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The speed gear is of the “mechani-
cal type” with b speeds plus reverse
and is part of a mechanical assem-
bly including also the clutch and dif-
ferential units.

- Mamely, the front part includes the
clutch unit with thrust bearing and
control fork, and supports the ends
of both main and pinion shafts.
The intermediate part is composed
of a flange on which speed gear
shafts with the related forks and
rods for speed selection and en-
gagement are supported and se-
cured. This part constitutes a com-
pact assembly which can be easily
removed from rear part which, on
its turn, supports the ends of speed
gear shafts, acts as differential-
speed gear casing, and contains the
differential system.

- Speed change takes place via a cen-
tral floor lever connected to gear-
box through a speed control lever
and a linkage of “isostatic type”.
This type of linkage allows a very
smooth speed change to be ob-
tained preventing the slightest
sticking.

The isostatic control makes use of
two levers: one for the speed selec-
tion and the other for the speed en-
gagement, both housed on gear-
box.

May 1985
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DESCRIPTION

The first lever, through tie rod and

bracket, controls the rotation of
speed selector rod around its axis,
thus allowing speed selection to be
obtained.

The second lever permits the longi-
tudinal movements of speed selec-
tor rod, thus determining the en-
gaging of the previously selected
speeds.

The forward speeds gears, in con-
stant mesh, are helical-toothed to
guarantee the utmost quietness and
are fitted with synchronizers oper-
ated by sleeves.

The reverse gears are straight
toothed. Engagement takes place
through the movement of a sliding
gear which transmits the rotation of
main shaft gear to that of pinion
shaft thus causing motion reversal.
The sleeves movement takes place
through forks operated by the
speed selector rods. The rods slide
on a flange inside which are located
the positioning devices and some
interlock plungers having the pur-
pose of preventing the simulta-
neous engagement of several
speeds.

Another safety device for the rev-
erse speed is secured on the clutch
speed gear casing; it has the pur-
pose of preventing the accidental

13-2

transition from 5th speed to rev-
erse.The synchronizers, via friction
action, cause the driven gear and
coupling sleeve to assume same
speed. This ease final coupling
which causes the mating of cou-
pling toothing between sleeve and
driven gear.

In detail, the synchronizers of 2nd,
3rd, 4th and 5th speed, are fitted
with two equal retainers: one used
to gear down and the other to gear
up, with a guide sector and a lock-
ing sector. The 1st speed synchron-
izer, in addition to the conventional
retainer for the transition from the
2nd to 1st speed, and the guide and
locking sectors, is fitted with anoth-
er retainer for the transition from
the neutra! to the first speed, with
spring, two plates and a pawl.

This solution allows a very smooth
engagement of 1st speed to be ob-
tained; infact, in the event of stick-
ing of sleeve toothing on gear front
toothing, the spring is compressed
and permits the gears to perform a
slight rotation and then, a correct
mating.

I—NOTE: ‘

On certain models (See Unit 00 - Use
of Units in the Car), a modified pinion
underhead bearing, without retainer
ring, is now assembled.

The two types of bearing are not in-
terchangeable.

PA360900000001
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Solution with intermediate roller-ball compound bearings
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Main shaft

Clutch-speed gear casing

Main shaft support front needle bearing
5th and reverse speeds gear

Main shaft intermediate rolier bearing
Intermediate flange

Main shaft intermediate ball bearing
4th speed gear

3rd speed gear

2nd speed gear

1st speed gear

Main shaft support rear needle bearing
Electronic odometer socket

Pinion shaft support front bush
Reverse speed gear

5th speed synchronizers

5th speed gear

Pinion shaft intermediate roller bearing
Pinion shaft intermediate ball bearing
3rd and 4th speeds synchronizers

1st and 2nd speeds synchronizers

Ring nut for pinion shaft rear roller bearing
Pinion shaft rear roller bgaring

Pinion shaft

Differential-speed gear casing
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Solution with intermediate
skew ball bearings
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Pinion bearing, modified

T{wo-side pinion differential
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GEARBOX

SPEED GEAR CONTROL ASSEMBLY

SOLUTION A

SOLUTIONB

Speed gear control lever | : 12

1
2 Gasket | ' 13
3 Speed gear control lever support . 14
4 Cup 16
5 Spring . R - 16
6 Plate B 17
7 Retaining ring - 18
8 Bush | - 19
9 Spacer 20
10 Speed gear control outer rod 21
11 O-Rings - 22
PA360900000002 -~ 13-5

(25~ 3.2)
(18.1 ~ 23.1) - | |
@) 113+ 14
(1.1+1.4)

(1.9 +2.3)
(0.8 1)
(5.8 7.2

<} To lubricate

() N'm
(kg'm)
(ft-1b)

Speed transmission and selection lever

Speed selection tie rod

Bracket

Securing bracket

Bolt securing bracket to speed gear rubber pad

Guard ' |
Pin with bush for speed transmission and angagement lever
Speed transmission and engagement lever

Bush

Bush for speed transmission and selection lever

Boot

December 1985
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REMOVAL

1.  Set vehicle on lift, remove front and
central element of exhaust pipe (Refer
to: Group 04 - “Exhaust system - Re-
moval” of the “"WORKSHOP MANUAL -
Engines”).

2. Move boot @ and detach rod @
from the related tever @ by unscrewing
the securing bolt. Recover boot.

Speed gear control lever support
Propeller shaft

Speed gear control lever

Speed control rod

Boot

Ot A WN -

3. Detach propeller shaft @ by un-
screwing the three bolts securing rubber

pad @ to flange @

1 Propeller shaft |
2 Flywheel-clutch shaft flange
3 Rubber pad
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4. Unscrew the six screws securing
axle front cross member to body.

\\ —’ ’ (;‘,_/_.__,\" f v N
-1\ A __—_-_j:.,ﬁ-;;’f"ﬁ; & \~Me ‘\
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e
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-
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A
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WY — =3 d ]

.

5. By means of a column lift fitted
with support A.2.0075, operate on the De
Dion axle in order to lower cross mem-
ber together with clutch-speed gear-dif-
ferential unit and then, interpose spacer
A.2.0268 between one arm of axle and
body.

-

A.2.0268

/4

o=
zémé

Lﬁ

— =
}\J \,...--*'
A.2.0075

6. Withdraw pin @ and remove rod
@ separating it from lever @

-3 L /7/
{1 | L~ f
SRR\

/
/
—

N

/
/
)~
o4
@ /
0 2 |
:\H/,_________-/ = ib\
—

1 Speed control rod
Speed transmission and engagement lev-
er

3 Connection pin

13-6

7. Unscrew and remove nut @ secur-
ing lever @ to lever @ on speed selec-
tion and engagement lever.

Release the speed transmission and en-
gagement lever from lever % and re-
move it by withdrawing pin of lever

@ from boot @ inner ball joint.

1 Nut securing speed transmission and en-
gagement lever to rear lever

2 Rear lever on speed selection and engage-
ment rod |

3 Pin for speed transmission and engage-

ment lever

Boot

=

5 Speed transmission and engagement lov-

er

CHECKS AND INSPECTIONS

1. Clean the metal items of outer lin-
kage with alcohol and verify they are in
good conditions. |

2. Check wear degree of bushes on
linkage articulated joints.

3. Check ball joints of speed transmis-
sion and engagement lever and of speed
selection tie rod. Replace them in the ev-
ent of excessive clearance or seizing.

4. Check that rubber boot is in good
conditions. Replace it if worn or da-

maged. |
5. [f required, disassemble the isostat-

ic control assembly as shown in the fig-
ure.

PA360900000000
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N &N

— O-Rings must be replaced at each dis-
assembly.

- Reassemble the unit tightening

(1) 8.1+10
0.8+ 1)

N H W N -

6. If required, unscrew the two bolts
securing bracket @ to clutch - speed
gear - differential unit and to rubber pad

| @ Remove the bracket.

1 Rear lever speed selection and engage-
ment rod

Speed selection and engagement rod
Securing bracket

Isostatic control articulated joint

Rubber pad

INSTALLATION

For the installation, reverse the order of
removal and comply with the following.
Refer to figure of page 13-5.

PA360900000001
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screws and nuts to the prescribed
torque shown in the figure.

™ 11.3+14
(1.1~ 1.4)
(8 +10.1)

Bush for speed transmission and selection lever
Speed transmission and selection lever :
Speed selection tie rod

Bracket .
Speed transmission and engagement lever

(ft-lb)

L

1. Lubricate the below items with the

prescribed grease (Molykote Longterm

No. 2).

e Bushes for speed transmission and
selection lever

e Ball joint for speed transmission
and engagement lever

¢ Innerside of bushes for speed trans-
mission and engagement lever

2. Replace the connecting spring pin

with a new one.

3. Tighten screws and bolts to the tor-

ques specified in ‘“Service Data and

Specifications - Tightening Torques”.

4. Check proper functioning of isostatic

control.

SPEED GEAR CONTROL
LEVER

REMOVAL

1. Operating from passenger com-
partment inside, withdraw knob of
speed gear lever and rubber boot.

2. Carry out steps 1 and 2 of para-
graph “Speed Gear Control Assembly -
Removal”.

3. Unscrew the four screws securing
support @ to body and remove it with

lever @

13-7

1 Speed gear control lever support
2 Propeller shaft
3 Speed gear control lever

DISASSEMBLY

Witth reference to figure of page 13-b re-
move retaining ring @ by means of
suitable pliers, and withdraw plate @

spring @ cup @ and lever @

CHECKS AND INSPECTIONS

1. Verify COmponentS' good condi-
tions.
2. Verify that spring is not strained.

REASSEMBLY

To reassembie, reverse the order of dis-
assembly taking care to lubricate the
ball joint of speed gear control lever with
the prescribed grease (ISECO Molykote
BR2).

INSTALLATION

To reinstall lever, reverse the order of re-
moval and comply with the following.
1. Take care when inserting lever into
dust cover to preven: damaging it.

2. Tighten screws and bolts to the
prescribed torques indicated in-“Service
Data and Specifications - Tightening Tor-
ques”.

o May 1985 ‘



SPEED CONTROL ROD 3. By means of a suitable punch, re- ~
move the speed control rod securing pin
- | from the speed transmission and selec-
| tion lever bush; remove rod.
REMOVAL AND INSTALLATION
1. Set vehicle on a lift, remove front
and central component of exhaust pipe
(Refer to: Group 04: “Exhaust system -
Removal” of the “WORKSHOP MANUAL
- Engines”).
2. Move boot @ and discoﬁnect rod
@ from the related lever @ by un-
screwing the securing bolt. Recover
boot.
1 Speed | lev . (
2° P:)::ell:: Ztr::ft o sapper _ ' ~
3 Speed control lever | 4. Reassemble in reverse order to disas-
; gzzfd SEMITES fos sembly operations, replacing the connec-
| ting spring pin with a new one.
REMOVAL AND INSTALLATION OF CLUTCH-SPEED GEAR -
DIFFERENTIAL UNIT
- Refer to Group 17 “Removal and instal- ' . - ‘
lation of clutch-speed Gear-Differential
Unit”.
SEPARATION AND RECONNECTION AT BENCH
~ OF SPEED GEAR UNIT
~ FROM/TO DIFFERENTIAL UNIT
SEPARATION
2. Separation of clutch-speed gear
1. Clutch unit separation. ) casing.
Refér to: Group 12 “Separation and Re- a. Drain ihe oil from unit, if .nOt' élrea-
connection at Bench of Clutch Unit from/ dy done during unit removal from vehi-
to speed Gear and Differential Units -  cle.
Separation”. b. Unscrew the securing screw and
remove the odometer electronic pulse
transmitter @
N
N

1 Odometer electronic puise transmitter
2 Transmitter securing screw

December 1985 138  PA360900000002



GEARBOX

¢. Loosen and remove the nuts with <L 0 | 3. Intermediate flange positioning on
related washers securing casing @ to L o . overhaul stand.

a. Withdraw intermediate flahge‘-comf-
plete with primary and pinion shafts and
rods and forks from differential-speed
gear casing.

b. Apply the special support to inter-
mediate flange, complete with the re-
lated shafts and control devices, then se-
cure flange to an overhaul stand fitted
with connection brackets.

1 Clutch-speed gear casing
2 Reverse sliding gear

1 Speed gear-differential casing
2 Intermediate flange
3 Speed gear-clutch casing

CAUTION:

The intermediate flange surfaces mating
with clutch-speed gear casing and
speed gear-differential casing are fitted
with sealant.

When removing only the clutch-speed
gear casing, the intermediate flange can
be secured to the speed gear-differential
casing not concerned in the disassem-
bly, by means of suitable clamps.

d. Withdraw casing @ and, at the
same time, recover gear @

CAUTION: |
Take care not to drop the Reverse trans-
mission gear.

PA360900000000 _ | I 1399 SRR e Septerhber 1984



GEARBOX

Apply a coat.of sealant to the mentioned f. Mount' the odometer electronic
- 1.  Intermediate flange connection to seal surfaces. pulse transmitter and secure it with the
differential-speed gear casing | | suitable screw.
| | | | Sealant: B '
a. Clean the intermediate flange sur- Sealing compound LOWAC Perfect Seal
faces mating with clutch-speed gear cas-
ing and differential-speed gear casing b. Mount intermediate flange, com-
with denatured ethy! alcohol. plete with shafts, rods and forks on dif-
ferential-speed gear casing. |
. '_\
N

1 Odometer electronic pulse transmitter
2 Transmitter securing screw

2. Clutch unit installation

a. Reconnect clutch unit to differen-
tial-speed gear unit (refer to: Group 12 - g
“Separation and Reconnection at Bench | 1
of Clutch Unit from/to speed Gear and
Differential Units - Reconnection”)

b. Fill the differential-speed gear cas-
ing with the prescribed quantity of sug-

¢. Lubricate pin of the reverse speed e. Screw the nuts securing clutch- gested oll.

sliding gear housed in the clutch-speed speed gear casing to intermediate flange - S -

gear casing. and tighten them crosswise (refer to fig- Differential-speed gear refilling

d. Apply the clutch-speed gear casing ure for the tightening order) to the pres- Oil: o~
to intermediate flange taking care to po- cribed torque. AGIP Rotra SX 75W90 | "/

sition the reverse speed gear on the 5th IP Pontiax HDS 75W90
and reverse speeds control fork, subse- '
quentely centering it in the related pin.

@: Tightening torque
Nuts securing clutch-speed geer
casing to intermediate flange
12to 13 N'm
(1.2 to 1.4 kg-m)
— ' (8.7 to 10.1 ft-ib)

———
wip—
——

' b
N
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GEARBOX

' REMOVAL AND INSTALLATION OF SPEED GEAR UNIT

- {Intervention on vehicle)

REMOVAL

1. Set vehicle on lift and lock front
wheels with suitable safety chocks.

2. Raise vehicle and drain oil from dif-
ferential-speed gear casing.

3. Detach clutch unit {refer to Group
12 - “Clutch Unit Removal and Installa-
tion (Intervention on vehicle) Removal”)

4. Disconnect connection @ unscrew
SCrew @ and remove odometer pulse
transmitter.

Screw securing odometer pulse trans-

mitter to gearbox
Connection for reverse lights switch

cable

PA360900000002

5. By means of suitable clamps, se-
cure intermediate flange to differential-
speed gear casing.

Set a column lift under speed gear unit,
in the vicinity of intermediate flange, the
column lift must be fitted with a support
with clamps to secure support itself to
gearbox.

Unscrew screws and nuts connecting
clutch-speed gear and differential-speed
gear casings.

Remove clutch-speed gear casing @; if
necessary, tap by means of a resin mal-
let; then recover gear @

Take care not to drop the reverse speed
transmission gear.

1 Clutch-speed gear casing
2 Reverse speed transmission gear

6. If required, disconnect the interme-
diate flange previously secured to differ-
ential-speed gear casing and remove it,
complete with shafts, gears and speed
engagement devices.

13-11
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INSTALLATION = = Grease:

ISECO Molykote BR2

For installation, reverse the order of re-
moval and comply with teh following.
e Clean the flange surfaces mating
with differential-speed gear and
clutch-speed gear casings with den-
atured ethyl alcohol, then lay a coat

of the prescribed sealant,

® Comply with the following tighten-
ing torques

@: Tightening torques
~ Nuts securing clutch-speed
gear casing to differential-

Sealant: speed gear casing

Sealing compound LOWAC Perfect . _ -
Seal Perform tightening crosswise

12 to 13 N'm
(1.2 to 1.4 kg'm)

® Lubricate clutch fork spherical pin (8.7 to 10.1 ft-Ib)

and the thrust bearing seat with the

rescribed grease.
e o to differential-speed gear

AGIP Grease 33 FD — 29 to 32 N'm

(2.9 to 3.2 kg'm)
[P Aut FD
utogrease . (21 to 23.1 ftIb)

- Screws securing propeller

shaft joint to clutch shaft
fork »

Grease:

®  Lubricate the seat of propeller shaft
rear joint with 5 cm?® (0.30 cu.in) of
the prescribed grease.

Solution with intermediate
skew ball bearings
40 to 50 N-m
(4 to 5 kg'm)
(28.9 to 36.1 ft:Ib)

September 1984 1312

- Screws securing clutch unit

Oil:

~ Solution with intermediate roll-
er/ball bearings
55 to 57 N'm
(5.6 to 5.8 kg'm)
(40.5 to 41.9 ft-Ib)

— Unions of clutch nydraulic sys-

tem pipes
8 to 10 N'm
(0.8 to 1 kg-m)

(5.8 to 7.2 ft-Ib)

~ Unions .of clutch hydraulic sys-

tem hoses

10 to 15 N'm

(1 to 1.5 kg'm)
(7.2 to 10.8 ft-Ib)

Refill the differential-speed gear
casing with the prescribed oil up to
reaching filler hole level.

AGIP Rotra SX 75W90
or
IP Pontiax HDS 75W80

Bleed air from clutch system

PA360900000000
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GEARBOX

'OVERHAUL AT BENCH OF SPEED GEAR UNIT

RODS AND FORKS

Ball

Spring

Washer
Plug-container
Intermediate flange

“ N N B W AN —

 DISASSEMBLY  °

Set the intermediate flange on an over-
haul stand (Refer to: “Separation and
Reconnection at Bench of Speed Gear
- Unit from/to Differential Unit”) then dis-
assemble rods and forks operating as
follows.

1. Disassembly of speed selection
and engagement rod

a. Rotate rod @ counterclockvbise to
win reaction of spring thus obtaining the
rotation of leve'r @ tooth; at the same
time rotate counterclockwise fork @
then withdraw rod @

To rotate rod, temporarily insertion is

PA360900000000

1st - 2nd speeds fork
3rd - 4th speeds fork

21 - 23
{2.1 ~ 2.3)
(15.2 ~ 16.6)

(12.3 + 15.2)

8 Speed selection and engagement control rod

9 Spring pin

10 bth and reverse speeds fork
"~ 11 bth and reverse speeds rod

12 Detent ball

13 3rd and 4th speeds rod
14 1st and 2nd speeds rod

recommended of the related lever with
securing pin.

1 5th - Reverse speeds fork
2 Speed selection and engagement lever
3 Speed selection lever

13413

2. Disassembly of speed engagemént
rods

‘Should removal of one rod only, or no

check related to rods detent ball unit
and speed engagement interlock plun-
gers be required, interlock plungers
must be secured by means of dummy
rods A.2.0267 to be inserted, at the
same time, at the opposite side with
respect to withdrawal of speed engage-
ment rods.
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A.2.0267

a. By means of spanner A.5.0216, un-
screw and remove the three containers

1 Speed engagement rods
2 Container

3 Thrust spring

4 Detent ball

b. Remove rod @ with fork @ for
bth and reverse speeds engagement
control and, if required, disassemble
them by removing pin @ by means of a
punch.

Mark the position related to rod-fork so
that correct position can be restored
when reassembling.

September 1984
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1 b5th and Reverse speeds rod
2 b5th and Reverse speeds fork

3 Securing pin

¢. Unscrew and remove the screws

securing forks @ and @ to the related
rods.

1 1st - 2nd speeds control fork

2 3rd - 4th speeds control fork

d. Withdraw the 1st-2nd speeds en-
gagement control rod and subsequently
that related to 3rd-4th speeds engage-
ment control by removing, at the same
time, the related forks.

' PA360900000000
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e. Remove the speed engagement in-
terlock plungers from
flange.

intermediate

CHECKS AND INSPECTIONS

Before carrying out the check-opera-
tions, carefully wash the components.
This allow the superficial defects, wear
degree and efficiency of a few items to
be better identified.

1. Springs, balls, pawls.

a. Verify good conditions of rods de-
tent ball thrust springs; in the event of
suspected strain, replace them.

If required, check spring stiffness.

Test load .'
" C=9to976N
{9.18 to 9.95 kg)

Unloaded spring length
{ =30.6 mm (1.2 in)

Loaded spring length
L. = 18.8 mm (0.74 in)

b. Verify that rods detent balls and in-
terlock plungers are free from scratches
or seizing.

2. Rods and forks

a. Verify that rods are free from defor-
mations and that no sign of scratch or
seizing is present on control rod slots.
b. Verify that speed control forks are
not deformed or too worn.

¢. Verify that rods slide freely in their
seats without excessive clearance.

PA360900000000
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REASSEMBLY

1. Reassembly of speed engagement
rods.

a. Lubricate the speed engagement
interlock plungers with the prescribed
grease, then insert them into the related
seats on intermediate flange.

Speed 'engagemeht and anti-slipping de-
vices

Grease:

AGIP F1 Grease 33 FD
IP Autogrease FD

b. Position fork on 1st-2nd speed
sleeve. Lubricate the working surfaces
and insert the related red into interme-
diate flange inserting if on fork.

c. Carry out same procedure to reas-
semble rod and fork of 3rd-4th speed.
d. If previously detached, reconnect
6th. Reverse speeds control fork on the
related rod by means of a new pin, then
insert the unit into intermediate flange.

When reassembling fork, align the
marks carried out during disassembly.

e. Lubricate detent balls (3) with the

prescribed grease (Grease: AGIP F1
Grease 33 FD or IP Autogrease FD) then
insert them into the related seats on in-
termediate flange, together with springs
@. Screw pilugs @ and tighten them
with spanner A.5.0216 to the prescribed
torque. |

@: Tightening torque , .

Containers securing spr’ihgs and
rods detent balls
17 to 20 N'm
(1.7 to 2.1 kg-m)
(12.3 to 15.2 ft-Ib)

1315 -

1 Plug
2 Thrust spring
3 Speed engagement rods detent ball

2. Securing of speed' engagement

forks.

To correctly secure the 1st-2nd and 3rd-
4th speeds control forks follow the bei-
ow procedures.

a. Set speed gear unit to neutral posi-
tion. |

b. Center the synchronizers sleeves,
related to the mentioned speeds, on the
related hubs and tighten the forks secur-
ing screws.

¢. Engage the 1st speed, then the 2nd
verifying each time that sleeve axial
clearance “G" is that prescribed.

Sleeve axial clearance
G=0.7to 0.9 mm
{0.0275 to 0.0354 in)
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d. Repeat same operation for the 4th
~ and 5th speeds.

‘@ If necessary, carry out the suitable
adjustments, then tighten to the pres-

- GEARBOX

3. Reassembly of speed selection and
engagement rod.

Install the speed selection and engage-

cribed torque. ment rod taking care to centre tooth of
the related lever on the slots of the
speed control devices for 1st-2nd and

3rd-4th speed rods.

@: Tightening torque
Screws securing 1st-2nd and 3rd-
4th speeds forks
21 to 23 N'm
(2.1 to 2.3 kg'm)
{15.2 to 16.6 ft-Ib)

Correctly bed the return spring on
stud.

SHAFTS AND GEARS

—_

Retaining ring

Plastic bevel bush | |

Inner ring for main shaft rear needle bearing

Main shaft

Spacer | | |

Inner ring for main shaft intermediate flange bearing
Spacer

Cage with balls for mainshaft intermediate flange

Outer ring for main shaft intermediate flange bearing
Intermediate flange

Fastener for main shaft intermediate flange bearings outer ring
5th and reverse speeds driving gear

Reverse speed idle gear

Nut

Reverse speed driven gear

Sleeve

Hub

Retaining ring

Synchronizer ring

Guide sector

Retainer

Locking sector

bth speed driven gear

Pinion shaft cage with needles

Bush

Internal ring for pinion shaft intermediate flange bearing
Cage with balls for pinion shaft intermediate flange
Outer ring for pinion shaft intermediate flange bearing
Shoulder plate

Shim

4th speed driven gear

3rd speed drive gear

2nd speed driven gear

Strikers

Spring

Pawl

1st speed driven gear

Pinion shaft roller bearing

Pinion shaft

Roller bearing for main shatf intermediate flange

Outer ring for main shaft intermediate flange roller bearing
Main shaft intermediate flange ball bearing

Pinion shaft intermediate flange ball bearing
Outer ring for pinion shaft intermediate flange rotler bearing
Inner ring for pinion shaft intermediate flange roller beéf‘ing
Ring nut
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DISASSEMBLY
1. Rods and forks disassembly.

Refer to: “Rods and forks - Disassem-
bly”.

2. Measurement of pinion shaft di-
mensions.

Should the speed gear only be over-

hauled without interventions on differ-
ential unit, the “A” dimension must be
measured between intermediate flange
inner plane and pinion head outer
plane.

This measurement is indispensable to
restore the initial working conditions of
bevel pinion.

a. Remove the traces of old sealant
from intermediate flange planes using
denatured ethyl aicohol.

b. Operate on control sleeves related
to 1st-2nd and 3rd-4th speeds to engage
two speeds in order to block shafts rota-
tion..

c. Remove calking from pinion shaft
securing nut, then release pinion shaft.

d. Retighten nut to the prescribed tor-
que.

~ (7): Tightening torque
Pinion shaft securing nut
112 to 124 N'm
(11.4 to 12.6 kg'm.)
(82.4 to 91.1 ft-Ib)

e. Instail a centesimal gauge on sup-
port A.4.0145, the reset gauge on refer-
ence gauge C.6.0166 to the nominal di-
mension “A”".

September 1984
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C.6.0166

f. Rest the centesimal gauge support
on intermediate flange inner plane and
gauge probe on pinion head plane.

Measure and note down the read value.

= [®
e
Lo

3. Shafts disassembly

a. By means of a suitable spanner, un-
screw the pinion shaft securing nut.

b. Remove calking from main shaft
securing nut, then release it by means of

- spanner A.5.0181.

13-18

¢. Remove the followﬂg items from
pinion shaft: the nut previously loo-

sened, gear @, sleeve @ with the hub

% located underneath, gear @ cage

with related bush @

1 Reverse speed driven gear

2 b5th - Reverse speeds sleeve

3 bth - Reverse speeds hub

4 5th speed driven gear

5 Cage with needles for 5th and Reverse
speeds

6 5th - Reverse speeds bush

PA360900000000
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. / d. Remove the previously loosened
nut and gear @ from main shaft.

ot

~— e. By means of a resin mallet, tap on
tangs of main and pinion shafts then
withdraw them at the same time from
intermediate flange. The rear inner races
of intermediate flange ball bearings
must be removed at the same time of
shafts removal.

Take care not to drop front inner half-
races of bearings.

f. Remove front inner half-races from | . :
intermediate flange. | | | o
4. Pinion shaft disassembly |
] — T
a. Remove inner haif-race @ shim ( | ([ = I&\&
E = \
ring and then the whole gear pack- V= =
age composing shaft itself from pin-
ion shaft.
\_/ - | | | - 1 Intermediate flange bearing inner half—réce
o R 2 Shim ring for pinion-ring bevel gear distance adjustment
SO%ca i | 3 Driven gear package

PA360900000000 . 183119 N ~ September 1984
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b. Withdraw rear roller bearing ring
nut from pinion shaft operating at press

and making use of plate A.2.0349-0100
with tool A.2.0402.

A.2.0401

1 Retaining ring
2 Plastic bevel bush

¢. Withdraw inner race of rear needle S
bearing from main shaft, by means of
puller A.3.0361.
A.2.0349-0100
N
i
T
L -
] l#
: | \-/
-
o
Ak
L A
: I i
} f
L) '
1
|
B
|
L1,
| (
i 1
I |
| )
| I
} I
tl
i 5. Main shaft disassembly
|
a. Withdraw inner half-race oif inter-
¢. Withdraw rear roller bearing inner mediate flange bearing from main
race from pinoin shaft always operating shaft.
at press with plate A.2.0349-0100 and b. Secure main shaft to rice fitted with | ) |
tool A.2.0401. | ~ protective jaws, then remove retaining | - | | o

ring @ and bush @ | | | o R h | N
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L - ¢. Withdraw main shaft bearing outer
\ | CAUTION:

. . laced . ring from intermediate flange operating

i bearlngshare mft -to ' © re!).ace ' mal: at press, with suitable base and puller

them so t a't original position can be A 3 0407,

restored during reassembly.

Sl
A.3.0407

: . b. Unscrew and remove the screws
N

with related washers securing plate @
to intermediate flange. Recover clamp

@, plate itself and spacer @
Remove intermediate flange from sup-

port on overhaul stand.

7

FEPEENEE— N

(L L L L

N\
\ .
\ .

—————
RN

7
N

="\ N N\

S

= AN s | )

=

~ r
/ | jL d. Withdraw pinion shaft bearing out-
'\ | er ring from intermediate flange always
I operating at press, with suitable base
and puller A.3.0408.
6. Intermediate flange disassembw 1 Bearing outer race clamp
Solution with intermediate skew ball 2 Shoulder spacer

PN bearings 3 Shoulder plate for bearing outer races

a. Withdraw rolling elements (balls
with cages) from outer races of interme-
diate flange bearings.

>
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c. Withdraw ball bearings of main @
and pinion @ shafts.

|
1 Main shaft bearing inner race
2 Pinion shaft bearing inner race
b. Unscrew and remove screws | |
with related washers securing plate . 1 Main shaft ball bearing
Recover retainer @ and plate itself. 2 Pinion shaft ball bearing

d. Operating at press with suitable
base and puller A.3.0596, withdraw out-

mediate flange.

e. Always operating at press with suit-
able base and puller A.3.0192 withdraw
outer ring of pinion shaft bearing from
intermediate flange.

. ; |
| A.3.0596
Solution with intermediate roller/ball
bearings
a. Disassemble Inner races @ and
@ of roller bearings related to main
and pinion shaft. N
1 Plate securing screws
2 Bearing retainer
3 Bearing retaining plate
September 1984 B 13-22 ~ PA360900000000
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' ‘ A.3.0192

7. Synchronizers disassembly

a. Synchronizers for 1st, 2nd, 3rd, 4th,
5th speeds.

Secure the gear concerned on a vice fit-
ted with protective jaws and, by means
of a plier, remove retaining ring @
Then, withdraw ring @ sectors @ and

@ and retainers @

Retaining ring
Locking sector
Retainers

Guide sector
Synchronizing ring

PA360900000000
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b. 1st speed synchronizer
Operating as per the previous step, re-
move retaining ring @ then withdraw

rng @ sectors @ and @ retainers
@ and , spring with the two
7).

strikers @ and pawl

Retaining ring
Synchronizing ring
Locking sector
Retainer

Strikers

Spring

Pawl

Gear |

Guide sector
Retainer

1
2
3
4
b
6
7
8
9
0

—

CHECKS AND INSPECTIONS

Before carrying out the checks, carefully
wash the items, then blow them with
compressed air. This permits a better
identification of superficial defects, wear
and efficiency of a few components.

a. Gears and splined sections

Verify gears teeth. If irregular wear or
spalled teeth are found on gears, replace
the gears and verify that gears they mate
with are not spalled.

Verify also the threaded and splined sur-
faces of shafts and, particularly, the
housings fo bearings inner races.

Gear axial and radial clearance

0.10to0 0.15 mm
{0.00394 to 0.00591 in)

1293

b. Bearings

Verify conditions of surfaces related to
rings and rolling elements making sure
they are free from scratches, imprint-
ings, grinding caused by scoring due to
foreign matters.

¢. Synchronizers

Verify that: |

— Synchronizer rings are free from ex-
cessive wear.

— Retainers are free from overheating
signs in the working points.

— Locking and guide sectors are not ex-
cessively scratched in the working
poInts.

— Synchronizer sleeves slide freely on
the related hubs.

- Engagement front toothing on
sleeves and the corresponding tooth-
ing on gears are free from seizing
and excessive wear.

d. Forks and sleeves

Check working surfaces of forks @ and
slinding sleeves @ verifying they are
free from seizing and that axial clea-
rance is within the prescribed values.

Sleeve fork axial clearance
0.7t0 0.9 mm
{0.0275 to 0.0354 in)

1 Control fork
2 Hub
3 Sleeve

September 1984



e. Pinion shaft and rear spacer

Verify that squareness deviation of ring
nut support plane A of pinion shaft rear
roller bearing does not exceed 0.02 mm
(0.000787 in) and that installation inter-
ference fit between seats B of pinion
shaft and ring nut is within the pres-
cribed values, i.e.:
0.019 to 0.060 mm
(0.000748 to 0.0024 in)

By means of gauge, verify that:

- pinion shaft eccentricity in the seats
H of front needle bearing and rear
roller bearing with respect to seats |{
of bushes related to gears and inter-
mediate bearings does not exceed
0.02 mm. {0.000787 in).

September 1984
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- Squareness deviation of abutment
plane L related to rear bearing inner
race with respect to seats H of bear-

Ings must not exceed:

f. Main shaft

By means of gauge, verify that:

—~ main shaft eccentricity in the seats C
of bearings related to differential-
speed gear casing and of intemediate
flange with respect to clutch shaft

0.02 mm (0.000787 in)

- —

~ Squareness deviation of abutment

centering seat D, seat E of differen-

tial-speed gear casing bearing and to
seat F of 5th speed gear does not ex-
ceed 0.03 mm (0.00118 in) tolerance.

=

aills

N e Z =
;((((cgj(.%% %(-(g_(l(

-fi*‘ffg&-ﬁés;‘f‘i‘-- Lt

'8

/.
)
=\" A0

plane G related to rear bearing inner
race with respect to seats C of bear-

ings does not exceed:
0.03 mm (0.00118 in).

\] _
([
\
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REASSEMBLY

1. Synchronizers reassembly

a. Synchronizers for 2nd, 3rd, 4th, 5th
speeds.

Reassemble synchronizers on gears,
starting with the positioning of locking
and guide sectors followed by retainers,
synchronizing ring and retaining ring.

CAUTION:

At the end of reassembly, make sure
that ring @ is correctly mounted in its
seat and that ring @ can move freely.

1 Retaining ring
2 Synchronizing ring

b. Ist speed synchronizer

Reassemble synchronizer operating as
per the previous step and by correctly
positioning the spring with the related
strikers and the pawl.

CAUTION:
The retainers are of different length, as
a consequence, they must be mounted
just as per figure.

PA360900000000
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2. Pinion shalft reassembly

a. If previously disassembled, reas-
semble roller bearing runner race at the
press and by means of a plate.

Install bearing with the protrusion to-
wards pinion head.

b. Heat ring nut @ (140 °C,' 284 °F)
and insert it into pinion shaft, by means
of the plate mentioned above.

To obtain the best installation, cool
down the ring nut with compressed air
when it is still under pressure, held in
the press.

13-25

1 Ring nut

¢. To complete pinioh shaft reassem-
bly, reverse the disassembly operations
taking care to lubricate gears bushes,
before reassembly, with the prescribed
oil.

Oil: . -'
AGIP Rotra SX 75W90
IP Pontiax HDS 75W90

For correct installation of gear package,
refer to exploded views of page 13-17
3. Main shaft reassembly

a. If previously disassembled, mount

the rear bearing inner race on main
shaft, making use of a suitable driver.

September 1984
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b. Reinstall bush @ and sécure it

with ring @

September 1984
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1 Plastic bush
2 Retaining ring

¢. Insert spacer @ and then rear in-
ner half-race @ of intermediate flange
bearing on main shaft.

1 Rear inner half-race
2 Spacer

4. Intermediate flange reassembly

CAUTION:

Before installing roller bearings, lubri-
cate them with the prescribed grease.

Grease:
AGIP F1 Grease 33 FD
IP Autogrease FD

13-26

Solution with intermediate skew ball
bearings

a. Operating at press and making use
of tool A.3.0407 insert outer race of main
shaft ball bearing until it strikes against
the intermediate flange striker.

Exert the utmost care during insertion
in oder not to force the intermediate
flange striker.

W

C ) &.
AN

(

A.3.0407

S

ol [ O T et
I-’bt-):%
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b. Always operating at the press and
making use of tool A.3.0408, insert outer

race of pinion shaft ball bearing until it

m ates with the plane of intermediate
flange front side.

PA360300000000
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c. Set intermediate flange on the spe-
cial support, then secure it on an over-

haul stand fitted with connection brack-

ets.

d Position spacer @ and plate @ on

intermediate flange rear side.

e. Apply retainer @ on rear side,

then screw the plate securing screws

without tightening them.

1 Main shaft ball bearing
2 Pinion shaft ball bearing

Solution with intermediate roller/ball

bearings ¢. Temporarily apply the bearings re-

| - | taining plate @ and retainer @ to
a. Operating at press and by means of flange by screwing the plate securing
tool A.3.0596, insert outer race @ of screws without tightening them.

main shaft roller bearing until it mates
with interne diare flange striker.

1 Shoulder spacer | | | -
2 Bearings shoulder plate | | -1 Roller bearing outer race

3 Bearing outer race retainer

b. Reinstall on flange in the following

order:

— main shaft ball bearing @ complete
with inner half-race.

-— pinion shaft ball bearing @ taking

care to position it correctly with the d. Reassemble inner half-race @ of
thinner lip upwards. | - pinion shaft ball bearing then, with the

press and by means of tool A.3.0192, in-
sert pinion shaft roller bearing @

f. Reinstall both front and rear cages
with balls related to intermediate flange
bearings.

1 Bearings retaining plate
2 Bearing retainer

For the re-used bearings, the cages with

rolling elements must occupy the same
position noted during disassembly.
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Insertion must be carried out with the
utmost care without forcing compon-
ents.

1 Pinion shaft inner half-race
2 Pinion shaft roller bearing

e. Set intermediate flahge on the spe-
cial support, then secure it to an over-
haul stand fitted with connection brack-

ets. .

5. Tightening of bearings retaining
plate screws

a. Insert roller bearings inner races of
main and pinion shafts; then install
shafts themselves positioning them, at
the same time, in the intermediate
flange.

September 1984
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b. Position intermediate flange on dif-
ferentiai-speed gear casing taking care
to align pinion shaft correctly, then ro-
tate both speed gear shafts so as to bed
the bearings. Next tighten the bearing
retaining plate securing screws to the
prescribed torque.

@ : Tightening torque

Screws securing shoulder plate to
intermediate flange
14to 15 N'm
(1.4 to 1.6 Kg'm)
(10.1 to 11.6 ft-Ib)

13-28

c. Remove intermediate flange com-

piete with main and pinion shafts from
differential-speed gear casing, and set it
on an overhaul stand to compiete the
reassembly operations.

6. Shafts reassembly

a. Insert front inner half-races of inter-
mediate flange bearings on shafts, tak-
ing care to bed them into the related
seats on flange itself.

b. Install the 5th and Reverse speeds
gear on main shaft, then screw nut with-
out tightening it.

PA360900000000
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¢. Install the 5th and Reverse speeds
gear package on pinion shaft, then
screw nut without tightening it.

For correct installation of package, refer
to exploded views of page 13-17.

d. Operate on the control sleeves for
the 1st-2nd and 3rd-4th speeds to en-
gage two speeds in order to block shafts
rotation.

e. By means of a torque spanner,
tighten pinion shaft nut to the prescribed
torque.

@ . Tightening torque

Bevel pinion nut
112 to 124 N'm

(11.4 to 12.6 kg'm)
(82.4 to 91.7 ft:Ib)

f. By means of a torque span'ner' fitted
with wrench A.5.0181, tighten main shaft
nut to the prescribed torque.

@ : Tightening torque

Main shaft nut |
93 to 103 N'm

(9.5 to 10.5 kg-m)

{68.7 to 75.9 ft-Ib)

PA360900000000
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7. Verification of pinion shaft dimen-
sion

a. By means of a,centesimal gauge
mounted on support A.4.0145, verify
that dimesion “A” measured between
intermediate flange inner plane and pin-
jon head upper plane corresponds to the
value measured before disassembly.

0.03 mm (0.00118 in) tolerance is al-
lowed.

A.4.0145

O — —0
— —-
sl )

R S

b. If the value does not correspond to
that prescribed, modify thickness of the
ring @ between bush of 4th speed gear
and half-race of intermediate bearing.

‘s"

]
!
|
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A
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1 Shim ring

¢. Caulk the nuts of both speed gear
shafts from one side only.

8. Rods and forks reasembly.

Refer to: “Rods and Forks - Reassem-’
bly”.
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CLUTCH - SPEED GEAR CASING

Solution with intermediate roller/ball beaﬁngs

'-——_—*——_———-——
-

‘@®L®

Plate
Pawl
Washer
Nut

O O WO ~NNOO G b W N —

it

CAUTION:

The clutch - speed gear casing in alu-
minium alloy, take then the utmost care
to prevent damaging it.

DISASSEMBLY

Remove the clutch - speed gear casing
from the whole unit {Refer to: “Separa-
tion and Reconnection at Bench of
Speed Gear Unit from/to Differential unit
- Separation”) and disassemble it oper-
ating as follows:

1. Release and remove the screws
with the related washers securing tube
@ from clutch - speed gear casing; re-
move tube.

September 1984

Safety device support
Reverse speed gear pin
Differential-speed gear casing
Intermediate flange

Pinion shaft bush
Odometer pulse transmitter

1 Thrust bearing guide tube

2. By means of suitable puller, re-
move oil seal rings @ and @

13-30

Solution with intermediate skew ball bearings

lo Ao~ AU

L]

11
12
13
14
15
16
17
18
19
20

Washer

Clutch - speed gear casing
Guide bush

Oil seal ring

Retaining ring

Main shaft needle bearing
Retaining ring

Oil seal ring

Tube

Sleeve

(09+105  (T)Nm
(6.5 +7.2) (kg-m)
(ft-Ib)

1 Oil seal ring for speed selection and en-
gagement rod
2 Main shaft oil seal ring

PA360900000000
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3. By means of same puller, remove 5. Rest clutch-speed gear casing on
bush (1). half-plates and, by means of suitable
| punch, remove pin @ |

Safety device support

Plate

Interiock plunger

Inner nut securing interlock plunger

N HWN -

7. By means of suitable spanner, un-
screw the clutch fork pin and remove it
. - with the washer underneath.

ES?>‘\F‘\

7 o f

1 Pinion shaft support bush

- f
4. Withdraw main shaft needle bear- - | "“'
ing operating as follows: 4
a. Remove retaining ring @ -
Withdraw bearing @ | o
If necessary, remove retaining ring

b.
C.
"1 Punch
2 Reverse speed pin

6. Disassemble interlock plunger (it

— | prevents accidental transition from 5th
, , to reverse speed) operating as foliows:
| : 8. If necessary, withdraw bush
,, a. Unscrew nut @ withdraw inter- ry , @
| from clutch-speed gear casing.
lock plunger @ and the plate @ under-
3 2 1 | neath.

b. Loosen the two screws @ and re-

1 Front retaining ring move Support @

2 Needle bearing
3 Rear retaining ring
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1 Guide bush for speed selection and en-
gagement rod

CHECKS AND INSPECTIONS

1. Clean the casing with solvent re-
moving sealant traces in correspon-
dance with mating surfaces between
clutch-speed gear casing and interme-
diate flange and in correspondance with
the housing of reverse speed safety de-
vice.,

2. Verity that casing is free from
scratches and splinters.

REASSEMBLY

1. |f previously removed, reinstall
guide bush of speed selection and en-
gagement rod operating as follows:

a. By means of driver A.3.0532, rein-
stall bush @ on clutch-speed gear cas-
ing, previously heated at a temperature
within 140 to 160 °C (284 to 320 °F).

A.3.0532

1 Guide bush for speed selection and en-
gagement rod

September 1984
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b. Let the clutch-speed gear casing
cools down, then install oil seal ring @
inserting it by means of driver @ after
lubricating outer surfaces and inner leap
with the prescribed oil and grease, res-
pectively.

Oil:
AGIP Rotra SX 75W90
IP Pontiax HDS 75W90

Grease:
ISECO Molykote BR2

1 Oil seal ring driver

2 Qil seal ring

3 Guide bush for speed selection and en-
gagement rod

2. Tighten fork pin into the related
seat.

3. Reassemble interlock plunger by
reversing the order of disassembly (Ref-
er to: “Disassembly” - step 6) applying a
coat of the prescribed sealant on the
mating surface between the support for
reverse speed engagement safety device
and clutch-speed gear casing.

Sealant:
Sealing compound LOWAC Perfect Seal

13-32

@: Tightening torque
Nut securing plate for reverse
speed engagement safety device
8.3t0 10.3 N'm
{0.9 to 1.05 kg-m)
(6.5 to 7.2 ft-Ib)

4. Reassemble the reverse speed pin '

operating as follows:

a. Install retaining ring @ on pin.

b. Heat the clutch-speed gear casing
at a temperature within 140 to 160 °C.

¢. Position pin into the related seat on
clutch-speed gear casing. Secure the pin
positioning tool to clutch-speed gear
casing.

d. Insert pin until retaining ring comes
into contact with clutch-speed gear cas-

ing.

1 Rev‘erse speed pin
2 Retaining ring

5. Reassemble the main shaft needle

bearing by reversing the order of disas-
sembly (Refer to: “"Disassembly” - step
4).

6. Reinstall bush @ making use of
driver A.3.0346.

PA360900000000
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~ 1 Pinion shaft support bush
7. Reassemble oil seal rings @ and
@ operating as per figure, by means of
driver A.3.0343.
e’
N

'PA360900000000
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1 Qil seal ring for speed selection and en-
gagement rod
2 Main shaft oil seal ring

»

13-33

‘8. Reassemble guide tube by revers-

ing the order of disassembly (Retfer to:
“Disassembly” - step 1)

Once the clutch-speed gear casing has
been reassembled, reconnect it to Differ-
ential unit (Refer to: “Separation and Re-
connection at Bench of Speed Gear Unit
from/to Differential Unit - Reconnec-

tion”).
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SERVICE DATA AND SPECIFICATIONS

SERVICE DATA
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GEARBOX

Vers. 1985 | %
{H LH RH - %
113.17 113.15.1 113.16.1 é
Gear ratios 113.15 -~ 113.16 -
Speed gear ratios 1st speed 1:3.500 | 1:2.875 i
' End speed - 1: 1.956 - ﬁ: 1.720 - o
3rd speed 1 TZ%B ) B i!
i
ath speed 1:0.946 1:0.946
l bth speer_h _“1_ 0.780 - 1:0.780 .
B | ' | R. speed | 1:3.000 1:3.000 /_,\
Differential ratio | | | | | 10/43 | 10/41 - N
1st speed 1:15.05 1:11.788 -
km/h {mi/h} | - 7.53 {4.68) 9.646 (6.00) '
I 2nd speed l_ 1:8.41 1:7.062 -
km/h {mi/h) | 13.48 (8.37) 16.123 (10.01) )
3rd speed 1 _;:O 1:5.027
Differential speed gear overalt ratios km/h {mi/h) 20.98 (13.03) y “;620 (14.05) - ‘. :
. _— r — _— |
Nominal speed at 1000 r.p.m. | 4th speed 1:4.07 1:3.879 1
km/h {mi/h} | 27.90 (17.33) ) I . 29.315 (18.21) . | | |

5th speed | 1:3.35 1:3.198 I

km/h {mi/h) 33.83 (21.01) 35.553 (22.08)
l R. speed 1:12.90 | 1:12.30 TN
km/h {mi/h) 8.79 (5.46) 9.244 (5.74) A
N
./

December 1985 - 1338  PA360900000002



GEARBOX

~ GENERAL SPECIFICATIONS

FLUIDS AND LUBRICANTS

Applicat.
oS Application Type Q.ty
No. _
Differential-speed gear roller bearings - AGIP:  Grease 33 FD
- Detent devices | -
Clutch fork spherical pin and thrust bearing - [P: Autogrease FD
| Std. No. 3671-69833
seat
Propeller shaft rear joint seat GREASE ISECO: Molykote BR2 5 cm’
Ball joint on speed control lever Std. No. 3671-69841
2 Reverse speed sliding gear inner bush
Bush for bevel pinion on clutch-speed gear ~
~ casing |
Clutch-speed gear casing seal rings
— inner seal lip GREASE ISECO: Molykote BR2
; . Std. No. 3671-69841
— OQOuter surface OIL - AGIP: Rotra SX 75W90
- |P: Pontiax HDS 75W90
Std. No. 3631-69412
Differential-speed gear unit oil refilling - AGIP: Rotra SX 75W390 kg 2.570 (1)
4 ' (5.66 Ib)
— IP: Pontiax HDS 75W390 kg 2.070 (2)
Std. No. 3631-69412 (4.56 Ib)
'\_,' Bushes for speed transmission and selection Molykote Longterm No. 2 -
lever and speed transmission and engage- Std. No. 3671-69831
5 ment lever (isostatic control) (2)
Ball joint on speed transmission and engage-
ment lever end
(1) For models . | |
For cars with high top-up plug of models: and m
(2) For models |Alta 90 and | AMfa 75
For cars with low top-up plug of modeis: LGiulf;t_f__o- and
N

PA360900000002 _ 1339 . ~ December 1985
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'GEARBOX

SEALANTS AND SURFACE FIXING AGENTS

Application

Surfaces of differential-speed gear casing and

clutch-speed gear casing mating with interme-
diate flange |

Mating surfaces between Reverse speed engage-

ment safety devices and differential-speed gear
casing

NOTE:

Use denatured ethyl alcohol to clean the sur-
faces

September 1984

Type

SEALING

COMPOUND

Name

LOWAC Perfect Seal .
Seal Std. No. 3522-00011

Q.ty

PA360900000000
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GEARBOX

~ CHECKS AND ADJUSTMENTS
Axial clearance between fork and synchronizers sleeves - QG mm {in) 0.7 to 0.9 {0.0275 to 0.0354)

Spring test load | C N (Kg Ib) 90 to 97.6 (9.18 to 9.95; 20.25 to 21.96)

Spring length

- Unloaded D - L mm (in} 30.6 (1.2)
- Loaded | " - L mm (in) | 18.8 (0.74)
Gears axial and radial clearance | | - - mm {in) 0.1 to 0.15 {0.00394 to 0.00591)

Pinion, shaft and rear ring nut

— Squareness deviation of ring nut support planes ~ mm (in) 0.02 (0.000787)
- Ring nut installation interference fit o mm (in) 0.019 to 0.060 {0.000748 to 0.00236}
— Eccentricity in seats H of front and rear bearings with res- ,
pect to seats | of gear bushes and intermediate bearings | mm (in) 0.02 {0.000787)
N S - = Squareness deviation for abutment plane L of rear bearing - |
inner race with respect to seats H mm {in) 0.02 (0.000787)
I.

i

| L]J
ﬁ

[T1E

| BROMOYC OO o

‘ Main shaft

— Eccentricity in seats C of differential-speed gear casing

s bearings and intermediate flange with respect to centering

seat D on clutch shaft, to seat E of clutch-speed gear cas- o -

ing bearing and to seat F of 5th speed gear | | mm {in) 0.03 {0.00118)

N — Squareness deviation of abutment plane G for rear bear- |
ing inner race with respect to seats C of bearings - S mm (in) 0.03 (0.00118)

i
L

PA360900000000 13-4 September 1984



GEARBOX

HEATING TEMPERATURES

Measurement unit
Application

Heating temperature for roller bearing locking ring nut of bevel pinion shaft (head side)

' / Ring nut

Heating temperature of clutch-speed gear casing for installation of Reverse speed gear pin, and bush
of speed selection and engagement rod |

Heating temperature of 3rd and 4th speed driving gears for installation on main shaft

September 1984 | | 1342

°C (°F)

140 (284)

140 to 160 (284 to 320)

195 to 210 (383 to 410)

PA360900000000
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GEARBOX

TIGHTENING TORQUES
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TROUBLE DIAGNOSIS AND CORRECTIVE ACTION

Condition

GEARBOX

Probable cause

Corrective action

Transmission is faulty when in for- | Once detected where the noise comes from and established that it does not originate from

ward speeds

Noisy when vehicle is moving even if
speedgear is in neutral

Noisy when in one particular speed

Noisy both during acceleration and

deceleration {(drive shafts already
checked)

PA360900000000

the engine, proceed as follows in order to, identify the faulty unit

— run the car to the speed where noise is most enphasized.
— adjusting the speed as required, change alternatively - and within reasonable se-

quences - all different speeds

Once determined the cause of the noise, repair or replace the faulty components

e Qil level insufficient or oil not of the
prescribed type

e Oil leaks from oil seal rings of differen-
tial carrier a/o from topping-up or
drain plugs

Fill-up to proper level or replace oil with
the prescribed type

Replace oil seal rings a/o plugs

e Main shaft bearings (in this case, | Replace bearings

noise should be present also with
speed gear in neutral)

® Pinion shaft bearings (noise present
only if speed is engaged and this with
all speeds)

— -

e Bearings of differential inner drive

shafts faulty or seized

e Bevel pinion bearings noisy

Py —— —

e Gear teeth mating surfaces worn or |
seized

e Differential gears worn or damaged

e Hypoid gear excessive clearance

e Crown wheel and pinion securing
screws loosened

e Bevel pinion shim (determining pin-
ion-crown axis distance) worn or da-
maged

e Pinion shaft securing nut loosened

e Gear package excessive clearance

13-45

Replace bearings

Replace bearings

Check a/o replace

___—__-.___-ﬂ-—ﬁ-_—ﬂ—

Replace gears

Replace gears
Verify and replace if necessary
Tighten the screws

Replace washer with another with shim de-
termined by adjustment

Check speed gear components a tighten

- hut

Adjust package

Septémber 1984
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Condition

GEARBOX

Probable cause Corrective action

A s

Transmission noisy when in curve,‘l

— ma o

e Teeth of side pinion and crown wheel | Replace differential casing
both with speed engaged and when gears worn, damaged or seized
in “neutral” (drive shafts already
checked) | | I J
Transmission noisy when in “neu- | ® Driving torque irregular variation Adjust idling r.p.m.
tral” (with vehicle stationary)

® Not enough oil o S Fill up to correct level
Transmission noisy when in reverse | ® Reverse gears worn or damaged Replace the faulty components

speed

Speed engagement/disengagement
is difficult

]

First of all, determine whether trouble is due to speed gear or control system.
Check whether clutch correctly engages when pedal is released and disengages when pe-
dal is pressed. If clutch s not faulty, the trouble is due to speed gear control system.

Stiffening of speed gear control a/o
non-return of lever to neutral

Excessive clearance in speed selec-
tion

-
September 1984

Excessive friction in the rotation of tie | Replace selection tie rod and central ball
rod joints of speed transmission and | joint of speed transmission and engage-
engagement lever . ment lever

Excessive tightening between speed | Replace levers, shoulder rings, bushes and
transmission and selection lever bush | pin

and speed transmission and engage-

ment lever

Insufficient lubrication of speed trans- | Grease the points subject to friction
mission and selection lever and speed
transmission and engagement lever
bushes

O-rings for speed transmission and | Replace O-rings and grease pin of speed
selection lever broken or too worn, | transmission and selection lever
with consequent water a/o dust see-

page

Insufficient oil level in the differential- | Restore oil correct level
speed gear casing |

Synchronizing unit faulty o Refer to: “Synchronizing unit grinds or is
| faulty”
Inner controls deformed or worn Repair or replace the faulty components

y— PP ———

Abnormal wear of pin and related | Replace the worn components
bushes connecting speed transmis-
sion and engagement lever with speed
transmission and selection lever bush

PA360900000000
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Condition

Noisy

Speed slip out

GEARBOX

Probable cause

Corrective action

Incorrect positioning of the unit in the
longitudinal direction with interfer-
ences

Interference with rear fioor sidewall

Verify a/o adjust control assembly posi-
tion

Rivet the area concerned

___._-—-—.—-u—l—-l—-—_—

Sleeves and gears worn or faulty

Excessive clearance of the gear which
becomes disengaged (Noise present
both in acceleration and deceleration})

Replace the worn components

Verify gear package adjustment

Speed engagement is poor

Synchronizing unit grinds or is faul- |

ty

Reverse lights do not light when en-
gaging the Reverse speed

Speed selector lever vibrates and is
. Noisy

PA360900000000

e P —— - —

Control levers bushes worn
Pawls worn or damaged
Springs fatigued or broken

Rods milling warn or damaged

Selector fork a/o lever worn or da-
maged

L]

Sleeve and gear with front toothing
worn or damaged

Incorrect distance between front

toothing of gear and sleeve

Synchronizing ring worn

Sleeve splines worn or damaged

Reverse lights switch faulty

Lever return spring fatigued
Speed control lever bushes faulty

Refer to other steps concerning the
noisy speed

13-47

— — —_ . —

Replace the worn components

replace pawls

Replace springs

Replace rods

Replace selector a/o levers

Replace the faulty components

Replace the faulty components

Replace

Replace '

Replace switch
I

Replace the faulty components

| Replace the faulty components

September 1984



Condition

Seizure or breakage

September 1984

GEARBOX

Probable cause

Insufficient oil level or oil not of the
prescribed type

Insufficient clearances
Gears and bearings incorrect adjust-
ment

Excessive torque or improper use of
clutch

Securing screws loosened

13-48

Corrective action

t

Replace the faulty components and use the
prescribed oil

Adjust clearances and replace the faulty'
components
Check the speed gear unit

Replace the faulty components

Replace the faulty components and restore
the rightening torques

PA360900000000
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Tool number

A.2.0075

A.2.0267

A.2.0268

A.2.0349-0100

A2.0401

A.2.0402

A.3.0192

A.3.0343

A.3.0346

PA360900000000

GEARBOX

SPECIAL SERVICE TOOLS |

Tool name

Support for jacking up car

Dumm{/ rods for striking rod balls and speed en-
gagement detent balls.

Spacer for removing De Dion axle

Half-ring support plate for disassembling ring nut
and inner race of pinion shaft bearing (to be used
with A.2.0401 and A.2.0402)

Half-rings for removing inner race of pinion shaft
rear bearing - (to be used with A.2.0349/0100)

Half-rings for removing ring nut of pinion
shaft rear bearing - (to be used with A.2.0349-

-0100)

Puller-driver for outer race of pinion shaft bear-
ing on intermediate flange (Solutions with inter-
mediate roller/ball bearings)

Driver for main shaft oil seal ring

Driver for pinion shaft bush

 13-49

Page
ref.

13-6

13-13

13-6

13-20

13-20

13-20

13-22
13-27

13-33

13-32

September 1984
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Tool number

 A3.0361

A.3.0407

A.3.0408

A.3.0632

A.3.0596

A.4.0145

A.5.0181

A.5.0216

C.6.0166

September 1984

GEARBOX

Tool name Page
ref.
Puller for inner race of main shaft rear bearing 13-20
Puller-driver for outer race of pinion shaft interme- 13-21
diate bearing (Solution with intermediate skew 13-26
ball bearings)
Puller-driver for outer race of pinion shaft interme- 13-21
diate bearing (Solution with intermediate skew . 13-26
ball bearings)
13-32
Puiler-driver for outer race of main shaft bearing 13-22
on intermediate flange (Solution with intermediate 13-27
rotter/ball bearings)
Support of gauge for determining pinion shim (to 13-18
be used with C.6.0166) 13-29
Wrench, 30 mm. for main shaft nut 13-18
| 13-29
Spanner for plug of speed control rod ball 13-14
13-15
Reference gauge for determining pinion shim {to 13-18
be used with A.4.0145)
13-50 B S PA360900000000
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