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DESCRIPTION

The gearbox has five forward speeds plus reverse. All
gears, except reverse, are engaged through synchro-
nizers. All the gears are constant mesh with helical
teeth except for the reverse gears which are straight
toothed.

The gearbox control is by cable; compared with the
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conventional rod system, this one considerably redu-
ces vibrations and the noise deriving from them.
The connection of the rear support to the gearbox is
by a pair of flexible mounts which minimise the tran-
smission of vibrations to the gearshift lever. The diffe-
rential unit forms part of the gearbox block.

The bevel gear pair is hypoid.

Drive shaft

Main shaft

Pinion shaft

Reverse speed drive gear
1st speed drive gear
2nd speed drive gear
3rd speed drive gear
4th speed drive gear
5th speed drive gear
10. Sleeves

11. Ring bevel gear

12. Differential shaft

13. Differential casing

14. Differential supports
15. Spider

16. Side pinions

17. Crown wheels
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GEARBOX ,
Gearbox disassembly 2 1

PRELIMINARY OPERATIONS

1. Remove the thrust bearing.
2. Remove the clutch control fork.

- Drain the gearbox - differential oil.

1. Remove the speedometer sensor.

2. Remove the side support rubber pads.

3. Slacken the fastening screws of the side supports
and remove them.

1. Set the gearbox on the stand using the support tcol
N° 1.820.146.000 (R.4.0189).

1.820.146.000
(R:4.0189)

PA494200000000

RODS AND FORKS

1. Slacken the fastening screw and remove the con-
nection of the gearshaft control rod cables.

1. Slacken and remove the reverse switch from the
rear cover.

2. Using tool N° 1.821.098.000 (A.3.0429) remove the
gearshift control rod oil seal from the rear cover.

3. Slacken the fastening screws and remove the rear
cover.

4. Remove the seal.

-2- 3-1994



[image: image3.png]C.802.5.16.00
C.802.5.16.02

C.802.5.16.03
C.802.5.18.00
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1. Slacken the fastening screws and remove the oil
sump.
2. Remove the seal.

1. Slacken the screw fastening the 18t and 2nd speed
gear control fork on the corresponding rod.

2. Slacken the screw fastening the 1st and 2nd speed
gear engagement lever and remove it.

3. Slacken the screw fastening the 3rd and 4th speed
gear control fork on the corresponding rod.

4. Slacken the cap and remove the spring and ball.

(]
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1. Using tool N° 1.821.057.000 (A.3.0322) remove the
pin fstening the gear selector on the rod.

(1.821.057.000 (A.3.0322)

1. Using a suitable punch remove the pin fastening
the engagement safety lever on the rod.

1. Remove the gear selection and engagement rod.
2. Retrieve the gear selector, spring and lever.
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1. Engage 5th gear and remove the 5th speed gear
and reverse engagement rod retainer ring.

2. Slacken and remove the plug fastening the two
balls, then remove them.

3. Slacken the screw fastening the control lever for
everse and 5th gear on the rod.

1. Remove the 5th speed gear and reverse engage-
ment rod with fork.

2. Retrieve the sleeve.

3. Retrieve the lever.

1. Withdraw the 3rd and 4th gear selsction rod.
2, Withdraw the 1st and 2nd gear selection rod.
3. Take the forks off the synchronizer rods.
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NOTE:

When removing the 3rd and 4th gear rod and the
1st and 2nd gear rod, as the milling marks are
reached gradually, the rod must be turned to pre-
vent the positioning pawls from catching in the
milling marks making it impossible withdraw
them.

1. Remove the three positioning pawls of the gear
selection and engagement rods from the housings on
the gearbox rear support.

2. Slacken the screw and remove the two gear enga-
gement safety pawis.

SHAFTS AND GEARING

- Remove the differential casing (see specific para-
graph).

- Engage two gears, acting on the respective sleeves
to prevent the pinion from rotating.

1. Remove the caulking, slacken the fastening nutand
remove the hub.

2. Remove the 5th speed gear complete with synchro-
nizing unit and bush.
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- I necessary, slacken the main shaft fastening screw.
1. Gradually push the pinion shaft up towards the
differential carrier and remove the items forming the
pinion pack (5th, 4th, 3rd, 2nd and 1st).

If the interference between the pinion and the
inner ring of the rear taper roller bearing prevents
removal of the shaft, use tool N° 1.821.040.000
{A.3.0296) as Hlustrated.

- Insert the first part of tool N° 1.821.114.000
{A.3.0490) in correspondence of the 4th speed drive
gear.

- Re-assemble the pinion
shaft rear bearing.

- Fitthe second part of the
tool in correspondence of
the 5th speed driven
gear, locking it on the pi-
nion with the correspon-
ding nut.

1. Remove the seal ring
on the drive shaft.

PA494200000000

1. Using tool N° 1.821.107.000 (A.3.0452) remove the
oil seal ring of the drive shaft.

1. Remove the retainer spring and remove the pin
connecting the drive shatt to the joint.

2. Remove the drive shaft.

3. Remove the retainer spring and remove the pin
connecting the main shatft to the joint.

4. Remove the joint from the main shatft.

1. Remove the drive shaft bush and oil seal using tool
N° 1.821.035.000 (A.3.0291).

1.821.035.000

(A.3.0291)
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1. Slacken the screw fastening the reversing shaft.

1. Remove the reversing shaft complete with sliding
gear and fork.

1. Insert tool N° 1.820.037.000 (A.2.0300) on the end
of the main shatt to prevent the shaft from tuming.

1.820.037.000

(A.2.0300)

- Slacken the screw fastening the main shatft to the
rear bearing and remove the oil guard cup.

PA494200000000

1. Using tool N° 1.821.117.000 (A.3.0495) remove the
5th speed drive gear.
- Remove the key.

1. Slacken the stop screw of the main shaft front
floating bearing.

I
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1. Tum the pinion in the gearbox-differential casing.
2. Insert tool N° 1.821.114.000 (A.3.0490) in corre-
spondence of the 4th speed drive gear.

- Re-assemble the pinion shatft rear bearing.

- Re-assemble the 5th speed driven gear bush.

- Re-assemble the hub with coupling.

- Tighten the nut.

1. Fit tool N° 1.821.040.000 {A.3.0296) complete with
terminal N° 1.821.116.000 (A.3.0492) on the gearbox-
differential casing accurately tightening the screws.

- Using the above-mentioned tools push the main
shaft towards the differential casing and remove the
front floating bearing.

PA494200000000

1. Remove the 4th speed drive gear and the corre-
sponding key.

- Keeping tool N° 1.821.040.000 (A.3.0296) installed,
remove the pinion shaft and all the parts supported by
the actual shaft and tool N° 1.821.114.000 (A.3.0490)
installed previously.

1. Fully tighten tool N° 1.821.040.000 (A.3.0296) and
on its lead screw insert tool N° 1.821.115.000
(A.3.0491) and tool N° 1.821.118.000 (A.3.0500).

- Slacken tool N° 1.821.040.000 (A.3.0296) until the
main shaft rear bearing has been removed from its
housing, then separate it from the puller tool.

1.821.118.000 1.821.115.000

1. Remove the main shaft from the gearbox-differen-
tial casing through the rear bearing housing.

2. Remove the key.

3. Remove the spacer.
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4. Remove the 3rd speed gear.

1. Using tool N° 1.821.040.000 (A.3.0296) remove the
outer ring of the gearbox-differential casing rear bea-
ring.

1. Using tools N° 1.821.040.000 (A.3.0296) and N°
1.821.041.000 (A.3.0297), remove the outer ring of
the front bearing of the gearbox-differential pinion.

21.040.000

/ 18
= (A.3.0296)

£3

1.821.041.000
(A.3.0297)
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1. Working on the press, and using plate N°
1.820.024.000 (A.2.0249) and half rings N°
1.820.017.000 (A.2.0235), remove the front bearing
inner ring and adjustment washer from the pinion
shaft.

1.820.017.000
(A.2.0235)

Dis-assemble the 1st and 2nd synchronisers as fol-
lows:

4

1. Remove the driven gear.
2. Remove the sliding slee-
ve.

3. Removs the hub.

4. Remove the synchroniser 2
rings.
5. Remove the roller bea- 3
rings.

The synchroniser sprayed
with molybdenum is for the 4
2nd speed gear.

Dis-assemble the 3rd, 4th and 5th speed synchroni-
sers as described below:

1. Remove the safety ring.
2. Remove the synchroniser
ring.

3. Remove the reference
sector.

4. Remove the stop sector.
5. Remove the stop bands.

The 1st speed gear is sup-
plled with only one safety
band.




[image: image9.png]C.802.5.16.03
C.802.5.18.00

C.802.5.16.00
C.802.5.16.02

GEARBOX
Gearbox disassembly

CHECKS AND INSPECTIONS

Accurately wash the different components: this
makes It easler to see the surface defects, wear
and efficlency of the various parts.

RODS AND FORKS

1. Check the gear control forks for excessive wear and
distorsion.

2. Check the gearshift control rods for excessive
distorsion.

3. Check the hollows on the gearshift control rods for
scoring.

4. Check the rod positioning pawls and gear engage-
ment safety pawls for scoring and signs of seizure.

PA494200000000

SHAFTS AND GEARING

- Check the state of wear of the bushes on the pinion
making sure that the working surfaces are not cracked
or show signs of seizure.

- Check that the teeth of the main shaft gear and of
the bevel pinion work on the whole surface. Any gears
with uneven wear or chipped testh must be changed,
checking that the gears with which they mate are not
damaged. Proceed in the same manner for the groo-
ves of the main shaft, drive shaft and pinion.

- Check that the teeth in question and the grooving on
the synchronising ring show no signs of scoring,
seizure or excessive wear.

- Check the sliding surfaces for scoring, that the
sleeves run smoothly on their hubs and that the
synchroniser rings are not excessively worn.

- if any parts of the reversing shaft assembly are found
to be defective, replace them with the parts available
from Spares.

- Carefully inspect the bearings turning them slowly,
bearings in good conditions should not vibrate, be
noisy or stick.

- Inspect the conditions of the surtaces of the rings
and tuming parts making sure that they have no
scores, impressions or signs of abrasion from foreign
matter.
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SHAFTS AND GEARING

- Fit the shim and key for keying the 4th speed drive
gear on the main shaft.

- Insert the shatt in its housing on the gearbox- diffe-
rential and insert the 4th speed gear on the shaft.

- Lock the main shaft
on the front side using
tool N°1.820.037.000
(A.2.0300).

1. Fit tool
N°1.821.044.000 p
{A.3.0300) on the rear |
side of the main shaft
and use itto key on the
4th speed gear.

1.821.044.000

(A.3.0300)

1. Fit the rear ball bearing in the gearbox-differential
using tool N°1.821.115.000 (A.3.0491) and tool
N°1.821.040.000 (A.3.0296).

>

1.821.115.000

1.821.040.000
(A.3.0296)

1. Fit the retainer ring on its housing in the main shaft
bearing support.

7
ra j\‘

=,
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- Keeping the main shaft locked with tool N°
1.820.037.000 (A.2.0300) install tool N°
1.821.044.000 (A.3.0300) on the rear side of the shaft
itself and centrs it in the rear ball bearing. Pack the
main shaft on the rear bearing.

- Fit the roller bearing on the front end of the main
shaft, making the hole of the bearing outer race coin-
cide with the corresponding hole of the gearbox-
differential. insert the fastening screw in the hole and
tighten it completely.

Once the main shaft has been assem-
bled, check that it turns freely without
sticking on the bearings.

- Fit the key for assembling the 5th speed drive gear
on the main shaft.

1. Fit the 5th speed gear in its housing on the main
shaft in the outer rear side of the gearbox, using tool

1.821.044.000
(A.3.0300)

- Fit the il guard cup in its housing on the 5th speed
gear and tighten the main shaft lock screw without
locking it completely.

1. Fit the reversing shaft complete with sliding gear
and control fork in its housing on the gearbox.
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1. Tighten the screw fastening the reversing shatft to
the gearbox to the specified torque.

- Lubricate the outer surface of the pinion taper roller
bearing outer rings with the specified grease, then re-
assemble them on the gearbox with the same tools
used for their removal, tool N° 1.821.040.000
(A.3.0296) for the rear bearing ring, and tool N°
1.821.040.000 (A.3.0296) combined with topl N°
1.821.041.000 (A.3.0297) for the front bearing ring.

Make sure that the rings contact pertectly
on the gearbox.

- Fit a suitably chosen thrust washer on the pinion
shatft.

1. Using a press fit the inner ring of the taper bearing
on the pinion shaft using tool N° 1.821.050.000
(A.3.0307).

1.821.050.000
(A.3.0307)

- Re-assemble the synchronizing devices as follows.
1. Re-assemble the stop bands.

2. Re-assemble the stop sectors.

3. Re-assemble the reference sectors.

PA494200000000

GEARBOX
Refitting gearbox 21

4, Fit the synchroniser ring on the bands and sectors.
5. Lock all the components in place with the safety
ring.

—

N

NOTE:

Do not exchange components between the syn-
chronising devices for different gears.

There is only one stop band for the 1st gear
synchronising device.

- Lubricate the surface of the bushes with the specified
oil and fit them in the gears respecting the position
during removal to restore the contact with the working
surface.

1. Partially insert the bevel pinion in the gearbox and
assemble the components of the pack in the sequen-
ce and direction illustrated, gradually moving the pi-
nion until it is completele assembled in place.

2, Fittwo 4.80 mm thick shims to obtain the dimension
of 8,60 mm needed to determine the preload.

3. Fitthe inner ring of the rear taper bearing and make
sure that it beats against the thrust washer.

4, Fit the 5th speed driven gear bush and hub and
tighten the pinion gear pack locknut by hand.
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1. Engage two gears and lock the nut to the specified 1. Tighten the nut to the specified rolling torque using
torque, without caulking. the connection tool N° 1.820.030.000 (A.2.0274) disk
- Choose the final shim (see specific paragraph). N° 1.820.152.000 (A.5.0124) with 1dm radius and

waeight N° 1.824.006.001 + 006 (C.2.0037).
- Tum the dummy pinion a few times both ways to
settle the bearings.

1.820.152.000 1.820.030.000
(C.5.0124) (A.2.0274)

DEFINING THE PINION 1.820.107.000 1.824.006.001 + 006
GENERATRIX (A.4.0142) (C.2.0037)

- Fit the inner ring of the pinion shaft front taper

bearing on the dummy pinion N° 1.820.107.000
(A4.0142). bonrimaa? 0.29 + 0.59 Nm
1. Insert the dummy pinion in the gearbox.

1.820.107.000 i

1. Fit a centesimal dial
gauge on support
N°1.820.106.000
(A.4.0136) and set it to
zero using reference
gauge
N°1.825.005.000
(C.6.0161).

1. Fit the inner ring of the rear taper bearing and

fastening nut on the dummy pinion. 1. In the housing of the

differential carrier in-
stall tool
N°1.825.006.000
(C.6.0162) for the ring
gear axis reference.
2. Tighten the four

to the gearbox- diffe-
rential and tighten in
cross sequence to the
specified torque.

; 1\.‘325.006.000
4 /[N (C6.0162)
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1. Rest the differential support with dial gauge on the
dummy pinion head and read the departure "L1" from
zero".

2. Repeat the reading installing tool N° 1.825.006.000
(C.6.0162) in the differential carrier housing on the
opposite side measuring "L2".

1.825.006.000
(C.6.0162)

1.820.106.000
(A.4.0136)

1.820.107.000

- Read the positive or negative dimension "C" etched
on the pinion.

- Determine the thickness "S" of the shim to be placed
behind the pinion head by applying the following
formula:

Thickness "S" of the _ L+L2
s ~ 2 ) (i C)

- Select a shim from among those supplied as spare
parts which is as near as possible to this value.

- The shim thickness calculated in this way is the one
that ensures correct positioning of the generatrix, as
the readings are taken with the pinion moved bac-
kwards.

DETERMINING THE PRELOAD
OF PINION SHAFT BEARINGS

- Find the pinion bac-
kiash after installing
the various compo-
nents, closely adhe-
ring to the following
procedure.

1. Fit support N°
1.820.020.000
(A.2.0242) on the
gearbox interposing
suitable spacers and
set a centesimal dial
guage on it.

1.820.020.000
(A.2.0242)

PA494200000000
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- Tum the pinion a few times both ways to settle the
bearings.

- Push the pinion axially by hand in one direction and
set the dial gauge to zero.

1. Move the pinion in the opposite direction and read
the value of the play "G".

- When requiring to repeat the reading, turn the pinion
again both ways to re-settle the bearings.

- Determine the thickness S of the rear shim for
preloading the pinion taper bearings by applying the
following formula.

Thickness "S" of rear

NOTE: 0.10 is a corrective value of the play for
preloading taper bearings.

- Slacken the nut and remove the hub, bush, inner
bearing ring and the sample washer taking care not
to make the components forming the pack rotate.

- Fit the shim selected, the inner bearing ring, all the
pants forming the pack of the 5th speed driven gear.
1. Tighten the nut to the specified torque.

) 224 + 248 Nm
‘\ 229+ 25.3 kgm

3-1994



[image: image14.png]C.802.5.16.03
C.802.5.18.00

C.802.5.16.00
C.802.5.16.02

GEARBOX
Refitting gearbox 21

- Lubricate the main shaft and pinion shaft gears with
the specified oil.

- Tum the pinion shatft in both directions a few times
to settle the bearings.

1. Install connection tool N° 1.820.030.000
(A.2.0274), disk N° 1.820.152.000 (C.5.0124) with 1
dm radius and weight N° 1.824.006.001 + 006
(C.2.0037) on the pinion shaft nut.

1.820.030.000
(A.2.0274)

1.820.152.000
(C.5.0124)

1.824.006.001 + 006
(€.2.0037)

- Check that the weight falls regularly without stopping
or pulling the disk too fast.
Check that in this condition the rolling torque is as

specified.
Fo! d

For new bearings 1.27 + 1.57 Nm

- If the rolling torque is higher or lower than specified,
correctinstalling a rear shim 0.05 mm smaller or larger
than the one fitted. In this case the rolling torque must
be checked again.

- Caulk the nut with punch and hammer.

1. Prevent the shafts from rotating by engaging two
gears and lock the screw fastening the cup on the
main shaft to the specified torque.

81+ 89 Nm
8.3+ 9.1 kgm
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DRIVE SHAFT

1. If it has been removed previously, install the drive
shaft bush on the gearbox using tool N°
1.821.051.000 (A.3.0308).

1.821.051.000
(A.3.0308)

- Fit the joint on the main shaft making the holes for
inserting the pin coincide.

Fit the pin and a new retainer clip.

- Insert the drive shaft in its housing and connect with
the joint fitting the pin and a new retainer clip.

Make sure that the retainer clips are completely
housed In their seats and that they prevent the
pins from coming out.

1. Fit a new oil seal ring on the drive shaft using tool
N° 1.821.108.000 (A.3.0453) lubricating the sealing
edge and the working seat on the shaft with the
specified grease and taking care not to cut the sealing
edge on the teeth.

- Fit the clutch control thrust bearing and fasten it in
its housing on the differential casing with the retainer
ring.

Make sure that the retainer ring Is well Inserted
with the tabs facing the sleeve housing, thereby
pressing it on the box.
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- Check that the hubs and synchroniser rings are in
efficient conditions and that the gears engage silently
and smoothly.

RODS AND FORKS

- Position the corresponding 1st - 2nd - 3rd and 4th
gear forks on the corresponding synchroniser slee-
ves.

1. Grease and install the two speed engagement
safety pawls in the horizontal housings on the gearbox
using guide tool N° 1.821.047.000 (A.3.0304) and
installing tool N° 1.821.052.000 (A.3.0309).

1.821.052.000
(A.3.0309)

1.821.047.000
(A.3.0304)

1. Insert the dummy rod N° 1.821.046.000 (A.3.0303)
in the housing of the 3rd and 4th speed control rod.

Fit a new spring with the corresponding positioning
pawl through the hole of the dummy rod, after grea-
sing, then compress them using the special paw!
installing tool N° 1.821.052.000 (A.3.0309) to be able
to move the tool rod backwards to hold them in place.

1.821.052.000
(A.3.0309)

1.821.046.000
(A.3.0303)

PA494200000000
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- Insert the corresponding control rod in the housing
on the gearbox contemporaneously pushing the tool
rod.

Complete assembly of the rod inserting it in the fork
hub and aligning the hole on the fork with the hole on
the rod.

- Grease and fit the 1st and 2nd speed control rod
spring and positioning pawl using tools N°
1.821.047.000 (A.3.0304) and N° 1.821.052.000
(A.3.0309).

Grease and insert the corresponding pawl in the radial
hole on the rod.

Then fit the rod itself in its housing on the gearbox,
paying attention to the milling mark and the positio-
ning pawl and pass it in the hub of the associated fork.
- Grease the 5th speed and reverse gear control rod
and assemble them using tools N° 1.821.046.000
(A.3.0303) and N° 1.821.052.000 (A.3.0309).

1. Insert the rod complete with Sth speed control fork
inthe hubs of the 5th speed and reverse engagement
lever with the corresponding sliding sleeve.

- Close the hole for inserting the safety pawls with its
threaded cap.

- Align the groove and insert the screw for fastening
the 5th gear and reverse gear control lever in the rod.
- Insert the two balls in their housing on the gearbox
centre support together with the corresponding
spring, then lock the threaded cap and tighten it one
quarter of a turn.

- Fit the retainer ring on the end of the 5th speed and
reverse rod on the differential side.
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1. Using a thickness gauge check that the clearance
between the 3rd and 4th gear angagement rod and
the 5th and reversing gear control lever is 1.9 mm.

- Partially fit the gearshift engagement rod from the
rear of the gearbox; then insert it in the sector, spring
and lever.

Complete inserting the rod.

- Align the axes of the holes of the levers with the
corresponding ones of the rod and fit the fastening
pins using tool N° 1.821.057.000 (A.3.0322).

1. The gear selector lever pin should be fitted without
jutting.

2. The pin of the other lever should be fitted so that it
stops on the edges of the actual lever with the part in
excess protruding from the selector side.

=

W e

=
S

- Fit the container cap complete with spring and ball.
- Fit the rod for the gear selection and engagement
retumn spring.

1. Position the 1st and 2nd speed engagement lever
on the corresponding rod.

2. Tumn the rod to obtain the specified gap "S" between
the 1st and 2nd speed engagement lever and the 3rd
and 4th speed rod.

Gap "S" between 1st and 2nd
speed engagement lever and 3rd | 1.4 + 1.9 mm
and 4th speed control rod
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3. Align the holes and fit the screw, tightening it to the

spacified torque.
) 25 +27 Nm
‘\ 2.5 +2.8 kgm

S 1 =3
1. Then centre the 1st - 2nd - 3rd and 4th speed gear
control forks in relation to the toothed rings, for syn-
chronizing on the gears, using a gauge and fit the
fastening screws tightening them to the specified
torque.

Before tightening the fastening screw wipe the
thread with OMNIFIT activator and then apply OM-
NIFIT 150 H sealant.

- Position the rear cover complete with a new seal on
the two centering housings of the gearbox and tighten
the screws to the specified torque.

- Fit the oil sump with a new seal on the gearbox and
fasten it with the corresponding screws.

1. Fit the seal ring on the gear selector rod using tool
N° 1.821.038.000 (A.3.0294).

Before assembly lubricate the seal ring and its
housing with the specified grease.

1.821.038.000
(A.3.0284)

- Complete re-assembly reversing the sequence fol-
lowed for removal.

Inspect, checking that the spring - pawls - rods
assembly work properly and making sure that
gearshifting takes place smoothly and that the
gears themselves do not release from the enga-
ged position.
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REMOVAL/REFITTING

- Remove the gearbox-differential unit (see specific
paragraph).

The procedures below refer to the right differential
carrier.

The left-hand differential support differs from the right-
hand one only due to the lack of the phonic wheel for
the speedometer sensor.

1. Set the gearbox on the rotary overhauling stand,
using support tool N° 1.820.146.000 (R.4.0189).

1. Slacken the fastening screws and remove the oil
sump.
2. Remove the seal.

1. Slacken the screws fastening the differential carrier
to the gearbox.

PA494200000000

2. Partially move back the carrier and withdraw the
two thrust washers.

- Completely withdraw the differential carrier.

DIS-ASSEMBLY

1. Remove the seal ring from the differential carrrier.

1. Position the differential shaft in a vice with protec-
tive clamps.

2. Using tool N° 1.821.042.000 (A.3.0298), withdraw
the differential shaft stop ring on the bearing and the
phonic wheel.
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1. Working at the press, using half plates N° 1. Remove the ball bearing from the differential car-
1.821.039.000 (A.3.0295), take the differential shaft rier, using tool N° 1.821.045.000 (A.3.0302).

off the carrler.

2. Remove the oil guard from the differential shaft.

1.821.039.000

1.821.045.000

1. Remove the outer ring of the differential carrier (A_3,0302)
taper bearing using tool N° 1.821.043.000 (A.3.0299).

CHECKS AND INSPECTIONS

1. Carefully examine the bearings turning them slow-
ly; if the bearing is in good conditions it should not
vibrate, be noisy or stick.

- Inspect the surface of the rings and tuming parts
making sure that they do not show signs of uneven
wear, scoring, traces of seizing or overheating. Do not
hesitate to change any damaged components.

2. Check that the teeth of the grooves of the differential
shaft work work on the whole surface; if the teeth are
chipped or show signs of uneven wear the shafts must
be changed checking that the parts with which they
1. Remove the bearing retainer ring from the housing mate are not damaged.

in the differential carrier.

PA494200000000 -18- 3-1994



[image: image19.png]GEARBOX
Differential supports 2 1

C.802.5.16.00 C.802.5.16.03
C.802.5.16.02 C.802.5.18.00
RE-ASSEMBLY

1. Lubricate the outer surface of the oil guard with
gearbox oil and install it in its housing on the differen-
tial carrier using tool N° 1.821.099.000 (A.3.0430).

1.821.099.000
(A.3.0430)

NOTE: When fitting the oll guard make the arrow
stamped on It coinclde with the direction
of rotation of the differential shaft.

1. On the press, using tool N° 1.821.045.000
(A.3.0302), fit the ball bearing in the differential carrier.
- Fit the bearing retainer ring.

1.821.045.000
(A.3.0302)

PA494200000000
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1. Using tool N° 1.821.036.000 (A.3.0292) install the
outer ring of the taper bearing in the differential carrier.

1.821.036.000
(A.3.0292)

1. Lubricate the inner surface of the oil guard with the
specified grease and assemble the differential shaft
using tool N° 1.821.037.000 (A.3.0293) with the help
of the press and of a rest plate.

1.821.037.000
(A.3.0293)

- Lubricate with gearbox oil the mating surfaces of a
new bearing stop ring.

- Fit the stop ring and then the phonic wheel on the
differential shaft using tool N° 1.821.037.000
(A.3.0293) with the help of the press and of a rest

plate.
- Lubricate with gearbox oil and fit the seal ring in the

carrier groove.
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REMOVAL/REFITTING - Through the special holes of the differential casing,

retrieve:
spacers (2)
side pinions (3)
- adjustment rings (4)
— roller cages (5)
— crown wheels (6)

- Remove the differential carriers (see specific para-
graph).
1. Remove the differential casing from the gearbox.

DIS-ASSEMBLY

1. Using tool N° 1.821.034.000 (A.3.0287), remove
the taper bearing inner races from the differential
casing.

2. Slacken the fastening screws and remove the ring
bevel gear from the differential casing.

CHECKS AND INSPECTIONS

Check the differential casing for cracks and signs ot
wear on the working surfaces. If so, change it.
Slowly tum the bearings and check for vibrations,
noise and sticking.

Check visibly that the spider pin and the teeth of the
gears, side pinions and crown wheels do not have
chips or signs of seizing, that they are working on the
whole surface and that mating takes place silently

without sticking.

RE-ASSEMBLY
1. Remove the two circlips at the ends of the spider Re-assemble reversing the sequence followed for
pin and remove the pin. removal and adhering to the following instructions.
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1. Assemble the ring bevel gear on the differential
casing after cleaning the contact surfaces, then tigh-
ten to the specified torque with new screws.

100 + 110 Nm
10.2 + 11.2 kgm

1. Fit the taper bearing inner races on the hubs of the
differential casing, working on the press using tool N°
1.821.048.000 (A.3.0305) and two suitable half pla-

1.821.048.000
(A.3.0305)

CALCULATING THE PRELOAD OF
DIFFERENTIAL CASING BEARINGS

1. Between the carrier on the opposite side to the ring
bevel gear and the gearbox install two sample thrust
washers 1.5 mm in thickness.

-21-

1. Tighten the differential carrier fastening screws to
the specified torque on the side opposite the ring
bevel gear in crossed sequencs.

38 + 47 Nm
3.9 + 4.8 kgm

gear side until elimina-
ting the play on the taper
bearings without preloa-
ding them.

1. On four points the
same distance apart,
measure the gap be-
tween the gearbox and
the differential carrier
flange.

- Determine the mean
value "Hm" of the four
measurements and defi-
ne the thickness "S" of
the washers to be fitted
for preloading the bea-
rings applying the fol-

lowing formula.

NOTE: 0.20 Is a corrective value for preloading
the bearings.

Thickness
washers

1. Fit the washers selected behind the carrier on the
ring bevel gear side and tighten the fastening screws
to the specified torque.

R
G
2
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PLAY BETWEEN TEETH OF PINION
AND RING BEVEL GEAR

- Turn the pinion and ring bevel gear to settle the
corresponding bearings.

1. Stop the pinion from turning using tool N°
1.820.021.000 (A.2.0243).

2. Set a centesimal dial gauge on a magnetic base
and rest the dial gauge feeler at the outer end of a
tooth of the ring bevel gear at right angles to the side.

- Turn the ring bevel gear as far as the play between
the testh allows and take the reading on the dial
gauge.

- Repeat the measurement on four teeth of the ring
bevel gear the same distance apart and check that it

is within the specified value.
0.08 + 0.13 mm

Play between
plnion-ring bevel
gear teeth

- If the play is not within the above specifications,
bearing in mind that the sum of the thickness of the
half washers (A+B) between the differential carriers
and the gearbox must remain constant to avoid chan-
ging the preload of the bearings, proceed as follows:
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- Ifthe play is lower than specified move the ring bevel
gear away from the pinion lessening the thickness of
half washers A and increasing the thickness of half
washers B by the same amount.

- If the play is higher than specified, move the ring
bevel gear nearer to the pinion increasing the thic-
kness of half washers A and reducing the thickness of
half washers B by the same amount.

To correct the thickness of the half was-
hers, bear In mind that to change the dial
gauge reading by 0.01 mm (play between
ring bevel gear-pinion teeth) a thickness
of 0.015 mm needs to be moved from one
slde to the other.

1. Once the half washers have been moved, retighten
the fastening screws to the specified torque.

- Check that the play is within the values allowed, if
not, repeat the tuning operations.

- When re-assembling pre-existing parts (carriers,
differentiat casing, bearing and bevel gear pair) fit the
same half washers A and B, or new ones of the same
thickness, in the position they were in before dis-as-
sembly.
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