper [4e] with the concave side on the o-ring side in the seat,
top side of the distributor rotary. The plastic seal should be assembled by first placing the positioning
lug in its seat [4f].
For versions with steel ring: first place the o-ring, then the plastic seal (without lug) and then the steel
ring.
4d
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4e

4f

4.4 Distributor cover sub-assembly
Insert the distributor/motor cover o-ring in the seat in the bottom of the distributor cover [4g].
For distributors with the bronze disc, insert the o-ring [4h] and the plastic slipper [4i] with the chamfer
side facing the bottom of the distributor.
4g

4h

4i

4.5 Rotary group assembly
Insert the distributor drive pin in the shaft through the central hole in the motor cover [4j]. Obstruct the
five oil feed channels in the motor cover with, for example, the distributor cover bolts. Insert the
locating pins in their holes in the motor cover [4k]. Remove the bolts from the oil feed channels.
4j

4k

Place the disc on the cover, positioning it with the locating pins [4l]. Motors without disc do not have
locating pins.
4l
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Note: Motors produced before 7/87 used 6 mm pins. Motors produced after 7/87 use 5 mm pins. A
certain number of discs produced have holes for both types of pin. It is important when placing the
disc that it is positioned using the correct holes. The disc must sit flush with the motor cover. It does
not need to be pressed on and the five oil feed holes must line up with the holes in the motor cover.
Once positioned it must not be able to rotate or to move laterally.
Insert the centering bush in the disc [4m]. Position the distributor rotary on the disc with the side
containing the seal on top and with the three radial holes to the left of the reference cylinder and the
three axial holes to the right [4n].
4m

4n

4.6 Distributor cover assembly
Place the distributor cover over the rotary, align the bolt holes in the distributor cover and motor cover
[4o]. The distributor can be placed in any one of the five positions. Tighten the remaining five bolts
[4p].
4o
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4p
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