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Operation 

Number 

D. 100-3 
D. 112-3 

Dh. 314-3 

D. 330-3 

Dh. 334-3 

Dm. 340-3 

Dbw. 350-3 
Dbw. 354-3 

D. 413-3 

D. 444-3 

LIST OF OPERATIONS 
IN THE SECOND SECTION OF THE MANUAL No 814-2 

u D n Vehicles All ‘f’ypcs 

DESCRIPTION 

ENGINE - CARBURETTOR - IGNITION 

Overhauling an engine 
Overhauling a cylinder head 

CLUTCH / 

Work on hydraulic clutch mechanism ( hydraulic gear chauge ) 

- Replacing a centrifugal regulator drive pulley 
- Replacing a centrifugal regulator front bearing 

GEARBOX 

Overhauling a four-speed gearbox ( hydraulic gear charlge ; All Types. DV aud Estbte ) 

Work on hydraulic gear control unit 
- Overhauling a gearbox cover 
Overhauling a five-speed g&box ( 012 Llehicles with manual ge’ar change All Types exceptDT 

( optimal ) and DV ) 

Overhauling a BORG WARNER gearbox 
Work on gear mechanisms : 

- Overhauling an oil pump 
- Overhauling a hydraulic unit 

6% - 
FRONT AXLE 

Work on wheel swivel : 
- Replacing a swivel upper ball joint 
- Replacing a swivel lower ball joint 

STEERING 

Work on a power steering : 
- Overhauling a steering unit 
- Overhauling a rack hydraulic control 
- Overhauling a steering pinion and rotating union assembly 

- Leak tesi on rack hydraulic control 

TOOLS * 

List of special tools mentioned in the manual 

Manufacturing drawings for special tools not sold. 
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I D VEHICLES ALL TYPES 

OVERHAULING THE ENGINE 

- ENGINE - D. 10-6 

LONGITUDINAL SECTION 
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- ENGINE - 

TRANSVERSAL SECTION 

D. 10-7 
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I. OIL CIRCULATION DIAGRAMS. 

h) D./E Vehicles. 

c: 

9 \ 

kin Main Main 
Frent beorinp 

bewing no 2 bearing no 3 bearing no 4 

t t t t 

1 
Front bowing 

camshaft 

I I l---- -l,------- - --- -------1 L Oil cooltr pollwy 
__-___-__-- --__---------- J 

Inlet rocker shaft I 

Exhaust 
rockers 

Rocker stems ad 
push reds 

NOTE : The cooler is no longer fitted to DJ.IE vehicles (OS h-ow ‘I/ f  970 A 
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II. PARTICULAR FEATURES. 

1. E ngine casings : 

a) Cylinder block : 
- The engine casing and the crankshaft bearing caps are matched. 

- The crankshaft bearing caps are marked from the front of the engine (flywheel end ) with the 

numbers l-213-4. 
- Crankshaft main journal diameter : .“................................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68.7 + 0.05 mm 

Overall flatness of the seating surface for the cylinder head : .” . . . . . . . . . . . . . . . within 0.005 mm 

- Tightening torque on cap securing screws : . . . . . . . . .._........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90 to 100 rn!I> ( 9 to 10 m.kg) 

b) Engine sump : 
Tightening torques : 
- Securing screws : .“................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 to 19 mAN (1.4 to 1.9 m.kg) 
- Drain plug : ._........_._._...................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 to 45 rn,jN ( 3.5 to 4.5 m.kg ) 
- Tightening torque on screws securing clutch housing closing plate : . . . . . . . . 9 to 12 m/IN (0.9 to 1.2 m.kg) 

c) Timing gear cover : 
- Tightening torque on screws and nuts :  . “ . . . . . . . . . . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  14 to 19 m,\N ( 1.4 to 1.9 m.kg ) 

2. Crankshaft and connecting rods : 

a) S-bearing crankshaft : 
l 

First possibility : ._......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64 04 ’ o”“‘o mm . - 0.005 
- Journal diameter 

Second possibility 63.54 
+ 0.010 

: ,_........._..... . . . . . . . . . . . . . . . . . . . . . . . . ._...... . o.oo5 mm 

- Diameter of crank pins 

- Bearing shells : 

First possibility : 54 
t 0.010 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 0.005 mm 

Second possibility : ._.............,............. . . . . . . . . . . . . . . 53.5 
+ 0.010 
I o oo5 mm 

Inner diameter ( two possibilities ) : ._..._..._... . . . . . . . . . . . .._....._............ _.....,_..._ . .._ 64.04 and 63.54 mm 

- Width : 28.6 
t 0.100 

,_.,.,...........,..................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.150 mm 

- Outer diameter ( shells not under strain ) .,...................................,................... 68.705 t A*;:: mm . 

NOTE : The bearing shells are made of aluminium-tin alloy in all engines except those fitted with a 

Borg-Warner gearbo,x, whose bearing shells are in copperlead. 

- Crankshaft end-float : .“.........................,......................................................... . . 0.045 to 0.160 mm 

NOTE : The end-float is adjusted by changing the lower half-thrust-rings of the central bearing, except for 
engines fitted with a Borg-Warner gearbox which have two half thrust-rings ( upper and lower ) placed on 
each side of the central bearing. 

1 

3.10 to 3.14 mm 
- Half-thrust rings for central bearing ( two possibilities ) : ,..................... 

3.14 to 3.18 mm 

- Tightening torque on bearing fixing screws : .“...........................,................. 90 to 100 m,ZN (9 to 10 m.kg) 

b) Connecting rods : 
- Distance between centres of small end and big end : ._........... . . . . . . . . . . . . . . . . . . . . . . 160 * 0.05 mm 

- Bore of small end bush : ._................. 
+ 0.009 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.005 . 0.003 mm 

- Clearance of gudgeon pin in small end : ,............... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._.. 0.012 to 0.018 mm 

i 0.005 
- Diameter of big end : ,_..... ,........... . . . . . . . . . . .._.... . . . . . .._.......,...,.....,... . . . . . . . . . . . . . . . . . . 57.69 0.015 mm 
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- Biq end bearing shells : 

Bore ( two possibilities I : ._................................................................. . . . . . . . . . . . . . . . . . . 54 and 53.5 mm 

Width : ._............. ._.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 ? i:i ii mm 

Outside diameter (unstressed) : ._..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57.695 t :‘I ii mm 

- Diametrical clearance of connecting rods on crankpins : ............................... 0.013 to 0.050 mm 

-Maximum weight variation of connecting rods in any enqine : ...................... 7 q maximum 

- Tightening connecting rod cap nuts : ._ ............................................................... 68 to 75 m/IN (6.8 to 7.5 m.kq) 

- Fitting : Numbers are marked on the connecting rod body and cap at u a H (camshaft side ). 

NOTE : a 

On engines type DY produced since 

February 1968 and on All Types of engines, 
except engine type DV, the big end bearing 
shells, the connecting rod and the small 
end bush are drilled so as to spray the 
inner face of the piston crown. 

. 

c‘: - It is not possible to replace small end 
9 
z bushes without special tools. 

3. Pistons ond piston rings : 

a) Pistons : 
- Depth of ring groove : 

I 
Piston dia. 93.5 mm Piston dia. 90 mm Piston dia. 86 mm 

- Compression ring > 
+ 0.060 

I 

2 i 0.040 mm i 0 050 t 0.045 
2 . . . . . . . . . . . . 

t- 0.050 1 0.030 mm 2 0.030 mm 

- Scraper ring 2 t 0.030 mm 

- Collector ring ( expander) : . . . . 
t 0.040 

4 + o 020 mm 

- Bore ( for gudgeon pin ) 
t 0.010 

: .I...................,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._..................._..... 25 + o oo3 mm 

0 
- Diameter : . . . . . ,...........,.,...,...,. . . . . . . . . . . . . . . . . . . . . . ..,.,._.,......... _... 25 . 0.004 mm 

- Gudqeon pin 

s 0100 
Piston dia. 93.5 mm : .~..................................... 81.9 . o.300 mm 

. 0100 
Piston dia. 90 mm : .,..... ._...,.........,..._...,.,...,....._. 78.4 ~ o,300 mm 

. 0.100 
Piston dia. 86 mm : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74.4 . 0 400 mm 
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b) Piston rings : 

Ring 

Compressor 

Scraper 

Collector 

No. 

1 

I 

Thickness 
I 

Width ( mm) I Clearance at gap ( mm ) 

- 0.010 
*NOTE : For the 93.5 dia. pistons, the thickness of the oil collector ring is 4 _ 0 OI2 mm. 

CAUTION : Certain engines have been fitted with ordinary oil collector rings or with spring loaded collector 
rings. When repairs are made, the blade expander type ring should be fitted to all types of engine. 

4. Liners and cylinder head gaskets : 

a) Paper gaskets for liners : 
9/ 1968 : Gasket with extra thickness fd? 90 mm diameter liners only ’ 
9/ 1968 : Gasket without extra thickness for 86 and 90 mm diameter liners 
9/1971 : Gasket without extra thickness for 93.5 mm diameter liners 

b) Cylinder head gasket : Two types of gaskets corresponding to, the two types of liner gaskets : 
- gasket with circular crimping : to be fitted with liner gaskets with extra /hirk~~s.s. 
- gasket with ot~al crimpiux : to be fitted with liner gaskets which have no estra thickness. 

IMPORTANT : These instructions should be carefully observed when the cylinder head gasket is being 

replaced. 

c) Pistons and liners are matched. 

5. Cylinder head : 

- Original thickness : ....... .............................. ...... ...... ............ .................. ................................................ 90 mm 

- Maximum out of flatness : .................................................................................................................... .... 0.10 mm 

- Maximum skimming ( surfacing) : ._ ........................................................................................................... 0.10 mm 
a) Valve seat : 

- Seat angle : Inlet : ._ ............................................................................................................................. 120 degress 
Exhaust : ._ ....................................................................................................................... 90 degress 

- Width of seats : ._ ..... ........................................................................................................................... 0.8 to 1 .2 mm 
- Nominal diameter of seats : 

Inlet 
IO/ 1968 : ._ ............................................................................................ 45 mm 
IO/ 1968 : ._ ....................... ._ ................................................................ 47 mm 

Exhaust : ._ ....................................................................................................................... 37.5 mm 

b) Valve guides : I Outer dia. of guide I 
Cylinder head bore I 

Guide bore 

Inlet 

First possibility 13 + 0.059,, 
+ 0.039 

13 + 0.007 mm 
- 0.013 

8' 0.015 mm 

13.25 1 i.iz8 mm + o’oo7mm 
- 0.010 

Second possibility 13.25 
. . 0.013 

First possibility 13 + 0.065 mm 
0.045 

13 t- 0.023 mm 

-I l 0.013 

Exhaust 

t 0.015 

, 8.99 l 0.010 mm 

Second possibility 13.25 + 0.065 mm 
+ 0.045 

13.25 + o’o23 mm 
l 0.003 
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c ) Replacing and positioning guides : Use tool 3079-T 

d) Tightening torques : 

I 

first tightening .,...,....,,......,,.. 30 mZ’C 
Cylinder head screws 

, 3 m.kg ) 

final tightening ,. .,, 60 -65 m\N ( 6 to 6.5 m.kg ) 

- Exhaust valve rocker shaft nut : _. 
- Rocker cover screw : ., ._.._ 
- Nut holding closing plate : 

6. Valves 

a) Valves 

... 21 - 23 m.\U ( 2.1 to 2.8 m.kg ) 

................... .......................... 6 - 8 ml’1 ( 0.6 to 0.8 m.kg ) 

.................... ...................... 21 - 28 m\\ ( 2.1 to 2.6 m.kg ) 

INLET EXHAUST 

- Seat angle : ,......... .._. _.. 
Outside dia. of head : ..,.. 

- Dia. of stem 

- Total length : ., ( mm ) 

b N . 
2 

) Valve springs 

Direction of spiral :.... 

Length under load : . . . . . 

All Types All Types 

410 I968 t--cl0 l’J6R 

All Types 

120” 90” 

47 mm I 49 mm 39 t 0.1 mm 

7.95+ !.‘I5 mm 
0 

8.95- 0,350 mm 

115.47 + o.600 116.05 + 0.600 104 to.550 

- 0.250 - 0.2Kr! - 0.350 

. 

OUTER INNER 

All Types 

to the right 

39 mm for 28.9 + 1.6 kg 
30.5 mm for 60 + 3.2 kg 

All Types -10 /‘)6X All TypeselCJ 1068 

to the left 

30.7mm for 7.4 + 0.5 kg I 31 mm for 12.6 + 1 kg 

22 mm for 12 & 1 kg 22 mm for 25 + 1 kg 

7, Timing : 

a) Camshaft : 
- End-float ,.. ,, 0.05 to 0.09 mm 

Cam lift : 
-10 /‘J(lU 

t------~r, I’Jhk ._ 

6.199 t 0.02 mm 

6,638 2 0.02 mm 

Exhaust 6.144 + 0.02 mm 

b) Push-rods : 

Diameter 24 + 0.05 mm 
f  0.01 

Length 45 +- 0.25 mm 
- 1 



C) Adjustment : 

- Theoretical va lve clearance : ................................................ 
- Inlet open : ._ ............................................................. .................. 
- Inlet closed : .- ........................................................................... 

- Exhaust open : .- ... ............ ...... .................................................. 
- Exhaust closed : .-. .................................................................. 

1 mm 1.1 mm 
so o” 30’ 

37” 420 30’ 

40” 30’ 38’ 30” 

6’ 30’ 4O 30’ 

d) Timing setting : 

With pistons 1 and 4 at or about TDC, bring the marks on the camshaft and crankshaft pinions oposite each 

other and aligned with the centres of the two pinions. 
e) Timing chain : 

Clearance between chain and guide : ._ ........................................................... 0,l to 0.5 mm 
f) Tightening torques : 

- Bolt on camshaft clamp fork : ._ ....................................................................... 
Timing 

14 to 19 mAN (1.4 to 1 .9 m.kg 
- gear bolt : ._ ........................................................................................... 14 to 19 mAN ( 1 .4 to 1.9 
- Bolt holding limiter : ._ 

m.kg 
........... .......................................................................... 

- Bolt holding chain tensioner : 
14 to 19 mAN ( 1.4 to 1.9 m.kg 

._ ...................................................................... 9 to 11 m,2N ( 0.9 to 1 .l m.kg ) 

. 

8. Rockers : 

a) Rocker shafts : 

1 

Inlet : ................................................................................... 189.10 .’ i:;s mm 

- Total length 
Exhaust ................................................................................. 213.36 1 :I:, mm 

- Maximum out-of-round : ......................... . ............................................................ 1 mm 
b) Clearance at rockers : 

HOT 1 
Inlet : ._ ......... ._ ...... . . ...................................................................... 0.20 mm 
Exhaust : ._ .... . .............................................................................. 0.25 mm 

COLD 1 
Inlet : ._ ............... ........ .- ................................................................ 0.15 mm 
Exhaust : ._ ..................................................................................... 0.20 mm 

9. Flywheel : 

- Maximum skimming ( same value on both faces ) : ._. ........................................ 0.5 mm 
- Tightening bolts f Sphvricol itt~priut WI bolt hind) : ._ ....................................... 90 m \\ ( 9 m.kg ) 

10. Lubrication circuits : 

- Recommended oils : 

TOTAL GTS 20 W 50 (or CT 20 W 40) 
-.Cold countries : 

TOTAL GTS 10 W 30 (or GT 10 W 30) 

- Capacity of sump : - After draining and refilling : .-....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.5 litres 

- After changing cartridge or dismantling : - . . . . . . . . . . . . . 5 litres 
- Difference between min. and max . levels : __..... ..,._....... ,._....................... ._....... 1 litre 
- Pressure : oil at 60” C and engine running at 2000 rpm : ._............................... 3.8 bars ( 54 psi ) minimum 
- Tightening torques : 

- Screw securing pump bell housing : ._........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 m.ZN ( 1 m.kg ) 
- Grub screw securing pump on engine housing : ._................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 m,1lC ( 0.6 m.kg 1 

- Screw securing pump bracket on crankshaft bearing cap : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 + 5 mAN (3.5 ? 0.5 m.kg ) 
- Union on external cylinder head lubrication pipe : ._........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 to 19 m,\N ( 1.4 to 1.9 m.kg ) 
- Oil pressure switch : ~_...............................................,......................................... 22 m.\Y (2.2 m.kg) 
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OVER~IAULING THE ENGINE 

DISMANTLING 

1. Place the engine on stand 2509-T. fitted with the 

adopters 4010-T. 

Drain the oil from the engine. 
Mark the position of the clutch mechanism on the 
engine flywheel. 
Remove : 
- the clutch mechanism. 
- the engine llywheel. 

2. Remove : 
- the water pump cover, 
- the breather and its qoskel 

3. Removing the cylinder heed : 
Remove : 

the rocker c! xi! lubrication pipe (I lo 
the rocker cover and its qasket, 
the seals from the sparkinq plug wells and the 
washers, 
the exhaust valve rocker lines, 
the assembly of inlet valve rocker line and 
supports ( leave the screws in pxition to ovoid 
losing any ports I. 

- the cylinder heod screws. 
- the push-rods ( mark their position 1. 

the cylinder heod and its qosket. 
- the tappets (remove them from their housing usinq 

tool MR. 630-27/ 4. if necessary 1. 
Murk their position. 

NOTE : Since the cylinder head is made of oluminium 
do not remove the studs unless they ore domoqed. 

Clomp down the liners usinq securinq screws 3074-T. 

4. Remove the timing-gear coring. 
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5. Removing the sump and the oil pump : 

Remove : 
- the sump. 

- the grub SCI~W ii ) hcic~rrq the oil pump, 
- the securinq screw to: the 011 pump body on No 3 

main bearing 

Remove the oil pump iron‘ its housing. 

6. Remove the camshaft : 

Remove : 
- the chain guide (3 ), 
- the chain tensioner (2 ). 

Remove the camshaft qear I.4 j and the chain. 



OPERATION No D. 100-3 : r i < i/Ywi,,ip fl.6 I ,;r I,,, op. 0. 100.3 11 

7. Remove the assemblies of connecting rods - 

pirtons -liners : 

NOTES : 

- Both the body and the cop of the connecting 

rod ore marked with the same number ot GI a ,, 

When the connecting rods are fitted to the 

engine, these numbers should face the com- 

shaft. 

- Before dismantling. mark the order of fittinq 

the connecting rods into the engine usinq on 
electric stylus for with (I paint spot ). Beqin 

marking (connecting rod N” 1 ) 01 the clutch 

end. 

- The connectinq rods must in no case be mmked 

with a punch which might damage the parts 

and have serious consequences. 

- If the beminq shells. pistons and liners are to 

be used aqoin. it is essential to fit them in the 

s(~rne place they occupied before dismantlinq. 

- The liners should be replaced the same wq 

round with respect to the pistons. 

a) Remove : 

- the connectinq rod cops, 

- the screws 3074-T retoininq the liners. 

Remove the assemblies of connecting rods- 

pistons-liners ond gaskets. 

Remove the bearinq shells. 

b) Remove the pistons from the connecting rods. 

Extract one of the circlips retoininq the 

qudqeon pin and remove this pin by hand. 

c) Remove the piston rinqs ( usinq ring pliers ). 

8. Remove the crankshaft : 

NOTES : 

- The bearing caps are marked with a number 

except for bearing (2) ot the flywheel end 

which is not marked. Bearing N” 4 is at the 

timinq-qwr end. 

- After fitting the bearing cops. the numbers 

must be focinq towards the camshaft. 

- If the beorinq shells ore to be used again, 

they should be marked so that they can be 

replaced in the same position they occupied 

before dismantling. 

Remove : 

- the bearing wpa, 

* the ahells and half*thrust rinqa (1 ) on the 

central bsurtnq N” 2, 

- the crankshaft, 

- :he “ODE shells and the two other half-:hrua, 

rinqa. 
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PREPARATION OF COMPONENTS. 

9. Prepare the cylinder head. 

(see relevant operation J. 

10. Prepare the cylinder block : 

NOTE : Grinding the crookshoft journals coo only 

be done in o specialized workshop (see Special 

Points ). 

a) Remove the closing plates and the drain plug. 
b) Remove the 3 oil-way plugs. 

NOTE : I-ram Dc-crmber I965 ommrds. the 

aluminium plug ( 1 ) has been replaced by o 

hexagonal-head steel plug which is fitted with 

(I copper.gosket. The engine-casing most be 

spot-faced at the position of the plug, otherwise 
on aluminium plug only coo be fitted. 

Remove the oluminium plugs (2 ). For this 

purpose. drill o 6 mm dia. hole in each. then 

enlarge this to 12 mm. 

Remove the first few threods from the plugs, 

using (I scriber. Top (I 14 mm hole with o thread 

pitch of 1.5 mm. thus removing the remainder of 

the plug. Remove ony shavings which moy hove 

fallen into the oil pipes. 

c) Clean the cylinder block nod the oil pipes. 

d) Check the joint faces (liners. cylinder head. 

lower timing casing 1. 

The seating surface for the cylinder head must 

be flat to within 0.05 mm. 

e) Fit the two oluminium plugs (2 I. Screw them 

home until they ore completely in their housing 

I1 mm below the joint face ). 

Expand these plugs using the punch 

MR. 630-31 43. 

This should be done gradually to ovoid 

domaqing the cylinder block. 

Tighten the steel plug (1 ) fitted with its 
seal. 

f  I Fit the closing plates. Fit new gaskets each 
time the plates ore removed. 

Tighten the cylinder block drain plug to 30 to 

40m\Y (3 to4 m.kg). 

Make sure that the centring pins ore fitted to 

the block. 

g) Rest the cylinder block on the cylinder head 

joint face. 

Fit the crankshaft beoring shells into the block 

and in the bearing cops, the latter should not 

yet be fitted. Where appropriate, pay attention 

to the marks made when dismantling. 
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11. Prepare the crankshaft : 
Clean the crankshaft. particularly the oil 
pZSSOCJC5. 
NOTE : 
- The timing gear on the crankshaft cannot be 

replaced. 
- The crankshaft bearings con be machined to 

two different dimensions (see particular 
features j. 

- The bearing shells on the connecting rod and 
on the cronkshait cmn be replaced separately. 

12. Prepare the assemblies of connecting rods. 
pistons-liner* : 
NOTE : 
- The liner-piston assemblies ore sold in 

matched pairs. The same applies to the 
qudgeon pins and pistons. 

- The liner may be placed in any position with 
respect to the piston. 

- The small end bushes connot be replaced in 
a repair shop. These are fitted after being 
nitroqen-coaled and a special reamer is 

Timinq system 

required. 
IMPORTANT : The connecting rod cap bolts 
must be renewed after each engine overhaul. 
al Oil the gudgeon pins. the small end bushes 

and the gudqeon pin bores in the pistons. 
On each piston, fit a circlip in one of the 
grooves. 

b) Assemble pistons and connecting rods : 
Posi/rrm rnrl- j7,s,o,, ,r iIll rvTtlvr, ,n I/.< 
rurr‘~rj7”,rdir/p I, N,,,, .r/is(r ,<,<I. “5 rhm ,I is 

l/v ml;RCI.OI tdwo~mph. 

With the assembly fitted in the engine. the 
following conditions must be satisfied : 
- the top <G a VP of the piston must be towards 

the timinq-gem end (rem of the engine ) 
- ihe number II b )t marked on the blq end must 

face the camshaft. 
cl Fit the qudqeon pins. Fit the remaining 

CiKliPS. 

 ̂ .̂   ̂

Camshaft 

/ 

b 

13. Fit the rings to the pistons : 

Fit the rings using rinq pliers so that the 

inscription on each rinq faces upwards. 

Fit in order : 

01 The oil collector ring (I ) or ( 5 ), 
Place the expander gap (4 ) diametrically 
opposite that of the rinq (5 I. 

NOTE : Certain engines ( DV - DY - DL ) 
have been fitted with simple oil collector 
rinqs f  1 ). These should be replaced by 
expander rings ( 5 1. 

b) The conical scraper ring ( 2 1. 

c) The chromium-plated compression rinq (3 ) : 
Orientate the rinq qnps : 
- compression ring (3 ), qop focinq the 

fiqures I< b bb on the biq end, 
-ring (2 1 and (1 I : gaps ot 120” from the 

gap in the ring (3 1. 
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1 

11282 

14. Fit the pistons in the liners : 

Oil pistons and liners. 

use : 

_ a bush 3072-T far the 90 mm dia. pistons. 
LI bush 3070-T for the 86 mm dia. pistons. 

- a piston ring fitting collar, available in the 
trade. for the 93.5 mm dia. pistons. 

Fit the coilor on the rings (start the positioning 

operation from the piston skirt end. wiih the inner 
chamfer of the collar towards the piston 1. 
Fit the pistons in the liners. 

CAUTION : Where appropriate. orientate the 
liners with respect to the pistons according to 
the marks mode during dismantling. 

VERY IMPORTANT : Inserting the oil return 
ring in the collar requires considerable force 
which must be reatrlcted as the rinq starts to 
slide in the collar so as to ovoid breaking the 
scraper ring by strikinq it with the edge of the 
collar. 

15. Prepare the cornshaft : 

a) The end-float of the camshaft must lie 
between 0.05 and 0.07 mm. 
Fit the clomp fork (1 I in the groove on the 
shaft. 
Measure the existing clearance using feeler 
qouqes. 
If  this clearance is greater than 0.07 mm, 
select among the other clomp forks sold by 
the Replacement Parts Deportment the porr 

which will qive the required clearance. 

b) Make sure that the camshaft pinion dowel 

is in position. 

16. Prepare the timing gear : 

a) Check the condition of the chain tensioner 

and guide. 

b) It is recommended that the timing chain be 
replaced systematically. 

c) Check the flatness of the joint face of the 
timinq casing ; if necessary. correct this 

using a hide mallet. 
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17. Prepore the distributor drive. 

18. Prepare the sump : 
Remove the inspection plate and clean the 
sump and the plate. 

+lO/ 1972 1195 

I 

1146, 

: 

b 

19. Prepare the engine flywheel : 

a) Replace the starter ring : 
Remove the ring usinq o hammer punch. 
Heat the new rinq using a blow torch fitted 
with an BOO tp 1000 I nozzle. until (I tempe 
rature al 200’ to 250’ C is reached I pole 
s,row COloUr 1. 
Place the r,nq on the flywheel, the tooth- 
chamfer side towards the rear of the llywheel 
and tit it quickly using a hummer and punch. 
if necessary. 
It must not be possible to insert (I 0.05 mm 
feeler gouge between the rinq and the 
flywheel. 

b) Resurface the seatinq face of the disc on the 
flywheel : 
1” -Remove the circlip and the gearbox drive 

shaft centrinq bearinq. 

2’ -Where appropriate, skim the seating 
surface (< a I# of the disc and the seating 
surface G< b b) of the clutch mechanism by 
the some amount. 

The distance between the two skimmed 
surfaces must be : 
*,,, ,977 - 29 ' z.2 mm 

+--+lO /v-r2 = 0.35 . ;,,, mm 

Skimming should not exceed 0.3 to 0.5 mm. 

20. Prepare the clutch mechanism. 

21. Prepare the water pump. 

22. Check the oil pump and overhaul it if 
WX~SSO~Y. 
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ASSEMBLY. 

1197 

NOTE : 

- The bearing caps ore marked with a number 

except for bearing (1 ) at the flywheel end 

which is not mmked. Bearing N’ 4 is Jitted at 

the timing end. 

After fitting the bearings, the figures must be 

- towards the camshaft. 

- If the bearing shells are being used again. they 

must be fitted in accordance with the marks 

made when dismantling. 

- Connecting rods are sold in sets of four.motched 

by weight. If replacement is necessary. it is 

essential to replace all the connecting rods. 

23. Adjust the end-float of the crankshaft : 

IMPORTANT : 

- The end-float is adjusted by means of the 

half-rings (2 ) and (3 ) located on each side 

of the central bearing. with the anti-friction 

surface in contact with the crankshaft. 

- The lower half-rings fitted on the bearing cap 

hove a positioning lug II a 2,. 

- There ore two classes of half-rinqs (marked I 

and II on the steel face ), 

Rings class 1 : thickness 3.10 to 3.14 mm. 

Rings class II : thickness 3.14 to 3.18 mm. 

The two half-rings placed on the same side of 

the beorinq must have the same thickness. 

The half-rings on one side of the bearing may 

have o different thickness from those placed 

on the other side, 

Adjust as follows : 

al Oil the shells. Place on upper holf-rinq (3 ) 

of type I at each side of the bearing. 

b) Fit the crankshaft. 

Fit the two intermediate bearings ( 1 ) and (3 ). 

Tighten the bolts to 50 m.\N (5 m.kq J. 

c) Push the crankshaft (IS far as it will go 

towards the timing qeor. rotating it at the 

same time (hold the half-rings ). 
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MR.630-64/2d 

d) Using a set of feelers A, measure the 

existinq clearance, 

The rorwrl rlemavcr should be be,a,e.Pn 

0.045 andO.lb mm. 

If the clearance is qreater than 0.16 mm : 

replace the half-ring ( i ) at one side of the 
central bearinq (or on both, according to 

the value of the clearance ), by a rinq of 
type II, in order to obtain the correct 
clearance. 

( To replace a half-rinq ( 1 ), pivot it around 
the crankshaft journal, without removing 
the cronkshoft ). 

24. Fit the crankshaft : 

Fit : 

- the cop of the central bearing (N” 2 ), fitted 
with the half-rings whose thickness was found 
above. 

- the two end bearings (bearing N’ 4 towards 
the timinq gem). 

NOTE : Place the anti-friction surface of the 
rinqs in contact with the crankshaft. 

Tighten the bolts : 

First tiqhteninq to 50 m.\& (5 m.kq I. 
Second tiqhteninq to 100 ml;\ f  10 m.kq). 

Make sure : 
- That the crankshaft turns smoothly, 

- That the end-float remains unchanged. 

Place the enqine on i&side. with the camshaft 
uppermost. 

25. Fit the assemblies of connecting rods-pistons - 

liners : 

a) Fit the gaskets on the liners : 

- Put the gasket on the liner so that the 
black marks which outline the positions 
ore porollel to the end faces of the big end 
and the extra-thickness ( brown paper) is 
towards the liner. 

- Push the seal by hand up to the first 
shoulder of the liner. 

Complete the fitting using plate MR.63C-W 25. 
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NOTE : If  the assemblies of connecting rods- 

pistons-liners and the connecting rod bearing 
shells me to be reused. they must be fitted in 

accordance with the mmks mode when dismont- 
ling. 

b) Insert o connecting rod-piston- liner ossem- 

bly from the top of the cylinder block with 
the piston at T.D.C. in the liner. 

c) In turn. fit the three other assemblies, 
holding the liners using retoininq screws 
3074-T. 

IMPORTANT : 
Fit the assemblies so that : 
- the top G a 11 of the piston is towards the 

timing gear, 

- the figure 14 a u (marked on the big end ) is 
facing towards the camshaft. 

d) Fit the bearinq and oil them. 
Link up each connecting rod to the crank- 
shaft and fit the connecting rod cops. 
Lightly tiqhten the nuts. 

IMPORTANT : 
The fiqures marked at I b 3) on the connecting 
rod and on the cop should be identical and 
ot the some side. 
Finally tighten the connecting rod big head 
nuts to 68 to 72 m.Zh (6.8 to 7.2 m.kq). 

NOTE : 
Sitrcc ,\lnrch 1966. the finishing of nonk- 
shafts hos been modified and the bearing 
shells sold by the Replacement Ports 
Department are made of on aluminium-tin 
OllOY. 
These shells can be fitted on all crankshafts. 
However. capper-lead shells ( qrey in colour) 
used previously con be fitted only on cronk- 
shafts produced he+ Ynrrh ,%h. (On these 

crankshafts the webs at each side of the 
crank pins hove a slightly bluish appearance 
which is not present on later models ). 

NOTE : On enqine to be fitted with a Borg- 
Warner qeorbox, the bearing shells ore in 
copper-lead. 

26. Fit the camshaft : 

Insert the shaft into the cylinder block from the 
timing case end. 

Fit the clomp fork (1 ) ( see poroqrapb 15 ). 

Tighten the screw (2) to 14 to 19 mM (1.4 to 
2 m.kq) (serrated washer under the head). 
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27. Fit the oil pump : 

Place the oil pump in its housing so that the 
conical hole in the body of the pump corresponds 
with the topped hole in the cylinder block. 
a) I’vhirlvs prwhrcv/ ---+ 10,’ ,‘,bfj : 

Smear the threads of the pointed screw (1 ) 
with MASTI-JOINT HD 37. Tighten the screw 
to 6 m \\ (0.6 m.kq). Smear the inner surface 
of the locknut (2 ) with MAST&JOINT HD 37. 
Tighten the locknut. 
It is recommended that the existing screw 
and the locknut be replaced by new ports 
(with a NYLSTOP nut ). 

b) Vvl~irl<~r pro<flr/rr,i~ 10, ,“66 : 
The screw (I ) is maiified (the diameter of 
the screw has been reduced ot the slot) and 
the locknut (2 ) is of the NYLSTOP type. 
7 II<, ,imrs rausl IV,I hca s,,,wm.rl II i/h \ ,,A X7,- 

/o/\ I’ rlmivg /illiJ!& ,I .Vl 1. TTOI’ r,,,, m,, 5, 

,,,'r I r hc iiftd 0,) th,, 0/d hp. ,,, FCrCI,.. 
Tighten the bolt holdinq the pump bracket on 
bearing N’ 3 to35m\\ (3.5 m.kql. 

28. Fit the sump : 

Place the cork gasket I3 ) in the groove of the 
beorinq cap at the flywheel end (smear the ends 
of the seal with HEFiMETlC). 
Smear HERMETIC on the two surfaces of the 
sump which bear on the cylinder block. 
Position the sump. 
Place a lonq screw on the left- hand side of the 
bearing marked NC 4 (timing gear end 1, two long 

screws on the riqht-hand side ol the engine (2nd 
and 3rd screws startinq from bearing I$, 4 at the 
timing end bearing). 
Tiqhten all the screws to 14 to 17 m.\N (1.4 to 

I 7 m.kq). 
Crease the surface of the cardboard joint of the 
inspection plate which is in contact with the 

sump and smear HERMETIC on the other surface 
Fit the plate. and tighten the bolts to 9 to 
12 m \C (0.9 to 1.2 m.kq J. 

29. Tiqhten the drain plug (new seal) to 25 to 
35 ml\ (2.5 to 3.5 m.kq). 

30. Fit the timing gear : 
Bring the pistons in cylinders No 1 and N” 4 to 
about T.D.C. 
a) Put the chain over the crankshaft gear wheel 

and then put the camshaft gear wheel in the 
chain. Position the gem wheels so that the 
tout section of the chain at I( c 18 is at the 
opposite side to the tensioner and that a 
straight edge passing through the centre lines 
of the two wheels also posses throuqh the 
mark #I a $0 (punch mark or spot of red paint on 
a tooth J of the camshaft wheel, and throuqh 
the mark aab.. I electric stylus mark in a tooth 

9”~ I of the cronkshoft wheel. 
7 /,c I,< r, works shr,,,ld ,nrt’ corl~ o,hw. 
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1 2 3 45 6 

BAAMPTON SEDIS 

Turn the camshaft until the centrinq dowel and 

the tapped holes are opposite the holes drilled 

in the gem wheels. 

Tiqhten the screws holdinq the camshaft timinq 

wheel. 

b) Prepare the I< BRAMPTON )I chain tensioner. 

NOTE : The SEDIS tensioner must not be 
dlsmontled in any circumstances. 

Fit : 

- the cylinder (3 ) in the body (4 1. 

- the sprinq I2 ) in the cylinder ( 3 ), 

- the assembly ( 1 ) of slider pod and plunger in 

the body (4 ) (the spring is portly compressed). 

Insert a 3 mm Allen key A through the tapped 

hole for the pluq (7 I. 

Turn it clockwise in order to enqaqe the plunk (I) 

in the slot of the cylinder (3 ). 

Brinq the slide carrier ( 1) into contact with the 
body I4 I. 

Continue to turn the key in the same direction and 

lock the carrier (this facilitates the positioning 

of the tensioner J. 

c) Fit the chain tensioner : insert the filter (5) in 

its housing 18 a *! of the body (4 I. 

Fit the tensioner. Tiqhten the screws to 17 m.\N 

(1.7 m.kq). 

Release the carrier by tuminq the Allen key A or 
the screwdriver u b >v (accordinq to model ) onti- 

clockwise and make sure that the pad bears 

carectly on the chain. 

In the case of “BRAMPTON” tensioner beinq 

fitted, tiqhten the pluq (7) after fittinq the tab 

washer (6). Bend back the tab. 

d) Fit the chain guide (8) : 

Put the quide (8 ) in position. Fit the screws 

without tiqhteninq them (plain washer under the 

heads ). 

Move the chain guide in position until there is a 

clearance of 0.1 to 0.5 mm. as measured with a 

set of feelers. 

Tighten the screws. 
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31. Fit the timing cever : 

Using HERMETIC, stick the gasket to the 

cover. Smear the other face with grease. 

Fix the cover by means of the three nuts (1 ) 

I spacers under the nuts 1 and the screws ( plo, 

washer under the heads). 

Tighten lo 14 to I8 m\h f 1.4 to 1.8 m.kg). 

32. Oil the toppets. 

Fit them according to the marks mode when 

dismantling. 

c, 
Z 

I” 

. 

33. Fit the cylinder heed : 

a) Make sure that the dowel pins ore present 

on the cylinder block. 

Fit the cylinder head gasket. 

Place the cylinder head on the block. 

Fit the pushrods (position marked during 

dismantling ). The exhaust valve pushrods 

are the longer. 

Continue ossemhly in the some order. The thick 

washer should be replaced by o thin washer (4 1. 

Fit the rocker unit brackets on the long screw. 

h) Prepore the inlet valve rocker line (3 ) : 

The lubrication hole 8, a wneorest to one end 

of the shaft indicates the front end. 

Begin the assembly from this end. 

Place on the shaft (previously oiled, with 

the lubrication holes facing the valves 1 : 

- o long screw (7 ) fitted with its hrocket (6 1. 

- o thick washer (5 1, 

- o rocker (see diagram for orientation 1. 

- a spring. 

- a thin washer (4 ), 

- a long screw. 

Position the bracket as indicated in the phatoqraph. 

The front support has o chamfer which must be 

orientated towards the pushrcd to oliow this to 

POSS. 

Fit on C-ring (2 ) over the long screws between the 

shaft supports and the cylinder heod (except on 

the front screw 1. 

Place the rocker assembly on the cylinder head. 
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TIGHTENING ORDER 

117 12 8 5 3 4 9 13 14 

Provisionally tighten the cylinder head screws and 

those on the inlet rocker line to 40 ml\> (4 m.kq 1. 

E 16 11 7 2 1 6 10 15 

c) Fit the exhaust valve rockers : 

Place ar the shaft (6) ( lubrication holes facing 

downwards) stmting from the front : 

- a rocker mm (2 ). 

- 0 spring (3 ). 

- a washer (5 ). 

Place each assembly on its support. 

Fit the shaft retaining cops (1 ) ond (4 ) and the 

NOTA : The tern nuts holding the exhaust valve 

rocker shafts on cylinders NO 1 and 3 have 

been replaced by screws with long heads 

recessed and tapped. 

This makes it possible to fit the rocker 

cover. 

d) Following the order indicated obove,finolly 

tighten the cylinder head screws and the 

screws holding the inlet valve rocker line 

to 60 to 65 mAN (6 to 6.5 m.kq ). 

Tighten the nuts holding the exhaust valve 

rocker lines to 22 to 28 mA”l (2.2 to 

2.8 m.kg). 

35. Fit the distributor drive : 

Bring N” 1 piston to T.D.C. on the cornpies- 

sion stroke. 

Place o gasket smeared with grease on the 

distributor drive. 

Grease the lips of the seal (7 ). 
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Offer up the distributor drive 

Before engaging the qeors. the drive slot NO I( 
must make a” onqle of 45j with the camshaft 
centre line. 

After enqoqinq the qeors and securinq the drive 
on the engine cosinq (two lonq screws in the 
upper pmt. one short in lower part. plain washer 
under screw head) the drive slot should be parallel 
to the centre line of the canshaft and :he small 
side ~c b 51 should be orientated as show” in the 
fiqwe. 

36. Fit the engine flywheel : 

Place the flywheel on the crankshaft. 
Tiqhte” the screws to 90 m.\rri ( 3 m.kq) 
(spherical imprint o” screw head I. 

Fit the new bearinq in the flywheel 
Fit the &clip. 

37. Fit the clutch : 

Make sure that the bearing faces of the.disc 

on the flywheel and on the plate ore perfectly 

clean. 

Fit the disc. Enqoqe (I mandrel 3106-T into 

the disc hub in order to center it with respect 

to the flywheel heorinq. 

SCREW FOR FIRST FITTING 

Serrated washer 

SCREW FOR SECOND FITTING 

TYP= 2 

Shakeproof washer 

Fit the mechanism in accordance with the marks 

mode when dismrmtlinq. 
l“~l~irk~r l,,“’ IJ l/l I \ps pdrrrvi X/P li, 
f)<~r<~,,,h<,r ,%‘I : Replace the type 1 by type 2. 

Tighten them to 40 m.\\ (4 m.kq 1 (grower 
washer ). 
b’cIaicIc,F h/w If .I// I Jpvs prodrtrvd h/o veu 
I~rrr~~~hvr I’%‘) nsrl Ortohvr 1’1’2 : Tiqhte” the 

screws to 40 m.\\ (4 m.kq) ( shokeproof washer ). 
Si,,rc Or/r,ht.r IO-2 01, ,<,/lirlr’s ,\p1 II .\I/ .I ,/JC’5. 
the clutch mechanism is held in position by Allen 
screws. These should be tiqhtened to 35 m.\\ 
(3.5 m.kq) (shakeproof washer 1. 
While tightening, make sure that the mandrel slides 

freely. 

NOTE : If  there me twelve holes in the cosinq 

and the flywheel has six topped holes. the 
mechanism must be fitted so that three of the 
screws ore in line with the toqqles. 

38. Fit the rocker-corer : 
Place the rubber seal o” the rocker-cover. 
Fit the rocker-cover and tighten the screws 
(brass washer under the heads) to 7 m \\ 

(0.7 m.kqi. 
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OVERHAULING A CYLINDER HEAD. 

I I 0 uMuo om** 

I 

VEHICLES ALL TYPES 

DISMANTLING. 

1. Strip down the cylinder head : 
a) Remove : 

- the exhaust manifolds ond their qaskets. 
- the protective screen between exhaust 

manilolds and cylinder head 
- the heater pipe on the cylinder head. 
_ the inlet manifold and its gaskets. 
- the sparking plugs. 
- the water pump and its cover. 
- the exhaust rocker assemblies. 
_ the inlet rocker line and its supports. 

b) Strip down the inlet rocker line assemblies. 

2. Remove the r.lver : 
Use sprinq compressor 3084-T and tool 3077-T. 
Hold the valves usinq support MR. 630.63,‘13. 
Extract : 
- the cotter* ( 1 ). 
- the upper cup (2 I. 
- the springs (4 1. 
- the thrust washers (5) for the sprinqs. 
- the seal (3 ), 
- the valve f 6). 
NOTES : The cylinder head is made of oluminium. 

and it is not possible to replace the valve seats 
without special tools. 
Avoid removing the studs. 

3. Lop the cylinder head (if necessary). 
(This operation can only be carried out in CI 
speciolised workshop). 
Oriqinol thickness : .__..___._._..._._._._.. 90 e 0.1 mm 
Maximum out-of-flatness : .__......._ 0.10 mm 
Maximum skimminq : __.___._....__._ ._.__ 0.10 mm 

4. Replace the rpwking plug tuber (if necessary) : 
a) Extract the plug tube : using o pair of pliers, 

turn the tube first to the left and then to the 
riqht while pullinq upwards. 

b) Clean the bore and the upper face of the 
cylinder head. 

c) Fit the sparking pluq tube srnerrr the end 
of the tube with (I sealing compound (such ns 
HERMECTIC I. Put it in position perpendi- 
cular to the plane of the cylinder head 
qosket. Fit it usinq mandrel 
MR. 63O-31/71. 

d) Check that the tube is correctly positioned 

the height should be : 56.5 _ i.5 mm. 
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5. Replace the valve guides (if necessary). 

Inlet 

ITEM 

First possibility 

Second possibility 

OD of guide 

1-J + 0.059 t- 
0,039 

mm 

13*25 t 0.059 mm + 0.039 

Bore in cylinder head 

f 0.007 13 - 

0.013 

mm 

1 

13.25 0.007 mm - 0.013 

Bore of guide 

a 
i 0.015 

mm 
. 0.010 

First possiblity 13 t 

+ 

0.065 mm 

0.045 

13 t 0.023 mm 

Exhaust - 0.013 a.99 
i 0.015 

mm 
Second possibility 13.25 t 0.065 mm 13.25 t 0.023 mm 0.010 

t- 0.045 * 0.003 

Exhaust valve seat Inlet valve seat 

NOTE : The Replacement Parts Department sells 

guides with two different outer diameters. A guide 
can be replaced only by one having the same 
diameter. 

a) Extract the defective guide or guides using 
tool 3079-T. 

b) Fit the guide using the shouldered bush D. 
Smear the screw C and the thrust faces of the 
washer B with tallow. 
Tighten the nut A until the shouldered part of the 
bush sits on the face of the valve seat. 

c) Ream the exhaust valve guides ( Reamer 1642-T ) 

to a dia. of 8.99 1 8.:;: mm. 

Ream the inlet valve guides ( Reamer 3080-T ) to 

a dia. of Et ’ O-O’ 5 mm. 
* 0.010 

Check the bore using a go no-go gauge or, if not 

available,with the stem of a new valve. 

6. Grind the valves and valve seats : 

a) Valve seats : 
Seat angle : inlet : ,.....,...._,..... . . . . . . . . . . 120 degress 

exhaust : . . . . . . . .._.............. 90 degress 

Width (( b 11 of seat : ,.....,................... 0.8 to 1.2 mm 
Use the following grinding wheels : 

Inlet valve seats 

For the seating : 120” biconical wheel ._.._._ 3046-T 

For the top clearance : 
150° biconical wheel ._............. . . . . . . . . . . . . . . 3047-T 

For the bottom clearance : 
90’ biconical wheel ._......................... . . . . . . 3047-T 

Exhaust valve seats 

For the seating : 90” biconical wheel . . . . . . . . . . . . . . . 1627-T 
For the top clearance : 

150 biconical wheel ._................._.,.,....... . . . . . . 1627-T 

For the bottom clearance : 
60” monoconical wheel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1633-T 

The largest diameter of the seat must be equal to the largest diameter of the valve. 
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b) Valve : 

On the valve heads, make a slight chamfer at (1 a )) 

to round off the edge. 

Grind in the valve using the valve-grinder 1615-T. 

- Seat angle .m....................... . . . . . . . . . . . . . . 

- Outer diameter of head ._..... . . . . . . . . . . . . 

- Diameter of stem : 

- under head ._....... . . . . . . . . . . . . . . . . . . . . . . . . ..: 

- cotter area _........................... . . . . . . . . . 

r? -3 
z - Total length ( mm) .” . . . . . . . . . . . . . . . . . . . . . . . 
u 
2 

s 

INLET EXHAUST 

All Types All Types 
All Types All Types 

---c(10/1968 +10/1968 D~+l,:,;;;68 Te;‘;;“” 

120 degress 90 degress 

47 mm I 49 mm 39 + 0.1 mm 

I 

l 7.95 + + 0.015 mm 0 8.95 1 ~.O,~mm 

7.94 + O mm 8.94 ’ O mm l 0.07 . 0.030 7.94: “0 
. 
050mm 

115.47 + o.600 116.05 ’ O-600 104 7 0.550 
- 0.250 . 0.250 - 0.350 

Carefully clean the cylinder head to remove any trace of grinding paste in the valve chambers and gas passages. 

FITTING. 

6. Set the springs -rates : 
Use fixture 2420-T. 

- Direction of spiral ._ ....................... 

- Length under load ._ ....................... 

OUTER 
I 

INNER 
I 

All Types 
All Types All Types 

410/1968 ( DY .DL.DLF ) 
except DX.DJ.DXF.DJF DYF.DVl-* IO/ 1968 

to the right to the left 
I 

9 mm for 26.9 k11.6 kg 30.7 mm for 7.4 ? 0.5 kg 31 mm for 12.6 ? 1 kg 

0.5 mm for 60 + 3.2 kq 22 mm for 12 + 1 kg 22.5 mm for 25 _+ 1 kg 



7. Fit the valves : 

Fit : 
- the valve (7 ), 
- the thrust washer (5) for the outer spring. 
- the shouldered thrust washer (6) for the inner 

spring, 
- the seal (3 ). 

NOTE : To fit the valve seals. use the plastic 
cap sold with each seal and the tool VSIT 2. 

(Flcquet I. 

= t I 
To facilitate fitting. smear the seal and the 

fitting cap with grease. 
CAUTION : When the seal is worn or badly fitted, it must 

be replaced. 
IO ’ I%8 : the upper cups (2 ) and the 

totters (1 1 are different for 
the inlet and exhaust valves : 
they must not be mixed up. 

10. 1068 : these ports are identical. 
a 

A seal which has been removed must never be 
used again. 

Fit : 
- the springs (4 1, 
- the upper cup (2 1. 
- the cotter5 (1 1. 
Use tool 3077-T and spring compressor 3084-T. 
Hold the valves by means of support 
MR. 630~63/ 13. 

8. Assemble the inId volvc rocker shah : 

The lubrication hole u a *nearest one 
end of the shaft indicates the front end. 
Begin assembly ot this end. 
Place on the shaft, previously oiled with the 
lubrication holes facing the valves : 
- (1 long screw (13) fitted with its cop (9 1, 
- (I thick washer (10). 
- (I rocker ( 11 ) ( see photograph for position 1, 
- a spring ( 12 ). 
- a thin washer (13 ). 
- (I lonq screw ( 14 ). 
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Continue assembly in the smne order (the thick- 

washer ( 1 I is replaced by a thin washer ( 2 ) for 

the other cylinders I. 

Fit the brackets on the lonq screws. Position the 

brackets as shown in the the illustration. 

The front bracket has (I chamfer which must face 

the push-rod to allow odequore clearonce. 

Place an 0-rinq (3 ) on the long screws between 

the shaft support and the cylinder head. except 

on the front screw. 

9. Assemble the cylinder head : 

Fit : 

- the water pump cover and the water pump 

(the qoskets ore fitted dry ), 

CAUTION : The seal is directionnol : the 

corner c/ m II must be placed ot the top left 

of the water pump cover 10% seen from the 

front of the engine ). 

- the inlet manifold (gaskets smeared with 

MASTI-JOINT HD 37 I. 

- the cylinder head heater pipe (seal smeared 

with MASTI-JOIIIT HD 37 1, 

the protective screen between exhaust 

manifold and cylinder head, 

- the exhaust manifolds I metal plastic seals ) 

NOTE The inlet and exhaust valve rocker 

assemblies will be fitted after fittinq the 

cylinder head and after positioning the push 

rods 
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I. REPLACING A CENTRIFUGAL REGULATOR DRIVE PULLEY. 

DISMANTLING. 

IMPORTANT : It is essential to use the 

clamp 2229-T to immobilise the centrifugal 

mechanism. Any other procedure would 

damage the shafts and links. 

1. Remove the three screws (2 ) and disconnect 

the front part ( 1 ) from the body (3 ). 

2. Fit the regulator mechanism into the 

clamp 2229-T, with the jaws of the clamp 

gripping the bearing (4 ) and slightly 

tighten the bolt A. 

3. Tighten the drive pulley in the vice (fit 

special jaws ) and unscrew the pulley by 
means of the hexagonal head B of the 

clamp. 



T; 

F 

C 

I 

2229-T 

FITTING. 

4. By hand, screw the pulley on the shaft ( 1 ) until 

it comes into contact with the bearing (2 ). 

5. Fit the regulator mechanism into the clamp 2229-T 

and tighten the bolt A. 

6. Hold the pulley in the vice and tighten it against 

the bearing ( 2 ) by means of the hexagonal head B 

of the clamp. Tighten it to 20 m:2N (2 m.kg ). 

7. Connect the front part to the regulator body. 

Tighten the screws ( 3 ) ( contact washer ). 



II. REPLACING A CENTRIFUGAL REGULATOR FRONT BEARING. 

DISMANTLING. 

1. Remove the drive pulley and the rotating assembly (1 ) : 
(See chap. III, same operation). 

2. Remove the four rivets (2 ) and remove the plate (3 ) holding the bearing. 

3. Remove the front bearing. 

FITTING. 

4. Push the front bearing right home into its housing. 

5. Fit the retaining plate (3 ) and fit four new rivets. 

NOTE : For this later operation, stainless steel (( POP u rivets may be used : outside diameter equals 3.2 mm, 

length 7 mm. 

6. Fit the rotating assembly ( 1 ). Screw up the drive pulley ( see chap. III, same operation) and make sure that it 

can turn freely. 
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FOUR-SPEED GEARBOX 
( Hydraulic gear change ) I DX a DJ - DL . DV . DT VEHICLES 

D. 33.2 

FOUR-SPEED GEARBOX 
( Manual gear change ) 

D. 33-3 



2 OPERATION No D. 330.3 : Or~erhaulirrg n li)t~t-.spe~,d gearhov. 

DIFFERENTIAL 

D. 34.1 

Left-hand side Right-hand side 

Gears Ratio 
CrW.Vil 
wheel Speed0 - 

and pinion meter 

First 12 (325 1) 

39 
Second 17 (1.94 1 ) 

33 

Third 22 I 1.27 1 ) 8/35 10(2.10:1) 

28 (4.375: 1) 21 

Fourth 27(0,85. 1 ) 
23 

Reverse 13 22 (3.15:l) 
- x - 
22 41 

Cr0Wl 
Gears Ratio wheel 

Speedo- 

and pinion meter 

First 12 (3.25. 1 ) 
39 8//35 

Second x(1.83 : 1) (4.375 1) 

33 /I)\ I 

Third 23 ( 1.17 1 1 7/34 
27 

2 
(4,857: 1: 16 

Fourth 28 (0,79 : 1 ) f  /)‘I ) (2,28. 1) 
22 

ROVOrBO 
13,233.w 1) 
22 41 

Gear Ratio 

CroWI 
wheel 

nd pinio 

First 

Second 

12 ( 3.25 1 ) 

39 

Third 

18 (1.83. 1 ) 

39 

29 (1.21 1 ) 

35 

8/ 35 

4.375 : 

Fourth 

Reverse 

27 CO.85 1 ) 
23 

13 22 (3.15 1 ) 

22 ',Ti 

Gears 

First 

Second 

Third 

Fourth 

Reverse 

I Ratio 

12 ( 3.25 1 1 

37 

18 (1.83 1 1 

33 

CKWlll 
wheel. 

tnd pinion 

Speed0 - 

meter 

0 (2.10 1 ) 

!I 

Speedo- 
meter 

7 
16 

(2.28 1 ) 



Gears Ratio Crown wheel Speedo- 
and pinion meter 

First 12 3.25. 1 ( ) 

39 
Second 18 : 1 ( 1.83 ) 

33 7/ 34 7 
30 : 1 

( 1.13 ) 
(4,857. 1 ) 16 

Third 34 (2.28: 1) 

Fourth .28 1 ( 0.79 ) 

‘22 
Reverse 13 22 ( 3.15 : 1 ) 

2241 

GEAR TRAINS 

D. 33-1 

FIRST GEAR 

SECON’D GEAR 

THIRD GEAR 

REVERSE 

FOURTH GEAR 



4 OPERATION No D. 330-3 : Or~erl~n~rli~tg n four-spved gearhs. 

- The intermediate sliding reverse pinion and the first/second synchronizer have been modified ( wider teeth 
on the gear ). 

- The qearbox housinq has been modified to permit movement of the new reverse gear intermediate pinion. 

NOTE : It is possible to fit the new pinions into a former casing on condition that the gauge 3188-T ( 3 mm thick ) 
is used for setting the reverse qear to H neutral 11. 

. 



OPERATION NO 0, 330.3 : 0, crhnn~,,,K n ~~,,,,.~b~~,d Rrnrbr. 

OVERHAULING A FOUR-SPEED GEARBOX 

DISMANTLING 

Op. D. 330-3 5 

1. Place the qeorbox on o stood ( stand 3169-T 1 

A 

6. Remove the front cops : 

2. Remove the clutch lock :(‘vhirll-s ,vpr hrh I 
I H,dmrlrr prnr rhnwp , 

a 1 Slacken the screw I 2) securinq the flonqe. 

b I Remove the screws ( 1 1 securing the lock and 
the two plates (31. Remove the lock. 

3. Remove the cover ( spanner 1677-T 1 

4. Remove the drive outlet shaft-bearing assembly : 

Remove the screws (4 1 and take out the shoft- 
bearinq ossemhly.. the odjustinq washers and the 
spacers. 

5. Uncovplc the clutch housing : 

Remove the nuts and the screws. hold the diffe- 
rential in position oqoinst the clutch housinq ond 
take out the housinq ond differential assembly. 

Remove the clutch thrust support tube and the oil 
return flonqe. 

the cop (6 1 from the front shaft teorinqs (do not 
lose the adiustinq shims I, 

- the cop f 7 1 for the reverse gear selector fork 
shaft. 

tht cop (5) for the 3rd qeor/4th gem selector 
fork shaft. 
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6 

. 

Slacken the screws securjng the fork ( 1 I and 

operating dog (2 1. 

Remove the shaft, the fork, the opwoting dog, the 

return spring ond its cups. 

b) t’rhirlrs w/w b,m I ,\fa,,rnl K+‘“r <hnr,p J : 

Remove the shaft by rotatinq through one guorter 

of 0 turn. 

Remove the fork and the operating dog after 

slackening the retaining screw. 

Remove the shaft. 

Remove the ball and locking spring. 

8. Remove the 3rd and 4th gear selector fork shaft : 

Slacken the pointed screw (3 1 securing the fork. 

S&ken the screws securing the operating dog (4 1. 

Remove the shaft, the dog and the fork. 

9. Remove the 1st ad 2nd gew selector shaft : 

a) luhirles type br,h I ll~dmalir qvnr rhau,ge J : 

Slacken the screws securing the fork (6 1 and the 

operating dog I 5 i. 

Remove the shaft and the operating dog. 

b) %rhir/vA rvfw brm t .\tu,rnd y<~rrr chmrp I : 
Slacken the screws securing the fork. 

Remove the shaft by rotating it through one 

quarter of 0 turn. 

Remove the ball and the locking spring. 

10. Engage two gears. Remove the starter dog (spanner 

1734-T ) and the lower nut locking the hearings 

( spanner 3179-T 1. 

11. Remove the plugs and the interlock plungers. 

12. Remove the primary shaft : 

Remove the rear bearing using o bronze drift. 

Remove the front bearing ( do not lose the bolls 1. 

Remove the shaft and pinion ossemhly from the top 

of the gearbox. 

NOTE : The inner bearing cage is in two ports : 

do not confuse them. 

13. Remove the 1st getx/2nrl gear selector fork. 
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. 

14. Remove the reverse gear Intermediate pinion : 

Slacken the locknut and the shaft securing screw. 

Remove the shaft and the pinion. 

15. Remove the bevel pinion : 

a) Remove the front bearing by tapping the end 
of the shaft with a mallet. 

Complete remvd by hand or by using small 
levers. 

NOTE : The inner bearing cage is in two parts: 

do not mix them up. 

b J Remove the bevel pinion towards the rear. 

c 1 Remove the gems and the adjusting washer. 

16. Strip down the primory shaft : 

Remove : 

- the 4th speed idler pinion ( 1 I, 

- the needle bearing cage ( 2 1. 

- the synchro rinq I3 ), 

- the clip ( 4 1 locking the synchro hub (circlip 
pliers ), 

- the synchroniser ( 5 I, 

- the synchro ring (6 1. 

- the 3rd speed idler pinion (8). 

-the needle bearing cage (7). 

17. Remove the control shaft : 

Remove the locking ring, remove the control 

shaft (9 1 and the sprinq from the primary shaft 

IlO). 

18. hrip down the front coring : 

Remove the speedometer drive pinion assembly 

~13landcupI12). 

Remove the startinq relay shaft Ill 1. 
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19. Strip down the differential : 

Remove the cmvm wheel. 

Remove : 
- the planet gear (4) cmd its thrust washer (5 1. 
- the spindles ( 1 ) from the satellites, 
- the satellite gems (2 I, 
- the satellite thrust washers ( 3 ). 
- the crosshead (6 ). _ 

- the other planet qeor and its thrust washer. 

Remove the tapered roller bearinqs (extractor 
2405-T with pad 1742-T ). 

20. Strip down the differential shafts : 

Slacken the stop screw from the locknut for the 
bearing on the shaft. 

Remove the nut I spanner 1770-T bis ). 

Drive Out the shaft. 

Remove the screw (9) lockinq the nut (8 1 securinq 
the beorinq in the housinq. 

Remove the nut (8 ) ( spanner 1771-T bis I. 

Drive out the outer bearinq cage I7 1 using * tube 
of 65 mm external diameter. 
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Extract the inner coqe from the shaft (extractor 
2405-T ). 

Remove the seal. 

Remove the oil retaining washer and bearing/stop 
ring assembly. 

21. Strip down the clutch housing : 

Remove : 

- the fork return spring ( 2 1. 
- the clutch slow cylinder I OH whiclrs W~P hr,h I 

f  H,dm,lic pvnr rhntr~r~ ,. 

- the lever operotinq the clutch thrust rod (WI 
whir/t-s type hr,m ) f  ~Wm~rtnl pm chnnp ). 

- the thrust bearing retaining springs (3) and the 
thrust beorinq, 

- the thrust bearinq guide screw ( 1 ), 
- the fork adjusting screw and the spring anchomqe 

plate, 
- the fork dust excluder, 
- the securinq screw from the fork ball joint (The 

ball is prevented from turning by o Mechonindus 
dowel ). 

Disconnect the ball from the fork. 



OPERATION N’ D. 330-3 : Otvrhnuling cz /oar-speed gearbox. 

1 23 On vehicles ty/~e hub ( Hydraulic gem change I : 

f  
Y 

22. Strip down the cover : 

- Remove the pipe assemblies. 

- Compress the return springs of the gear change 

operating pistons, 

- Use a screw (3 ). 4 mm in diameter and 85 mm 

long. under head fitted with o nut (2) and a 

plain washer. 

- Screw the screw (3) into the piston and compress 

the spring by tightening the nut [ 2 ). 

NOTE : The reverse gear cylinder-piston assembly 

( 4 1 has no return spring. 

Remove the neutral stop ( 1). 

Remove the screws locking the cylinders and 

remove the cylinders. 

Remove the filler plug. 

- Slacken the cap securing screws. 

- Remove the cop (7 1 and the gem change operating 

shaft I6 1. 

- Remove the filler plug (5). 
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FITTING 

23. Assembling the clutch casing : 

a) Fit the clutch fork ball joint I the position 

is given by (1 Meconindus pin which iits into 

a hole in the housing 1. Tighten the screw. 

b J Fit the thrust bearing quide screw (1 I, with 

its locknut. Adjust it so that its end is /a,/. 

18 tiw ‘)+ cd 05 mm from the joint face on the 

engine side. Tiqhten the locknut. 

c) Grease the boll joint and the guide screw 

fit the clutch fork and insert the pin I2 1. 

d 1 Position the thrust bearing (guide greased 1 

and fix it in position using the two retaining 

springs (3 1. 

e 1 Fit the spring onchoraqe plate und the 

adjusting screw (5 ). 

Lenqth of screw I5 ) : L 66.5 mm 

\‘ph;rlc~ t\~b<, hm, I Ilm,,,nl penr rhmpv , : 

Length of screw ( 5 ) : L = 48.5 mm 

f  ) I’chirlvs IHW ht h 111 ~drnttlic grnr rhnapc~ 1 : 

Fit the clutch slave cylinder and the operotinq 

rod. 

I’vPirlvi r,/w hw, , Ilawn/ Krnr rhmpc , : Fit 

the thrust rod control lever and the thrust rod. 

g) Fit the fork return spring (4 1. 

NOTE When chanqinq a gearbox casing. fit 

the blanking plug I6 1 into the bore for the 

reverse gear operating shaft (clutch casinq end 1 

usinq CURTYLON. 
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24. Prcpars the diffcr*ntial : 

(I I Fit in the casing : 

one thrust washer. 

one planet wheel (4 I. 

one fixed thrust washer (2 1. 

- on2 satellite gem (3 I. 

one spindle ( 5 J. 

Rotate the planet gear and make sure that at 

the point of minimum clearance /hc,re ir s/i/l 

(I rlr~nmtrr~~ o, fl. I mm. otherwise replace the 

thrust washers to satisfy this requirement. 

Remove the satellite gem and the thrust 

wesher. 

Mark the position of this assembly in the 

casing. 

b) Repeat the same operation for each satellite 

ge0,. 

c 1 Fit all the satellite gear*. 

d I Pl.ce the second planet gem ( 1 1 and its 

thrust washer in the CIOW~ wheel. 

e ) Place the crown wheel on the casing. 

Gradually tighten the securing screws checking 

continuously that the gears con turn freely. 

Tighten the *crew* to between 115 125 m.\\ 

11 to 12 m.kg j 

At the point of minimum cleaxrance. /hrrt wu(>1 

s/i/l hr R rlc,ornarv o( 0. I wm on this planet 

gear. if not.‘replace the thrust washer. 

f 1 Inject gear oil into the casing (using (I syringe 1 

so that all the part* me satisfactorily lubricated. 

This avoids dismantling the casing. 

g) Fit the bearings I mandrel 1768-T 1. 

25. Prepare the primary l haft : 

o) Fit the spring. the drive shaft pin and the 

circlip. 

b I Place on the shaft : 

the 3rd speed loose pinion (9) fitted with 

its needle bearing cage (8 I. previously 

greased ( bearing grease 1. 

the synchro ring (7 ), 

the synchroniser fitted with its drive block* 

the collor with a groovy D a II beinq towards 

the 3rd speed pinion,’ (where appropriate ). 
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,270 
r NOTE : 

It is essential to fit : 

either a gem with short dogs C, with (1 slider without 

qroove on collm A. 

or a gem with lonq dogs D, with (I slider with a 

qrwve n a )I on collar B. 

cl Fit : 

the synchro ring ( 3 1. 

the 4th speed loose pinion (II fitted with its 

needle bearing coqe (2 1 previously greased 
( bearing grease 1. 

‘6. Prepare the bevel pinion : 

I f  necessary. fit the bearing f  tube 44 mm. internal 

diameter x 240 mm. long). 

7. Prepare the assembly of differential shaft and 

housing : 

4 5 6 

NOTE : If  the first method of adjusting the differential 

is used. only the riqht-hand assembly must be prepared. 

IMPORTANT : The riqht-hand differential shaft is 
fhe shorter. 

a 1 Fit the korinq (4 1 in the housinq. Tighten the 

nut (5) to 100 nu\Y ( 10 m.kg 1 (spanner 1770-T his). 
Lock the nut with the grub screw I6 ). 

b) Fit the seal (7) usinq tool 1772-T. 

7 u 
1772-T 



c 1 Place the oil stop washer (2) on the shaft. 
Bring up the thrust bearing I I), and fit the 
mandrel 1767-T his. Cover the oil stop 
washer with the mandrel centrinq bush and 
fit the spacer using a press. 

d 1 Fit the differential shaft thus prepared into the 
housing, usinq LI press (use c tube of 30 mm 
internal diameter 1. 

Tighten the bearing locknut to 145 mf\\; ( 15m.kq) 
Tighten the SCTEW locking the nut. 

28. Assemble the COYI~ : 
Ow iwhiclt=s IWP bvb i llvdrarrlic ,pzar rhanp 1 : 
Fit the cylinder-piston assemblies. 
Compress the spring using clomp 3171-T and 
hold the piston in the cylinder by means of (I 
screw. 4 mm in diameter and 40 mm long (see 
porogruph 22 I. If no clomp is ovoiloble, use r~ 
screw ( see paraqmph 22 ). 
Fit each cylinder by screwing it home into the cowx. 
Place the (g neutral 2) stop (3 1 on its locating 
dowels. Tighten the screws (plain washer). 

Change the seals (8 ) and ( 111 on the gear 
change control shaft ( 10 ); wrap the flange (7 1 
with adhesive paper md pass the seal over it. 
Place the gem change control shaft I101 in the 
cover cop ( 5 ). Compress the sprinq (9) usinq 
the clamp 3171-T fitted with its spacers. The 
seals fit into the grooves (4 1 and (6 ) in the cap. 

Fit the cop on the cover usinq CURTYLON. 

8 
2 3171-T 8 7 
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29. Prepare the fmnt bcoring cop : 

a I Fit : 

- the speedometer drive pinion ( 3 1. 

- the cup f 2 1 smeared with HYPERM under 

the collar (turn it 50 that the notch lines 

up with the hole for the cap fixinq screw ), 

- the shoft I1 ) for the starting handle fitted 

with its seal. 

b) Determine the thickness of shims to be 

placed behind the primary shaft bearing. 

To do this : 

- Place o straight edge 1651-T fitted with 

dial gouge 2437-T on the cop. with the point 

of the dial gouge in contact with the bearing 

thrust face. 

Bring the zero of the dial opposite the large 

needle. Note the position of the totolisinq 

needle. 

- Place the bearing in the bore of the casing 

with the collar ogoisnt the joint face. 

- Place the straight edge on the collar of 

the outer cage of the bearing. 

- The movement of the large needle of the 

dlol gouge from its calibration position 

indicates the thickness of shims to be 

placed in the cop. IAS ~~~cI~,w,,,w 0~ rrir,s~,hl<. 

rlc~nrm~ L T 5 0.0 5 tuw. 

- Select appropriate shims from amongst those 

sold by the Replacement Ports Department. 

Position them III the recess in the cop. 

- If several shims are necessary. the thickest 

should be piaced towards the gerrrbox. 

c 1 Determine the thickness of shims to be placed 

behind the bevel pinion shaft bearing. 

Proceed OS above. 
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456 7 8 9 10 11 

3 

30. Fit the bevel pinion : 
a) Ploce in the qeorbox : 

the first qeor loose pinion (1 1 fitted with 
its distance bush I2 ) and its needle 
cage (3) previously greased (bearing qreose ). 

- the synchro ring C 4 I, 
- the synchruniser f 51 fitted with its driving 

dogs c the groove 01 the slider should face 
the drive pinlon I, 

- the synchro rinq (6 I, 
- the second qeor loose pinion (9 1 fitted 

with its dlstonce bush i8 I and the needle 
beorinq coqe 17 ), previously greased (bea- 
ring grease 1, 

_ the wtrsher ( 10 ). 
- the pinion ( 11 I. 

b) Enqoqe the bevel pinion by hand. 
c) Fit the front bearing ( 13) and tighten the nut 

( 12 ) to 250 _ 280 m \\ ( 25 to 28 m.kg 1 ( spanner 
3179-T and clamp 3181-T 1. 

d Fit the front cap fitted with its adiustinq 
shims. Tighten the x~ews- 
Make sure that the loose pinions turn freely. 

31. Adi lus+ the conic distance : 

A dimension expressed in millimeters and 
hundreths of a millimeter is engraved on the 
ground face ol the bevel pinion. This figure 
indicates the clearance which must remain after 
adjustment between the centre line of the diffe- 
rential and the qround face of the bevel pinion. 

This dimension varies with each bevel pinion. 
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2437-T 

3170-T 1 

The conic distance must be set using fixture 
:170-T fitted with dial gouge 2437-T. 

This fixture is so desiqned that the distance 
between the centre line of the ground contact 
surfaces and the pods is 60 mm. This number 
is engraved between the pods. 

o 1 Carefully clean the bearing housings and the 
ground contact faces of the fixture. 

b) Calibrate the fixture. To do this 

Place the fixture on a surface plate. 
Bring the zero of the dial gouge opposite the 
large needle. 

Note the position of the dial gouge needles. 

Example : totolisinq needle between 4 ond 5. 
large needle on zero. 

c 1 Measure the distance to the bevel pinion : 

Put the fixture in the place of the differential. 

Pivot the fixture until the large needle of the 
dial gouge changes its direction of rotation. 

Note the needle readings. 
Example : totolisinq needle between 0 and 1, 

large needle on 86. 

Return the needles to the position they hod in 
paragraph b. 

Allow the dial gouge stem to return slowly. 
counting the number of revolutions ond fractions 
of a revolution described by the large needle 

until the moment when the point rests once again 
on the ground face of the bevel pinion. 

In the example chosen, this would be : 3.S mm. 

The conic distance is therefore : 

60 + 3.86 = 63.86 mm 

If for example the distance engraved on the 

pinion is 63.95. the bevel pinion must by moved 
avoy from the centre line of the differential by : 

63.95 - 63.86 = 0.09 mm 



d I Adjust the bevel pinion : 

Remove the front cop. 

Remove the bearing locknut. 

Remove the bevel pinion and the adiusting 

washer ( 1 ). 

Measure the thickness of the washer : for 

example 2.81 mm. 

This washer must therefore be replaced by 

another of thickness : 

2.81 - 0.09 = 2.72 mm 

Washers are available with thicknesses from 

1.65 mm to 3.13 mm in steps of 0.04 mm 

Select a washer from amongst those sold by 

the Replacement Ports Deportment whose thick- 

ness is nearest to the one determined above : 

i.e. 2.73 mm. 

Fit : 

- the washer, 

- the bevel pinion and tighten the nut, 

-the front cop. and check the setting. 

Remove the front cop 

32. Fit the reverse gear layshaft : 

Place the reverse gear in the gearbox with the 

qmove for the fork towards the rem. 

Insert the shaft and turn it until the grub screw 

locking the shaft enters its recess. 

Smear the screw thread with CURTYLON. 

Tighten the screw and its locknut. 

33. Place the 1st gear /2nd gear selector fork in the 

groove of the slide,the heads of the screws facing 

the inside of gearbox. 

34. Fit the primary shaft : 

a I Place the assembly of shaft and pinion, 

prepared in paragraph 25, in the gearbox. 

b I Fit the front bearing and then the rear bearinq 

using a tube ( inside diameter 30 mm, length 

300 mm 1. 

c) Engage two gears and tighten the screw to 

145 - 165 n,Zh ( 15 to 17 m.kg ). (spanner 

1734-T J. 

d) Fit : 

- the oil return flange with the slot on the 

retaining boss, 

- the thrust bearing support tube fitted with 

its sealing gaskets. 
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FITTING AND ADJUSTING THE DIFFERENTIAL 

FIRST IMETHOD 

35. Fit the differential : 
Q 1 Ptoce the differential together with its bearings 

into the gearbox casing. Hold it in position by 
means of clomps MR. 630-64 15. 

b) Connect up the clutch casing to the gearbox. 
smearing the joint laces with CURTYLOII. 
Lightly tighten the nuts. 
Remove the clomps. 

~1 Place on adjusting washer and a distance 
washer with lot01 thickness 7 mm against the 
right.hand dllferentloi bearing. The adjusting 
washer is that which has the smaller diameter ; 
position is next to the bearing. 

Fit the right-hand shaft and housing assembly 
I interpose a paper gasket ). 

A 
Lightly tIghten the screws. Tighten nuts and 
screws linking the clutch casing to the geor- 
box. then the screws of the bearing housing. 

2437-T 36. Set the bearing clearance : 

3178-T (I 1 Place the wide spacer on the left-hand beo- 

2437-T 
3176-T I 

ring housing. 
b) Place fixture 3177-T fitted with dial gouge 

2437-T and on extension 3178-T on the spacer : 
completely cover the pressure plute of ihe 
fixture and adjust the dlol gouge so that it reads 
9 to 10 mm when the extension is in contact 

with the beorlng tote of the housinq. 
Bring the zero of the dlol opposite the large 
needle of the dial gouge. lJate the positIon of 
the needles. 

c) Fit the texture on the gearbox, interposing o 
paper gasket. Tlqhten the securing screws. 
5crew down the odiusting screw A so as to 
move the pressure plate forward. At the some 
time, engage the pins in the splines 01 the 
planet gem. 
T’ AI ‘R <,I, t/.v nd,rrr,i,,p “rs’14 t If, ,410 I,, \\ 
t III m.kp , rind Ill‘W clnr6rv it h, I 1 r,, n 
torn. Tiqhten the clamp B. 

d I Bring the needles of the dial gouge to the 
positions they occupied in paroqroph b by 
pulling on the dial gouge stem. 
Allow the dial gouge stem to return slowly 
into contact with the bearing cage. countlnq 
the revolutions and lroctlons of a revolution. 
for example 8.40 mm. 

37 Measure the crown wheel to pinion bocklosh : 
01 Fit the tixture 3175 7 : 

Place [he clump C over the shoulder of the 
bevel plrrisn b?oriny. Fit the scr~s and 
tighten them to I(? m\\ 1 I mkg 1. 
Replace the nut by the index D 

. Bring the pointer of the index D approximately 
to the horlzontol. 

- Fix the dInI gouge 2437-T fitted with the 
extension 3176-T cm its support. 
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b) Immobilize the crown wheel using o sCTeW- 

driver. Reod off the cleoronce between the 

teeth by operating the index D by hood. Check 

this measurement five times in succession by 

rotating the bevel pinion using the index D. 

through one turn each time. Note the minimum 

clearance measured. I r 0 64 mm. The bock- 

lash must be between 0.16 ond 0.24 mm ot the 

point of minimum cleoronce on the large dia- 

meter of the crown wheel. which corresponds 

to o reading of 0.26 to 0.34 mm on the fixture 

i.e. ml overoqe of 0.30 mm. 

38. Adjusting the bocklorh : 

In the example chosen. the clearance must be 

reduced by : 0.64 0.30 = 0.34 mm. 

To obtain o correct clearance between teeth 

without chonginq the cleorooce in the bearings 

determined in poroqroph 36. the total overall 

thickness of the shims must not be altered. The 

thickness of the shims on the right-hand side 

must be increased by 0.34 mm and those on the 

left-hood side reduced by the same amount, i.e. : 

7.00 + 0.34 = 7.34 mm on the right 

8.40 - 0.34 = 8.06 mm on the left 

Choose shims and distance pieces from amongst 

those sold by the Replacement Ports Deportment 

in order to obtain this setting. 

39. Prepore the left-hoed bearing housing ( see 

paragraph 27 1. 

40. Fit the hearings and the assemblies of distooce 

pieces ond shims in their respective positions 

and check the backlash adjustment. 

Modify this if necessary. 

NOTE : The odiustinq washer is the one which 

hos the smaller diameter : it should be positioned 

next to the bearing. 

41. Fit the front cep : 

Fit the bevel pinion nut f I) and tighten it to 

250 _ 280 m\\ ( 25 to 28 m.kq ) ( spanner 3179-T 1. 

Lock the nut by knocking over the metal into the 

shaft groove. 

Fit the front cop together with its shims, smearing 

the joint face with CURTYLON. 

Also put some sealinq compound CURTYLOrt 

under the heod 01 the three lower securing screws 

Tighten the screws. 
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ADJUSTING THE DIFFERENTIAL 

SECONDMETHOD 

42. Fit the front cap ( see paragraph 41 1 

43. Prepare the differential : 

Place an adjusting washer and (I distance washer 
(1 ) ,,;I/> n ,nrnl t/.;rbnrss oi 7 mm ng,,i,,s, ihe 
dil,!rrrvrinl /x,nri,,g ( the adjusting washer is the 

one with the smaller diameter and shouid be 
placed next to the bearing 1. 

Hold the differential in position using clamps 

MR. 630-64 16 / tighten the nuts by hand ). 

Fit the assembly of right-hand shaft and bearing 
f  interpose a paper gasket I. Tighten the screws 

44. Lay the georhox on its right-hand side and chock 
it in position, 

45. Place on the /a /l-/v,~~rl rlrrl, rrn/inl hmrirji : 

- odjustinq washers and a distance washer with a 
minimum to101 thickness of 3 mm f  2 1, 

. the distance piece (3 I. 

46. Fit the left-hond bearing without seal on the 

spacer. Position the washers by topping 
lightly on the differential shaft. 

Remove : 

- the left-hand bearing, 
- the distance piece (3 1, 

- the assembly ( 2 1 of adjusting washers and 
distance washer, 

Place the distance piece (3) next to the bearing. 

47. Adiust the clewance of the bearings : 

al Fit straight edge 1754-T fitted with dial 
gouge 2437-T on the collar of the left-hand 
bearing, so that the tip of the dial qouqe stem 
is in contact vrith the beorinq thrust face. Bring 
the figure zero on the dial in line with the large 
needle. 

Note the position of the needles. 

Example : large needle on zero 

small needle on zero 
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b) Fit straight edge 1754-T on the geobox casing 
so that the tip of the dial gouge stem bears on 
the distance piece. 

Make two measurements at <. c ,I and (1 b 11. 

Example ot <I (I ,, : 7.76 mm, ot o b I, : 7.80 mm 

Take the overage of these two measurements. 
Example : 

7.76 + 7.80 
= 7.78 mm 

2 

To the mean value found ahove. odd in all 
cases : 

In the example chosen : 

7.78 t 0.40 = 8.18 mm 

c ) Fiom omonqst the washers sold by the Replace- 
ment Ports Deportment chwse on adjusting 
washer and .z distance washer. the total 
thickness of which will be equal to the value 
determined. 
The adjusting washer is the one with the 
smaller diameter. 

d) Place these washers OD the left-hand bearing 
( the adjusting washer next to the bearing ). 

Fit the distance spacer. 

Fit the left-hand bearing together with its 
paper gasket. 

NOTE : 
The thickness of washers determined in 
paroqroph %I c B, odded to that of the washers 
fitted under the right-hand bearinq 1 see para- 
qroph 43 ) represents the loIn/ r,wm// Ihick. 
,,css of washers for adjusting the cleo~once af 
the bearings. 

Thus, in the example chosen : 

8.18 + 7 = 15.18 mm 

These washers must he distributed between 
the left-hand and right-hand side for adjusting 
the clearonce between teeth, urllwr~l rhnllRil!p 
IhP rota/ /hirkr,< 5,. 

48. Measure the backlash : 
( see paragraph 54 ) 

49. Adiurt the backlash 
( see poroqroph 55 ). 

50. Release the beorinqs and connect the clutch 
housing to the gearbox, smearing the joint face 
with CURTYLOtl. Fit the beorinqs and tiqhten the 
screws securinq the housing and the bearings. 
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ADJUSTING THE DIFFERENTIAL 

THIRD METHOD 

51. Fit the fmnt cap C see paragraph 41 1. 

52. Fit the differential : 

Place the differential fitted with the bearings 
into the gearbox casing. 
Hold it in position using clamps MR.630-64/ 16 
( tighten the nuts by hand ). Fit the left-hand 
and right-hand assemblies of shaft and bearings 
~r,~‘.~hcr rt,rh :I,<~ shims rcvtwr.~~d du,inR d;s,,,a,,,- 

lirrp. Interpose the paper qoskets. Tighten the ‘V 
MR.630-64/16 

screw5. 

5% Adiust the pre-loud on the bearings : b) W,/h nru bvnri,,gs : 

The differential bearings must be fitted with (I 
specific pre-load which con be checked by 
measuring the torque required for turning the 
differential. 

To ckeck this torque, proceed as follows : 
Fix and wind a string around the differential casing 
and pull on it by means of (I spring balance to 
rotate the casing. 

R-ad the measure indicated by the spring balance 
when the casing just begins to turn. 

a) &wrings which hnw bee,, urpd : 

The Spti,,f balance should rend between 4 and 

6 kc. 

- I f  the reading is less than 4 kg : increase the 
thickness of adjusting washers. 

- I f  the reading is more than 6 kg : reduce the 
thickness of adjusting washers. 

- I f  the reading is less than 6 kg : increase the 
thickness of adjusting washers. 

- I f  the reading is more than 9 kg : reduce the 
thickness of adjusting washers. 

NOTE : An adjusting washer with a thickness 
of 0.10 mm corresponds approximately to : 

- 0.250 kg for new bearings 
- 0.500 kg for bearings which hove been used 

IMPORTANT : The total thickness of washers 
on both sides, (IS determined above, corresponds 

only to the setting of the pre-load on the beorings. 
These washers must be distributed behind the 
left-hand and right-hand bearings to adjust the 
backlash, but their total overall thickness must 

not be altered. 
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I I : : : 
2041-T MR.630-52/20 

I MR.630-52/20 
\ /i I 

54. Measure the backlash : 
Fix the rod MR. 630-52/20, fitted with the 
support 2041 T and the dial gouge 2437-T, on 
the qeorbox casing. 
Adjust the position of the dial gauge so that 
the probe rests perpendicularly on the flank of 
one tooth and on the greatest diameter of the 
crown wheel. 
Measure the clearance between teeth on 4 teeth 
at un angular distance of about 90”. 
The di//erettcr brrct ecn my fun waddings mrtst 
no, excetd I,. Imm. 
Otherwise. the crown-wheel is running out or 
badly fitted. 
Note the minimum clearance measured : 

Example : 0.73 mm 

55. Adiurt the bocklorh : 
(I 1 At the point of minimum clearance the bark- 

Iash kust be belwepn 0. lb and 0.24 mm. i.e. 
ml averaqe of 0.20 mm. 
Subtract this theoretical clearance from the 
minimum clearance noted in poroqmph 52. 
Thus in the example chosen. 

0.73 - 0.20 = 0.53 mm 

Moving a 0.15 mm adjustinq washer alters 
the clearance by 0.10 mm. It is therefore 
necessary to move (I thickness of washers 
of : 

0.53 x 0.15 
= 0.79 mm 

0.10 
b) In the example chosen, it is therefore neces- 

sory to reduce the distance to the crown- 
wheel by 0.79 mm. Consequently, 
. on lb<, /r/t-hnnd siri* : the thickness of 

washers must be reduced by : 8.20 - 0.79 
= 7.41 mm 

- ou Ge right-had sidle. the thickness of 
washers must be increased by the some 
amount. i.e. : 7 1 0.79 = 7.79 mm. 

C) Fit adjusting washers as determined ond 
check the clearance between the teeth. 

56. Remove the bearings and link up the clutch 
casing to the qeorbox, smearinq the joint face 
with MASTI-JOINT HD. 37. Replace the bearings 
and tighten the screws securing the cosinq and 
bearings. 

57. To determine the a neutral I) position of tie 
reverse gear shaft f vrhirles type br,h - 
Hydraulic gear rhange * only 1. 
(I 1 Place the shaft ( 1 J in the gearbox casing. 
b) Fix Ihe fixture 3147-T and the screw B 

aligned in the centre line of the shaft ( 1). 
c ) Insert the rod MR. 630-64/3 into the inter- 

lock plunger holes until its end enters the 
notch of shaft ( 1). 
Hold the rod in this position to immobilise the 
shaft in Q neutral ,,. 

d 1 Note the angular position of the shaft by making 
a mark on its end on the casing. 

e 1 Note the longitudinal position of the shaft : 
bring the screw B into contact with the end. 
Tighten the locknut A (take cme not to over- 
tighten. 

f  ) Slacken the screw holding the fixture. 
Remove the shaft and the rod MR. 630-64/3. 
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58. Fit the 1st gear/2nd gear shaft : 

AI 1 r~hirtrs h/w twh C tt\rtmstic genr chmRP , : 

a) Place the shaft in the bore in the gearbox 
and enqoqe the operatinq doq (1 ) and the fork. 

b) Hold the slider ( 2 1 in the C< neutral ,I position 
using one of the sets ol gouges 3180-T (select 
the set of gouges which will give the least ploy 
on the slider ). 

c 1 Insert rod MR. 630-64/3 in the interlock 
plunger holes ood immobilise the shaft in 
S( neutral an. Hoid it in this position. 
Tiqhten the fork securing saews to 40 m.IY 
( 4 m.kq 1. 

d I Position fixture 3172-T with the centrinq 
dowels enqoqed in the locotinq holes of the 
gearbox. 
Holding the shaft in (q neutral St by means of 
rod MR. 630-64.13. brine the ooerotino doo 
into contact with the probes of the fixture 
01 << a I) and G b I+. 

Tighten the screws to 40 m.W (4 m.kq ). 
Remove the fixtures ood the rod. 

. 
----3172-l 

Lm 
1 l 

RJ Vphicles ,,“r I,,,, , .\In,,,,nl prnr rhmpe , : 

o) Position the 1s~ gear 2nd gear shaft in the 
bre in the qeorbox. 
Fit the spring-loaded lockinq boll in its 
housing. 
Compress the assembly of spring ond boll 
usins o 6 mm diameter rod and then fulls 
enqoqe the shaft in the fork and in the hou- 
sing os far the q( neutral +, position. 

b) Immobilise the slider (2 I ot *I neutral n( using 
o set of gouges 3180-T (selecl the set of 
gouges which will give the least ploy on the 

slider J. 
Tighten the fork securing xrews to 40 m I\ 
( 4 m.kg I. 

Remove the qouges. 

Y 
; 
,: 
i 
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59. Fit the 3rd gear/4th gear shaft : 
AJ I ~h;~/rs ,,rw hr,h , ll,,fm,,/ic pcnr rlm/g~ J : 
” 1 Insert the interlock plunger 1 the shortest) in 

its bore. 

b) Fit the shaft (9) and pass it through the 

fork i 7 1 and the operating dog (4 1. Tighten 

the grub screw (8 1 which retains the fork. 

Lock the screw with “piece 01 wire. 

c) Adjust the operating dog I see paragraph 58 A 

sections c “nd d I. 

HI I c~hirl~s ,,‘,e hr m , Vn N,, nl gpn, c,w,,g~ J : 

” ) Insert the interlock plunger I the shortest ) in 

its bore. 

Fit the 3rd ge”r/4th gear shaft into the gearbox 

( praceed “s described in parogroph 58 B ” ). 

b) Tighten the grub screw I10 1 which retains 

the fork. Lock the screw with ” piece of wire. 

60. Fit the reverse DCDI shaft : 

” 1 Insert the interlock plunger I the longest one 1 

in its bore. 

b) Position the shaft “nd fit in the following 

order : 
- ” thrust cup for return spring (ii). 

- the return spring i 5 ), 
_ ” thrust cup for return spring I3 1, 

- the operating dog (2 ). 
- the fork f 1 I. 

Fix the qouqe 3174-T. adjust it as in porogroph 57. 

with the screw A in line with the centre line of 

the shaft. 

Place the shalt in its II neutral I< position. 

To do this : 
Compress the spring using the clomp 3171-T. 

Bring the shaft up against the end of the screw A 
( longitudinal positioning ). 
Bring the reverse intermediate gerrr to the sneutraln 

position using gouge : 
3183-T , Vi hrrles nr, ,rr Q/ 1969 J or 

3186-T ( t I.I)~~IPs “S iram 9 1060 J (see page 4 ) 

placed between the 1st gear idler “nd the reverse 
intermediate qeor. Tighten the fork screw to 

40m\\114m.k9). 
. r̂  . 

e 1 Adjust the operating dog I see paragraph 38 A, 
sections c and d ). 

Remove the gouges “nd the clomp. 
IIJ Vrhicler ,,,w hr ,,, I Hnnunl gem chance J : 

” 1 Insert the interlock plunger (the longest one ) in 

its housing. 

Put the reverse gear shaft in the gearbox (proceed 

“s described in porogroph 58 B ” ). 
Tighten the grub screw ( 11 which ret”& the 

operofing dog. Lock the screw wth ” piece of 

wire. 

b) Put the reverse intermediate gear in the (( neutral n 

position using the gouge 
3183-T , I .~A;r/vc r,,, I<, 9 1969 J or 

3188-T , I’~~h;c/~s nr ,mn ‘) I’X,‘J I (see p”ge 4) 

berween the 1st gear loose pinion and the 

reverse intermediate gear. 

c) Pos~:ion fixture 3173-T parallel to the shaft and 

move the operoting dog to bring the fixture 

1ocatc:s “rid lhe oper”!ing dog into contact. 

Tighten the fork securing screws to 40 m\\l 

( 4 m.kg i. 
Remove the fixtures. 
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3183-T 
" 3188-T 

3174-T 

ADJUSTING THE STROKE OF THE GEAR 
ENGAGEMENT 

( Vehicles type bvh ( Hydraulic gear change )only) 

61. Mark the w neufml * position of the different gears : 

NOTE : When the gearbox cover is removed. the 
qeorbox ,i ,,,I, I,, 1 ,,crrrra/ )I. the reverse gear shaft 

is brought by its return spring beyond the 1s neutral Ib 
position. To engage o qeor. it is olwoys necessary 
to bring reverse qeor to <G neutral r* usinq o screw 
driver or the gouge 3183 T or 3188-T (see poro. 

graph 59 I. 

a 1 Note the position of 1st qeor : 
Enqoqe 1st qeor, with the 1st. 2nd synchro 
slider bearing against the 1st qeor loose pinion. 
Measure and note the projection of the shaft 
in relation to the front face of the gearbox. 
i.e. : 34.3 mm 

b 1 Note the position of 2nd gear : 
Engage 2nd gear with the synchro slider 
bearing against the 2nd qeor loose pinion. 
Measure and note the projection of the shaft. 
i.e. : 55.3 mm 

c I Note the position of 3rd qeor : 
Engage 3rd qeor with the synchro slider bearing 
against the 3rd qeor loose pinion. 
Measure and note the projection of the shaft. 
i.e. : 1.3 mm 

d I Note the position of 4th qeor : 
Enqoqe 4th gear with the slider beorinq against 

the 4th gem loose pinion. 
Meosxe and note the projection of the shaft. 
i.e. : 23.9 mm 

62. Fit the upper cover ( bvh - Hydraulic gear change. 
only ) : 
Smear the joint face with CURTYLOH. 
Tiqhten the screws. 

63. A. Adiust the reverse gear cylinder 
( First method ) : 
a) Fix the gouge 3174~T. adjusted os per para- 

qroph 57. the screw A aligned with the shaft 

centre line. 

bl Introduce HYPERIX into the hole of the 

cylinder lockinq screw. 
Screw up the cylinder until the shoit is in 
contact with screw A 01 gouge 3174 T. 

c 1 Smear the cylinder locking screw with CLJ% 
TYLON. 

d 1 Remove the qouqe. 

63. B - Adivst the rtv~rst gear cylinder 
( Second method ) : 
o 1 Note the II neutral II position of reverse qear. 

To do this : 

Determine the end float of the reverse qear 
shaft in <, neutral >n. 
Enqoqe 3rd or 4th qear. 
Remove the gauge 3183-T or 3188-T. if 
“eCC.SOry. 
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Push the reverse gear shaft towards the rear end 

of the gearbox and note. using a depth gouge. the 
distance (L m I) between the end of the shaft and 
the front of the gearbox, i.e. : 

m = 1.6 mm 
Pull the shaft forword and note the distance (( ml u 
i.e. : ml = 2.6 mm. 

Take the overage ol these two measurements : 
m C ml 1.6 + 2.6 

= 2.10 mm 
2 2 

In the example chosen, the shaft must therefore 
be placed at distance m = 2.10 mm. 

b ) Adjust the reverse gear cylinder : 
Screw up the assembly of cylinder and piston 
until it is in contact with the operating dog. 
while inserting HYPERIX compound into the 
topped hole which receives the cylinder locking 
screw. Then screw in the cylinder until the 
shaft projects by 2.10 mm from the front of the 
gearbox (distance previously determined ). 
Smear the cylinder locking screw with CURTY- 
LON. 

Place a cylinder pad (rubber pellet ) in the 
topped hole., then tighten the screw. 

NOTE : The geo~ change cylinder pods must be 
replaced each time the cylinders art dismont- 

led. 

64. Adjust the stroke of the different gears : 

NOTE : To engage the different gears during 
this operation. fit a screw (diameter 7 mm, 
pitch 1 mm. or preferably the rig MR. 630-66’ 19 1 
in the tapped hole. 

0, Id,.s/ I/8‘, \IWt‘V 0, ISl penr 

Fully engage 1st gear. Make sure that the 
gear is engaged by checking the proiection 
of the shaft (i.e. 33.3 mm 0s measured in 

paragraph 61 section (1). 
Screw the assembly of the 2nd gem cylinder 
and piston to bring it into contact with the 
operating dog.. while inserting HYPERIX 
compound in the topped hole receiving the 
screw ( 1 ). A slight movement of the 1st gear’ 

2nd gear shaft (which can be felt with the hand ) 
shows that the piston is touching the operating 
dog. Then screw in the cylinder by half Q turn 
to obtain a clearance of 0.7 to 0.9 mm between 
the sliding gear and the loose pinion. 

Smear the cylinder lockinq screw f  1 ) with 

CURTYLON. 

Place a cylinder pad (rubber pellet ) in the 

topped hole. then tighten the screw. 
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h-, A,,;,,s, Ih srmks oi 2nd RF”’ : 

Fully engage 2nd gear. Make sure that it is 
engoged by checking the projection of the 

shaft (for example : 55.3 mm measured 
in paragraph 61 section b I. 
Bring the assembly of 1st gear cylinder and 

piston up against the operating dog and proceed 
as indicated previously. 

Fully engage 3rd gear. Make sure that the gear 
is engaged by checking the projection of the 
shaft (i.e. 1.3 mm as measured in porogroph 61 

section c 1. 

Bring the assembly of 4th gear cylinder and 

piston up against the operating dog and proceed 
(IS decrihed in paragraph a) above. 

Fully engage 4th gear. Make sure that it is 
engaged by checking the projection of the 
shaft (i.e. 23.9 mm as meusured in poro 
graph 61 section dl above I. 

Bring the assembly of cylinder and piston 
up against the operating dog and proceed 
OS described in section a) above. 

ADJUSTING THE STROKE OF THE GEAR 

ENGAGEMENT 

(Vehicles type bvm - Manual gear change-only) 

65. Adjust the stroke of 4th gear : 
Engage 4th gear with the 3rd gear’ 4th gear 
synchro slider up against the 4th gear loose 
pinion. Bring the screw (3) into contact with the 
fork shaft and screw in by half (I turn to obtain 
a rlrnrmcr. <,, 0. + I<, 0. h mm h‘ II, <‘vu /he slider 

aad r/w dfh gvnr lordsu /~,i,ziw. Tighten the lock- 

nut (21. 

66. Fit the upper cover (bvm - Manual gear change - 
only ) : 
Smear the joint face with CURTYLON. 

Tighten the screws. 

67. Fit the shaft caps ( 1) and (4) using CURTYLON. 
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ADJUSTING THE CLUTCH LOCK 

(Vehicles type bvh _ Hydraulic gear chmnge-only) 

68. Fit the blanking plugs. previously smeared with 
CIJRTYLON. in the bore receiving the interlock 

plungers at s$ a I( I on each side of the gearbox ). 

69. Fit the c’:gtch lock : 

With the 1st qear/2nd gear shaft in *c neutral m, 

bring up !he lock with the plunger locked in 
Ic neutral o position (ball assembly in the centre ). 

Pluce the clamp I1 ) on the shaft I the shaft should 
project about 1 mm through the clamp 1. 

Tighten the screws securing the lock (interpose 
the thrust plate or plates 1. 

Tighten the clomp screws (2 1 to 20 m.ZN (2 m.kq 1 

Engage 1st gear by pushing on the shaft and make 

sure that the clamp ( 1 ) is not stressed. 

Check that there is a clearance J between the 
clomp and the head of the screw securing the 
COVEI (3 I. 

70. Fit : 
the cover (4 1 on the 1st gear shaft using 
CURTYLON. 
the cover (3 I (fitted with its O-ring ) on the 
1st gear, 2nd gear and 3rd gear/4th gear shafts 

using CURTYLON. 

71. Remove the saew A securing the pistons in the 
cyiinders. 

72. Fit thr i-ydraulic pipes 

4 



OPERATION NO Oh. 3343 : I+,,& 01, h~dmali~ ~‘0, rhn,,p Op. Dh. 334-3 1 

I BVH VEHICLES 

Hydraulic gem change 

OVERHAULING A GEARBOX COVER 

DISMANTLING 

1. Remove the hydraulic pipes. 

2. Compress the gem change return springs. 

Use o screw A I diameter 4 mm, pitch 0.75 or 

0.70 mm, lenqth under head 85 mm ) fitted with 

a nut ond o flat washer. 

Screw the screw A into the piston and compress 

the spring by tightening the nut. 

NOTE : The reverse gear cylinder,’ piston assembly 

: 2 ) has no return spring. 

1316 

3. Remove the u neutral * stop ( 1) 

4. Remove the cylinder grub screws. 

Slacken the locknuts and remove the cylinder from 

inside the cover. 2 

5. Remove the filler plug. 

6. Replace the seals on the operating pistons : 

a) Mark each piston and the corresponding cylinder: 

remove the cylinder by hood. 

h) Remove the O-rings from the cylinders using o 

brass hook ( do not scratch the cylinder ). 

c) Clean the cylinders and pistons by immersing 

them in nlrohd f  I IIS L ) or prolr,,v I LHM ). 

Blow dry with compressed air. 

d) Moisten the new seal with special fluid for 

hydraulic circuits and fit it in the cylinder 

groove. 

176 

7. Calibrots the return springs : 

Use fixture 2420-T 

Length : 

40.0 mm 

31.5 mm 

Load in kg : 

24.5 t 1.5 

turns in contact 

2420-l 
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ASSEMBLY. 

1366 

i I I 
5 4 3 

1316 

6 
I 

8. Place on the piston (4) : 

- the sprinq thrust cup ( S), 
- the sleeve (1). 

- the return sprinq (2 1. 

NOTE : The sleeve f  1) is no longer fitted on 
vehicles produced since 9/ 1970. 

Place the cylinder (31 over the piston (4). 
Compress the spring using tool 3171-T. and hold 
the piston in the cylinder using a screw A (dia. 

4 mm. pitch 0.75 or 0.70 mm, lenqth 40 mm j. I f  
the tool 3171-T is not available. use a screw B 
1 dia. 4 mm, pitch 0.75 or 0.70 mm, length 85 mm 1 
fitted with a flat washer and a locknut. 

Position the cylinder/piston assemblies. 
Fit each cylinder by screwing it right home into 
the cover. 
Place the ti neutral D stop (6) on its centring pin. 
Tighten the screws I flat washer 1. 

Fit the filler plug. 

10. Adiust the gear change control. 
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FIVE-SPEED GEARBOX 

DIFFERENTIAL 



2 OPERATION No Dh, 3343 : work w hydrmlic gem chmrge. 

1366 

1316 

6 6 I 
1 
1 

A 

5 I 

ASSEMBLY. 

8. Place on the piston ( 4) : 

- the sprinq thrust cup (5). 
-the sleeve (II, 
- the return sprinq ( 2 ). 

NOTE : The sleeve ( 1) is no longer fitted on 
vehicles produced since 9/ 1970. 

Place the cylinder 131 over the piston (4). 
Compress the spring using tool 3171-T. and hold 
the piston in the cylinder using o screw A (dia. 

4 mm, pitch 0.75 or 0.70 mm, lenqth 40 mm 1. If  
the tool 3171-T is not available. use a screw B 

( dia. 4 mm, pitch 0.75 or 0.70 mm, length 85 mm 1 
fitted with a fiat washer and a locknut. 

9. Assemble the cover : 

Position the cylinder/piston assemblies. 
Fit each cylinder by screwing it right home into 
the cover. 
Place the n neutral 18 stop (6) on its centring pin. 
Tighten the screws (flat washer ). 
Fit the filler plug. 

10. Adjust the gear change control. 



2 OPERATION No Dm. 340-3 : Oz~erhnuling c1 fiz)r-speed gearbox. 

RATIOS : 

GEAR TRAIN 

FIRST GEAR I SECOND GEAR 

THIRD GEAR FOURTHGEAR 

FIFTH GEAR REVERSE GEAR 

Vehicles type DJ All Types and DP 

Ratio Gears 1 

First 

Second 

Third 

Fourth 

Fifth 

Reverse 2x$. (3.15 : 1 ) 

I 

Crown- 
wheel 
pinion 

8/35 
4.375:1 ) 

Speedo- 
meter 

lOi 

y2.10 : 1 ) 

Vehicles type DT (optiorz ) *IO/ 1972 

Gears 

First 

Second 

Third 

Fourth 

Fifth 

Reverse 

$j (3..25 ; 1 ; 

13 x22 (3.15 : 1) 
2-7 41 I 

7/ 34 
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OVERHAULING A FIVE-SPEED GEARBOX. 

DISMANTLING. 

1. Put the gearbox on a stand (stand 3169-T ). 

Remove the calipers brake discs and the front 

crossmember. 

2. Remove the upper cover. 

3. Remove the shaft-gearbox outlet beoring 

assemblies : 

Remove the screws. 

4. Remove the clutch casing : 

Remove the nuts and screws from the casing. 

Hold the differential in position against the 

clutch casing and remove the assembly from 

the gearbox. 

5. Remove the tube (2 ) supporting the thrust 

bearing and the oil return flange ( 1 I. 

6. Slacken the screws securing the reverse gear 

fork and engage two gears ( 1st and reverse, 

for example ). 

Remove the cover (3 I. 

Remove the screw (12 J and the deflector (11 ) 

I I r>hirlus prodrrrcd siurr r\or emhvr 1’)71 ) 

Unlock and remove the screw (4) securing the 

fork (5 ). 

Remove the 5th gear synchro assembly (6 1. the 

needle bearing cage and the fork. 

Remove the gear ( 9 ) and speedometer drive 

socket ( 10 I. 

Slacken the screws (0 1 and remove the hou- 

sing I7 ). 

7. Remove the speedometer drive wheel (13) 

(spanner 3179-T bis 1. 

3179-This 
-A 
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8. Remove the reverse gear selector fork shrift : 
Slacken the screws securing the fork (1 ) and the 
operating dog (2 ). 
Remove the shaft. the fork, the operating dog and 
the shaft locking boll with its spring. 

9. Remove the 5th gear selector fork rhoh : 
Slacken the SCI~WS securing the fork (3 ). 
Remove the shaft, the fork, the shaft locking 

boll with its spring. 

10. Remove the 3rd gear-4qh gear fork shah : 
Slacken the screws securing the fork (4 ) and 
the stop (6 ). 
Remove the shaft, the fork. the shaft lockinq 
ball with its spring and the 3rd yeor stop (6 ). 

11. Remove the 1 rt gear-2nd gem selector fork 
shah : 
Slacken the screws securing the fork (5 ). 
Remove the shaft. the shaft locking boll and 
its spring. 

12. Remove the blankiny pluqs (8 ) and release the 
interlock plunqers. 

13. Slacken the locknut and remove the strew 
securing the shaft for intennediote reverse pinion. 

Remove the shaft ond the pinion. 

14. Remove the primary shaft : 

a) Release the rem bearing (bronze drift ). 

b) Release the front bearing (do not lose the 
bolls 1. 
(If necessary, use extractor 2400-T 1. 

c) Remove the b-earing (7 ) and push the bevel 
pinion towards the rem. 

d) Remove the assembly of shaft and qeors from 
the top of the gearbox. 

NOTE : The inner cages of the front beorinqs 

ore in two ports : do not mix them up. 

15. Remove the 1st gear-2nd gem selector fork (5 I. 
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t 16. Remove the bevel pinion : 

(1) Withdraw the bevel pinion towards the rear. 

b) Remove the gears, the 1st gear-2nd geoi 
synchro and the conic distance adibsting 
washer. 

5 1 ‘l-- 3 

1 

17. Strip down the primary shaft : 

the 4th gear loose pinion 17) with the synchro 
ring ( 6 j and the needle bearing cage (5 ), 

- the synchro hub locking ring (4 ) (use 
tool 3253-T I, 
the synchroniier ( 8 ). 

. the 3rd gear loose pinion (2 ) with the synchro 
ring (1 ) ond the needle cage (3 1. 

18. Disconnect the ccmtrol shah (if ncce.r.ry) : 

Remove the locking ring ( 9 ). 
Disconnect the control shaft (10) from the 
primary shalt. 
Remove the spring (11 ). 

19. Remove the differential : 

a) Remove the bearings ( 13 ) ( extractor 2405-T I. 2 
t 

I 
Y 

I 

I 

b) Remove the screws ( 12 ) and then : 

I 
the CTOW~ wheel ( 14). 

- the satellite spindle (20 ), 

I- 
- the planet wheel (17) and its thrust 

washer I18 j. 
- the two satellite spindles (21 ). 

the satellite geois (16 ) and their stop 
washers (15), 

. the crosshead ( 19 ), 
- the other planet wheel and its thrust washer. 

b----9 15 16 17 18 



8 1-----T 

7.. 
., 

2 

3 

c 4 

2405-T I 

21. Strip down the clutch housing : 

Remove : 
- the fork return spring (9 )_ 
- the adjusting screw (11 ) and the srring 

anchorage plate (12 ). 
the dust excluder ( 10 ). 

- the retaining springs ( 13 ) and the thiusi 

bearing. 
- the pin (14 ) and remove the fork 

- the fork boll joint (the ball joint is prevented 
from rotating by a Meconindus dowel J, 
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3 2 

22. Strip down the upper cover : 

a) Remove the screws ( 1 1 

b) Disconnect the cop (2 ) from the cover 

and remove the gear change operating 

shaft (3 J. 

c) Remove the filler plug (4 1. 

d) If necessary, remove the seals (5 J. 



8 OPERATION N” Dm. 340.3 : 0, ~,rhn,ilinp n ,i, r-c/wed r, “rho: 

ASSEMBLY. 

23. Fit the bevel pinion : 

a) Fit the roller bearing (1 ) on the pinion. Pay 
attention to the direction of fitting : washer (2 ) 
on the pinion side. 
(Use tube : inside diameter = 44 mm, 
length = 240 mm ). 

b) Place in the gearbox 
the first gear loose pinion I3 1 fitted with its 
needle bearing cage (7 J I smeared with beorinq 
grease J and its distance bush ( 6 I 
the synchro ring (4 ). 
the synchroniser f  5) with the reverse gear 
teeth facing forward, 
the synchro ring (9 I, 
the second gear loose pinion Ill ) fitted with 
its needle bearing cage (10 1 I smeared with 
bearing grease J and ifs distance bush I8 ), 
the ndjusting washer f  12 ), 
the double pinion (13) for 3rd and 4th gears. 

CJ Fit the bevel pinion (16) together with its 
hearing f  1 ) ond on the end of the pinion fit 
- the front bearing (17 1, 

the 5th gear pinion (14 ) (with the shoulder SOI* 
towards the gearbox ), 

- the speedometer drive wheel ( 15 ). and tighten 
it to 250 to 280 ‘m.ZN (25 to 28 m.kg ) (spanner 
3179-T bis and retaining tool 3181-T bis I. 

d) Fit the front housing with CURTYLON on the 
mating ioces. 
Tighten the screws. 

ef Check that the pinions rotate freely. 

14 a 13 12 11 10 9 8 7 6 
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0 
2 

a 

2437-l 3170-T 1 

7-T 

24. ADJUST THE CONIC DISTANCE : 

A dimension expressed in millimetres ond 
hundreds of o millimeire is enqraved on the 
ground face of the bevel pinion this fiqure 

represents the distance which must remain 
after adjustment between the differential 
centre line and the qround face of the bevel 
pinion. 

This distance is different for each bevel pinion, 
Adjustment of the conic distance must be mode 
hy the.use of fixture 3170-T fitted with dial 

‘gouge 2437-T. 

This fixture is so designed that the distance 
between the centre line of the ground contact 
faces II o H and the faces of the probes (( b ,+ is 
60 mm. This figure is enqroved between the 
pr0bS. 

a) Carefully clean the bearing surfaces and the 
ground coltoct faces of the fixture. 

b) Caiibrate the fixture : 
Place the fixture on (I surface plate. 
Bring the zero of the dial qouqe in line with 
the large needle. 
Note the position of the totolisinq needle. 
e.q. : totolisinq needle between 4 and 5, 

large needle on 0. 

c) Measure the distance of the bevel pinion : 

Put the fixture in the place of the differential. 
Rotate the fixture until the larqe needle of the 
dial qouge chanqes its direction of rotation, 

At this point note the readings of the needles : 
i:e. : totalising needle between 0 and 1. large 

needle on 86. 

Return the needles to the positions they 
occupied in section b). 

Allow the dial gaugr stem to return slowly 
and count the number of revolutions and froc- 
tions of o revolution described by the large 
needle until the stem once again rests on the 
qround face of the bevel pinion. 

Thus, in the exompie chosen : 

The conic d&once is therefore : 
60 t 3.86 = 63.86 mm 

The dimension engraved on the pinion is for 

example 63.86 mm. 
The bevel pinion must threrefore he moved 
away from the differential centre line by 

63.95 - 63.86 = 0.09 mm 
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d) Adjust the bevel pinion : 
Remove the front housing. 
Remove the speedometer drive wheel ond the 5th 
gem pinion. 
Remove the bevel pinion and the adjusting 
washer (1 ). 
Measure the thickness of the washer. 
For example : 2.81 mm. 
This washer must therefore be replaced by onother 
of thickness : 2.81 - 0.09 = 2.72 mm. 
Washers ore available in thicknesses from 1 X5 mm 
to 3.13 mm in steps of 0.04 mm. 
From the washers sold by the Replacement Ports 
Deportment. select one the thickness of which is 
nearest to that determined above, i.e., 2.73 mm. 

e) Fit : 
- the adjusting wmher (1 ). 
- the bevel pinion, the front beorring, the 5th gem 

pinion, ond the speedometer drive wheel. Tighten 
it to 250 to 280 mAN (25 to 28 m.kg ). 

- the front housing, and tighten the securing 
screws. 

f 1 Check the setting. 

g) Remove the front housing. 

h) Remove the speedometer wheel, the 5th gem 
pinion ond the bearing (2 ). 

i ) Pull bock the bevel pinion so that the qeors fall 
into the bottom of the box, but without releosinq 
the adjusting washer which is between the 3rd 
gear pinion and the 2nd gem wheel. 

j) Install the 1st gear-2nd gear operating fork (3 ) 
with the heads of the securing screws facing the 
inside of the gearbox. 
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25. Prepare the primary shaft : 

a) Fit the spring I4 1. the control shaft ( 3 ) and 

the circlip (2 1. (If these hove been removed ). 
b) Place on the primary shaft ( 1) 

- the 3rd gear idler ( 5 ) together with its 

needle bearing cage I8 ) (smeared with 

bearing grease), 
_ the synchro ring (6 J. 

the synchroniser (I ). so that the collar with 

a groove <s b o is towards the 3rd gear 

pinion ( 5 1, 
the circlip ( 9) ( pliers 3253-T ). 

IMPORTANT : Thr ,,,n.,in ,,,,,, p/w n, rhv hnh 

a, /hv svsrhro , 7 I m,,sl fw 0. I II “VI, : rings I9 j 

of different thicknesses ore ovoiloble so that 

this condition con be met. 
c) Fit : 

the synchro ring ( 12 ). 
the 4th gear idler (11 ) together with its 

needle cage ( 10 ) ( smeared with bearing 

grease). Engage 4th gear. 

26. Fit the primary shaft : 

01 Place the ossembly thus prepared in the 

gearbox. 
b) Fit the front bearing, then the rear bearing 

(tube 30 mm internal diameter and 300 mm 

long ). 

27. Fit the bevel pinion : 

o) Put the bevel pinion in position, rotating it 
to help in fitting the conic distance adjusting 

washer. 
b) Fit the front bearing (13 J, the 5th geor pinion 

(shoulder towmds the bearing ) and the speedo- 

meter wheel. 

28. Fit the reverse intermediate gcor : 

Put the gem in its casing with the fork groove 

towards the rem. 
Insert the shaft and orientate it so that the grub 
screw hoidinq the shaft engages in its recess. 
Smemr the threads of the screw with CURTYLON. 

Tighten the screw and its locknut. 

29. Engage two gears (one of them being reverse I 

and tighten the speedometer wheel to 250 to 
280 mAN (25 to 26 m.kg I. 

30. Fit the casing ( 14) (smear the seal plane with 

CURTYLON ). 
Tighten the securing screws ( 15 ). 

31. Fit the 5th gear idler. aynchronisar and operating 

fork assembly on the primory shaft. 
Fit acrew (17) together with the deflector L 16 1 

( rwbicks produced after Nowmher 1971 1. 

Tighten the xrew (17) to 145 to 165 mAN 

( 14.5 to 16.5 m.kq 1. 



32. Fit the 1 st gear-2nd gear fork shaft (1 ) : 
a) Put the lockinq boll and its spring in position. 
b) Insert the shaft (1 ) in the casing. compress 

the spring and ball assembly (using (I rod 6 mm 
in diameter) ond complete fitting the shaft in 
the fork ( 5 ) and the housing up to the (( neutral,) 

position. 
c) Immohilise the slider in I( neutral ,I using one 

of the *et* of qouges 3180-T. 
Choose the set of gouges which will give the 
the least play on the slider. 

d) Tighten the *crew* (4 ) to 40 mAN (4 m.kq 1. 
Remove the qouqes 3180-T. 

e) Fit the interlock plunger. 

33. Fit the 3rd gem-4th gear shah (7) : 
a) Put the fork (6) in position. 
b) Put the 3rd gear *top in position. 
c) Fit the shaft (7). Proceed o* described in 

porngraph 32 ( sections o and b ). 
d) Tighten the grub *crew and lock it using o 

piece of wire. 
e) Fit the locking doq. 
f) Adjust the 3rd qeor *top. To do this : 

With the shaft (7) in the neutral position : 
Measure the cleoronce between the fork and the 

hub of the sliding gem. 
Select 3rd qeor. 
Place the fork in the centre of the slider groove 

(even up the play ). 
Push the *top (8) up oqoinst the casing and 
tighten the two screws. 

34. Fit the 5th gem shaft (3) : 
o) Fit the 5th gear fork on the short ( 3 1. 

Tighten and lock the grub screw (I I. Insert 
the shaft (3 ) into the casing. 

b) Fit the locking boll and !he spring. 
Compress the assembly of sprinq and bull (rod. 
6 mm diameter) and finish inserting the shaft. 

c) Fit the 5th qwr selector mechanism ( 9 1 and 
complete the fitting of the shaft. 

d) Fit the interlock plunger. 

35. Fit the rwerse gear shaft (2) : 
a) Position the fork. 
b) Fit the shaft (2 ). Proceed a* described in pmo- 

graph 32, sections o and b, and place the ope- 
rating doq on the ahaft. Tighten the grub *crew 
and lock it in position uainq a piece of wire. 

c) Bring the rcver*e intermediate gear to nneutralu 
using gauge 3188-T. placed between the 1st qear 
idler and the rever*e intermediate gear. 

d) With the notch in the opemtinq dog vertical. 
tighten the fork *crew* to 40 mAl\i (4 m.kg). 

36. Fit and lock the grub screw ( 10) on the 5th gear 
operating *i;aft ( 3 ). 
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37. Check that the qeorchonqe mechanism operates 
correctly and fit the blanking plugs (CURTYLON) 
in the bores for the interlock plunqers (on each 
side of the casing ). 

38. Fit the speedometer drive qeor (1 l.aiter greasing 

the shaft with beorinq qreose. 

39. Fit the front cover (4 ) (CURTYLON I. 
Tiqhten the securing screws. 

40. Adiust the 4th gear stop : 

_ Enqoqe 4th gem. 
- Gently push the slider against the fork. 

Using o set of feeler qouqes. measure the 
clearance I( j N between the slider and the 4rh 

gear pinion. 
Put o shim of thickness = j + If. i ww between 
pinion and slider. Tighten the screw of the 

stop (2) until it beors oqoinet the shaft of the 

3rd ond 4th gear fork. 
Tighten the locknut (3 ) ond check the clearance. 

41. Prepare the assemblies of differential shaft 
and housing : 

NOTE : The differentiol shaft on the right-hand 
side is the shorter. 

(I) Fit the bearing I 9) in the housinq. 
Tighten the nut (6) to 100 m \S (10 m.kq) 
(spanner 1770-T bis ). 
Lock the nut usinq the grub screw (5 ). 

b) Fit the oil seal ( 10) usinq tool 1772-T. 

c) Position the oil retoininq washer on the shaft. 
Fit the spacer ( 12 ) and position the mon- 
drel 1769 T bis. Centralise the oil retaining 

washer with the mandrel centrinq bush and fit 
the spacer using o press. 

d) Fit the differential shaft thus prepared into 

the housinq and position it using a tube of 
30 mm inside diameter under o press. 
Tighten the bearing locking nut (7 I to 

145 m.A;V ( 15 m.kq ). 
Tighten the grub SCT~W I I3 ) in the nut. 
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42. Prepare the differential : 
(I) Place in the casing one thrust washer. one 

planet wheel (4 1, one fixed thrust washer (2 ). 
one satellite qeo (3) and one spindle (5 1 

Roro:e the planet wheel and make zuie that 
ot the pomt of minImum cleo:once, there is 
R rlrorrtur~~ a[ 0 I onm otherwise replace 
the thrust washers until this condition is met. 

Remove the satellite and its thrust washer. 
Mark the position of this assembly in the 
casing. 

b ) Repeat the some operotlon for each of the 
soteiiltes. 

c) Fit the satellites. 
d) Place the second planet wheel ( 1 j and its 

thrust washer in the crown wheel. 
e) Position the crown wheel in the casing. 

Gradually tiqhten the securing screws. ensurinq 
meanwhile that the pinions rotate freely. 
Tighten the screws to 115 130 m.2N ( 11.5 
to 13 m-kg ). 
At the point ol minimum clearance there must be 
n rl~mwrr ol 0. I mm on this planet wheel. 
otherwise replace the thrust washer. 

I ) Using an oil qun, inject gearbox oil into the 
casing in order to lubricate all parts I this 
avoids dismantling the cosinq I. 

q ) Fit the hearings ( mandrel 1768~3 1. 

43 a. ADJUSTMENT OF THE DIFFERENTIAL 
BEARINGS ( 1st Method ). 

A) Chack that the differential and its bearings 
are properly positioned : 

a) Place the differential together with its 
bearings in the qeorbox cosinq. 

b) Place on adjusting washer and a distance 
washer uifh n /old rhick,,ess of 7 mm 

against the right-hand differential bearing 
( the adjusting washer is the one which has 
the smaller diameter and should be placed 
next to the beorinq 1. 
Hold the differential in place using the 
clomps MR. 630.64/ 16 (tighten the nuts 
by hand ). 
Fit the assembly of shaft and right-hand 
housing ( interpose m paper qosket i. 
Tighten the screws. 

c) Lay the qeorbox down on its right-bond side 
Chock it in position. 

d) On the left-hand differential beorinq. place : 
the distance piece (6 ), 
the adjusting washers (8 ) and (I distance 
washer (7 ) with a total thickness o/ RI 
lrnst 1 “,M. 

Place the left~hand housinq. without o seal 
on the distance washer. 
Fit the assembly in position, tapping 
liqhtly on the differential shaft. 

e ) Remove : 
the left hand housing. 
the assembly of adjusting washers (8 1 
and distance washer (7 I. 
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a) Place straight edge 1754-T. fitted with dial 
q”uge 2437~T. on the collar of the left~hond 
hcusinq. so thcrt the probe of the dial gouge 
1s roaching the beoiinq tote of the housing. 
Bring the zex of the movable dial of the 
gauge XI the line with the large needle. 
ilote the pos,t,on of the needle. 
Example iorqe needle 0 

s&l needle 0 
b 1 Place straight edge 1754-T on the gearbox 

casing so that the pnbe bears on the distance 
piece. 
Make two measurements ot II a M and /I b n. 
Example: (I = 7.76 mm b 7.80 mm 
Take the aveioge of these two measurements : 
Exomp;e 7 76 + 7.60 _ 7 7B mm 

2 

-T 

0 IO mm (thickness of the seal ) 
plusO.30 mm f  stress on rhe bearing ] 
i.e. a total of 0.40 mm 

In the example chosen : 
7.78 + 0.40 = 5.18 mm 

From the washers sold by the Replacement 
Ports Deportment.choose on adjusting washer 
and o distance washer the /r,rrrl rhirkrrcss of 
which is nearest to that determined above, 
i.e. 8.20 mm I the adjusting washer is the one 
with the smaller diome!er 1. 

d 1 Place these washers on the left-hand bearing. 
( the adjusting washer next to the hearing ). 

Fit the distance piece 

Fit the left-hand housing together with its 
paper gasket. 

b 

IMPORTANT : The thickness of washers 
fitted behind the right-hand bearing ( see 
paragraph A/b 1 together with that of the 
washers fitted behind the left-hand bearing 
( see paragraph B,‘c ) corresponds only to 
the setting of the bearing stress. 

These washers must be distributed to the 
left and to the right to adjust the backlash 
hnr their /ntnl rrwrnll rhirkr,,~,, MU\, I,<,, be 
nl,erd. 

i.e. 7 + 8.2 = 15.20 mm 
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43 b. ADJUSTING THE DIFFERENTIAL 
BEARINGS ( 2nd Method ) : 

A ) Fit the differential : 
Place the differential fitted with its beo- 
rings in the gearbox housing. Hold it in 
position using the clomps MR. 630~64/16 
1 tighten the nuts by hand J. Fit the left- 
hond and right-hand assemblies of shafts 
and housings together ui~h //IV shims 
revrowd ah~w d, mn,,~li,r~. Interpose the 
paper gaskets. Tighten the screws. 

:j MR.630-64/16 1 

B ) Adiust the pre.load on the bearings : 

The differential bearings must be iitred with a 
specific pre-load. This pre load is checked by 

measuring me torque required for taning the 
differential. 

To check this torque. proceed as follows 
Fix ond wind a strinq around the differen’ioi 

casing and pull on it by means of a spring 
balance to rotate the casing. 

Read the value indicated by the spring balance 
when the casing iust begins to turn. 

o) f?rnri~,gs which hn,x. nlrmdx he<,, USI.< ; 
The sprhrp bnlmce should rrnd I,< ,,I YF,I 4 
nwd 6 kg. 

- I f  it reads less than 4 kg : increase the 
thickness of the adjustinq wosbers. 
If  it reads more than 6 kq : reduce the 
thickness of the adjusting washers. 

b) .Vcu bc.nrmgs : 
Th‘. qr;,rg hnln,,re ,huuld rvnd between h md 
‘I kg. 

- I f  it reads less than 6 kg : increase the 
thickness of adjusting washers. 

if it reads more than 9 kg : reduce the thickness 
of adjusting washers. 

llOTE : A 0.10 mm adjusting washer corresponds 
oyproximotely to : 

0.250 kg for new bearinqs 
0.500 kg for bearings which have been used. 

IMPORTANT : The total thickness of the 
washers on the left and on the right (IS determined 
above corresponds only to settinq the bearing 
stress. 

These washers must be distributed behind the 
left-hand and right~hand bearings to set the 
backlash bn/ their rornl oz~c,rflll fbickuess ,nt,s! 
,101 be ~l,rred. 
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44. AOJUSTING THE BACKLASH 

A) Measure the clearance between teeth : 

Fix support 5602-T of dial gauge 2437-T 
on the gearbox casing. 

Adjust the position of the dial gouge so that 
the stem beo;s perpendicularly on the flank 
of a rooth and the greatest diameter of the 

crown wheel. 

Note the clearance between teeth on four 
teeth spaced at about 90’. 

The difference between any two meoarements 
should not exceed 0.1 mm. 

Otherwise the crown wheel is running out or 
badly fitted. 

Note the minimum clearance read. 
Example : 0.73 mm. 

6 ) Adjust the backlash : 

IMPORTANT : The clearance between teeth 
ir ‘giusted by distributing the adjusting 
washers behind the left-hand and right-hand 
bearings IIon L ~,cr /he /nlrrl <II L II!// thick- 
,,~ss 01 ~llr s/~irns nwsl ,,ul hc R/ICW~. This 
thickness was determined either in paragraph 
43 o 1 ( 1st method 1, or in porogroph 43 b 1 
f  2 nd method J 

a) Ihc L/I nrnncc. ,,,,,s, b#. bet,, L<.I, II. 16 md 
0.24 mm. i.e. 0.20 mm on the averoqe. 
Subtract this theoretical clearance from 
the minimum clearance noted in paroqroph 
44, i.e. in the example chosen 

0.73 0.20 = 0.53 mm 

The exintinq clearance must therefore be 
reduced by 0.53 mm. 
Moving a 0.15 mm adjusting washer chanqes 
the cleoronce by 0.10 mm and it is there- 
fore necessary to move a thickness of 
washers of : 

0.53 7 0.15 
= 0.79. mm 

0.1 

b) In the example chosen. it is necessary to 
bring the crown wheel near by 0.79 mm 
and, consequently, to decrease the thick- 
ness of washers at the left~hond side. 
This thickness will become : 

8.20 0.79 = 7.41 mm 

and to increase the thickness of the washers 
ot the right~hond side by the some amount : 

7 + 0.79 = 7:i9 mm 

c) Check the backlash adjustment again. 
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45. Assemble the clutch coring : 

a) Fit the boll joint of the clutch fork (the 
position is given by (I pin which engages 
in a hole of the clutch housing ). 
Tighten the screw and grease the boll joint. 

b) Fit the clutch fork and position the pin (9 1. 

Fit the dust excluder (4 j and the locking 

pin (3 ) 

c ) G;wse the ball joint guide (7 ) and the sc:ew 
guide (8) 

Position the thrust bearing. Fix it in position 
using the retaining sp;ings I6 )- 

d ) Fit the bracket ( 1). the adjusting screw (5 ) 
and the fork return spring ( 2 I. 

NOTE : If  the gearbox casing is being replaced, 
fit the sealing washer ( 10 1 ( using CURTYLON I 
in the bore for the reverse gear selector fork 
shaft ( clutch casing end 1. 

45. Fit the clutch coring : 

a J Slacken the SCI~WS securing the gearbox out 

lets. 

b) Fit the clutch casing ( CURTYLON I. 
Hand tighten the gearbox outlet securing screws 
and tighten the nuts securing the clutch casing. 

c ) Finally tighten the screws securing the 
gearbox outlets : 

7 mm diameter screws : 28 m\\ (2.8 m.kg 1 

9 mm diameter screws : 40 mhb ( 4 m.kg ). 
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47. Assemble the upper cover : 

o) Fit the operating shaft (2 ) toqether with the 
seals (3 ) in the cop ( 5 ).by compressinq the 
three springs (4). 

b) Fit the assembly thus prepared in the cover 
( CURTYLON ) 

c) Tighten the mounting screws ( 1 ). 

48. Fit the upper cover : 

a) Place the fork operating shafts in << neutral n. 
with the notches of the operating dogs aran- 
qed vertically. 

b) Fit the cover to the gearbox ( CURTYLON I. 

c 1 Tighten the screws. 

49. Fit the brake calipers : 

a) Fit the brake discs. Tighten the nuts to 
I?- 110 mAN ( 8.5 to 11 m.kq I after inter- 
posing a spacer ( tube diameter 12 x 17 mm 
length 15 mm ). Make sure that the disc run 
out does not exceed 0.15 mn and that the 
difference in thickness ( taken at LI minimum 
of four equidistant points 1 on the overage 
diameter of the disc rim does not exceed 
0.02 mm. Otherwise replace the disc. 

b) Fit the calipers equipped with brake pads. 
Fit the securing screws but do not tighten 
them. 

50. Fit the front supporting crossmember. 
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DESCRIPTION OF THE GEARBOX. DBW VEHICLES - ALL TYPES 

D. 35-49 

Rear biake 

\ 

-. 
Front brake 

I 

\ Ring-qear 

sun geai 

I 

The gearbox comprises : 

- An epicyclic gear train which provides three forward gears and one reverse gear. 
- Two multidisc-clutches, each operated by a hydraulic piston. 
- Two band brakes, each operated by its hydraulic servo piston. 

- A free wheel which locks the planet gear carrier to obtain 1st gear. 
- Two pinions A ( ratio = 38/33 ) p ositionned at the outlet of the epicyclic gear train, relay the mouvement to the 

bevel pinion. 
- A valve-chest situated ih the lower part of the housing gear provides automatic control of the clutches and brakes 

for changing gear. 
- A centrifugal governor which operates in conjunction with the valve chest. 

- The crown wheel and pinion/differential assembly fitted in a separate casing. 

POWER-FLOW TABLE OF THE EPICYCLIC GEAR TRAIN COMPONENTS. 

Position of Selector lever 

,, 1 ), 

tc 2 11 or (( D H 

a 1 n, o 2 u or (( D o 

a D n 

u N I) : neutral 

, 

Gear Rear clutch Front clutch Rear brake Front brake Free wheel 

1 st X X 

1 st X X 

2nd X X 

3rd X X 

Reverse x X 

X 



FRONT BRAKE 

Planet gear 

Rear planet gea 

Brake band 

Adjustable 
/ 

Piston 

BRAKE 

stop 

Rear 

BANDS 

EPICYCLIC GEAR 

SUN GEARS 

\ F- ’ loni I&i 
CLUTCR S 

7 
P.UMP , 

Front R:a,r I I , 
F;ont Rea: _~ OutJet to 

-oil cooler I------- 

CENTRIFUG 
GOVERNOR 

SECONDARY SHAFT 

Valve chest 

\ \ 

CAM DIFFERENTIAL 
Impellor 

E’ 
,RTQR 

1RY SHAFT 
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CHARACTERISTICS 

1. Ratios : 

Vehicles fitted with tyres 180 - 360 XAS. 180 HR 380 XAS. and 185 HR 380 XAS which under load hove a 

circumference of 2.07 m. 

Gear Gearbox ratio 
Crownwheel 

pinion 
Total ratio 

I 0.461 (2.06 : 1 ) a/35 0.110 (9.09 : 1 ) 

2 0.794 ( 1.28 : 1 ) (0.228 ) 0.181 (5.52 : 1 ) 
3 1.151 (0.87 : 1) 

(‘4.375 : 1 ) 0.263 (3.80 : 1 ) 

ReVerSe 0.550 ( 1.82 : 1 ) 0.126 (7.94 : 1 ) 

Speedometer drive ratio : 10/21 (2.10 : 1) 

Speed at 1000 rpm 

engine speed 

km Miles 

13.667 8.54 

22.544 22.544 

32.689 20.43 

15.650 9.78 

a) Lubrication of gearbox/converter assembly : 

- The lubricating oil in the gearbox is pressurised by a pump driven by the converter impeller. This pump feed 

the converter und the hydraulic valve chest as well (IS lubricating the epicyclic gears. 
c? 
2 

- Grade of oil : ESSENTIAL ._.._._ _._ _._ .._... _...._ .._...,..._..._...... . _.__.......... ._.... TOTAL ATF 33 
m - Capacity of gearbox. converter and circuits (when filled at the works ) .._.... .,_.. ,.... about 6 litres 
0 2 (10.5 imp. pts) 
: 

z 
Amount of oil renewed when the system is drained and refilled : ._ _._..._._ .._ .._._._ about 2.5 litres 

(4.4 imp. pts) 
_ Filling : this is do,“= through the front dipstick tube. 

- Determining the oil level : r/-is raps/ he dosr with /he evg:rev rtwur,,p nerl I/X SC/C cltrr /g I vr iu l/t. 
pr,si,iorr ” P ” : 

- cold : between the lower marks 
_ hot between the upper marks. 

If  necessary. restore the level under the same conditions. 

a) Lubrication of the crown wheel ond pinion ’ differential assembly : 

- Grade of oil : ,.. ,.,.,., ..,.. ,.. ._...._.. .._.._._..........,_ ._,._.,._..._..._.. ._._._._ _._.__.__...__._..._._ TOTAL EP 80 

- Capacity : ..,., ..,... .,.,....._ _.............,,.............. .__..._..._._..._.__............................................................. 1.2 litre 
Filling : this is done through the rear dipstick pipe. 

To read the level : rear dipstick. 

Drain plug for gearbox and converter 

assembly. 

Drain plug for crown wheel and pinuxn diff& 

rentiol assembly. 



4 OPERATION N’ Dbw. 350.3 : o,cl-hn,,l,,,,e n ,lol?r, ,I ~R~FR prnrhrr\ 

OVERHAULING A BORG.WARNER GEARBOX. 

NOTES 

- The epicyclic gear train and control assembly are in o compartment separate from the crown wheel and pinion/ 

differential assembly : these assemblies can be overhauled independently and are dealt with seporotely in this 
operation. 

- Overhauling the valve chest and the oil pump is dealt with in another operation. 

The special tools for repoirinq Borg-Warner gearboxes me sold as o kit under the number 3190-T by the 
Fenwick Compony. 

‘I. OVERHAULING AN EPICYCLIC GEAR AND CONTROL ASSEMBLY. 

REMOVAL. 

1, Remove switch I1 1. 

2. Remove the lower housing. 

3. Remove the maqnetic plate (6 1. 
Mark and remove the tubes (2 ). f  3 I. (4 1. (5 1. 
(7 ) and (8 ). 

4. Disconnect the n Kick-down )I cable from the 
can 19). 

5. Remove coupling clamp I14 1 connecting linkage 
rod to slide valve ( 13 1. 

6. Remove the three screws (10 J. I II 1 and ( 12 1. 
Remove the valve chest 
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7. Remove 

the tube (3 1 and the connecting rod (1 ). 

- the front corer (2 1 ood its gasket. 

8. Remove the centlifugol governor f  there ore two 
types of governors and fittings ) 

1st Fitting : 
Remove snap ring (4 1 ( pliers 3253-T 1. goernor (5) 
and ball (6). 

2nd Fitting : 
Slacken nut f  9 J and remove the governor (8 ). 

PIOTE : These two types of governors are int-r- 
changeable. 

9. Remove the two rings (7 J. 
Place selector shaft in I’srkrry /w~i/inu 
(pushed fully towards the lront 1. 
Bend back the gockinq tab f  10 J and remove the 
nut (11 ) , L ..1-._ ci 51 lnm spanner) 
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3/ I 
3179-T. bis 

10. Remcw the mewi peeed into the secondary shaft 
and uiithdrrt, the speedo-nete; dri,,e vrhcel (3 ) 
i -P a mnnr ?17%T bis ). Remove the two pinions (1) 
and (2, iino the thrust wushsi f 5) fronl the prunory 
shaft pinion. 

12. Remove ring gem it31 and needle thrust 
bearing ( i 3 i. 

13. Releuse locknut 115, ond slacken the screw ( 11 ) 
J in order tc~ loosen the front brake bond. 

14. Remove planet carrier ( 14 I and needle thrust 
bearing (15 1. 
CAUTlGll In the event of this thrust bearing 
be1r.q renewed, it is essential to replace it by 
one of the san,e thickness 

15. Remove the plate ( 17) and the front broke 
bond (16). 

16. Unhook the sprung ( 10) from hole I( a 1) in the 
housing. Remove shaft (3 I, spring (10) toqqle 
lever (16 1 and its toppet ( between toggle lever 
and piston 119 1 j. 
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17. Remove the shaft and forward sun gear 
assembly (5 1 ond the needle thrust bearing 
placed between the forward and rear sun gears. 

18. Release the lnknut (4 i ond slacken the rear 

broke band adjusting screw I3 ). 

19. Remove 
the three screws ( 1 ) securing the central 
beming carrier, 

- the central bearing (6) ond lront clulch unit 
assembly, 
the steel washer and the anti frxtion washer 

placed between the front and rear clutch un,tz; 
_ the plate linking toggle lever ( 12 1 and rear 

broke bond (14 1. 
- the rem clutch unit and primary shaft assembly 
. the needle thrust bearing of the rear unit. 

the rem broke band ( 14 J. 

20. Remove 

the screw ( 11 1 ond release lock plate ( 10) 
the front piston f  7 ) ( if necessary drive it out 
using compressed air through hole ,I o >u) 

Rock the toggle lever I12 J and remove ring (9). 

guide plug (8) the spring between plug and rear 
piston and then the piston (if necessary. drive 
out these ports using compressed oir through 
hole .C b ,, ). 

21. Remove 

- pivot-screw ( 18 1 pulley ( 17 i and lever ( 16 ). 
. xrew I2 ). spring ond detent boll for the 

manual selector shaft (13) 
- manual selector shaft I13 I, 

IMPORTANT : Do not remuve the pin (15 ) and 
toggle lever f  12 J unless absolutei, necessary. 
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22. Stripping the front housing : 

Remove the needle bearing (1 j (extractor 1671-T 

and end-piece 3190.T.A ). 

23. Stripping the front bearing carrier : 

Remove : 

- the needle bearing (3 ) (use (I tube diameter 

35 7 44 mmJ. 
the assembly of bearing and needle thrust 

bearing (2 ) ( use o tube diameter 45 * 52 mm) 

24. Stripping the front clutch unit : 

a) Remove snap ring (5 ) and release thrust 

disc (4 ) together with the steel and fibre 

disc. 

b) Compress spring (8 ) and withdraw ring (6 ) 

(cop 3190T.Dl. 

Remove snap ring I6 ). cup I7 ) and spring (8 j. 

c) Remove piston (9 I by tapping the body of 

the clutch unit against a piece of wood. 



OPERATION N” Dbw. 350.3 : 0, rrhn/~li/~p n JJORG-W’4RNER gearbor. Op. Dbw. 350.3 5 

7 8 

d) Remove the three rings (1 1. the hush (2 ) 
and the needle hearing (if necessary ). “se 
extractor 1671-T with extension 3190-T.A. 

25. Stripping the rear clutch unit and primary shaft 

assembly : 

Remove : 

- the rinq ( 3 ). 
- shaft and friction plate assembly I4 I. 

- anti-friction washer (8 ). 
-huh(7), 
_ clutch plates ( 6 ). and thrust plates , 5, 

(piston end ). 
- snap-ring ( 11) and diaphroqm .( 10). 
- piston (3 1 (by topping clutch unit body on o 

piece of wood ). 

26. Stripping the forward sun gear shaft : 

Remove the two rinqs (14 1, seal ( 12 ) and 
needle thrust bearing (13 1. 

27. No operation con be carried out on o ~lonet 
carrier housinq with the exception of 

renewing the free wheel ( 15 ). 

‘\\ 
16 
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14 13 12 11 10 9 

15 16 17 20 

28. Dismantling the centrifugal governor : 
1st Fi/,i,,g : 
a) Remove the two screws ( 1 ) and the plate (3 j. 
bj Remove the two screws (2 j and the cap (4 j. 
cj Remove spring retainer ( 5 I and release 

spring (6 I, dash-pot (7 ) and piston I8 1. 
Z,,d Firirug : 

a) Remove snap ring (9) and weight 110). 
bj Release piston ( 13 j, spring (12 j, dash-pot (11). 

nut I14 ) and its washer. 
29. Dismantling the valve chest : 

(See corresponding operation ). 

30. Corefully clean 011 the ports in gasoline and blow 
them dry with compressed air. 
(The blue HYLOMAR sealing compound is cleaned 
with trichloretylene j. 

FITTING. 

31. Fitting the salve chest : 
I See corresponding operation j. 

32. Fitting the centrifugal governor : 
Is, Firring : 
a) Fit piston ( 8 j. dash-pot (7 1. spring I6 1 and 

position spring retainer (5 j. 
b) Fit the cop (4 j. so that the two oil holes 

correspond with the holes in the governor. 
Tighten the two screws (2 j (Spring washer). 

c) Fit the plate (3 ) and tighten the two screws (1). 
2nd Filling : 
a) Fit the spring (12) and dash-pot (11 j on pis- 

ton (131. 
bj Insert the assembly in the body of the governor. 

Fit the weight (10) and the snap ring ( 9 I. 
cj Fit the nut (4 j (Spring washer 1 without 

tightening it. 
33. Assembling forward run gear shah : 

Fit the two rings ( 15 j, seal (17 j and needle 
thrust bearing (16 1. 

34. Assembling the front clutch unit : 

crj Fit the needle bearing ( 18 j ( shouldered 
mandrel : small diameter = 27; length = 5 mm 
(0.2” j ; large diameter = 33 mm : length = 50 mm 
(2” I. 

bj Position piston ( 19 j fitted with a new seal 
(Bush 319QT.E) in body (20 1. 

18 19 
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Assembling the front clutch unit (continued) : 

c) Fit beorinq bush ( 10 1 

dl Position sprinq (2 ) and cup (3 ) 

e) Place cone 319O~T.C on the clutch unit hub 

and place snap rinq c 4 J on the cone. Position 

the ring with a press using tool 3190-T.B. 

f  ) Stack dmcs in the clutch unit (five laminated 

paper discs and five dished steel plates C/WI 

rrolchcs ) : place m steel plate (5 ) and o paper 

disc (6 1 olternotely, always starting with a 

steel plate. The steel plate must always be 

placed tI*c s”,,,c rc’n\ rouwi 

Finish with the thrust plate (7 ). ?/TV i/or 
sr,r~m ‘I ,o,r nrds IhP r/nrc II /lln/r nd ,il rr,np 
rim! IX) 

g) Fit the three rings (9) 



35. Assembling the rear clutch unit : 

a) Fit piston (1 j with a new seal and thrust 
ring (2 ) for the diophraqn. (3 ) I Use 
bush 3190.T.F I. 

b) Fit diaphragm (3 ) and its snap ring (4 1. 

c) Position : 

- the hub (I3 ) with its thrust face upwards. 

the clutch plates. 

Proceed as for the clutch plates beginning 

with the thrust plates (5 ). then placing ~1 

paper disc (6 ), II steel plate (7 ) and so on. 

NOTE : The clutch unit has five smooth 

paper discs ond four flat steel discs (two 
or three notches ). 

d) Fit anti-friction washer (9). shaft assembly(l2) 

and plate ( 11 ) and fit snap ring ( 10 ). 

NOTE : The locking rings (4 ) and ( 10 ) ore 

identical. 

5 67 8 9 

b 

36. Assemble the ratelli?e carrier shaft : 

Offer up the free-wheel on the planet carrier 

so that the free-wheel flange is outside the 

planet-carrier, and check that the free-wheel 
turns clockwise freely. 
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37. Assembling the front benring carrier : 

Fit : 
the hearing and needle thrust beorinq 

assembly I1 1. 
(Use (1 tube 01 diameter 45 ’ 52 mm for fitting 

the bearing 1. 
the bearing f  3 ) ( use (I tube CL = 35 44 mm 1, 
the two dowels (2 I 

38. Fit the manual selection control : 

a) Offer up the selection shalt (4 ) in the gearbox 

so that the detent boll will enter one of the six 
grooves in the shaft. Fit the detent boll. spring 
and screw (5 ). Tiqhten the screw moderately. 

b) Put in position : 

- lever ( 15 1, II i/h i/s sppw cnn h? /hr selector 
shn/’ ,mrlr h I4 J. 

the pulley (6 ), 

- the pivot-screw I16 I ( interpose CI copper 
washer ). 

NOTE : ia.6 :i-k-down I/ cable / :7) must 
pass in front of the pulley (6 1. 

39. Fit retuner (11 ). toggle lever ( 13 1. spacer t 8) 
washer ( 14 ) and pin (7 ) ( if these ports were 
removed I. 

40. Fit the rear piston assembly ( 19). spring 118) 
and guide plug f  10). (Position the guide plug 

cts shown on the diagram ). Push on pluq ( 10 ), 
fit the retainer f  11 ) and tighten the screw ( 12 J 
f  plain washer ). Then drive in the plug ( 10) 
using (1 universal valve lifter (type FACOM U 13) 
using boss ec a ,I as a fulcrum and position snap 
ring ( 9 I. 
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41. Fit the rem broke bond (5 ) as shown in the 
adjacent diogrom and fit the plate linking 
toggle lever (4 J and heel <I d I/ of the rear 
broke band. 

42. Place the needle thrust bearing of the rem 
clutch unit in its housing in the casing. 

43. Grease and ppsitionsteel washer (7 1 and 
friction washer (6 1 on front clutch unit ( 8 ). 

44. Position rem clutch unit ( 10) and primary 
shaft assembly ( 9) on the front clutch unit. 
Fit the assembly thus prepared in the casing. 

45. Adiust the rear piston stop screw : 

0) Make sure that the piston is right home 
in its housing. To do this, blow compesed 
air through the hole a< o 3). 

bJ Fit the screw I2 ) and the spring ( 1 1 on 
the lever (4 ). 

NOTE : Place the long tail v  c B of 
the spring ( 1 ) in the notch << b I, of the 
locking tab (3 ). and the short toil of 

the spring I1 ) pointing towards the 
outside of the gearbox. 

cl Screw in the screw (2) so that twdor 
three threads project above the lever (4 ). 



46. Fit the epicyclic gear train orrembly : 

a) Fit : 
- the cenlral beare, I I , >I> ~lwi 11~. I,, I, c,;l 

,I” ,.., I ,,,,, ,p’wl ,I ,,/a I/., A,.,, 1 1, 

ttr t/s, Aws~rrtg Tighten the screws 110) (11 ) 
and f  12 ) to 20 m \\ I .2 m.kg ) f  serrated washer). 
the front brake bond Iti ). 

b) Fit the forward sun gear and shaft (21 ossembi, 
I insert the needle thrust bearing between sun 
gears (2 , and ( 3 , 

c) Fit 
the planet qeor housinq (13 1 together with the 
free-wheel (see paroqroph 36 ) f  insert the 
needle thrust bearing and the thrust plate 
between sun gear (2 ) and planet gear 

. the needle thrust bearing ( 14 ). 
d) Fit control piston ( 9 ) of front broke band (6). 

the push rod between piston I 9) and toggle 
lever (8 ), link plate (7 J toggle lever (8 ). 
pin ( 5 I and the spring (4 ). First ot all place 

end e, o n> on the toqqle lever la, then pluce 
end I, b II in the hole .I c 81 of the hocsinq. 

el Fit the shaft and ring gear assembly f  15). 
f) Fit the parking lack pin f  16 ) sprinq f  19) and 

pow1 (17). 

9) Fit lront bearer (20 J. insert t’ : paper gasket 
between bearer and cosinq. 



47. Positior, washer I1 J with its lugs in iurn contact 
with thr housing ribs thus prevenliny it from 
rotating 
Fit 

speedometer drive wheel (6 1, 
lock wusher t 4 i and nut I3 I. 

48. Place the monuo~ selection control shaft in 
,ml ,,,g 1’~>~“,1,‘1 by pushing 11 right home 

trjwmds the t,ont of the gearbox. 
Tighten the nut (3 ) to between 15CJ and it30 rn’\r 
(15 to 18 m.kg) and bend over lock washer (4 1. 
Tighten the speedometer drive wheel (6 ) to 
between 2(IU and 220 m.2;L C 20 to 22 m ky 1 
( spanner 3175 T his ). 

49. Fit the centrifugal governor : 
Fit the two snap rings f ‘1) and hook in their ends. 

I ,I I i,,rvc 
hit driviny boll 18) centrifugal gwrmor f I1 I 
, ,I ,,,e ,dnr, , ‘I I ,u< ,uE ,w,t ,I<,// and the snap 
r,ng (10) 

2,d , ri,ivy 
Fit centrifugal governor ( 12 1 I openlnq ,’ a II facing 
farword ) and tighten the ~cww ( 13 J to 26 m \\ 
(2.6 m.kg). 

50 Fit the front casing : 
Insert (1 paper gasket. Tighten the securing 
SCOWS to between 17 and 20 m \,\ f I .I to 2 m.kql 

PJOTE If the needle thrust race fitted to the 
front ot the housing hos been removed, lit the 
new rice usiny u shouldered mandrel f small 
diameter I5 length 15 mm, forge diame- 
ter 23 length 135 mm ) 
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52. Fit qhe valve chest : 
al Position ~1:~ 0 ring under the shoulder of the 

tube (3 I and then fit the latter so that the 
O-ring is in contact with gearbox housing. 

51. Link up connecting rod ( 1 ) to the lever ( 2 ) and 

clamp (6) to the rod ( 1 ). 
Place the manual selection control shaft iv pusi. 
firm R N a ftrrrrirnl~. by operating the linkage rod/ 

lever assembly : with the selector shaft ir, * pnr. 
kitrg p posilioa (see paragraph 47). push the link,/ 

lever assembly right home towards the front. then 
bring it bock three notches towards the rear. to 
obtain position * N ,.. 
I f  necessary. slacken the screw securing the 
manual selection shaft detent boll. 

b) Fit the valve chest : link up the kickdown 
cable (19) to the corn (18). after checking 
that it is correctly positioned on the return 
pulley. Fit the valve chest on tubes (3 ). (4) 
and (5 ) and make sure that it bears correctly 
against the casing. Tighten the screws ( 7 I 
l&l) and 113) to 10 m\i\ (1 m.kqJ (Shoke- 
proof washer ). 

cl Fit the linkage clamp I6 ) to the monuai 
selection control shaft f  17) otter positioning 
the shaft so [IS to obtain the same distance ..a,, 
on each side of the boss a b pp. Tighten the 
clomp securing screw f  6 1. 

d) Fit : 
-connectinqlubes(9J,lli)) (11),114J.(15) 

and 116). 
- the magnetic plate f  I2 ) 

53. Fit the lower housing. Insert the gasket 

Tighten the securing screws to 10 mt\\ 

(1 m.kq) (plain washer). 
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II. OVERHAULING A CROWN WHEEL AND PINION/DIFFERENTIAL ASSEMBLY 

7---!----( r 00 - J 

DISMANTLING 

1. Remove the converter : 

2. Remove the drive outlet shah/housing assemblies : 

Remove the secunnq screws. 
Remove the shaft-housing assembly, the adjusting 
washers and the spacers. 7hvsv oar/s or<. ,,,nrrh, ~1 
aud slronld ,ro, h*. ,Jfi.U,</ ,,/A 

3. Remove the converter casing : 

Remove the nuts and securing scnxvs. 
Hold the differential against the converter casing 
and remove the assembly from the gearbox. 

4. Remove the front housing.( 1) : 
Remove the seal. 

5. Remove the ‘,A ler pinion (3) : 
Place selection shalt irr ( I’nitiu~ n 0osiliou 

( pushed (IS for OS it will go forward 1. 
Release the metal perncd 0, << (1 II. 
Remove the speedometer drive wheel (2 ) which 
acts as a nut I spanner 3179-T bis ). 
Remove the gear (3 1. 

6. Remove the bevel pinion : 
Remove the flange (4 ) securing the rear bearings 

Drive the pinion towards the rear by tapping its 
end 18 b I,. 

7. Remove the shim 01 shims f  5) which are used for 

obtaining the conic distance. 

8. Remove the two seals (6 I. 

9. Remove the three 0 rinqs 17 J. 18 I and (9 I. 
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10. Strip down the bevel pinion : 

Remove the nut (2 ) and withdraw the bearings (3 ) 
and (4). 

PREPARATION 

11. Prepare the bevel pinion : 

II) Place in turn on the pinion : 

the roller bearing (4 J ( with shoulder Q* a 13 of 
inner bush towards the pinion ). 

the ball bearing (3 1. 
Fit them in the press using a tube ( inside 
diameter 41 mm, length 350 mm ). 

b ) Fit and tiqhten the nut (2 ) to between 180 
200 m!\N f 18 to 20 m.kg ). 

Bend the tab bock into the groove of the shaft. 

12. Prepore the differential : 

( See Operation Dm. 340-3 1. 

13. Prepore the differential shaft and bearer assemblies 

( See Operation Dm. 340-3 I. 

FITTING 

NOTE : I, rh+ ror,ic ,f;s,n,rrv hns I,, ix sv,. DC,,,- 

,,,,,, < I,?, I<rllut,i,rg oprmtiorr 51, “S ,101 m davlng‘~ 
rhe senlitrg r6rgs. 

14. Fit the two sealing rings (1) : 

Place these in their housing in the gearbox 

casing. fitting them bock to buck ( the sides 
corryinq the maker s name must be facinq 

each other I ( see figure 1. 
Fit them using mandrel 3190 T.G. takinq core 

not to block the vent hole. 

Fit securing flange ( 6 ). Tighten the screws (7 I 

to 15 ml\ ( 1.5 m.kq ), 
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2437-l 

3170-T 24;7-T 

17. ADJUSTING THE CONIC DISTANCE 

A dimension in millimeters ond hund:eds of o 

millimeter is engroveo on the ground face of 

[he be>rel pinion. This dimension is the distance 

which must exist after sertinq. between the centre 

line of the dilferentiol centre line and the ground 

face of the bevel pinion. 

This distance varies with each bevel pinion. 

The conic distance must be set using adjustment 

fixture 3170 T fitted with the spacer 3190 T.H 

and dlol 2437 T. This fixture has been desiqned 

so that the distance between the centre line of 

the ground faces *I o <a ond the ioces of the con 

tocts $I b Ia is 60 mm. This number is enqnved 

between the contact faces. 

a) Carefully clean the bearing housing faces 

ond the ground faces of the fixture. 

b) Calibrate the fixture : 

Place fixture on 0 soilace plate. 

Bring irr. i-x of the dial qouqe in line with 

the large needle. Note the poslrion ot the 

toroliser needle. 

Example : Totaliser needle between 9 and 5 

Large needle on 0 

c) Measure the distance of the bevel pinion : 

Position the fixture in the place of the diffe 

rentiol. Pivot the fixture until the large needle 

on the din1 qouqe changes its direction of ro- 

tation. 

Note the readinqs of the needles : 

Example : Totoliser needle between 9 and 1 

Lorqe needle on a6 

Return the needles to the position they occu- 

pied in poroqroph b). 

Allow the dial gouge stem to return slowly and 

count the number of revolutions and fractions 

of o revolution described by the large needle 

until the stem contacts the ground face of 

the bevel pinion oqoin. 

In the example chosen : 3.86 mm. 

The conic distance 1s lherefwe 

60 t 3.86 = 63.66 mm 

The dimension enqroved on the pinion is for 

example 63 95 mm 

The bevel pinion must thereiore be moved 

away from the differential cenlrr 11ne by 

63.95 63.136 0.09 mm. 
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d) Adjust the bevel pinion : 
Fiwnove the bevel pinion securing flange. 
Withdraw the bevel pinion and remove the 
odjustinq washer ( 1 I. 
Measure the thickness of the washer. 
i.e. 2.81 mm 

It is therefore necessary to replace this was- 
her by another of thickness ~2.81 .0.09 =2.72m 
Washers ore available in thickness from 1.65mm 

to 3 13 mm in steps of 0.04 mm. 
From the washers sold by the Replacement Parts 
Department, select the one whose thickness is 
nearest to the value determined above, i.e. 

2.73 mm. 

e) Fit : 
adjusting washer (1 ), 
bevel pinion, 
flange ( 2 ) which holds the bearings. 

Tighten the screws (3 ) to 15 mAN ( 1.5 m.kq 1 

f  ) Check the settinq. 

q) Fit the transfer pinion (6 ) and the speedometer 

drive wheel (7). 
Place the selector shaft in (c Parkirzg s position 

( push it right home towards the front). Tighten 
the drive wheel (7 ) to 200 220 mhN ( 20 to 
22 m.kq J ( spanner 3179-T bis 1. 

Lock the wheel (7 ) by peeninq the metal at Q =)I 

h ) Fit the front casing after inserting a paper 
gasket. 

i J Fit the three 0-ringseals (41, (5) and (8) on 
the casing. 

18. Fit the differential .nd the gawbox outlet housings. 

Adivst the prc-load on differential bearings 

( See Operation Dm. 340-3 J. 

19. Set the tooth-clearance 

( See Operation Dm. 340-3 I 

20. Remove bearers and link up the converter casing 
to the gearbox. 
Coat the sealing faces with HYLOMAR compound. 
Position the bearers and tighten the securinq 

screws of the casing and the bearers. 

21. Fit the converter. 
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I OVERHAULING AH OIL PUMP 

DISMANTLING. 

1. Remove the cor~ver~~i. PosItion II flat on the 
starter rtng slds and protect its opening by rn~ans 
of (I plug. 

2. Remove the screws I1 ) securing the oil pump 
body ( 2) and remove the oil pump. 

3. Remove : 
securing screw (3 ) ol the plate ( 4 ), 

plate (4 1. 
-gears (5) and (6). 
-O-ring seal (7 ), 

lip type seal (8). 

FITTING 

4. Fit : 
- gears I5 ) and ( 6 I. 

plate f  4 ) and tighten screw ( 3 1, 
a new Oaring seal (7 ), previously moistened 

wrh TOTAL ATF 33 011. 

5. Present the oil pump ( 2) ~w~~iorrslv ii//t~tl with 
707AL ATT 33 oil in its housing in the converter 
casing. Centre it using mandrel 3190.T.J. 

6. Tighten the screws f  1 ) ( flat washer ) to between 
15 and 20 m&\ ( 1.5 to 2 m.kg ), making sure that 
the centring mandrel 3190 T.J rrmniss /rev. 

7. Fit (I new lip type seal I8 J [ the face carrying the 
maker’s name towards the outside ) and check with 
mandrel 3190 T.L rho, /he oil /n,,,,/~ ,,,n,s swoothl,. 



II. OVERHAULING A VALVE CHEST. 

-19 

DISMANTLING 

1. Withdraw the manual operating slide valve ( 5) 

Irom the lower casing of the valve chest (9 1. 

2. Remove the four screws (7 ) and the strainer (8 ). 

3. Remove the two screws ( 3 ) and disengage support 

and cam assembly ( 2 ) and ( 1). 
?lOTE : The two screws (3 ) hove a different pitch 
from the other screws holding the upper casing ( 10 1. 

4. Remove the scmvs (4). (6) and (18) and disen- 
goge the upper casing (10). 

5. Remove the four screws ( 16) and ( 17 1 and lift off 
the plate ( 15) which covers the control slides. 

6. Remove the eight.screws ( 11). ( 12) hnd ( 14) ad 
withdraw the oil collector ( 13). 

7. Remove the partition plate ( 20 1. 

8. Strip down the lower casing : 

a ) Remove the boll ( 24 ) and its spring ( 23 1. 

b) Remove stop plates ( 21) and (22 1. 
Remove change-down slide valve ( 19 ), spring 

( 26) then the acceleration slide valve ( 25 ) and 

spring ( 27 I. 
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I 8 9 10 1 

8. Strip down the lower casing ( continued ) : 

c) Remove the three screws ( 1 ) ( .*toining the 
thrust plate (2 ) which is held by the springs 

(5) md (4). 
Remove thrust plate ( 2 ), spring I4 ) and secon 
dory regulator slide valve ( 3 1. spring (5) and 
the pr,mary regula:or slide YOIVP I7 ) toqerha 
with its sleeve I6 1. 

d) Remove thrust plot? (8 ). spring ( 15) and the 
rear servo control slide valve ( 14). 

e) Remove the pin ( 10) by rocking the plug i 9 1 
Remove plug (9 ), the modulator slide valve I 11 ), 
rod ( 12) and spring ( 13 ). 

9. Strip down the upper casing : 
a 1 Remove the three screws ( 15 ). Gisengoge 

thrust plate (IS). sprung (23). slide valve (22). 

and piston I24 1. 

b I Remove the three screws I 16 ). Disengage 
plate I 17 I, 1st 2nd gear control slide valve (21). 
2nd 3rd gear control slid< valve (20) and Its 
spr,ng f  2i ) 

16 

20 21 22 23 

I I I I 

L- A- eJA # 
(I / 
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10. Car&lly clean all the parts with petrol and dry 
them with compressed air Examine 011 parts- 
I1 any light scratches 01 twzes of seizinq me 
revealed on a slide valve, a piece of No 600 

abrasive paper t dampened in TOTAL ATF 33 
oil ) .moy be used. 
t,,, r,,rhvr ~,.,,i<i,,~ ,> nr,, j~roiiiled ,vr the 

,‘a/,~* ‘heir. 

Before reossembiy. ali ports ore to be moistened 
with TOTAL ATF 33 oil. 

FITTING. 

11. Assemble the upper casing : 

a) Position the lst/2nd gear control slide 

valve (2), the 2nd/3rd gear controi slide 

valve ( I ) and its springs 171. 

b) Fit the plate (8 ). Tighten the SXWJS (9 ) t0 
between 2.5 and 3.5 mAN ( 0.25 to 0.35 m.kg 1. 

c) Pusltion slide valve (3 ), sprinq (4 I and 
piston (6 ). 
Fit plate ( 5 ) and tighten the screws ( 10 1 to 
between 2.5 ond 3.5 mAlL ( 0.25 to 0.35 m.kgI. 

12. A~scmble the lower casing : 

a) Position rod ( 14) fitted with spring ( 15). 
modulator slide valve ( 13). plug ( 11 ) and 
pin (12). 

b) Position rear servo control slide valve ( 16 ). 

spring ( 17 ) and plate ( 18 I. 

c) Position prtmory regulator slide valve ( 23) 
iitted with its sleeve (22 1. spring ( 21 ). 
secondary regulator slide valve ( 19 1 and sprint 

(20). ’ 

Fit thrust plate (24) and tighten the three 
SCEWB (25) to between 2.5 and 3.5 m!\i\i 

( 0.25 to 0.35 m.kg 1. 
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12. Assemble the lower casing f continued ) : 

d ) Position plate ( 1 ), accelerator slide valve ( 3 ) 

fitted with spring ( 2 ). spring ( 5) change-down 
slide-valve (6 I and stop plate ( 4 ) by pushinq 
the slide-valve (6). 

e ) Fit spring (7 ) and boll (8 ) ( after laying the 

lower casing down flat ) and position the body 
partition plate (9 ). 

13. Position the upper casing ( 13) and hand tighten 

the ten securing screws ( 19 1. ( 20 1 and ( 24 ). 
Insert support and corn assembly ( 10 ) and ( I1 1 
under the two screws ( 15 I. 

NOTE : The two SCI~WS ( 15) have a different 
pitch from the other screws securing the upper 
casing ( 13 1 

14. Fit the o:i collector ( 12) and position the eight 

securing screws ( 16 ), ( 17) and ( 18 ). 

15. Fit plate ( 14) which bears the feed channels 
for the regulator slide-valves and hand tighten 
the four securing screws (22 1 and (23 ). 

16. Posi:ion the strainer (26) after checking that its 
thrust face is flat and hand tighten ths four 
securing screws (25 ). 

17. Tighten all screws to between 2.5 and 3.5 mLY 
( 0.25 to 0.35 m.kg ) 

18. Position the manual control slide~volve (21 1 in 
its hare. 
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I _ REPLACING AN UPPER SWIVEL BALL JOINT 

I* -.----3310-T 8. 

--%--3318-T 

DISMANTLING 

1. Remove the bellows from the bull joint. 

2. Hold the swivel in a vice using bush 3318-T and 
soft iaws. 

Clear the peened metal from the slots of the nut (4 ), 
using tool MR. 630.66/ 16. 

N 
9 
2 
- 
: 
E 1 2 3 4 
I 

Push back the peened metal at each side of the 
nut slots using a punch. in order to avoid damaging 
the swivel when slackening the nut. 

3. Remove the nut (4) using key 3310-T held in 
place by a nut. 

4. Remove : 

- the upper cup (3 1. 
the ball (2 1, 
the shim ( 1 ). 

5. Extract the lower seating of the ball joint usinq 
extractor 3311-T. 

6. Remove the ball joint nipple (7). 

Clean the boll joint passage and housing. 

7. I f  necessary. retop the swivel threads usinq o 
specid top A ( SO ’ 125 ). 
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FITTING 

F?=!=a 1750-T 

% 2 
I 

I 2 3 4 5 

!r 3310-T 

NOTE : The ball joint is supplied by the Replacement 
Ports Department complete with its cups and shim. 
Thus‘, sho,,ld 00, Ge se/mmrd 

8. Place the lower seating I1 J of the ball joint in 
its housing on the swivel. 
Use tool 1%&T with extractor unit 1750-T and 
thrust pad MR. 630.21 ‘23. 
The seating must not be positioned by hammering 
which would damage the swivel bearings. 
It is possible to use the extractor 2400-T fitted 
with hooks 1331. 

9. Position the shim ( 2 1. 
Smear universal joint grease on the lower seating, 

the ball ( 3 ) and the upper cup ( 4 1. 

Position : 
the bull (3). 
the upper cup (4 ). 

10. Tighten the nut (5) m 140 mM’ ( 14 m.kg ). using 
spanner 3310-T. 
Check that the ball joint swivels normally and 
lock the nut by peening metal from the swivel into 
the two diametrically opposed slots in the nut. 

NOTE : The peeninq should be done at 45’ or 90’ 
distant from that done previously. 

I f  necessary. reduce the height of the nut (5 1 by 
rubbing down its inner face ( for example by rubbing 
it on emery paper placed on a surface plate ). 

11. Fit the nipple (6 J and grease the whole ball joint 
moderately. Remove any excess grease. 

12. Fit the ball joint bellows and its retaining collar. 



OPERATION No 0. 413.3 : Il’orb o,, I/xc U/Y,P/ swim rl. Op. D. 413.3 3 

II - REPLACING A LOWER SWIVEL BALL JOINT 

& 
2 3 4 5 6 

37-T 

24 37-T 

, 
/ 
‘i 

DISMANTLING 

1. Remove the bull joint bellows. 

2. Hold the swivel in the vice using the bush 3318-T 
and jmvs. 

Free the peened metal from the slots in the nut 16). 
using tool MR. 630.66/ 16. 

Push the peened metal bock to each side of the 
out slots using o punch, to ovoid damaging the 

swivel when slackening the nut. 

3. Remove the nut (6 I using key 3314-T held in 
place by (I nut. 

4. Remove : 
- the boll (51, 

the spacer (41. 
the lower seating (3 ), 
the Meconindus pin (7 ). 
the flexible washer (2 1, 
the friction pad ( 1 I. 

5. Remove the boll joint nipple. 
Clean the ball joint passage and housing. 
Retop the threads if necessary ( see chapter I, 
pmaqroph 7 1. 

FITTlfJG 

6. Determine the thickness of the spacer (4) : 
Use the dial gouge support 3306-T fitted with o 
dial gauge 2437-T. 

a) Place this assembly on o surface plate. 
Make sure thot the integrating needle is 
between 8 and 9, otherwise change the position 

of the dial gouge. 
Then bring the zero of the scale opposite the 

large needle. 
b 1 Place the assembly thus calibrated on the 

swivel. By counting the number of revolutions 

and fractions of (I revolution of the needles, 
determine the difference between the colibro- 

tion reading ( noted in paragraph 6 (I) and the 
new reading, and let G( d I> be this difference. 
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3314-T 

7. The Replacement Ports Deportment supply the 
lower ball joint complete with cups. Ilrpse 

sho~rlrl WI be sepnmtrrl. A self-adhesive label 
is placed in the cup. 

Calculate the difference between the number 
in I d H found in paragraph 6 b and the dimension 
marked on the label. This difference gives the 
thickness of the spacer ( 4) which should be 

fitted. 

From the spacers sold by the Replacement Parts 

Department choose the one, the thickness of 
which is immediately above the size found. 

These spacers are available in thicknesses 
between 5.5 and 6.20 mm in steps of 0.05 mm. 

8. Fit the friction pad (l), the Mecanindus pin (7 ), 
the flexible washer (2) ( convex side facing the 
cup I, the cup (3) ( position the notch I$ a I) on the 
pin), the spacer (4) previously determined (cut- 

out side downwards 1, the ball (5) lightly smeared 
with II universal joint ,a grease. and the cupped 

nut (6 I. 

9. Tighten the cupped-nut to 390 m.4Y ( 40 m.kq ) 
usinq key 3314-T held by (I nut. 
Check the articulation of the ball joint which 
should be stiff. 

10. Lock the nut by peening metal into the notches. 

11. Fit a nipple and lightly grease the whole ball 

joint. 

Remove my excess grease. 

12. Fit the bellows and its retaining collar. 
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D VEHICLES ALL TYPES 

I -OVERHAULING A STEERING UNIT 

ii io 8 i 

DISMANTLING 

1. With the steering unit on the bench : 

r 

1967-T 

Slacken the lock-nuts (5) and remove the end caps, 
right and left-hand (6 1 using (1 pipe wrench. 
Remove the collars ( 1. 2, 3. 4 1 holding the 
bellows (9 j and ( 10 j. 
Remove the piping (7 1 for the rack control. 
Remove the seal-holder plates. 

2. Hold the steering unit in (I vice by means of the 
support 1999-T and its screwdriver portion A. 

Disconnect the track rods (8 j and ( 11 j from the 
central yoke. 
Drain any liquid from the steering unit by opera- 
ting the rotating union to full lock position ( right- 
hand side then left-hand side ). 

3. Remove the nut securing the yoke on the boll 
joint. 

Remove the retaining spring. 

Disconnect the yoke from its ball joint using 
extractor 1967.T. 

Remove the rubber sealing washer I12 1. 
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4. Disconnect the cylinder-piston assembly : 

Turn the steering to full right-hand lock position. 

Remove the locking ring from the link pin. 

Remove the link pin from the operating piston 
using extractor 1969-T. 

NOTE : 

on rwhicles prrrdrrred sirrrr July 1907. the opera- 
ting piston rod hos a smaller diameter ( old rod 
diameter 21 mm. new rod diameter 19 mm 1. 

Interpose a piece of foil MR. 630-22/q a between 
the extractor 1969-T and the operating piston ( 1 1. 

5. Slacken the lock-nut on the end of the housing 
using spanner 2186 T and on open~end spanner A 
( or on adjustable spanner 1, keeping the jaws 
behind the sealing area of the feed pipe flange 
to ovoid making a burr on the joint face which 
would result in a leak. 

Disconnect the assembly of end-fitting. cylinder 
and piston. 

Remove the lock-nut (4 I. 

Remove the right-hand bellows ( 3 1. the sliding 
closing plates (2 1 and the steering guide block. 
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6. Disconnect the steering rack operating rod : 

Open the locking tab on tbe centrot ball pin 
r Slacken tne collar B on the support 1999.., so 

that the steering holrslng can rotate freely in the 
support. 
Insert screwdriver A of fixture 1999-T into the 
steering rock slot, by adjusting the position of the 
rack and the steering. 
Unlock and remove nut (1 ) using key MR.630 16/7. 
Remove the spring (2 I and the thrust pod guide (3 ) 
Disconnect the operating rod by unscrewing it 
with spanner 1982 T. 
Remove the anti-rattle bosh from the operating 
rod. 

7. Remove the central ball pin : 

Screw the pod f  ot assemoly 1966 T 1 as for OS it 
will go on the steering rack, then unscrew by one 
turn and fit extractor 1966 T. 

Place a spacer on the boll pin shaft and lightly 
tighten the nut on the ball pin. 
Extract the ball pin by turning the screw on the 
extractor 1966 T using spanner 1982-T. Remove 
the extractor and the pad. 
Tighten the collar B 

Remove the bellows 14) 
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8. ~emow the steering rock. 

9. Disconnect the osscmbly of steering pinion and 

rotating union : 

Remove the metal cap (4 1. 
Remove the locating rod from the rotating union. 

Clear the peened metal of the nut (3 1 from the 

qrwve ond remove the nut (3 1. 

Remove the assembly of pinion and rotatinq 
union by tapping on the end of the pinion with 
a bronze drift, if necessary. 

CAUTION : Do not lose the balls from the upper 
bearing. 
Drive out the lower bearing (2 ) and the outer 
bush (1 ) from the upper bearing. 

IO. Strip down the track rods : 

Disconnect the steering levers from the track 
rods using extractor 1964~T and pad 1966~T. 
Remove the rubber cup (5) and the nylon 

sealing cup for the ball joint. 
Disconnect the adjustable sleeve (6 1 from the 
right-hand track rod. 
Remove the flexible bushes from the rod in the 
press ( use mandrel MR. 630.31/57 ). 

NOTE : The steering tall joints connot be dis- 
mantled. Either the whole left hand track rod or 
the riqht~hond end fitting must be replaced. 
If  the steering ball joints ore in good condition 
it is essentioi not to clean the rods by immersion. 
therebyavoiding deqreosinq the boll joints. 

Clean the mechanical ports. 

Il. Strip down the steering pinion and rotating 

union assembly ( see pqe 16 ). 

12. Remove the steering rock control ( see pqe 11 

and 12 ). 
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FITTING 

13. Prepare the steering rack control ( see page 13 

on 1 

14. Prepare the steering pinion and rotating union 
assembly ( see paqes 16 or 17 ). 

15. Build up the track rods : 

Position the flexible bushes in the track rod 
sockets using the mandrel MR. 630.31/57 Fit 

the adjusting sleeve together with its clomps 
on the right-hand track rod. screwinq it by the 
same amount on the track rod and on the end 
carrying the ball pin so that the distance in o a )I 
is equal to 402 mm between the centre line of the 
bcrll pin and the centre line of the flexible bush. 

16. Connect the levers on the track rods : 

Place (I small amount of qreose in the annular 
space between the ball pin and the casing 

Fit the lever inserting the nylon cup (2) and the 
rubber cup ( 1 ). The cone of the bull pin must 
be carefully degreosed. 

Tighten the nut f  3) to 40 m.\\ 1 4 m.kq 1. 

17. Fit the outer bush of the upper beorinq and the 
lower bearing ( make sure that the bore of the 

housing is clean 1. 

18. Fit and odiust the assembly of operating pinion 

and rotating union : 

Without removiny the steuinq housing from the 

support 1599-T. position the vice ( see figure ). 
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a) Fit the steering pinion without the balls of the 

rear bearing and without the rotating union. 

Tighten the nut (2) to 50 m.\N ( 5 m.kg ) after 

interposing a washer ( 3 ) of 3 mm thickness. 
Position the support 1997-T fitted with the dial 
gauge 2437-T ( fitted with a flat plunger ),on the 

steering system. Interpose a ball ( 1 ) of 6 mm 
diameter. The dia! gauge should be set so that it 
reads about 6 mm. 
With the dial gauge plunger resting on ball ( 1 ), 

bring the scale zero opposite the large needle and 
note the position of the integrating needle ( for 

example between 7 and 8 ). 

b) Remove : 
- the dial gauge support ( without removing the 

dial gauge ), 
.. the nut (2 ) and the steering pinion. 

c) Place the upper bearing ( be careful of the position 
of the nylon race ) on the steering pinion. 
Engage the pinion in the steering unit. 
Tighten the nut ( 2 ) to obtain free movement of 
the steering pinion without any play. 

d) Position the support 1997 T together with the 
dial gauge on the steering unit. Place the 
needles of the dial gauge in the position they 

occupied previously, then bring the dial gauge 

plunger into contact with the ball ( 1 ) counting 
the number of revolutions and fractions of a 
revolution, i.e. 4.28 mm. 

e ) From amongst the adjusting washers sold by the 
Replacement Parts Department, choose the one 

corresponding to the above thickness. 

In the example chosen, washer no DS. 442-346 
should be fitted. 

f  ) Remove : 

- the dial gauge support 1997-T, 
- the nut (2 ), 

the steering pinion and the lower bearing 
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g ) Fit the rotating union on the steering pinion 
( see pages 16 or 17 ). 
Position the rubber seal ( 4 I on the collar 

01 the rotating union. 
Fit the upper beonng, smeared with grease. 
NOTE : , For r,rlvicles which 1,s~ ,J,S 2 
sy,,rh?rir fIrrid NSP jyV”S’ ml I/U 
type TOTAL SPECIAI- HC. For 0 ehiclrs 
rll-irh rcse ,-HI, ,,,in~ml /laid. ,,ss 
,,,i,,rml &Tense 0, ,hc ” hrnrtrtg 6, nrril ersnl 
joi,,, I rvpe WC~ ns TOTAL :\Il’l. f/S I. 

Be careful of the position of the nylon race ( 5) 
( make sure that the bulls do in fact bear 
against the race ). 
Place the adjusting washer (6) on the 
pinion with the recessed part towards the pinion. 
Grease the pinion ( TOTAL SPECIAL HC 01 
TOTAL MULTIS according to the fluid used ). 

h) Fit and tighten the nut (7 1 to 50 m.IN (5 m.kg J 
using torque wrench 2471 T. Check that the 
pinion rotates freely and without play in the 
steering housing Peen the metal of the nut 
(7) into the groove of the pinion, supporting 
the pinion meanwhile from the opposite side 

Fit the metal cap (8 1 filled with grease 
( TOTAL SPECIAL HC or TOTAL MULTIS 
GREASE according to the fluid used in the 
vehicle I. 

19. Fit the rotating union (11 ). Screw the rod to the 
bottom of the thread and tighten the lock nut (10 1. 
Take up any ploy of the rod ( 11 ) in the bracket 
(12 i by twisting the bracket liohtly with (I wir _ 

20. Completely deqrwse the steering rock and place 
it on the cone which takes the steering box ball 
joint; engage it with the pinion. 

21. Fit the thrust pad guide (3 I. Fit the spring (2 j 
Tighten the nut I1 I and then slacken it by l/&h 
of o turn using key MR 630.16 7 Drill and pin 
the nut ! 1 j. 

22. Fit the lef! hand bellows (9) : (the smaller 
diameter end first 1. 
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23. Fit the steering rock ball joint : 

(1) Without removing the steering housing from 
the support 1999-T, position the assembly 
in the vice ( see figure 1. 

Slacken the collar B of the support 1999-T 

so that the steering housing can rotate freely 
in the support. 
Engage the screwdriver C of the assembly 
1999~T in the steering rock slot by rotating 

the rock and the steering unit. 

is I 

b) Introduce the ball joint throuqh the opening in 
the housinq, havinq previously deqreosed the 

cone. 
Center the ball joint in the openlnq of the 
housing usinq the quide block (I I. 

Bring the cones together by striking on the 
eye of the boll joint with Tee-spanner 1982-T. 

Remove the guide block. 

c ) Fit the lockwasher. Screw in the operating 
rod and tighten it to 70 mAPi ( 7 m.kq ) 

usinq spanner 1982-T. 

d I Tighten the screws A on the support 1999-T. 

Introduce 80 q. of grease 1 TOTAL SPECIAL HC 
or TOTAL MULTlS according to the hydroullc 

fluid used in the vehicle I through the bull 
joint opening in the steering housing towards 
the end containing the steering pinion. 
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24. Fit the right~hond heflows (2 ) beqinninq with 
the larger diameter Place the guide block 
previously greased on the ball joint stem. 
Fit the sliding covers ( 1 ). 
Place the bellows DV~I the ends of the slidirrg 
cove,s 
Fit and tighter1 the collars i 5 J. 
NOTE O,, , < /II</. , /~,~,d,,r~.,l O/J I,, 5, ,8,x ,,,hi, 
l’hot~ the operut~ng [ljd is fltted with o d0mpir.q 
bush (4 1 durlnq repairs. it is recommended that 
this bush be eliminated. 
Fit the cylinder~piston assembly, previously 
smeared with special hydraulic fluid (LHS2 or 
LHM according to the model of vehicle 1. in the 
steering casing 
Screw the end of the casing right home and then 
slacken it slightly ( no mire than 1 turn ). 
Fit the locknut ( 3 1. 

25. Fit the link pin (b i between the piston and the 
operating rod 

D J Bring the holes in the piston opposite that 
in the operating rod by rotating the piston 
with o tommy bar. 

b) For (I 21 mm diameter piston : use tool 1969-T 

c) For CI 19 mm diameter piston : 01s~ use toal 
MR. 630.22, 9a which is on adopter lor tool 
1969.T for this type of piston. 

Interpose the shim B between the piston and 
the body of the tool. 
Interpose the plate A between the thrust screw 
and the pin C 6 I 

NOTE : The pin (6, must be renewed after 
each dismontlinq. 

d 1 Fit the locking ring (7). 

26. Fit the locknut (3 J and the right-hand lock cap 
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27. Fit the yoke and steering rock rods : 
a 1 Fit the rubber sealing washer (4 1 and the yoke. 

Fit the spring (1 I. 
Tighten the nut I3 ) to 40 m \A ( 4 m.kg 1 
While doing this, make sure that the spring 

does not come up against the flanged edges 
of the movable covers ( 5 ). 
To do this : place o piece of sheet metal 
between the spr,ng and the mwoble covers 
to focllitote the sliding ot the spring and to 
keep the yoke parallel with the steering system. 

After tightening the nut, remove the piece of 
sheet steel. 

b) Fit the track rods to the bracket ( screw heads 
upwards 1. 
Tiqhten the nuts to 35 my\; I 3.5 mkg ) 

28. Fit the rack pipe assembly ( 1 I 
Connect the pipe assembly to the rotating union 
and to the end of the casing, so that the flanges 
coincide exactly with the bearing face of the 
casing end-fitting ( interpose the seal holder 
plates fitted with new seals 1. Tighten the nuts 
( spring washer I. 

29. Tighten the locknut on the end of the casing to 
100 m.\P, f  10 m.kg 1. Use spanner 2186 T and 
on open-end or dn odjustoble spanner, keeping 
the jaws away from the joint face of the feed 
pipe flange to ovoid making a burr which would 
lead to leakages. 

30. Fit the locknut (8) and the left~hand steering 
lock cop 
Fit the cover (7) protectinq the steering pinion 
( do not fit the collar 1. 

33. Adlust the pre~ure cross o’ver point. 

31. Remove the steering unit irom the support 
Fit the left hand bellows at a distance 

0 h I = 78 .t 2. i V,“, 

34. Place adhesive paper or a blanking plate on the 
flange face it the hydraulic pipe on the rotating 
union. 

and the right hand bellows at (I distance 
., n ” - 5-i t 2. i vim 

Tighten the collars (6 1 

32. Check thot there are no leakages from the 
cylinder piston assembly ( see page 18 ) 

35. Point the assembly except for threads,pinion 
splines and seal (Oreo. 
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II -OVERHAULING A RACK HYDRAULIC CONTROL 

DISMANTLING 

1. Dismantle the o.scmbly of end-fitting, cylinder 
and piston : 

a ) Grip the rock control cylinder in the vice ( use 

jaws MR. 630-43/ 23 1. 

b 1 Slacken and disconnect the cylinder (2 1 from 
the end-fitting (1 I of the steering housing. 
Use o plain or adjustable spanner, keeping 

the jaws away from the feed pipe joint lace lo 
nwid burritrg this /ace u,hirh would lend to 
lenkages. 

c ) Remove the piston ( 3 1 from the cylinder ( 2 1. 

2. Disconnect the end-fitting (4) from the cylinder : 

a) Grip the rack control cylinder in the vice ( use 
jaws MR. 630-43/ 23 ). 

b) Unscrew the end- fitting (4) from the cylinder 

using tool 3513-T. 
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View a View b View: C 

3. Strip down the end-fitting (4) of the casing : 5. Strip down the piston (2) : 

Remove : Remove : 

-theO-rings(3)ond(15). - the Teflon seal ( 13 1, 

-thespacer( - the rubber seal ( 12 ). 

- the Teflon seal I18 ), - the locking rings I10 ). 

- the rubber seal ( 17 ), the washers ( 14) retaining the piston seal. 

- the rilson bush (19 I. the piston washers (11 ) ( rilson 1. 

4. Strip down the end-fitting (1 ) of the cylinder : 

Remove : 

- the spacer (9). 

the Teflon seal (7 ), 

- the rubber, seal (8 1. 

the rilson bush (6 1, 
the O-ring ( 5 ). 

Blow off with compressed air, particularly the 
fluid ducts. 
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i 3&O-T 

1983-T 

b-l I I 54 6 3510-T 0 

FITTING 

7. Prepare the piston : 

(I ) Place on the piston : 

a locking rinq ( 1). 
_ o retoininq washer for the piston seal. 

two rilsan washers (3) 
(I retaining washer for the piston seal, 

a locking ring ( 5) 

b) Measure the width of the seal groove usinq 

qauqe 1983 T. 
The smaller side should enter the groove 
The larqer side should not enter the qroove. 
From amongst the piston seal retaining washers 

sold by the Replacement PC&s Deportment. 
choose those which give (I width of : 

n = 2. 4 + 0. ’ i ,,,,I, 
0 

8. Fit the seals : 

m ) Fit the rubber seal (6 1 on o piece of 0.1 mm 

foil A wound around the end of the smallest 
diameter of the cone 3510 T. 
All parts should be previously moistened with 
special hydraulic fluid. Push the foil, to bring 
it round the larger diameter of the cone 3510-T. 

Place the rubber seal (6 ) in the groove. 

NOTE : The foil must be changed for each 

operation. 

b ) Fit the Teflon seal I I ). previously moistened 

with hydraulic circuit fluld. 
Fit the seal (7) on the cone and slide it 

along so that it fits over the rubber seal (6). 

c ) Flatten out the Teflon seal using the mandrel 

1985-T. 
To do this. place the mandrel on the seal and 
move the bush B several times forward and 

backward 

NOTE : Do not slide the mandrel over the 

joint without having first withdrawn the bush B 
from the split end. 
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9. Prepore the cylinder end-fitting 

-f 

A 3508-T 8 C 

Fit thy seals using the osspmbly 3508-T. 
Place the end-fitting ( 1) on the support A. 
Place the bush C ln the end~fitting o! the cylinder. 
Using the piunqer B, fit : 

the ;ilsan ring ( 2 ). 

the :ubber seal (3 ) and the Teflon seal (4 ) with 
the plunger B in contact with the green side of 
the rubber seal (3 ). 

Remove the assembly 3508-T. 
Fit the spacer ( 5 ). 

NOTE : The cylinder end spacer is 1 mm thicker 
than the one on the steering casing end-fitting. 

Fit the O-ring (6) in the groove on the cylinder 

2nd fitting. 
The seal bears a white mark which should be placed 
in the direction II f  *I. 

NOTE : All ports should be moistened with hydrau- 
lic circuit fluid before fitting. 

7 8 9 10 71 12 13 

10. Prepare the steering casing end-fitting : 

Moisten all the ports wth hydraulic circuit fluid. 
Fit the seals using the assembly 3509 T his. 

Fit the end-fitting (7) on the guide support D. 
Place the bush F in the end fitting. 
By means of the plunger E. fit : 

the rilson seal (8 ), 

3509-T bir E F the rubbe{ seal (9) and the Teflon seal ( 10 1. 
the green mark being in contact with the 

plunger E. 

Remove the assembly 3509-T bis. 

Fit 
the spacer ( 11 1, 
the O-rings f  12 I and ( 13 ). 

NOTE : The spacer t 11 ) is thinner than the one 
in the steering end-fitting. The O-rings ( 12) 
and ( 13 ) heor (I white mark which should be 
placed in the direction SC f  n). 
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15. Fit the piston in the cylinder : 

Smear the piston and the inside of the cylinder 
with hydraulic circuit fluid. 
Fit the piston ( 1 ) and the cylinder (2 1 using 
tool 3512-T. 

12. Fit the cylinder end and the end-fitting of the 
housing on the cylinder : 

o I Place the end-fitting of the housing on the 
piston, near the hole for the linkage pin. 
using cone 3511-T. 

b ) Hold the cylinder in the jaws MR. 630.43/ 23 
and, using torque wrench 3513-T and a special 

socket, tighten the cylinder end on the cy- 
linder to 30 m,LU ( 3 m.kg ). 

c ) Turn the cylinder round in the jaws MR.630 
43/ 23. 
Tighten the housing end-fitting on the cylinder 
to 30 m.\N ( 3 m.kg ). Use a plain or adjus 
table spanner, keeping the jaws owoy from the 
feed pipe joint face flange to ovoid burring 
this face which would result in o leak. 

13. Fit the assembly on the steering housing. 

: . 
MR.630-43123 
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Ill . OVERHAULING A STEERING PINION AND ROTATING UNION ASSEMBLY 
(with O-ring seals) 

12 3 4 56 7 8 

DISMANTLING FITTING 

NOTE : To avoid scratching the bore of the rotating 
union ( 16 ) when removing the pinion (2 ), wrap the 
teeth of the pinion with adhesive paper. 
1. Remove the collar i 15) and the protectivecover 

(111. 
Remove the pinion from the rototinq union. 
Remove the seals ( 3) from the rotating union. 
using (I small brass hook ( do’not scratch the 
ground bore of the union ). 

2. Strip down the steering pinion : 
a ) Slacken the locknuts (6 1 and remove the 

adjusting screws (7 ). 
Remove the needles ( 8 ). 

b) Remove the locking pins (4) from the fork. 
Remove the fork and take the flexible bushes 
( 5 I off the fork. 
Remove the slide valves (9) 
NOTE : The slide valves are matched, do not 
mix them up. 
Use the rock MR. 630.43/ 13. 

c) Remove the doshpot plugs ( 12 ). 
NOTE : Each cup ( 14 ) is matched with its 
plug ( 12). Do not mix them up. 

3. ClerJ* 011 parts ,,i K”““lirr*~ f  I.RlV Jor 1)‘ nlroM 
, LHS 2 ). 

Dry with compressed air. 

4. Carefully examine all ports; they must not be 
oxidised, scraMed or abnormally worn. 

5. Prepare the steering pinion : 
a) Fit the assemblies of plugs ( 12 ). cups ( 14) 

and springs ( 13) previously moistened with 
special hydraulic fluid. Fit a new seal ( 10 I. 
Tighten the dashpot piug ( 12) to 18 22 mAN 
( 2 t 0.2 mkg ) 

b) Insert the slide valves (9 ),moistened with 
hydraulic fluid, into the liners (in the some 
order as found when dismontlinq ). 

c) Fit the flexible bushes (5) on the fork pins. 
Insert the fork in the pinion ( the machined 
parts of the fork ore those on which the lsck- 
n”tS seat (6 I. 
Insert and open out the split pins (4 ). 
Fit the needles (8). At each end of CJ needle 
place a 0.5 g. of grease ( type AHTAR R.C.) 
when the vehicle employs LHS2 fluid, cx 
bearing grease ( TOTAL MULTIS ) when the 
vehicle uses LHM fluid. 
Fit the adjusting screws (7 ) and the lock- 
nuts (6). 

6. Fit the mtating union : 
a) Place the seals (3 ) previously moistened 

with special hydraulic circuit fluid into 
the grooves of the rotating union. 

b) Wrap adhesive paper round the pinion teeth ( 2 ) 
( to avoid scratching the bore of the union i. 
Insert the pinion in the rotating union ( i6 I 
after moistening it with hydraulic fluid (the 
boss (1 ) for the locking pin towards the 
pinion I. 
Remove the adhesive paper. 

c)Fit the cover (11) without fitting the collar 
( 15) which will be mounted only after ad- 
justing the cross over pressures. 



OPERATION No D. 444-3 : Work. 011 gouger steeritlg. Op. D. 444-3 17 

IV - OVERHAULING A STEERING PINION AND ROTATING UNION ASSEMBLY 
(with Teflon joints ) 

18 17 16 15 14 13 i2 
cv 
P 
co 
a 
5 
6 

I 
DISMANTLING 

1. Proceed in the same way as for the pinion/union 
assembly fitted with O-rings. 

FITTING 

2. Prepare the steerin Dinion : 

3. Fit the rotating union : 

a) Fit the assemblies of plugs-( 12 ), cups ( 14 ) 
and springs ( 13 ) previously moistened with 
special hydraulic fluid. 
Fit a new seal ( IO). 
Tighten the dashpot plug ( 12) to between 18 
and 22 mAN ( 2 f 0.2 m.kg ). 

b) Insert the slide valves (9) moistened with fluid 

a) Place the rubber seals (3) and ( 17 ), previous- 
ly moistened with special hydraulic circuit 
fluid, into the grooves on the rotating union 
( I6 1. 

b) Also fit the Teflon seals ( 18). 
into the liners ( in the same order as found 
when dismantling ). 

c) Place the flexible bushes ( 5) on the fork pins. 
Insert the fork into the pinion (the machined 
parts of the fork receive the locknuts (6 ). 
Insert and open out the split pins (4). 
Fit the valve needles (8). At each end of the 
needle, place 0.5g. of grease ( type ANTAR 
R.C. ) when the vehicle uses LHS2 fluid, or 
bearing grease ( TOTAL MULTIS ) when the 
vehicle uses LHM fluid. 
Fit the adjusting screws ( 7 ) and the locknuts (6 ). 

NOTE : The seals (3 ), ( 17 ) and ( 18 ) are 
fitted by hand. 

c) Wrap adhesive tape round the teeth of the 
pinion ( 2) to avoid scratching the machined 
areas of the rotating union and insert the 
drive pinion ( moistened with fluid ) into the 
union, with the boss (( a )) towards the pinion. 

d ) Fit the cover ( 11 ) without fitting the collar 
( 15) which will be fitted only after adjusting 
the cross-over pressures ( on the vehicle ). 
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V-CHECKING THE HYDRAULIC STEERING RACK FOR LEAKS. 

_*--..- 
1 A c 

/ 
2290-T or 3654 -T 

i : 
b 

1. Use the test bench 2290-T ( pointed qrr 1 for 
systems usinq LHS 2, or the test set 36 5 4-T 
( pointed green ) and its accessories 3655-T 
for systems using LHM fluid. 
Employ the pressure gauge qraduoted from 0 

to 200 bars. 

2. Disconnect the pipe assembly ( 1) from the 
steering end-housing. 

3. Fit the pipe A ( interpose a seal holder plate ) 
in place of the other pipe. Connect one of the 
ends <I c >) of the pipe A to the opening u a PI of 
the test bench pump, using the tube B. 

Do not obstruct the other end SC d * of the pipe A. 

4. Retighten the bleed screw <a b I> of the test bench. 
Operate the pump to raise the pressure. 

The pinion rotates until the steering rock is at a full 

lock >). 
Stop pumping when the pressure reaches 175 bars. 

5. There should be no pressure drop nor florr from 
the open end I, d j) of the pipe A. 

6. Release the pressure. 

7. Disconnect the pipe B from the pipe A cmd cor,nect 
it to the other end (( d ,i, leaving the end $8 c ,) open. 

8 Repeat the operations qiven above in 3ertior.s 4 

to 6. 



1 
LIST OF SPECIAL TOOLS MENTIONED IN THE 

FIRST SECTION OF MANUAL 814-2 

ITEM 

0 2 ENGINE 

Bonnet retaining catch ............................... 
Support for raising vehicle using trolley jack ....... 
Support for engine/ gearbox assembly ...... ... 
Spanner ................................................................ 
Swivel socket spanner 12 mm across flats ............... 
Dial gauge .............. ................ .................... 
Spanner for cold start delayed thermal switch ....... 
Torque wrench ................................................. 
Dolly and mandrel for fitting damper sealing bush ... 
Mandrel for centring the timing casing ...................... 
Hook for removing the connector from the electronic 
control unit .................................................. ...... 
Gearbox support .................................... ....................... 
Set of two liner retaining bolts .................. ......... ......... 
Extractor for core plug ....................... ......... 
Mandrel for fitting core plug in cylinder head ........... 
Extractor for push rods ............................... ....... 
Spanner for carburetto: ( 12 mm across flats 1 ........ 
Spanner for carburettor ( 11 mm across flats ) ............. 
Gauge for checking petrol pump plunger ........................ 
Ligarex pliers .._ .... ..... ............... .......................... 
Spanner for H.P. pump nut ................................... .... 
Rod for aligning pulleys ................ .:. .......................... 
Rod for aligning pulleys .................. ....... 
Set of gauges for converting an oid‘.jO82-T into 3085-T 

0 3 CLUTCH . 

Mandrel for centring clutch disc 3106-T 

0 4 GEARBOX ( and its controls ) 

Spanner ................. ..... ....... .......... ..... 
Swivel-socket spanner 12 mm across flats ......... ........ 
Gearbox support .................... .................................. ........ 
Sling for removing and fitting gearbox and cylinder heat 
Sling for gearbox ........................................................ ... 

Gauge for adjusting reverse gear pinion in neutral 
position ............... ...................... ... ........................... 
Tool for moving fork shafts .............................................. 
Spanner for bearing nut on differential shaft ................ 
Rod for setting selector ................................................ 
Support for holding engine and removing gearbox ........ 
Extractor with separator ... .............................................. 
Socket for locking bearing nut in gearbox outlet ......... 
Mandrel for fitting oil retaining washer and bearing 
thrust stop on differential shaft ......................... 
Straight edge for dial gauge .................................. .... 
Bush and mandrel for fitting seal in gearbox outlet 
Dial gauge ..................... ................. ......... ....... 
Dial gauge support for checking run out in the disc ... 

Key for removing selector ball joint plugs .................. 

NUMBERS 

Methods - Repairs 

Old 

MR. 4158 MR. 630 64,‘27 

.......... ........... 
............... ......... 
.......... ........ 
...... ........ 
..... .......... 

...... ... 

MR. 3301~260 

MR. 1540-170 
MR. 3436 220 
MR. 3670 

...... 
........................ 

....................... 
.... .......... ....... 
................. 

. . . . 
MR. 3301 260 MR. 630-42, 13 
MR. 3320-150 MR. 630.44/ 10 
MR. 3320 160 MR. 630 44~’ 11 

... ............. .... 
............. 

MR. 3365-250 
MR. 369 -60 

New 

MR. 630 12/28 

MR. 630 34/31 
MR. 630-31’82 

MR 630-64; 38 
MR. 630.42/ 13 

MR. 630-23,’ 3 
MR. 630 31/45 
MR. 630-27/ 4 

MR. 630 51,‘53 

MR 630 66,‘19 

MR. 630 34/‘26 

MR. 630-52,’ 21 
MR. 630 16,‘6 

REFERENCE 

of tool on sale 

2505 T 
3083-T bis 
1677 T 
2431-T bis 
2431 T 

2471 T 

3074. T 

3081-T bis 
3096-T 
3087-T 
2483-T 
2280.-T 
3085. T 
3082-T 
3092.T 

1677. T 
2431-T bis 

3183-T 

1770-T bis. 
2429 T bis 
1797-T bis 
2405-T 
1771-T bis 

1767 T bis 
1754-T bis 
1772 T 
2437 T 



2 LIST OF SPECIAL TOOLS MENTIONED IN THE 
FIRST SECTION OF MANUAL 814-2 

ITEM 

0 5 TRANSMISSION 

Extractor for track rod ball joints ............................ 
Extractor for tri-axe .............................................. 

0 6 SOURCE AND RESERVE OF PRESSURE 

Spanner for H.P. pump nut ( seven pistons j ... 

0 7 FRONT AXLE 

Extractor for front suspension arm and oil pump 
pinion ........ ............ ................................. .... 
Bush for supporting swivel in a vice ...... ...... .......... 
Castellated socket for nut of upper swivel ball pin 
seating .................................................... 
Extractor for upper swivel ball pin seating ............. 
Cross-cut chisel for nut of lower ball pin seating ..... 
Extractor body with screw ............................................ 
Shell, collar and pad ................................................ 
Pad ...... ......................................................................... 
Dial gauge support for adjusting lower swivel ball 
pins ............................................................................ 
‘Dial gauge ................................................................... 
Spanner end-piece for seating of lower swivel ball pin 

0 8 REAR AXLE 

Extractor for rear drum hub ............................................... 
Extractor for outer cage of outer bearing of rear drum 
hub ............................................................................ 
Extractor with separator ............................................ 
Spanner for nut on rear bearing casing ..................... 
Ligarex pliers ............................................................. 
Snap tool for crimping wheel dogs ................................ 
Bolt for fitting rear hub bearings ....... ................. 
Mandrel for fitting bearing seal for rear wheel spindle 
Rear brake lining centring tool .................................... 
Fixture for adjusting clearance in rear hub bearings ... 

0 9 SUSPENSION 

Double end-piece for shock absorbers ....................... 
Torque wrench .............................................. ... ............... 
Retaining spanner for holding rear suspension cylinder 
Tee-spanner: 6 y  9 mm across flats ( for screws with 
flats on head ) ......................................................... 
Torque wrench .............................. ...... ................. 

NUMBERS 

Methods - Repairs 

Old New 

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . .  . . . . . . . . .  

MR. 4544 

MR. 3408 -270 

................... 
............... 
.......... 

.,..,..... . . ., 
MR. 4114 
MR. 3676~.170 

........................... 
....................... 

,.,._.,...,... 
MR.3434-30 

2280 T 

MR. 630.66/’ 16 

MR. 630.21/23 

. . . . . 

2018-T 

............... 
..................... 

MR. 630.64/’ 2: 
MR. 630-31/ 7: 

,. . . . 

3656-T .......... .... 
2471-T .......... 

MR. 630-14,/4 

.............. ..... 1677-T 
.............. 2473 -T 

REFERENCE 

of tool on sale 

3505 T 
1931 -T 

3312-T 
3318. T 

3310-T 
3311-T 

1750 T 
1753 T 

3306-T 
2437-T 
3314-T 

2019-T bis 
2405-T 

1757-T or 3459T 
2483 T 

3315-T 

3565. T 
2021-T 



LIST OF SPECIAL TOOLS MENTIONED IN THE 

FIRST SECTION OF MANUAL 814-2 

3 

ITEM 

0 10 STEERING SYSTEM 

Tee-spanner for bolt on steering column securing clar 
Compressor for steering column spring 
Extractor for conical nuts on anti-thief device 
Tool for conical nuts on instrument panel 
Tool to remove anti-thief device on steering system 
Extractor for track-rod ball joint 
Fixture for adjusting relay position 
Steering column and pinion alignment gauge 
Extractor for pin connecting piston to steering rack 
control rod ..,. ,.... 
Bracket for holding steering in vice 
Open-end spanner for adjusting rack end-housing 
Spanner for rack pressure pad securing nut 
Plate and foil for removing and fitting pin connecting 
piston to control rod . Used with 1969-T bis 

0 11 BRAKES 

Tool for spreading front brake pistons ,. .._.......... 
Support for holding engine and removing gearbox 
Set of 4 support for raising vehicle, using trolley jac 
Pliers for removing and fitting brake shop thrust spri 
Tool for removing and fitting thrust spring on brake 
shoes ,. ., .._. ., ,. ._.. 

Tee-spanner for screws,with flats on head . 
Caliper for removing and fitting handbrake springs 

01 

NUMBERS 
Methods Repairs 

Mli. 3691-70. 

MR. 3304-50 a 

MR. 4148-50 

New 

,.. .,,. 
MR. 630~16/ 7 

MR. 630-2219 a 

............. .... 
............................. 
....................... 
......... .......... 

..,.............. 

MR. 630 64/32 

REFERENCE 

of tool on sale 

1994-T 
1991-T bis 
3904 T 
2661 -T 
2408.. T 
3505-T 
1995--T 
1955-T bis 

1969-T bis 
1999-T 
2186 T 

3571-T 
1797 T bis 
2505-T 
2110-T 

3556-T 
1677-T 



2 E ngine 0 2 MANUFACTURING DRAWINGS FOR TOOLS NOT SOLD 

MR. 630-31 ‘45 
ex MR. -3436-220 

2 at 45,’ 

--‘ii 

Semi- hard steel 

MR 630-34/31 
1 

Tube c$ = 40 ’ 49 

,teel c 35 ’ 

-~ ‘\ 

\ 

T 

10 5 125 

11 

MR 630 -31/82 

- Out of round : dia. 1-dia. 2-0.01 max. 

- Run-out F/dia. l-0.02 mm max. around periphery 

- Material C,35, hardened T  3 

. MR.630-64/!J7 
ex,MR.4158 

MR 630 _ 64/38 + 



MANUFACTURING DRAWINGS FOR TOOLS NOT SOLD 0 2 Engine 

MR 630-51/53 

Stub dia. 10 mm 

Blued sheet-metal 



MANUFACTURING DRAWINGS FOR TOOLS NOT SOLD 0 4 Gearbox 1 

MR. 630~42/ 13 
ex MR. 3301-260 

465 

from Fl to the 

ground : 162 m m  

from F2 to the 

ground : 118 m m  

290 I_ 

F2 
B 

2 

70 57 52 ! gl=20,5 

w 

10 
2 

30 
4 

---------_----_------------- < 
3 t= 

I 1 

D (2 off) anale ,ron 20 20 . 3 m m  

B f4 off) steel : thickness 5 m m  

r.55 
Corners rounded 10 m m  

@ 125 - 3 62 

62s 

E I2 off) angle oron 20 20 3 m m  

A (1 off 1 steel : thickness 5 m m  

C (4 off 1 semi-hard stitl 

42 

50 35 
Q 60 

Ii (2 off) symmetrical plate, 

thickness 5 m m  

F (2 off J semi-hard steel 

_--------------- ----- 

L- -225 ~~ 
G (1 off) ; U-section40 20 m m  



2 Gearbox 0 4 MANUFACTURING DRAWINGS FOR TOOLS NOT SOLD 

-\ 

MR. 630.44/ 11 

ex MR. 3320-160 

U-section, 35 m m  - 

caulk the end of the rod 
Plain washer, dia. 10 m m  

10 m m  nut, pitch 1 .5 m m  Two oval holes 

\ / , 

_. __-- -..- / I.; :I, \ 
I 

I I 

. MR. 630~52/21 
ex MR. 3365.-250 

Flat bar, 20 4 m m  

MR. 630-66 19 

I 



MANUFACTURING DRAWINGS FOR TOOLS NOT SOLD 0 4 Gearbox 3 

MR. 630~44/10 
Hook with eye 

dia. 10 mm 
ex MR. 3320-150 

Choln, dlo. 7 mm 
pitch 43 mm 

I 

f 

-fLs 

ea;lpb3, 

L 

t 

i 

Mark : 1. 3056-T 
- 2. Mode ir 

France 

7 

I 
I 

MR 630-34 / 26 

11 OIO.. 80 mm milled 1 at 450 

Semi - hard.steel. 

Dlo. 80 mm mllled 

Semi--hard steel 



MANUFACTURING DRAWINGS FOR TOOLS NOT SOLD 
ront and rear axles 1 

MR. 630-21/23 
ex MR. 3408-270 a 

* 18 14 w 

MR. 630-64 23 
ex MR. 4114 

29 mm across 
flats 

im 
l9s 

1 

Semi-hard steel 

MR. 630-31 ?2 

0 

ex MR. 1 7 6 76-170 

2 clt 450 Drown steel 1 

t 0.30 

0:80$2 
-7 

P------- 

MR. 
r 

630-66 16 
MR. 4544 

-I- 

160 

Hardened steel 
- 



MANU’FACTURING DRAWINGS FOR TOOLS NOT SOLD 0 9 s uspension I 

MR. 630-la4/4 
ex MR.. 3434-30 

20 

2il!il 30 

20 -fiF Y’ 453 

Semi-hardened steel 
o b must gave a 

cross-section of 
42 10 



MANUFACTURING DRAWINGS FOR TOOLS NOT SOLD 0 10 Steering 1 

MR. 630-22, 90 

ex MR. 3404-50 o 

1969-T Bis 

II I II 
Itxl; I lidI 

a 
/- 

A : file the weld inside th‘e yoke if 

necessary 

Detoil 0 

I i I w 
Detail b 

/ i Developed length : 40 mn 

1 I 



2 Steering 10 0’ MANUFACTURING DRAWINGS FOR TOOLS NOT SOLD 

MR. 630.16/7 - 

4 

-I- 
l'l 

+ 

ex MR. 3691-70 11 z 

) 22&, 

r 

F 

3 -& 

id- 

30’10 steel sheet 



MANUFACTURING DRAWINGS FOR TOOLS NOT SOLD 0 11 Brakes 

MR. 630-&t/32 
ex MR. 4148-50 

4$. 4.5 ---- --_----- 

- --- 

4 f\ f-4 
$ 

d- i, I + 
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