




























OPERATION N ° MA.Di. 00 : Vehicle jacking and towing points. Op. MA.Di. 00 1 

I. JACKING POINTS 

It is imperative to use only the { ackin g points listed belc w 

Under no c ircumstances must the sidemembers be used to r a i s e the veh i c le 

// the sidemembers are distorted this will inevitably result in : 

• defective alignment of axles 

• deterioration of sound insulation and increase in drumming 

• unbalanced braking. 
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N O T E : The j a c k i n g points for the E s t a t e are ident i ca l to those for the Saloon. 

A : L i f t i n g points under whee ls . 

B - B l : J a c k i n g points for car jack , on underside 
of vehic le (for wheel changing ). 

C : J a c k i n g points under front axle ( in l i n e 

with engine mountings ). 

D : J a c k i n g points under body. 

E + B 1 : R a i s i n g points for l i f t ing by double -p i l lar 
l i f t i n g ramp ( w i t h chocks at E ). 

E + F : R a i s i n g points for fork l i f t ( with chocks 
at E and F ). 

N O T E : The spec ia l chocks to be placed at E 
and F are so ld by suppliers of l i f t i n g ramps or 
fork l i f t trucks. 
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OPERATION No. MA.Di. 100-00 -.Characteristics and special features of the engine. Op. MA.Di. 100-00 13 

(2500 cc ENGINE ) 

6. Cylinder-block and pistons : 

a) Cy l inder -b l o ck : 
Cy l inder machined in a cast iron housing. 

b) P i s t o n s : 
- in lead-coated aluminium, 
- correct f i t t ing : 

- the c lover-shaped recess in the piston must face the camshaft s i d e . 
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o c) P i s t o n rings : 

Correct f i t t ing of piston rings 

B. 12-21 

The mark on one face of the r ing must face the 
crown of the p is ton . 

1 -Compress ion r ing 

2 - O i l scraper r ing 

3 - Scraper-col lector r ing 
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- Tightening torque for the balance-w
eight fixing screw
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Crankshaft end-float 
: 0.07 to 0.17 m

m
. 









OPERATION No. MA.Di. 100-00 : Characteristics and special features of the engine. Op. MA.Di. 100-00 21 

OIL PUMP 

u 
'Z PRESSURE RELIEF V A L V E 

Set screw for f i x i n g the pressure re l ie f valve 
housing 



22 OPERATION No. MA.Di. 100-00 : Characteristics and special features of the engine. 

TIMING LUBRICATION 

E A R L Y A R R A N G E M E N T L A T E A R R A N G E M E N T 

f *~U 1977 ) (11/ 1977 »-) 

NEW D E L I V E R Y P I P E 

The lubr icat ion pipe (1 ) has been e l iminated s ince 11/ 1977. The t iming lubr icat ion i s now provided through two 
cal ibrated holes at « a » near the del ivery pipe (2 ) f langes. 

The late delivery pipe and the one of the early type cannot be interchanged. 











4 OPERATION No. MA.Di . 144-00 : Characteristics of the injection system 

SECTION OF A BOSCH INJECTOR-CARRIER AND INJECTOR 
B . 14-4 

Injector carrier BOSCH Type K B 50 S 621/ 13 
Pintle type injector BOSCH Type DNSO 5 D 189 

Calibration : Adjustment by washer ( I) from 1 to 1.95 mm i 130 ; 8 bars for new parts ( 1885 J 1 6 psi } 
in steps of 0.0 5 mm 

[ 120 bars for used parts ( 1740 Q psi ) 



OPERATION No. MA.D i . 144-0 : Checking and adjusting the injection system. Op. MA.D i . 144-0 1 

I. ADJUSTING THE C A L I B R A T I O N OF AN INJECTOR 

78-228 
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Testing liguid : Refined paraffin - Kerdanne or Dilutine 
Viscosity : 1 to 2.5 centistocks at 20° C 
Density : 0.77 to 0.81 at 20° C 

As paraffin has a flash point of 45° C, it is essential to take the necessary precautions and ensure that the 
reguired fire regulations are observed. 

Keep hands away from the paraffin jets (use a transparent protective screen % The penetrating force of these jets 
is such that they could cause serious injury and cause blood poisoning. 

The cal ibrat ion adjustment screw { 1 ) of the in jector must only be screwed up or unscrewed on bench 4026-T. 

The pump fever must be actuated cont inuously in order that the seating and needle are cont inual ly lubr icated 

and cleaned. 

Roto-Diesel Bosch 

122+5bars 130+8 bars 
0 0 

112 + ^bars 120 4 |bars 

1°) Calibration pressure : 

Adjust spring pressure to recommended value 
New injector carrier 

Used injector carrier 

If the pump lever i s actuated with a brisk sharp action, the injector should produce a very fine and homo
geneous spray. 

2°) Tightness oj needle seating : 
Tests should be carried out with the injector-carrier assembly in a vertical position and the injector 
positioned downwards. 
Wipe the end of the injector so that it is dry. 
By actuating the calibrating pump lever, maintain a pressure 10 bars below calibration pressure. 

The injector should not drip within 30 seconds. 
Moistening should not be regarded as a reason for rejection. 



2 OPERATION No. MA.D i . 144-0 : Checking and adjusting the injection system. 

I I . CHECKING AND TIMING THE INJECTION PUMP ( ROTO-DIESEL 

This operation can also be carr ied out on a suitable test bench by using the vehic le diagnosis socket (See Tools 

and Equipment Bu l le t in No. 77-21 ) . 

IMPORTANT : The values indicated in Bu l le t in No. 77-21 (obta ined under wel l -def ined cond i t ions ) are in ject ion 

advance values, at id l ing speed. They are not to be mistaken for the in i t i a l t iming values mentioned in the 

operation below. 

15 185 

1 . Remove the rocker cover. 
Turn crankshaft in direction of engine rotation to 
bring valves of cylinder No. 4 (timing end ) into 
the rocking position ; the piston of cy l inder No. 1 

w i l l be near TDC, compression stroke. 

2. Find the TDC of No. 1 cy l inder p iston : 

a) Using support 5003-T.A from kit 5003-T a , 
remove exhaust valve springs from No. 1 
cylinder. 
Free push rod and tilt rocker arm ( 1 ). 

76-39 

1 5 089 

Take care that the valve does not fa l l into the 

cyl inder when piston is at BDC. 

Accompany the movement of the valve to 

maintain i t in contact with the piston head ; 

hold the valve i f the crankshaft is to make a 

complete rotat ion. 

b) Find TDC of No. 1 cylinder. 
Position support 5003-T.A equipped with dial 
gauge 2437-T fitted with extension 5003-T.C. 
Turn crankshaft (a quarter of a turn ) in the 
opposite direction to normal engine rotation 
then in the normal direction of rotation to the 
precise point when the large needle of the dial 
gauge changes direction, which corresponds to 
TDC of the piston. 
Set the zero mark of the movable dial of the dial 
gauge in line with the large needle and note 
position of totalizer needle. 

3. Turn the crankshaft in the opposite direction to 
engine rotation to lower the piston by 7 mm 
( 7 turns of the large needle of the 2437-T dial 
gauge ). 

4. Remove Diesel fuel filter ( 2 ). 
Remove the dipstick. 
Remove the inspection cover ( 3 ) of the injection 
pump. 



OPERATION No. MA.D i . 144-0 : Che oking and adjusting the injection system. Op. MA.D i . 144-0 3 

76-13 

13089 T H , mm 

"TH 5008-T.B 

L 17-1 

15 186 

For nuts 
spanner 

), use a 13 mm o 

5. Find internal t iming point of pump : 

a) Position : 
- support 5008-T.B, 
- probe 3089-T.fL, 
- dial-gauge 3089-T.F, 
- play take-up rod 6008-T. 

b) Turn the crankshaft in the normal direction of 
engine rotation up to the precise point when large 
needle of dial gauge 3089-T.F changes direc- ' 
tion (probe being at the deepest point in the 
groove of the distributor rotor). 
Set zero mark of movable dial opposite large 
needle and note position of totalizer needle. 

6. Check the t iming of the in ject ion pump : 

a) Return piston to TDC. 
b) Turn crankshaft in the opposite direction to 

engine rotation until the piston has dropped 
7 mm before TDC (i .e. 7 complete turns of 
large needle of dial gauge 2437-T ). 

c) Turn crankshaft in the normal rotation of engine 
rotation until pump internal timing point is 
reached. In this position the dial gauge 2437-T-
must indicate the correct setting i ,e . 

C X 2200 : 4.68 ± 0 . 0 3 mm before TDC 
C X 2500 : 5.12 ± 0 . 0 3 mm before TDC 
if not, re-time pump. 

7. Adjust ing the t iming of the in ject ion pump : 

a) Reset piston at TDC. 
b) Turn crankshaft in the opposite direction to 

engine rotation until piston has dropped 7 mm 
before TDC. 
Turn the crankshaft in the normal direction of 
engine rotation to bring piston to point of 
init ial timing , 
i.e. : C X 2200 .: 4.68 mm before TDC 

C X 2500 • 5.12 mm before TDC 

b) Loosen screw ( 1 ) (6 mm hexagonal Al len Key ) 
and screws and nuts ( ). 
Turn injection pump until large needle of dial 
gauge 3089-T.F changes direction ( probe 
inserted to maximum extent). 
Tighten screws and nuts ( — • ) and screw ( 1 ) 
checking thai needle of dial gauge 3089-T.F 
does not move. 

8. Check timing. 

pen 

9. Remove : 
- play takeup rod 6008-T, 
- dial gauge 3089-T.F and support 5008-T.B, 
- probe 3089-T.H 

Refit inspection plate. 
Seal screws ( 2 ) ( sealing pliers 5008-T.D ). 



4 OPERATION No. MA.D i . 144-0 : Checking and adjusting the injection system. 

10. Remove dial gauge 2437-T. 
Using support 5003-T.A fit : 
- valve springs, 
- split collets and valve-spring cup. 
Tilt exhaust rocker arm and position push rod. 
Check exhaust rocker arm clearance ( 0,20 mm 
cold). 
Fit. the rocker cover : 
Screw up each nut by hand until it comes into 
contact with the copper washer, then, using a 
spanner, screw up the nut by 1 1/2 turns. 
This tightening corresponds to a torque of 

0.5 to 0.8 da Nm (3 .5 to 6 f t . l b ) 

11. Fit fuel filter ( 1 ). 
Bleed the injection system. 

I I I . ADJUSTING THE INJECTION PUMP CONTROLS ( ROTO-DIESEL ) 

A * CX 2200 - M 22 /621 ENGINE 

1 5 224 

ENGINE COLD 

1. Adjust ing the shut-off control ( »— 6 2976 j : 

Switch the ignition on. 
With lever (3 ) against its stop at « a » there should be a clearance of 3 ±>1 mm at the end of the cable sleeve 
at point « b ». 
If not, adjust tension of cable (4) by means of cable tightener (8 ). 

2. Ad jus t ing the fast-idle control : 

a) Check that control cable ( 5 ) is tensioned and that piston ( 6 ) is at the « MAX » position ( by pushing in the 
direction of the arrow ( wmmm^^- ). 

If not, push piston (6 ) as far as it wi l l go in the direction of the arrow ( ), ensure cable (5) is 
taut and tighten cable tensioner (7 ) on its stop at point « c ». 



OPERATION No. MA.D i . 144-0 : Checking and adjusting the injection system. Op. MA.D i . 144-0 5 

77-544 

ENGINE WARM 

Wait for the fans to cut-in, and then to cut-out. 
b) Check that control cable ( 8 ) is slack and that nut ( 10) is against its stop at point « a », 

If not, check the operation of thermostatic sensor (6) controlling the fast idle : with cable (8) disconnected, 
there should be a difference of more than 6 mm in the length of the cable between its « engine cold » and 
« engine warm » positions. 

3. Ad jus t ing the accelerator control : 

a) Check that lever ( 2 ) is against the idling speed stop (9) and that cable (8 ) is slack. If not, adjust accelerator 
control by moving pin ( 5 ). 

b) With the engine stopped, fully depress the accelerator pedal and check that lever ( 2 ) is against screw ( 3 ). 
If not, move pin ( 5). 

4. Ad jus t ing the id l ing speed : 

Engine id l ing speed : 800 ± 2 5 rpm 

P R O C E D U R E . * 

Loosen nut (10 ) and adjust stop ( 9 ) to obtain the reguired idling speed. 
// the required speed cannot be obtained, loosen anti-stall stop screw (11). 

5. Adjust ing the ant i -s ta l l stop : 

Accelerate the engine several times to its maximum r.p.m, and release the accelerator ; the engine must not stall . 
If it does, screw in stop screw (11 ) to increase idling speed by 50 rpm then unscrew by one turn. 
Ensure that idling speed remains within tolerances (800 ±-25 rpm J. 

6. Checking the stop control : 

Check that engine stops when switched off. 
If not, check the operation of electrically-operated stop control (4) (electrovalve). 
- Check the operation of mechanically-operated stop control (1 ). 



6 OPERATION No. MA.D i . 144-0 : Checking and adjusting the injection system. 
X 

77-757 

B - CX 2500 - M 2 2 / 6 2 9 ENGINE 

77-755 

ENGINE COLD 

1. Ad jus t ing the fast- id le control : 

a) Check that control cable ( 2 ) is tensioned and that piston ( 3 ) is at the « MAX » position ( by pushing in the 

direction of.the arrow ( ). 
If not, push piston ( 3 ) as far as it w i l l go in the direction of the arrow ( wmm^&~), ensure cable (2 ) is 
taut and tighten cable tensioner ( 1 ) on its stop. 

:NGI E 

77-7 59 

Check that control cable ( 2 ) is slack and that 

piston (3 ) is against its stop ( 5 ). 

If not, check the operation of thermostatic 

sensor ( 4 ) controlling the fast idle : with 

cable ( 2 ) disconnected, there should be a 

difference of more than 6 mm in the length , 

between its « engine cold » and « engine warm » 

positions. 
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2. Ad jus t ing the accelerator control : 

a) With the engine stopped, fully depress the 
accelerator pedal and check that lever (1 ) is 
against the screw at « a ». If not, move pin ( 2) 
to obtain this condition. 

b) With the accelerator pedal released, check that 
lever (1 ) is against stop (4 ) and that cable (3) 
is slack. If not, adjust the stop-screw of the 
accelerator pedal. 

3. Ad jus t ing the slow running : 

A - Residual output (an t i - s ta l l i ng ) : 

a) Place shim 6010-T.A against stop (4). 
(A 2 mm shim can be used in place of shim 
6010-T. A ) . 

b) Free idling lever ( 8 ) by swivelling stop ( 7 ) 
by 90°. Limit travel of idling lever (8 ) with 
stirrup 6010-T.B placed on bracket (5) . 

c) With engine running, slacken locknut (6) , set 
engine speed at 800 ± 5 0 rpm by swivelling the 
shim 6010-T.A. Then, tighten the locknut. 

d) Remove the shim and stirrup, let idling lever 
rest against its stop (7 ). 

B - Id l ing speed : 

- Slacken locknut ( 9 ). 
- Set idling speed at : 800 ± 2 5 rpm by 

turning fast idle assembly (10), tighten 
locknut ( 9 ). 

4. Test ing engine decelerat ion : 

Accelerate the engine fully, then release the 
•accelerator lever. If there is too important a 
« dive » or too slow a deceleration,(«dive ni l »), , 
reset the adjustment, If the malfunction continues 
to exist, use stop-screw ( 4 ) as follows : 
- unscrew by a quarter turn if there is too important 

a « dive », 
- screw up by a quarter turn in case the deceleration 

is too slow, 
- check the idling speed. 

5. Check the stop controls : 

- Check that the engine stops when switching off 
the ignition. 
If is does not, check the operation of the 
electrically-operated stop control (11 ) (electro-
valve ). 

- Also check, if the mechanically-operated stop 
is working, by disengaging idling lever ( 8 ) from 
shim ( 7 ) and by allowing it to come to rest 
against the engine timing gear casing. 



OPERATION No. MA.D i . 144-0 : Checking and adjusting the injection system. 

IV. CHECKING AND TIMING THE INJECTION PUMP ( BOSCH ) 

This operation can also be carried out on a sui table test bench by using the vehic le diagnosis socket (See Tools 

and Equipment Bu l le t in No. 77-21 ). 

IMPORTANT : The values indicated in Bui letin No. 77-21 (obta ined under wel l -def ined condi t ions ) are in ject ion 

advance values, at id l ing speed. They are not to be mistaken for the in i t ia l t iming values mentioned in the 

operation below. 

B.17-1 

12107 

3089-T.F 

5003-T.B 

12 108 

1 . Remove the following : 
- the rocker cover, 
- the injector pipes. 

2. Turn the crankshaft to bring pistons of No. 1 
cylinder (flywheel end ) and No. 4 cylinder 
(timing end) near TDC. As No. 1 cylinder is 
on the compression stroke, the valves of-No. 4 
cylinder are in the rocking position-. 

3. Remove the pump rear plug and check that groove 
« a » of pump distributor piston faces feed outlet ( B ) 

of No. 1 cylinder. 

4. F i t support-grip 5003-T.B, equipped with dial 
gauge 3089-T.F fitted with contact point 5003-T.D 
(from kit 5003-T bis ) in place of pump rear plug. 

5. Find B D C of pump dis t r ibutor piston : 

a) Turn the crankshaft by a quarter turn in the 
opposite direction to engine rotation. 

b) Turn the crankshaft in the engine direction of 
rotation up to the precise point when the large 
needle of the dial gauge, once stabilized, starts 
moving. 

c) Set the zero mark of the movable dial of the dial 

gauge in line with the large needle and note the 

position of the totalizer needle. 
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6. Find TDC of No. 1 cy l inder piston : 

a) Using bracket 5003-T.A from kit 5003-T bis, 
remove springs of No. 1 cylinder exhaust 
valve. 
Disengage the pushrod and tilt the rocker arm. 

Take care that the valve does not fo i l into 

the cy l inder when the piston is at BDC. 

Accompany the movement of the valve to 

maintain i t in contact w i th the piston c rown ; 

hold the volve i f the crankshaft is to make 

a complete ro ta t ion. 

b) Find TDC of No. 1 cylinder piston. 

Position bracket 5003-T.A equipped with dial 
gauge 2437-T fitted with extension 5003-T.C, 
Turn the crankshaft by a quarter turn in the 
opposite direction to the proper engine rotation, 
and then, in the proper direction of rotation, up 
to the precise point when the large needle of 
the dial gauge changes direction, which 
corresponds to TDC of the piston. 
Set the zero mark of the dial -gauge rotatable 
dial in line with the large needle and note the 
position of the totalizer needle. 

7. Find stat ic t iming point for No. 1 cy l inder : 

a) Slowly turn the crankshaft in the opposite 
direction to engine rotation until the dial gauge 
large needle has travelled 3 complete turns, 
i.e. : 3 mm 

b) Slowly turn the crankshaft in the direction 
of engine rotation to bring the piston to the 
static timing point, i .e. : 
CX 2200 . 1.19 mm before TDC 

Take in the reading on dial gauge 3089-T.F 
fitted to the pump. This reading corresponds 
to the lift of distributor piston. It should be : 

0.45 ± 0.01 mm 

If not, re-time the pump, 
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1 2108 

12112 

8. Ad just ing the in ject ion pump t iming : 

a) Bring the piston to TDC. 

b ) Turn the crankshaft in the opposite direction 
to engine rotation ( i .e. 3 complete turns of 
large needle on dial gauge ). 
Turn the crankshaft in the normal direction of 
engine rotation to bring the piston to the point 
of static timing, i .e . : 
CX 2200 . 1.19 ± 0.01 mm before TDC 

c) Slacken the pump securing nuts. 

d) Bring the needle of the dial gauge fitted to the 
pump to : 0.45 ± 0.01 mm. 

Turn the pump casing towards the inner section 
of the engine. 
Tighten the securing nuts to : 
2.4 to 2.6 da Nm ( 17.5 to 19 f t . lbs ) 

When tightening, the needles of the dial gauge 
on pump should not move. 

9. Check the in ject ion pump t iming. 

10. Remove the dial gauges and the bracket 5003-T.B. 

11. F i t the plug with its seal to the injection pump 
Tightening : 4 to 6 da Nm (29 to 43.5 f t . l b s ) . 

12. Using bracket 5003 T .A, fit the following : 
- the valve springs, 

the split collets. 
Tilt the exhaust rocker and position the pushrod. 
Adjust the rocker clearance (0.20 mm, cold), fit 
the rocker cover. 
Tightening torque of nuts : 0.5 to 0.8 da Nm (3 .5 
to 6 f t . l bs ) 

(See lightening procedure on page 4, par. 10). 

13. F i t the injector pipes. 
Bleed the injector system. 
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6. Find TDC of No. 1 cy l inder piston : 

a) Using bracket 5003-T.A from kit 5003-T bis, 
remove springs of No. 1 cylinder exhaust 
valve. 
Disengage the pushrod and tilt the rocker arm. 

Take care that the valve does not fa l l into 

the cyl inder when the piston is at BDC. 

Accompany the movement of the valve to 

maintain it in contact w i th the piston crown ; 

hold the valve i f the crankshaft is to make 

o complete ro ta t ion. 

b) Find TDC of No. 1 cylinder piston. 

Position bracket 5003-T.A equipped with dial 
gauge 2437-T fitted with extension 5003-T.C. 
Turn the crankshaft by a quarter turn in the 
opposite direction to the proper engine rotation, 
and then, in the proper direction of rotation, up 
to the precise point when the large needle of 
the dial gauge changes direction, which 
corresponds to TDC of the piston. 
Set the zero mark of the dial-gauge rotatable 
dial in line with the large needle and note the 
position of the totalizer needle. 

7. Find stat ic t iming point for No. 1 cy l inder : 

a) Slowly turn the crankshaft in the opposite 
direction to engine rotation until the dial gauge 
large needle has travelled 3 complete turns, 
i.e. : 3 mm 

b) Slowly turn the crankshaft in the direction 
of engine rotation to bring the piston to the 
static timing point, i .e. : 
CX 2200 : 1.19 mm before TDC 

Take in the reading on dial gauge 3089-T.F 
fitted to the pump. This reading corresponds 
to the lift of distributor piston. It should be : 

0.45 ± 0.01 mm 

If not, re-time the pump. 
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1 46 52 

1 2108 

12112 

8. Adjust ing the in ject ion pump t iming : 

a) Bring the piston to TDC. 

b) Turn the crankshaft in the opposite direction 
to engine rotation ( i .e. 3 complete turns of 
large needle on dial gauge). 
Turn the crankshaft in the normal direction of 
engine rotation to bring the piston to the point 
of static timing, i .e. : 
C X 2200 . 1.19 + 0.01 mm before TDC 

c) Slacken the pump securing nuts. 

d) Bring the needle of the dial gauge fitted to the 
pump to : 0.45 ± 0.01 mm. 

Turn the pump casing towards the inner section 
of the engine. 
Tighten the securing nuts to : 
2.4 to 2.6 da Nm ( 17.5 to 19 f t . lbs ) 

When tightening, the needles of the dial gauge 
on pump should not move. 

9. Check the in ject ion pump t iming. 

10. Remove the dial gauges and the bracket 5003-T.B. 

11 . F i t the plug with its seal to the injection pump 
Tightening : 4 to 6 da Nm (29 to 43.5 f t . lbs ). 

12. Using bracket 5003-T.A, fit the following : 
- the valve springs, 

the split collets. 
Tilt the exhaust rocker and position the pushrod. 
Adjust the rocker clearance ( 0.20 mm, cold ), fit 
the rocker cover. 
Tightening torque of nuts : 0.5 to 0.8 da Nm (3.5 
to 6 f t . l b s ) 

(See tightening procedure on page 4. par. 10). 

13. Fit the injector pipes. 
Bleed the injector system. 

J 



OPERATION No. MA.D i . 144-0 : Checking and adjusting the injection system. Op. MA.D i . 144-0 11 

V. ADJUSTING THE « BOSCH » INJECTION PUMP CONTROLS. 

L. 14-3 

ON NO ACCOUNT must the posit ion of screws ( 9 ) and ( 10) be altered 

ENGINE C O L D 

1. Ad jus t ing the fast idle control : 

1°) Set the idling manual control to zero (min. idling). To do that, turn the button, located under the dash
board, in the opposite direction to the arrow mark on it. 

2°) Make sure that cable ( 4 ) is slack. 
If not, actuate cable tensioner (3 ), 

3°) Set the idling manual control to fast-idle position. 
To do that, turn the button fully in the direction of arrow. 

4°) Check measurement ( L ) which should be 14^ ^ mm. 

// not, slacken locknut ( 5 ) and actuate screw (6). 



12 OPERATION No. MA.Di ' . 144-0 : Checking and adjusting the injection system 

L. 14-5 

ENGINE WARM 

2. Ad jus t ing the id l ing speed : 

Engine idling speed : 800 ( 25 rpm 

P R O C E D U R E . 

Disconnect : 
- the return spring of the accelerator control from « a », 
- the linkage rod ( 1 ) from « b », 

Adjust the idling by actuating screw (4), tighten the locknut. 

3. Ad jus t ing the controls : 

Connect : 
the return spring of the accelerator control to « a », 

- the linkage rod ( 1 ) to « b » so as to obtain clearance J 
If not, alter the length of rod (I). Tighten locknuts (2). 
Make sure that lever ( 3 ) s t i l l abuts on its stop at « c ». 

0.1 to 0.4 mm. 

4. Accelerator control : 

With the accelerator pedal fully depressed (full acceleration 
If not, move the clip in the grooves of sleeve stop (6). 

check that lever (3 ) abuts against « d ». 

5. Checking the stop controls : 
- Check that the engine stops when the ignition is switched off, 

If not, check the operation of electrically-operated stop control (4) ( electrova/ve ). 
Check the operation of mechanically-operated stop control ( 5). 



OPERATION No. MA.D i . 145-0 : Bleeding the injection system. Op. MA.D i . 145-0 1 

I - B L E E D I N G THE D I E S E L - F U E L SYSTEM 

(ROTO-DIESEL) 

02 
Oi 
O 
u 

u 

u 
< 

< 
X 
u 

CO 

CO 

o 

o 
z 

15 225 

NOTE : In order to drain the fuel filter of the water which it contains, slacken draining plug under bowl. After 
draining the water, tighten draining plug under bowl, loosen bleed-screw on union (3) and evacuate the air by 
actuating pump primer handle ( 1 ). 

N O T E : I t i s essent ia l that the work be carr ied 

out in the sequence indicated below. 

1. Loosen the following bleed-screws : 
- on union (3 ) at Diesel-fuel filter outlet 
- on hydraulic head ( screw 2 ) of the injection 

pump. 

Bleeding the pump. 

3. Continue to pump until Diesel fuel runs free of 
air bubbles through the bleed-screw (2) on the 
hydraulic head. 

Bleeding the filter 
Tighten bleed-screw. 

2. Loosen handle (1 ) on the priming pump and 
actuate i t until Diesel-fuel runs free of air 
bubbles through bleed-screw on union ( 3). 

Tighten the bleed-screw. 

4. Screw in handle on priming pump. 

NOTE : On pumps of this type, the injectors 
bleeding is obtained automatically. 



2 OPERATION No. MA.D i . 145-0 : Bleeding the injection system. 

BLEEDING THE D I E S E L - F U E L SYSTEM 

( BOSCH ) 

NOTE : To drain fuel filter of the water which it contains, the bleed-screw (2 ) must be slackened and the priming 

pump lever operated until the water is drained away via the nylon tube ( 3). 

78-126 

1 . Slacken : 

- air bleed-screw ( 1), 
- the supply line unions ( injector end ] 

2. Operate the priming pump lever ( on the fuel 
filter ) until the fuel runs free of air bubbles 
through bleed-screw ( 1). 

Tighten the bleed-screw. 

3. Hold accelerator pedal in semi-depressed position 
and actuate starter until Diesel fuel flows through 
the unions. 

Tighten the unions. 



OPERATION N° MA.Di . 220-0 : Checking oil pressure on the vehicle Op. MA.D i . 220-0 1 

CHECKING OIL PRESSURE ON THE V E H I C L E 

5. Connect union 6005-T to location for the plug 
( copper washer (2) under head ). 

Tighten union screw ( 3). 

6. Run the engine. 

With oi l at 100° C, the pressure should be : 
- 1 bar ( 14.5 psi ) minimum at 1000 rpm 
- 3.7 to 4.5 bars (53.5 to 62 psi ) at 3500 rpm 

7. Remove unions 6004-T and pressure gauge 
Refit plug f 1) ( copper washer ). 

Tighten ing torque : 30 to 35 mAN (21.7 to 25.9 

f t . l b ). 

Refit spare wheel. 

NOTE : This operation may also be carried out 

using the M U L L E R kit ( ref. 451 ). 



COOLING SYSTEM 

OPERATION No. MA.Di. 230-00 : Characteristics and special features of the cooling Op. MA.Di. 230-00 1 
system. 

DC 
O 
U 

CHARACTERISTICS. 

1. Water circuit : 

« Self de aerating » type with header tank. 
F i l l i n g Cap on header tank 
L e v e l (cold, in de-aerated state') See mark in header tank 
Coolant (water + antifreeze ) 12.5 l i tres 

/ 15° C i . e . 28 % of antifreeze 
C i r c u i t protection ( ind i ca ted by a labe l ) | 30° C i . e . 50 % of antifreeze 

- Surface of radiator 23 dm2 
- Ca l ibrat i on of pressure cap 0 5 bars (7,25 p s i ) 

— • Thermostat : 
^ - Make C A L O R S T A T 
uj Reference No V 24 - Ref V 6532 
h-
< Begins to open 78 3. C 

x Minimum opening at 90° C 7 5 mm 
u 

2 Water temperature switch (on cy l inder head outlet tank) 
<» L i g h t i n g of warning lamp (on instrument panel) - C r i t i c a l temperature : 104° z 1 ,5° C 
1 Tightening torque , 2.5 to 3 da Nm ( 18 to 21.5 ft . lb ) 
c o 

o 

— N O T E : The coolant return hose for the heater unit has a white ident i f i cat ion mark painted on i t . 
z Make sure heater hoses are correctly fitted to the heater unit. 

2. Electric cooling fans : 

2 10 blade fans ( contro l led by a thermal swi t ch ) : 
Make : D U C E L L I E R Ref . 3708 

Power rating of e l e c t r i c fan 150 W 
Direct ion of rotation (seen from electric motor side of fan) C l o c k w i s e 

Thermal switch cut-in and cut-out temperatures (on radiator) 
Cut in of e lectr i c - fans : with temperature increas ing 87° to 92° C 
Cut-out of e lectr ic - fans : with temperature decreasing 87° to 82° C 

- Tightening torque ( f i t gcfsket with L o c t i t e Frenetanch ) 1.8 to 2 da Nm ( 13 to 14.5 ft.lb) 



2 OPERATION No. MA.Di. 230-00 : Characteristics and special features of the cooling system. 

COOLING SYSTEM 
Thermostat and heating unit open 

L 23-4 

Hot coolant 

Cold coolant 

1. Radiator 
2. Electric fans 
3. Radiator air bleed 
4. De-aerating pipe 
5. Drain tap 
6. Header tank 
7. Thermostat 
8. De-aeration chamber 

9. By-pass union 
10. Heater unit 
"1. Thermal switch for cut in of 

electric fans 
12. Bleed screw 
13. Water pump 



OPERATION No. MA.Di. 230-0 : Working on the cooling system. Op. MA.Di. 230-0 

I. FILLING THE WATER SYSTEM. 

Care must be taken to protect alternator from water when working on coo l ing system fitted close to this unit. 

Drain ing the radiator does not involve draining the heater unit . 
Two operations are involved : 

- part ia l f i l l i n g : 7.5 l i tres (radiator and engine b l o c k ) , 
- complete f i l l i n g : 12.5 l i t r e s . 

In both c a s e s , f i l l i n g i s effected v i a the header tank. 

15 087 
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F I L L I N G 

1. Open heater control to fu l les t extent ins ide the 
veh i c le ( complete f i l l i n g ). 

2. Remove bleed-screw covers (1 ) and (2 ). 
Connect to each Weed-screw (1 ) a transparent 
tube enabl ing a l eve l of 400 mm above that of 
the header tank to be obtained. 
L o o s e n bleed"-screws (1 ) and ( 2 ). 

3. F i l l c i r cu i t s lowly through the header tank. 

4. After re leas ing a i r , tighten bleed-screws. 
Remove the transparent tubes. 
Ref it bleed screw covers . 

5. C l o s e header tank ; screw cap ( 3) , tighten a 
quarter of a turn after the gasket comes into 
contact with i t s seat. 

15 087 

-1 rrrr=sf 

6. Start the engine. 
Run for 6 min . at 2000 rpm. 
Ensure that water c i rculat ion i s normal, i f 
not , drain again and a s s i s t priming of pump 
by pressur i z ing c i r cu i t ( 0.5 bar - 7.25 p s i ) 
through f i l l i n g or i f i ce . 

Do not open the bleed screw when the engine is 
running. 
Do not open header tank when the fans are rota
ting. 
Check level of header tank when the engine is 
cold. 



2 OPERATION No. MA.Di. 230-0 : Working on the cooling system. 

II. FILLING AND DE-AERATING THE AUXILIARY H E A T E R UNIT 

ON CX AMBULANCE VEHICLES 

Before connect ing the a u x i l i a r y heater unit water system to the main system, the fo l lowing must be carr ied out : 

- F i l l up the a u x i l i a r y heater unit and i ts hoses (wi th heater control open ) wi th 1.6 l i tres ( 2,8 pts ) of coolant 
l i qu id of the same type as that used in the main system. 

Connect a l l hoses , and tighten a l l hose c l i p s . 

- Start the engine, and wait for the e lec tr i c fans to cut in ( De-aeration time ). 

- Check the operation of the aux i l i a ry heater unit 

W H E N T H E E N G I N E IS C O L D , check the l eve l and top up if necessary . 



OPERATION No. MA.Di. 236-0 : Checking and adjusting the pulleys and belts. Op. MA.Di. 236-0 

I. P U L L E Y ALIGNMENT. 

Remove the protective plate (1 ) and the belts. 

7 6 - 5 

a: 
O 
u 

1. Aligning the camshaft pulley : 

a) P o s i t i o n device 3085 J T on the water pump 
pul ley. 

b) Br ing i ts rod into contact with the groove of 
the camshaft pu l l ey . 

( 0 2 / 2 978) : A l i g n i n g the camshaft 
pul ley i s carr ied out by p l a c i n g shims behind 
the pul ley . 

u 
< 
< 

u 

3 0 8 5 - T 

o 
Z 

76-7 

Tightening torque for nut (2 ) for the camshaft 

pulley : 8 da Nm (58 ft.lb). 

( 0 2 / 2 978- ) •' A l i g n i n g the camshaft 
pul ley i s carried out by p l a c i n g a spacer 
behind the p u l l e y . ' 

Th i ckness of ava i lab le spacers : 
10,60 mm - 11.50 mm 
12.40 mm - 13.30 mm 

P l a c e a bead of L O C T I T E F R E N E T A N C H at 
the end of the pul ley s p l i n e s , prior to the f ina l 
f i t t ing . 

Tightening torque for nut (2) : 9 to 10 da Nm 
(65 to 72 ft.lb). 

76-6 

2. Aligning the alternator pulley : 

Proceed as for camshaft pul ley (with securing 
screiv (3 ) for the alternator screwed in ). 

A l i g n i n g the alternator pul ley i s carried out 
by p lac ing shims behind the pul ley . 

Tightening torque for nut (4) for the alternator 

pulley : 4 da Nm (29 ft.lb). 













2 OPERATION N° MA.Di. 390-00 : Characteristics and special features of the source and 
reserve of pressure • hydraulic system. 

SINGLE CYLINDER HIGH-PRESSURE PUMP 
( Saloon with manual steering ) 

39-

17 a 19 m \
1,7 a 1,9 m.kg 

, _ . To air f i l ter 
1. Plug 
2. O-ring seal 
3. Seat 
4. O-ring seal 
5. O-ring seal 
6. Liner and piston 
7. Snap ring 
8. Spring retaining cup 
9. Spring 

10. Push rod and outer casing 
11. Plunger 
12. Roller 
13. Pump ventilation unions 

Inlet 

CHARACTERISTICS 

T h i s pump only differs from the s ingle cy l inder pump on the « CX Petrol Saloon » in respect of the two pump vent i lat ion 
unions ( 13). 
Rec iprocat ing s ingle cyl inder pump, driven by an eccentric machined on the camshaft. 
- Operating ratio 1 c y c l e / 2 engine revolutions 
- P i s t o n diameter 14 mm 
- P i s t o n stroke ( eccentric lift ) 10 ± 0.10 mm 
For indication purposes : f low rate [under load of 175 bars (2540 psi) liquid at 60° C ) l - 0 7 cc per cyc le 

SPECIAL FEATURES 

Adjustment : sillSS 
- Clearance J between pump body and pIu4C before tightening ) 0.05 to 0.09 mm 
• Clearance obtained using shims of various thickness 0.05 - 0.10 - 0.15 - 0.20 mm 
Tightening torque : 
- Pump f i x i n g screw on crank case 19 m A N ( 13.7 f t . lb ) 

(Insert a new paper gasket whenever pump is dismantled ). 
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OPERATION No. MA.Di, 390-00 : Characteristics and special features of the source and 
reserve of pressure - hydraulic system. 

HYDRAULIC SYSTEM SUPPLY DIAGRAMS. 

1. Supply diagram : 

a) Vehicles with manual steering ( 9/1976) 

Source of pressure 

Safety valve 

Brake valve 

Front brakes 

Front suspension 

Rear suspension 

Brake pressure l imiter 

Rear brakes 

b) Vehicles with power steering ( 9 / 1976 ) 

Source of pressure 

Brake accumulator 

Three-way union 

Safety valve 

Brake 
' v a l v e 

Supply to steering 

regulator 

Front suspension 

Rear suspension 

Brake pressure l imiter 

Front brakes 

Rear brakes 

Steering ( supply to s l i d e - v a l v e and operating cy l inder ) 



OPERATION No. MA.Di. 390-00 ^Characteristics and special features of the source and Op. MA.Di. 390-00 5 
reserve of pressure - hydraulic system. 

c) Vehicles with manual steering (9/ 1976 ) : 

Source of pressure 

cc 
O 
u 

u 

OS 
LU 
u < 
Qi 
< 
X 
u 

CO 

CO 

Safety va lve 

Brake v a l v e -

Front brakes 

Front suspension 

Rear suspension 

Brake pressure l imiter Rear brakes 

0 d) Vehicles with power steering (9/ 1976 

o 
z 
*• 
c 
II 
E 

• w 

Source of pressure 

Brake accumulator 

3-way union 

Safety valve 

• Brake valve 

Steering ( supply to s l ide -va lve and operating cy l inder ] 

Front brakes 

Supply to steering overnor Brake pressure l imiter 

Front suspension 

Rear suspension Rear brakes 
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BRAKES 

OPERATION No. MA.Di. 450-00 : Characteristics and special features of Op. MA.Di. 450-00 1 
the braking system. 

SUPPLY DIAGRAM FOR BRAKING SYSTEM WITH BRAKE PRESSURE LIMITER. 

L . 45-7 

Front brake unit ( L H Front brake unit { R H 

Rear suspension 
cy l inder ( . L H ) 

/ 
Rear brake unit ( L H 

Brake valve 

H P 
' Pr i o r i ty valve or brake 
accumulator ) 

Brake pressure l imiter 

Rear height corrector 

7 H P 

R E T U R N T O 
R E S E R V O I R 

Rear suspension 
cy l inder ( R H ) 

Rear brake unit ( R H 



2 OPERATION No. MA.Di. 450-00 : Characteristics and special features of the braking system. 

I. CHARACTERISTICS. 

The character i s t i c s and s p e c i a l features of the braking system on D i e s e l Es ta te vehic les are i d e n t i c a l to those 
on Pe t ro l Estate veh i c l es 
T h e character i s t i cs and s p e c i a l features of the braking system on D i e s e l Saloon vehic les only differ from those 
on Petro l Saloon veh ic les in the braking c i r c u i t , D i e s e l Saloons are fitted with a brake pressure l imiter . Its object 
is to vary the maximum pressure in the rear braking system as a function of the load imposed on the rear suspension 
and the pressure in the front braking system. It i s secured hor izonta l ly on the front subframe, behind the safety 
va lve . 

L. 45-6 F I G . 1 

Brake valve 
Air-chamber 

brake units 

L. 45-6 F I G . 2 

(when using rear brakes ) 

Brake valve 
- Air-chamber 

Rear 
suspension 

Rear 

brake units 

By -pass 

channel 

B a l l valve 

Front brakes 

( Vehicles • 9/1976 ) : 
The brake pressure l imiter cons is ts mainly of a 
s l i d e - v a l v e .the posit ions of which a l l ow or do not 
a l l ow the supply of f lu id under pressure from the 
brake valve to the rear brakes 
The ends of this . s l ide -va lve are submitted to the 
act ion of two forces 
- Force F exerted by the f lu id under pressure in the j L 

rear suspension 
- Force R exerted by spring ( 1 ) and increased by the 

value of force F 1 exerted by the front brake f lu id 
pressure during braking act ion . 

a) Vehicles in the « low » position {no pressure ) : 
Under the act ion of force R,that of the spr ing , s l i d e -
valve is in the pos i t ion ind icated in figure 1 T h e 
f lu id cannot pass from the brake valve to the rear 
brakes (and v i ce -versa ) 

b) Vehicle in the « normal » driving position, no 
action on brake pedal : 
Force F exerted by the rear suspension pressure 
is greater than Force R exerted by the spr ing . 
T h e s l ide -va lve i s in the pos i t ion ind icated by 
F igure 2, which a l l ows flow of f lu id from brake 
valve to rear brakes (and v i ce -versa ) 

c) Vehicle in motion, with the brake pedal actuated : 
F l u i d from the front brakes exerts a Force F 1 
which is added to Force R exerted by the spring. 
When these two forces are smal ler than Force F, 
s l i d e - v a l v e is in posit ion shown i n - F i g u r e 2. 
The rear brakes are suppl ied . 
When these two forces are greater than Force F, 
s l i d e - v a l v e i s in the pos i t ion shown.on Figure 1, 
T h e rear brakes are not suppl ied 
N O T E : F l + R > F i s true, when the pressure 
in the front brakes + 28 bars ( 406 p s i ) becomes 
greater than the pressure in the rear suspension. 
When F increases , F l increases Conseguently , 
maximum pressure in the rear brakes increases . 
In order to avoid .a sudden cut-out of the supply 
to the rear brakes, a ba l l - va lve s lows the flow 
of l i qu id from the. front,brakes. The act ion of this 
va lve is increased by the fact that an a i r bubble 
trapped in i ts chamber, secured at the rear of the 
front subframe upper crossmember on the L . H . s ide 
has to be compressed. Once the s l i d e - v a l v e has 
started moving, the supph' of f lu id i s not s lowed 
down, and it then flows through the by-pass 
channel . 



OPERATION No. MA.Di. 450-00 : Characteristics and special features of 
the braking system. 

Op. MA.Di. 450-00 3 

(9/ 1 976 •) vehicles : 

F I G . 1 L . 45-

cn o 
u 

< 
at 
< 
x 
u 

Brake valve 
(when using rear brakes 

One-way valve 

F i l t e r 

Brake valve 

Rear brake units 
Rear 

suspension 

FIG« 2 L . 45-

F i l t e r Brake valve 
when us ing rear brakes 

The brake pressure l imiter c ons i s t s mainly of a 
s l i d e - v a l v e , the pos i t ion of which a l l ows or does 
not a l low supply of f lu id under pressure from the 
brake valve to the rear brakes 
- one end of the s l i d e - v a l v e i s constantly subjected 

to the pressure of the rear suspension f lu id (which 
varies according to the load) 

- the other end of the s l i d e - v a l v e i s subjected to 
force R l , increased during braking act ion by force 
Fl exerted by the f lu id under pressure from the 
rear brakes 

Vehicle in the « low » position (no pressure) : 
Under the act ion of force R 1 a lone , the s l i d e -
valve i s in the pos i t ion shown on F i g . 1. 
The f lu id cannot flow from the brake valve to 
the rear brakes 
On the other hand, the one-way valve a l l o w s 
f lu id to flow from the rear brakes to the brake-
valve 

b) Vehicle in the « normal » driving position with 
no action on the brake pedal : 
Force F exerted by the rear suspension f lu id 
under pressure is greater than force Rl produced 
by the spring The s l i d e - v a l v e i s in the p o s i t i o n ' 
shown on F i g 2 which a l l ows f lu id to flow from 
the brake valve to the rear brakes and v i ce -versa , 

c) Vehicle in motion, with the brake pedal being 
actuated : 
F l u i d f lowing from the rear brakes, exerts a 
force F l which i s added to force Rl produced 
by the spring. 

Before « cut-out » : 
At the start of the brake pedal movement,force F l 
being s t i l l very smal l ,we have F l + Rl < F . T h e 
s l i d e - v a l v e a l l ows l i q u i d to flow to the rear 
brakes. 

After « cut-out » : 
Force F l having increased , and being added to 
Force R 1, we have F 1 + Rl > F. The s l i d e -
valve interrupts the flow of f l u i d to the rear 
brakes. 
The « eas ing » of the braking at the rear i s then 
a l lowed to proceed v i a the one-way va lve . 

N O T E : F 1 + R 1 > F i s true when the rear 
brake pressure + 28 bars (406 psi ) becomes 
greater than the rear suspension pressure. If F 
increases , F l increases as Well unt i l cut-out 
occurs. 
Consequently , maximum pressure in the rear 
brakes increases . 



4 OPERATION No. MA.Di. 450-00 : Characteristics and special features of the braking system. 

III. SPECIAL F E A T U R E S . 

- Clearance between pedal and brake-valve : 0 05 to 3 mm 

Stoplamp swi t ch : Lamp must light up as soon as pedal touches brake la/re. 

Main braking system : 

Diameter of d i s c 
Th i ckness of d i s c 
Minimum thickness after wear 
Max. run-out of d i s c 
Diameter of operating pistons 
Aera of one pad 
Th i ckness o f - l in ing on the pad 

F R O N T 

(all vehicles ) 

260 mm 
20 mm 
18 mm 

0,2 mm 
42 mm 
55 cm2 

1 1 5 mm 

R E A R 

Saloons 
( m-9/ 1977) 

233 5 mm 
9 mm 
7 mm 

0,2 mm 
30 mm 
24 cm2 
12 mm 

Saloons 
(9/1977 

224 mm 
7 mm 
5 mm 

0,2 mm 
30 mm 

18 5cm2 
13 mm 

Estates 

235 mm 
18 mm 
16 mm 
0.2 mm 
40 mm 
36 cm^ 
12 mm 

T Y P E O F B R A K E P A D L I N I N G ( Front l in ings incorporating warning lamp leads 

A U T H O R I Z E D R E P A I R F I T T I N G S 

V E H I C L E F R O N T R E A R 

Saloon 

T E X T A R T 254 

0 

F E R O D 0 748 

F E R O D O 748 

r 
F E R O D O 748 

Estate 

T E X T A R T 254 
c 

T E X T A R T 254 
c 

F E R O D O 748 

T E X T A R T 254 
r 

F E R O D O 748 
r 

F E R O D O 748 

R E A R B R A K E P A D 

9 / 2 9 7 7 Saloons 9 / 2 977 

E A R L Y T Y P E L A T E T Y P E 

Replacing rear brake pads : 

Two procedures are possible : 

1. With the hydraulic system pressurized : 
Place the vehicle on stands, with the manual 
height control in the << high » position so that 
the pistons may be drawn in. 

2. No pressure in the hydrat-lic system (or 
vehicle in « low » position) : 
Place the vehicle on stands. 
Slacken the screws in order to draw the pistons 



OPERATION No. MA.Di. 450-00 : Characteristics and special features of 
the braking system. 

Op. MA.Di. 450-00 5 

Handbrake ( Emergency brake ) : 

- T h i c k n e s s of the l i n i n g on one pad : 4.15 mm 
- Type of l i n i n g : '. T E X T A R T 270 
- Area of one pad : 12 cm2 ( 1.86 sq . in ) 
- A d j u s t i n g the pad : the pads must just contact the d isc at i ts highest points . 

Tightening torques : 

- F l e x i b l e brake pipe on front brake unit tube : 
- Nut secur ing front brake pipe on subframe : 
- Brake valve securing point : 
- P e d a l assembly securing point : 

3.6 to 4 da Nm (26 to 29 f t . l b ) 
2.1 to 2.4 da Nm (15 to 17 1 /2 f t . lb ) 
1.8 da Nm (13 f t . lb ) 
0.5 da Nm (3 1 /2 f t . lb ) 

REPAIRS. 

It is of the utmost importance that the vehicle original fitting should be maintained. 

The following conditions are prohibited : 

- mixing unit of the early type with units of the late type far IH and RH fittings. 

- fitting early type pads to a late brake unit, 

- fitting late type pads to an early brake unit. 



OPERATION No. MA.Di. 453-0 : Checking and adjusting the hydraulic brake control. Op. MA.Di. 453-0 1 

I - BLEEDING THE BRAKES ( 9/ 1976 ) 

Response time of the brake pressure limiter 
depends on the bleeding of the front brakes. 
- Too much air in air-chamber (1 ) slows dawn the 

cut-out of supply to the rear brakes, 
- No air in air-chamber (!) causes cut-out of 

supply to rear brakes to occur too suddenly, 

A . B L E E D I N G T H E F R O N T B R A K E S A N D T H E A I R 
C H A M B E R ( 1 ) 
N O T E : This bleeding must be carried out with no 
pressure in the system i n order to avo id any emul 
s i f y i n g of the l i q u i d , and consequently the poss ib le 
formation of air-bubbles i n the system. 
1. Release pressure in the system : 

a) R a i s e front of vehic le (whee ls free ). 
b) S lacken release screw (3 ) on pressure regula 

tor. Remove the front whee l s . 
c) P l a c e on each bleed screw ( 4 ) a transparent 

tube with i t s other end i n a c l ean container 
d) Maintain brake pedal fully depressed, and 

s l a c k e n bleed screws ( 4 ) . 
e) Remove air chamber ( 1 ). P l a c e a transparent 

tube on the end of pipe ( 2 ). 
2. Bleed the brakes : 

a) Start engine, (idling speed) and maintain 
brake pedal, fully depressed. 

b) Tighten release screw on pressure regulator, 
and let f lu id flow unt i l there are no more air 
bubbles in the 'bleed tubes. 
Then tighten the bleed s c rews . 

c) Re lease brake pedal ,and remove bleed tubes. 
d) Fit air chamber (I) after having blown it 

through with compressed air. 
e) Check bleed screws and air chamber ( 1 ) are 

properly sea led by fu l l y depress ing brake pedal , 
stop engine. P l a c e rubber protective caps over 
bleed screws . 

f) F i t front wheels and lower veh i c l e to the 
ground, 

B . B L E E D I N G T H E R E A R B R A K E S . 
3. Bleed the rear brakes : 

a) R a i s e rear of veh i c le ( wheels free ). 
Remove removable panels and rear wheels . 

b) P l a c e manual height control lever i n «high 
position » ( Re lease screw on pressure 
regulator tightened ). 

c) P l a c e on each bleed screw ( 5 } a transparent 
tube with i t s other end in a c l ean container. 
S lacken bleed screws ( 5 ). 

d) Start engine (idling speed). 
Depress brake pedal slightly. 

e) L e t f lu id flow u n t i l it i s free of a i r bubbles. 
"Then tighten bleed s c rews . 
Re lease brake pedal , 

f ) Remove bleed tubes. 
Check bleed screws are properly sea led by 
fu l ly depressing brake pedal . 
F i t rubber protective caps . 
Stop engine. 

4. F i t rear wheels and removable panels . 
Lower vehic le to the ground. 



2 OPERATION No. MA.Di. 453-0 : Checking and adjusting the hydraulic brake control. 

II - BLEEDING THE BRAKES (9/1976 

13 379 

13 398 

13 409 

A . F R O N T B R A K E B L E E D I N G . 

N O T E : To avo id emuls i fy ing the f l u i d and the 
consequent formation of air-pocket in the system, 
the circuit should not be under pressure when this 
operation is carr ied out. 

1. Release pressure in circuits : 
a) R a i s e front of vehic le (wheels f ree) . 
b) S lacken pressure regulator bleed screw ( 1 ). 

Remove front wheels . 
c) P l a c e a^transparent tube over each bleed 

screw ( 2 ) with i ts other end in a c lean 
container, 

d) Hold down brake pedal and loosen bleed 
screws (2). 

2. Bleeding : 
a) Start engine (idling speed) and maintain brake 

pedal fully depressed. 
b) Tighten pressure regulator bleed screw and 

a l low f lu id to flow u n t i l bleed tubes are free 
of a ir bubbles 
Then tighten bleed screws ( 2 ), 

c) Re lease brake pedal and remove bleed tubes. 
Check the bleed screws for leaks by depressing 
brake pedal to ful lest extent. 
Stop engine. 
F i t rubber protectors over the bleed s c rews , 

d) Replace front wheels and lower vehic le to the 
ground. 

B , R E A R B R A K E B L E E D I N G , 

3. Release pressure in circuits : 
a) Set manual height control to low position. 
b) "S lacken pressure regulator bleed screw ( 1 ). 
c) Wait u n t i l veh ic le has reached i ts lowest 

point. 
R a i s e rear of veh ic les (wheels free ), 
Remove lower rear wheel panels and rear 
wheels , 

d) Set manual height control to high position, 
e) P l a c e a transparent tube over each bleed 

screw wi th i ts other end in a c l ean container. 
f ) Open bleed screws ( 3 ) and depress brake 

pedal to fu l les t extent. 

4. Bleeding : 
a) Tighten regulator bleed screw ( 1 ). 

Start engine, (idling speed) ho ld ing brake pedal 
depressed. 

b) A l l o w f lu id to flow until no bubbles appear in tube-
Then tighten the bleed screws . 
Re lease brake pedal . 

c) Remove tubes. Check the bleed screws for 
leaks by depressing the brake pedal to fu l lest 
extent. 
F i t rubber protectors. 
Stop engine, 

5. Ref i t rear wheels and detachable pane ls . 
Lower veh i c le to ground. 



SPECIAL RECOMMENDED TOOLS 

T O O L S S O L D 

12 827 

77-760 

Clamp + bush for adjust ing s low-running on C X 2500 
: ( R O T O - D I E S E L ) 

12 533 

P u l l e y alignment rod 

15 278 

Pump + connection pipe assembly for ca l ibrat ion 
of injectors 

D i a l gauge 
13 462 

0-10 bar ( 0-145 p s i ) pressure gauge 
13 726 

Union for checking o i l pressure 
15 278 

Set of four connecting pipes ( if repairer already 
possesses a ca l ibrat ion pump) 



II 

15 222 

SPECIAL RECOMMENDED TOOLS ( continued ) 

Tools required for timing the injection pump 

6008-T : Tool for play taking-up (mark 4) so ld separately , not inc luded in k i t 5003-T b i s . 
5003-T bis : Checking kit comprising : 

Refe 

1 
2 
3 
5 
6 
7 
8 
9 

10 
11 
12 

Descr ipt ion 

D i a l gauge support for f inding T D C 
D i a l gauge 
Too l for play taking-up. 
Sea l ing -p l iers 
Nut and f i x ing screw for d i a l gauge 3089 -T .F .... 
Support for d i a l gauge 3089-T .F 
F i x i n g screw for support of d i a l gauge 3089 -T .F 
Probe for d i a l gauge 
Gripper-support for d i a l gauge 
Contact piece for d i a l gauge 2437-T 
Contact piece for d i a l gauge 3089 -T .F 

U s e and reference 

B O S C H 

5003-T .A 
3089 -T .F 

5003 -T .B 
5003-T ,C 
5003-T.D 

R O T O - D I E S E L 

5003-T..A 
3 0 8 9 - T . F 
5008-T .A 
5008-T.D 
3 0 8 9 - T . L 
5008 -T .B 
5008-T.C 
3089-T .H 

5003-T .C 

Additional equipment to convert a 5003-T kit into a 5003-T bis kit 
R E F E R E N C E 5009-T 

Refe 

2 
3 
5 
6 
7 
8 
9 

12 

Descr ipt ion 

D i a l gauge 
T o o l for play taking=up 
Seal ing pl iers 
Nut and f i x i n g screw for d i a l gauge 3 0 8 9 - T . F 
Support for d i a l gauge 3089 -T .F 
F i x i n g screw for d i a l gauge support 
Contact piece for d i a l gauge 3089 -T .F 
Contact piece for d i a l gauge 3089-T .F 

U s e and reference 

B O S C H 

3089 -T .F 

5003-T.D 

R O T O - D I E S E L 

3 0 8 9 - T . F 
5008-T .A 
5008-T.D 
3 0 8 9 - T . L 
5008-T .B 
5008-T.C 
3089 -T .H 

Additional equipment to convert kits 3089-T and 5003-T into a 5003-T bis kit 

R E F E R E N C E 5008-T 

Reference 

3 
5 
7 

12 

Descr ipt ion 

T o o l for play taking-up 
Seal ing pl iers 
Support for d i a l gauge 3089-T .F 
Contact pieee for d i a l gauge 3089 -T .F 

U s e and reference 

B O S C H 

5003-T.D 

R O T O - D I E S E L 

5008-T .A 
5008-T.D 
5008 -T .B 

V 



A MANUAL N° 818-3 

SECOND SECTION 

REMOVAL 

and 

F I T T I N G 



LIST OF OPERATIONS ( REMOVAL AND FITTING ) 
IN THE SECOND SECTION OF MANUAL 818-3 

« CX Diesel » Vehicles 

Operation 

number 
DESCRIPTION 

ENGINE - INJECTION S Y S T E M 

MA.Di. 100-1 Removing and fitting the engine gearbox assembly 
MA.Di. 100-2 Uncoupling and coupling the engine-gearbox assembly 
MA.Di. 144-1 Working on the injection system : 

I. Replacing an injector-carrier 
II. Replacing an injector 
III. Removing and fitting an injection pump ( ROTO-DIESEL) 
IV. Removing and fitting an injection pump ( BOSCH ) 

MA.Di. 145-1 Working on the injection circuit: 
I. Replacing a « CAV Roto-Diesel » fuel filter cartridge 
II. Replacing a « Purflux » fuel filter cartridge 
III. Replacing « Purflux » fuel filter valves 



OPERATION N ° MA.Di. 100-1 : Removing and fitting the engine-gearbox assembly. Op. MA.Di. 100-1 I 

SPECIAL RECOMMENDED TOOLS 

T O O L S S O L D 

13 554 

6003-T 

P o s i t i o n i n g gauge for engine bearer 



OPERATION No MA.Di, 100-1 : Removing and fitting the engine-gearbox assembly Op. MA.Di. 100-1 II 

TIGHTENING TORQUES 

Recommended tightening torques. 

Item to be tightened Torque in m.N Torque in ft. lb 

Fixing screw for lower engine support on unit 
21 15.2 

[Contact washer) 21 15.2 

Assembly screw for lower engine support 100 72.5 
{Serrated washer) 

100 72.5 

Nuts for suspens ion torque l ink p ins 
engine-gearbox 
{Flat washer) 

100 72.5 

Exhaust clamp nuts 14 to 18 10 to 13 

Alternator fixing screw 61 44.1 
{Contact washer) 

61 44.1 

Coo l ing c i r cu i t drain-plug 
{Copper gasket) 

30 to 40 21.5 to 29 

A s s e m b l y screw for left-hand f l ex ib le support 
{Serrated washer) 

160 to 170 115.7 to 123 

o z 

li. 
a 
z 
< 
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UJ 

n 
oo 
0 0 
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OPERATION No MA.Di. 100-1 : Removing and fitting the en gin e-gearbox assembly Op. MA Di, 100-1 1 

REMOVING AND FITTING T H E ENGINE-GEARBOX ASSEMBLY 

R E M O V I N G T H E U N I T 

P l a c e the front of the vehic le on stands (Use 
stands 6602-7 j , 
Disconnect negative and pos i t ive terminals from 
battery. 
Re lease the pressure in the hydraul ic system. 
Vehicles with power steering : 
(Do not forget to empty brake accummulator). 

Remove: 
- bonnet, 
- front wheels , 
- spare wheel . 

Drain cooling system : 
- Remove header tank cap. 
- Open radiator tap. 
- Remove plug (1) from cy l inder block. 

Remove the transmission units : 
{Transmissions identical to those of CX petrol 
vehicles). 

Disconnect : 
- earth lead (2) from the gearbox, 
- w i r ing harness (3) from the revers ing lamp 

swi t ch and the brake pad wear warning lamp, 
- the connector (4), 
Remove the battery (remove I ell-hand headlamp 
bulb), 

Disconnect from the pressure regulator : 
- the H . P . outlet pipe, and free it from i ts f i x ings , 
- return tube (5) to reservoir . 
Vehicles with power steering : 
Remove brake pressure accumulator and i ts 
support plate . 



2 OPERATION No MA.Di. 100-1 : R emoving and tilting the en gin e-gearbox assevibl\ 

7 - Disconnect the gear lever : 
Remove c l ips (1). 
Disconnect b a l l joints (2) from the gear lever. 

8 - Disconnect the speedometer cable at 
connection (3). 

9 - Disconnect the centrifugal governor drive-cable 
(on power steering vehicles), 
Remove c l i p (4) and free cable (5). 

10 - Remove the two nuts (6) from the suspension 
mounting holding pins. 
Do not remove the pins until the engine-gearbox 
assembly has bwn slung. 

1 1 - Disconnect : 
- the pump switch-of f control supply connector (11), 
- the engine wir ing harness supply connector (7), 
- the preheater plug supply lead. 
Disconnect from the H . P . pump : 
- suct ion tube (9), 
- vent i la t ion tubes (10). 
Disconnect tubes (8) from the pneumatic o i l gauge. 
Remove the gearbox d i p s t i c k . 

12 - Disconnect from the injection pump : 
- supply pipe (14), 
- return pipe (12), 
- accelerator cable (16), 
- stop control cable (13). 
Remove f ix ing nut from fuel return tube hold ing lug 
(on the o i l f i l ter support plate) and free tube from 
plate f ixed on right-hand transmiss ion bearing. 

1 3 - Disconnect : 
- injector overflow return pipe (15), 
- air f i l ter suct ion tube (17), 
- rec i r cu lat ing tube (18), from union. 

14 - Remove the gearbox d ips t i ck . 



OPERATION No MA.Di. 100-1 : Removing and fitting the engine-gearbox assembly Op, MA.Di. 100-1 3 

15 - Remove the alternator 

16 - Uncouple from the water pump : 
- the suct ion hose (3), 
- the de l ivery hose (4), 
- the heat ing hose (2). 
Uncouple hose (1) from cy l inder head. 

17 - Remove the radiator 

a) Remove radiator g r i l l e (two c l i p s at lower part). 

b) Remove the hose and pipe assembly (5) from 
the radiator, 
D isconnect thermal switch wires on radiator. 

c) Remove screws ( — • ) (flat washers between 
support (6) and radiator). 

d) Remove the two radiator f i x i n g s crews . 
Free the radiator. 

18 - Uncouple clutch control : 

^̂ ^̂  

- Loosen locknut (7) and nut (8). 
- F r e e rod (9) from lever (10). 
- Free s leeve from i ts pos i t ion on gearbox c a s i n g . 



20 - Disconnect the exhaust tubes from the manifold 
(2). 

21 - Remove the engine-gearbox assembly : 

a) P o s i t i o n s l i n g 2517-T bis ). 

b) Remove : 
- f ix ing screw (4) from the f l ex ib le right-hand 

support on the front unit , 
- screw (3) from the f l ex ib le bearer on the 

gearbox cover, 
- f i x ing p in (1) from the upper torque l ink 

on the unit {retain the adjustment shims). 

c) Withdraw the engine-gearbox unit . 

W A R N I N G : Do not knock the gearbox dipstick 
guide tube nor the engine filter 
cartridge against the unit. . 
Do not mislay the adjustment shim or 
shims located between the gearbox 
cover and the flexible bearer. 



OPERATION No MA.Di. 100-1 : R emoving and fitting the engine-gearbox assembly Op. MA.Di. 100-1 5 

F I T T I N G 

22 - Position right-hand engine mounting : 

This operation is only necessary when a unit has 
been replaced. 

P o s i t i o n a non adjustable engine mounting (1) 
(No P R : 1 L 5 451 139 L ) on the left-hand s ide 
and secure i t . 
Loosen screws ( » ) from right-hand f l ex ib le 
mounting. 
Offer up gauge 6003-T fitted with i t s measuring 
rods A, in the f l ex ib le mountings. 
Tighten f ix ing screws ( ^ ) of right-hand 
support to 21 m.N (15.2 ft.lb). 
Remove gauge 6003-T and i ts measuring rods A, 
as w e l l as the left-hand s ide f l ex ib le bearer. 

N O T E : 
The f l ex ib le mounting f itted on the gearbox 
cover side must be adjusted after the engine-
gearbox assembly has been f i t ted . If this 
adjustment i s not to be carr ied out, pos i t ion the 
adjustment shim or shims found during removal 
in the f lex ib le mounting. 

23 - Fit the engine-gearbox assembly 

a) P o s i t i o n the engine-gearbox assembly 
(Sl ing 2517-T b i s ). 

W A R N I N G : Do not knock the gearbox dipstick guide 
tube nor the. engine filter cartridge again 
the unit. 

N O T E : If there i s no adjustment to be made to 
the f l ex ib le mountings, pos i t ion the 
adjust ing shims (2) and (4) i n the same 
pos i t ion as they were before removal. 

b) Adjust left-hand flexible mounting : 
P o s i t i o n upper l ink-rod pin (3) (without shims). 
F i t the right-hand f lex ib le mounting assembly 
screw. 



6 OPERATION No MA.Di. 100-1 : Removing and fitting the engine-gearbox assembly 

Remove the unit f i x i n g plate (2). 
Insert shims (7) (single thickness 1 mm) u n t i l the 
plate (2) « e v e n l y » contacts the unit . 

N O T E : If the plate (2) cannot be made to contact 
the unit evenly , the f l ex ib le mounting may 
be s l i g h t l y s t ressed , by less than 1 mm, 
by removal of one of the adjustment 
shims (7). 

c) Adjustment of upper torque link (6) : 
P o s i t i o n the shims (4) so as not to stress the 
torque l ink . 

Tightening torque for the right-hand flexible 
mounting screw : 100 m.N (72.3 ft.lb). 

Tightening torque for the NYLSTOP nut (3) of 
pin (5) : 100 m.N (72,3 ft.lb). 

Tightening torque for screw (1) : 160 to 170 m.N 
(116 to 123 ft.lb). 

24 - Fit the exhaust : 
Tighten self-locking nuts : 14 to 18 m.N 
(10.1 to 13 ft.lb). 

25 - F i t the lower body panel f i x i n g screws 

26 - Connect the clutch control : 
Insert the s leeve into i t s locat ion on the gearbox 
c a s i n g . 
Insert rod (10) into lever (11). 
Ensure that the cable i s correctly c l ipped to the 
pedal . 

27 - Adjust the clutch free-play : 
Remove spr ing (12). T ighten nut (9) so that the 
stop contacts the diaphragm and loosen the nut 
two and a half turns to obtain a c learance of 1 mm 
between the stop and the diaphragm, with the 
pedal in contact with its upper stop. 

• F i t spring (12). 
T ighten lock-nut (8). 

28 - Fit the transmission units : 
(They are identical to those of CX petrol 
vehicles). 



OPERATION No MA.Di. 100-1 : Removing and fitting the engine-gearbox assembly Op. MA.Di. 100-1 7 

29 - Fit the alternator : 

Connect lug (2) on the lead from the battery. 

F i t the screws and the nuts ( — • ) and (1). 

Tighten the belt moderately. 

Tighten the screws and the nuts ( — • ) . 

Tightening torque for screws (1) =61 m.N 
(44.1 ft.lb) (contact washer). 

Connect up the supply l eads . 

30 - Fitting the radiator : 

a) P o s i t i o n the radiator. 

b) F i t the e lec tr i c fans , having f irst inserted the 
co l lec tors (3). 

Tighten screws ( » ) I con tad washer) 
(tlat washer betti een support for the electro 
fans and the radiator). 

c) P o s i t i o n the tube (4) on the radiator. 

d) Connect to the water pump 
- suct ion hose (7), 
- de l ivery hose (8), 

heating hose (6). 

e) Connect hose (5) to the cy l inder head. 

f) F i t and tighten the radiator f i x i n g screws 
(contact washer). 



8 

32 - Connect up to the H . P . pump : 
- the suct ion pipe (4), 
- the pump vent i lat ion pipes (5) (single 

cylinder pump only). 
Connect : 
- the engine supply harness connector (2), 
- the pump shut-off control supply connector (1), 
- the preheater plug supply lead. 
Connect the pneumatic o i l gauge tubes (3) 
(observe the color id en I i fie at ion marks) 

34 

35 

33 - Connect gear lever : 
Connect the l ink rods (6) to the gearbox forks and 
fit the c l ips (7). 
Connect the speedometer cable (8). 
Vehicles with power steering : 
Connect the drive cable (12) for centrifugal 
regulator and fit the c l i p (11). 
F i t gearbox d ips t i ck . 

Connect to the pressure regulator : 
- the reservoir return tube (9), 
- the outlet tube (10). 
F i x lugs ( » ). 
Vehicles with power steering : 
F i t brake accumulator and support assembly . 
Connect up the p ip ing . 

F i t the battery. 
Connect : 
- the reversing lamp and brake pad wear warning 

lamp harness (13), 
- connector (14). 
Connect the earth lead (15) to the gearbox. 
F i t the left-hand headlamp bulb. Connect 
thermal swi t ch on the radiator. 



OPERATION No MA.Di. 100-1 : Removing and fitting the engine-gearbox assembly Op. MA.Di. 100-1 9 

36 - F i t the coo l ing system drainplug (1) on the engine 
block (copper washer). 

a 

15 203 

Tightening torque -
(21.7 to 28.9 ft.lb). 

30 to 40 m.N 

37 - Connect up to the in jec t ion pump : 
- the supply tube (4), 
- the return tube (2). 
Connect the injector overflow return tube (5) to 
the injector . 
F i x the D i e s e l fuel return pipe retaining lug to 
the o i l f i l ter support plate . 
C l i p the return pipe to the plate f ixed to the 
right-hand transmiss ion bearing. 

38 - Connect : 
- the suct ion tube (8) to the a i r f i l ter , 
- the rec i rculat ing tube (7) to the union. 

a z < 
_l < > 

39 - Top up and drain the coo l ing system (See 
O p . ' M A . D i . 230-1). 

UJ 
a. 
n 
oo 
oo 
"5 
D 

15 087 
40 - Check the leve ls of 

- the engine o i l , 
- the gearbox o i l , 
- the coo l ing f lu id . 

41 - Connect up the battery. 

42 - B leed the D i e s e l fuel system 
(See Op. M A . D i . 145-0) 
Connect and adjust : 
- the stop control (3), 
- the accelerator control (6). 

43 - Lower vehic le to ground. 
Replace bonnet. 



OPERATION No. MA.Di. 100-2 : Uncoupling and coupling the engine-gearbox assembly. Op. MA.Di.100-2 

SPECIAL RECOMMENDED TOOLS 

T O O L S S O L D 

1 3935 

1 2 762 

Stand for engine-gearbox unit 

U n i v e r s a l puller 

TIGHTENING TORQUES 

I. Mandatory tightening torques (torque spanner) 

Item Torque in da Nm (ft lb ) Remark 

( *-2/ 1978 ) 

Camshaft pul ley l o ck ing nut 
( 2/ 1978 ) 

8 ( 58 ) 
P l a i n washer 
Spring washer 
Nut ( « hal f -height » type ) 

( *-2/ 1978 ) 

Camshaft pul ley l o ck ing nut 
( 2/ 1978 ) 9 to 10 ( 65 to 72 ) Nut ( normal type ) 

II. Recommended tightening torques : 

Item Torgue in da Nm ( f t . lb ) Remark 

Engine-gearbox assembly screw 1.8 ( 13 ) P l a i n washer 



OPERATION No. MA.Di. 100-2: Uncoupling and coupling the engine-gearbox assembly. Op. MA.Di. 100-2 1 

UNCOUPLING AND COUPLING THE ENGINE-GEARBOX ASSEMBLY 

15 201 

U N C O U P L I N G . 

1. Place the engine-gearbox assembly on 
stand 6007-T : 

Secure the engine at « a ». 

2. Remove the following : 
- the protective plqte (1 ), 
- the nut (2 ), 
- the belts (4 ) fafter having slackened them ), 
- the pul ley ( 3 ) (retain alignment adjustment 

shims ). 

(2/1978 •) the camshaft pul ley ( 3 ) i s 
fitted with L O C T I T E F R E N E T A N C H . 
U s e un iversa l pul ler 2400-T for the removal 
operation. 

Vehicles equipped with a HP single cylinder 
pump : 

Disconnect the H P outlet tube ( 5) from the 
high pressure pump and free it from i t s 
retaining lugs ( ) 

3. Disconnect the gearbox from the engine 

Remove the engine-gearbox assembly screws . 

Free the gearbox from the engine. 



2 OPERATION No. MA.Di. 100-2 : Uncoupling and coupling the engine-gearbox assembly. 

C O U P L I N G . 

15 187 

"%r~k /-i:/yW%w: 

i l l 

3, V î»i4 ^^JlfcJfe'^W 

6007-T 

1 5 201 

4. Connecting the gearbox to the engine 

a) With the engine in pos i t ion on the stand 6007-T, 
pos i t ion the gearbox. 

NOTE : To facilitate the positioning of the 
gearbox, use two guide screws. 

b) F i t the assembly screws {plain washer). 

Tightening torque = 1.8 da Nm (13 ft.lb). 

5. Vehicles equipped with a HP single cylinder pump . 
Connect pipe ( 1 ). to H P pump. 
F i t pipe ( 1 ) securing lugs ( ), 

6. Fit the camshaft pulley : 

2/1978) : P o s i t i o n the fo l l owing : ( — 

- the adjustment shims found on removal , 
- the camshaft pul ley ( 4 ). 
Check the alignment of the p u l l e y s . 
Tighten nut (3) to 8 da Nm (58 ft.lb). 

(2/ 1978 — — : P o s i t i o n the fo l l owing : 
- the adjustment spacer found on removal , 
- the camshaft pul ley ( 4 ). 
Check the alignment of the pu l l eys . 
Remove pulley ( 4 ) and place a bead of L O C T I T E 
F R E N E T A N C H where the sp l ines begin. 

Tighten nut (3) to 9 to 10 da Nm (65 to 72 ft.lb). 

P o s i t i o n the three be l t s . 

Ad jus t the tension of the water pump drive 
belts ( 5 ) . 

F i t protective plate ( 2 ) . V 



OPERATION No.MA.Di. 144-1 : Working on the injection system Op, MA.Di. 144-1 I 

SPECIAL RECOMMENDED TOOLS 

T O O L S S O L D 

Tools required for timing the injection pump 

ft! 
DJ 
O 
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o 
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Q 
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< 
> 
O 
5 
LLl 
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6008-T : Tool for play taking-up (4) i s sold separately and not inc luded in k i t 5003 -T bis 
5003-T bis : Checking kit comprising : 

Mark Descr ipt ion 
U s e and reference 

B O S C H R O T O - D I E S E L 

o Z 
c 
D 
E J) 
a . 
a 

1 
2 
3 
5 
6 
7 
8 
9 

10 
11 
12 

D i a l gauge support for f inding T D C 
D i a l gauge 
Too l for play taking-up 
Seal ing p l iers 
Nut and f i x ing screw for d i a l gauge 3089 -T .F . 
Support for d i a l gauge 3 0 8 9 - T . F 
Support f i x ing screw for d i a l gauge 3089 -T .F . 
Probe for d i a l gauge 3089 -T .F 
Support grip for d i a l gauge 
Contact piece for d i a l gauge 2 4 3 7 - T . F 
Contact piece for d i a l gauge 3 0 8 9 - T . F 

5003-T.A 
3 0 8 9 - T . F 

5003 -T .B 
5003-T .C 
5003-T.D 

5003-T,A 
3 0 8 9 - T . F 
5008-T.A 
5008-T.D 
3 0 8 9 - T , L 
5008 -T .B 
5008-T.C 
3089-T .H 

5003-T.C 

Additional equipment to convert a 5003-T kit into a 5003-T bis kit 
R E F E R E N C E 5009-T 

Mark Descr ip t i on 
Use and reference 

B O S C H R O T O - D I E S E L 

2 
3 
5 
6 
7 
8 
9 

12 

D i a l gauge 
Too l for play taking-up 
Sea l ing pl iers 
Nut and f i x ing screw for d ia l gauge 3 0 8 9 - T . F . 
Support for d i a l gauge 3 0 8 9 - T . F 
Support f ix ing screw for d i a l gauge 3089 -T .F . 
Probe for d ia l gauge 3089 -T .F 
Contact p iece for d i a l gauge 3 0 8 9 - T . F 

3089 -T .F 3 0 8 9 - T . F 
5008-T.A 
5008-T.D 
3 0 8 9 - T . L 
5008 -T .B 
5008-T.C 
3089-T .H 

5003-T.D 



OPERATION No.MA.Di. 144-1 : Working on the injection system 

Additional equipment to convert tool kits 3089-T and 5003-T into a 5003-T bis kit 
R E F E R E N C E 5008-T 

Mark Descr ip t i on 
U s e and reference 

B O S C H R O T O - D I E S E L 

3 
5 
7 

12 

Too l for play taking-up 
Seal ing pl iers 
Support for d i a l gauge 3089 -T .F 
Contact p iece for d ia l gauge 3089 -T .F 5003-T.D 

5008-T.A 
5008-T.D 
5008-T .B 

15 278 

Pump and connection pipes for ca l ibrat ion of injectors 

15 278 12 827 

Set o i four connection pipes 
(for repairer already possess ing a ca l ibrat ion pump) 

D i a l gauge 
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I - R E P L A C E M E N T OF AN INJECTOR-CARRIER 

o z 
h-

Q 
Z 
< 

< > 
o 
LU 

CO 

0 0 

CO 

o The copper gasket (1) and corrugated washer (2) must be renewed after each removal operations. 

Observe the f i t t ing pos i t i on of the washer (2) (see inset ). 

L i g h t l y grease the copper gasket (1) and corrugated washer (2) before p lac ing them on the in jector -

F i t the injector supply tubes without t ightening them. 

Tighten the injector-carrier fixing nuts 22 to 25 m.N (16 to 18 ft.lb) (flat washer and contact washer). 

Bleed the in jectors . 

; 

-

t 



2 OPERATION No MA.Di. 144-1 : Working on the injection system 

II - R E P L A C E M E N T OF AN INJECTOR 

1 5 277 

Replacement must be carr ied out on a c lean bench free of any trace of f i l i n g s . 

To avoid damaging the seat on the needle, it i s necessary to effect this d ismant l ing operation on a 4026-T bench 
in order to maintain a flow to the injector and to decal ibrate the injector spring pressure before commencing work. 

E a c h assembly must be kept separate, because the components are not interchangeable . 

When d ismant l ing in jec tors , the components must be kept immersed in D i e s e l fuel whi le awai t ing re f i t t ing . 

A n injector must never be refitted dry. 

Before carrying out an adjustment with the ca l ibrat ion pump, a v i s u a l examination of the injector must be made 
to ensure : 

1) On the needle : 
- that the seat ing i s not distorted, worn or pitted, 
- that the needle point (pintle-type) i s not worn or damaged. 

2) On the body (using a magnifying glass) : 
- that the seat ing is correct and not worn, 
- that the in ject ion hole has not become ova l . 

3) On the body needle assembly : 
- that the needle s l i d e s properly within the body, 
- that the injector sea l ing face i s not damaged. 

Tightening torque : See sect ion of injector (Operation MA.Di. 144-00). 





4 OPERATION No MA.Di. 144-1 : Working on the injection system 

2437-T 
6 - Find the engine initial timing point : 

3089-T.H 3089-T.F 

In order to prevent the exhaust valve from 
falling into the cylinder, do not turn the 
crankshaft more than one quarter of a turn 
in either direction. 

a) F i n d T . D . C . of N o . 1 cy l inder p iston. 
P o s i t i o n bracket 5003-T .A equipped with d i a l 
gauge 2437-T f itted with contact point 5003 -T .C . 
Turn crankshaft one quarter of a turn i n the 
opposite d irect ion , and then in the normal 
direct ion of engine rotation unt i l the prec ise 
moment when the large needle on the d i a l gauge 
changes d irect ion , which corresponds to the 
T . D . C . of the p is ton . 
Set the zero mark of rotatable d i a l of the d i a l 
gauge i n l ine with the large needle and note the 
pos i t ion of the total reading pointer needle. 

b) Turn crankshaft (one quarter of a turn) i n the 
opposite d i rec t ion to normal engine rotation to 
bring p iston to : 
- CX 2200 : 4.68 mm before TDC, 
- CX 2500 : 5.12 mm before TDC. 

7 - Find the pump internal timing point : 

a) Remove inspect ion cover (1). 

b) P o s i t i o n : 
- support for d i a l gauge 5008 -T .B . 
- probe 3 0 8 9 - T . H , 
- d i a l gauge 3 0 8 9 - T . F . 

c) Turn rotor i n the direct ion of rotation of the 
pump (arrow on manufacturer's p late ) to bring 
the « V » t iming groove i n l ine with the probe. 
Stop when the d i a l gauge needle changes 
direct ion. (Maximum insert ion of probe into the 
groove corresponds to pump internal t iming 
po int ) . 

N O T E : Before pos i t i on ing in ject ion pump, check 
that l u g (2) i s i n pos i t ion and that screw (3) 
i s s lackened (6 mm A / F a l i en k e y ) . 
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8. Fitting and timing the injection pump 

a) P o s i t i o n the pump, f itted with a new gasket , on 
the front engine plate ; pos i t ion it in centre of 
s l o t s . 
Do up the nuts without e x c e s s i v e l y t ightening 
them ( spacer plates ). 
F i t screw (3 ) of the connecting lug between the 
rear pump support and the engine mounting. 
( Hand tighten screws ( 2 ) and ( 3 ), 
Make sure the pump i s set on timing point. 

b) F i t the pump pinion. 
Tightening torque screws ( ) : 2.2 to 
2.5 da Nm (16 to 18 ft.lb). 

c) Reset piston to T . D . C . 

d) Turn the crankshaft i n the opposite d irect ion to 
engine rotation to lower piston by 7 mm. 
P o s i t i o n play take-up rod 6008-T in in jec t ion 
pump. 
Turn the crankshaft i n the direct ion of engine 
rotation and bring piston of N o . 1 cy l inder to 
i n i t i a l t iming point, i . e . : 
- CX 2200 : 4.68 mm before TDC, 
- CX 2500 : 5.12 mm before TDC. 

e) Turn the pump towards the engine u n t i l the 
needle in d i a l gauge 3 0 8 9 - T . F changes d irect ion 
( probe inserted to maximum extent ) . 
T ighten the pump f i x ing nut to 3 da Nm 
(21.7 ft.lb). 
Tighten the f ix ing screws on lug (1 ) of the rear 
support connection. 
During the tightening operation, the dial gauge 
needle of the pump should not move. 

9. Check the timing : 
• 

a) Reset piston to T . D . C . 

b) Turn the crankshaft i n the opposite d irect ion 
to engine rotation unt i l piston i s lowered by 
7 mm. 

c) Turn the crankshaft in the normal d irect ion of 
engine rotation u n t i l the pump reache-s pump 
internal t iming point. In this pos i t i on , the d i a l 
gauge 2437-T should indicate the initial timing 
value, i . e . : 
- CX 2200 : 4.68 ± 0 . 0 3 mm before TDC, 
- C X 2500 ; 5.12 H0.03 mm before TDC. 
If not, re-time the pump. 

N O T E : If the pump i s in contact with i ts 
mounting s lots and the desired timing value 
cannot be obtained, the pump must be ref i tted. 
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76-13 

T4 894 

10 - Remove : 
- the play take-up rod 6008-T, 

••- the d i a l gauge 3 0 8 9 - T . F , 
- the support 5008-T .B , 
- the probe 3089 -T .H . 

F i t the inspect ion cover and i ts gasket. 
Sea l f ix ing screws of plate (pl iers 6008-T.D) . 
F i t cover plate (1) (copper washer) under 
screw (2). 

11 - Remove d ia l gauge 2437-T 

U s i n g support 5003-T .A , pos i t ion : 
- the valve spr ings , 
- the va lve - spr ing cups and sp l i t c o l l e t s , 
- the push-rod, 
- the rocker. 

Check exhaust valve rocker c learance (0.20 mm 
cold) . 

12 - Replace the D i e s e l fuel f i l ter . 

Connect the in jec t ion pump to the fuel supply 
hoses (5) and return hoses (3). 

P o s i t i o n the injector pipe assembly . 

15 224 
13 - Connect and adjust the fo l l owing 

= shut-off control ( 4 ), ( • 5 / 1976 ) : 
- feed wire for the e l e c t r i c cut-out control 
- f 5 / / 9 7 6 ) : 
- fast id le control ( 6 ), 
- accelerator control ( 7 ). 

14 - B l e e d the D i e s e l fuel system. 

15 - Ad jus t the i d l i n g speed. 
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IV. REMOVING AND FITTING THE INJECTION PUMP (BOSCH) 

76-347 R E M O V A L . 

Disconnect the negative lead from battery. 

1. Disconnect from the injection pump : 
- the accelerator control ( 3 ), 
- the fast id le control ( 2 ), 
- the fuel supply hoses (4 ) and return hoses ( 6 ) , 
- the accelerator control return spr ing ( 7 ), 
- the feed wire of the e l e c t r i c cut -out . 

2. Remove the injector pipe assembly ( 8 ) . 
(Place the plastic caps on the injectors ). 

3. Remove the d ipst i ck and withdraw the fuel 
f i lter ( 1 ) and the gas r e c y c l i n g hose ( 5 ). 

4. Removing the injection pump : 

a) Remove : 
- the c l o s i n g plate ( 9 ), 
- the pump drive pinion (10 ). 

b) Remove the pump mountings : 
- on the torque l ink , 
- on the timing gear flange. 

Disengage the in ject ion pump. 

14 858 14 859 
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F I T T I N G . 

15 185 5. Remove the rocker cover. 
Turn the crankshaft i n the d irect ion of the engine 
rotation to pos i t ion the piston of N o . 1 cy l inder 
(flywheel end) c lose to T D C , compression stroke 
f valves of No. 4 cylinder in rocking position ). 

6. U s e support No. 5003-T.A to remove the fo l lowing 
from N o . 1 cy l inder exhaust valve ( 2 ) : 
- the s p l i t co l l e t s and the va lve -spr ing cup, 
- the spr ings , 
- the push rod, 
T i l t the exhaust rocker ( 1 ). 

7. Find the initial timing point on the engine 

76-39 

To prevent the exhaust valve from falling into 
the cylinder do not turn the crankshaft more than 
a quarter turn in either direction. 

F i n d T D C of N o . 1 cy l inder . 
P o s i t i o n support 5003 T . A equipped wi th d i a l 
gauge 2437-T and contact point 5 0 0 3 - T , C , 
Turn the crankshaft ( 1 / 4 turn ) in the d irect ion 
opposite to the engine rotation, then in the nor 
mal d irect ion , up to the point where the large 
needle on the d i a l gauge changes d i rec t ion , 
which corresponds to T D C of p is ton . 
P l a c e the « 0 » of the turning d i a l of the gauge 
i n l ine with the large needle and take in the 
pos i t ion of the rev counter needle . 

B. 17-1 

b) Turn the crankshaft a quarter turn in the direc
tion opposite to that of the engine, then i n the 
normal d irect ion of rotation, so as to bring the 
p iston to n i t i a l t iming point, i . e . : 
CX 2200 : 1.19 ± 0 . 0 1 mm before TDC. 

8. Preparing the injection pump 

NOTE : The in ject ion pumps suppl ied by the 
Replacement Parts Department are f i tted with an 
ant i -corros ion l i q u i d . Before putting into serv i ce 
the l i q u i d must be flowed out. 

Find B.D.C. of pump piston. 

a) Remove the stop plug from the d i s t r ibut ing 
p iston of the pump. 

b) P o s i t i o n the groove « a » opposite the marking B 
(de l ivery outlet of N o . 1 cy l inder ) by turning 
the drive shaft. 
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F i t the clamp support of the dial gauge 5003-T.-B 
with contact point 5 0 0 3 - T . C , on the pump.Find 
t h e . B . D . C . of the pump d is t r ibut ing piston by 
turning the drive shaft (to the left , seen from 
drive s i d e ) . A t the prec ise moment when the 
hand having been s t a b i l i z e d starts to move 
aga in , place the « 0 » of the d i a l in l ine with 
the large needle. 

Timing the pump : 
Offer up the pump equipped wi th a new gasket, 
pos i t ion i t : 
- at about the middle of the f i x i n g s lots length 

( if the drive pinion fitting is tight onto the 
pump shaft huh), 

- at the farthest pos i t ion of the f i x i n g s lo ts 
length towards the housing (if the drive pinion 
fits freely onto the pump shaft hub). 

Tighten the nuts without l o c k i n g ( p la in washer).. 
F i x the drive p in ion , t ighten the screws to 
1.8 da Nm ( 13 f t . l b ) . 
B r i n g the needle of the pump d i a l gauge to 
0.45 ± 0 . 0 1 mm by turning the pump c a s i n g 
towards the interior of the engine (pump timing 
point). 
Tighten the securing nuts of the pump to 2.4 
to 2.6 da Nm ( 17.5 to 19 f t . l b ) . 
While tightening , the dial gauge needle should 
not more: 

10. Check the pump timing : 

a) Reset the piston to T D C . 

b) Turn the crankshaft in the reverse direct ion 
to the engine rotation u n t i l the piston i s 
lowered by 3 mm. 

c) Turn the camshaft in the normal rotation 
d irect ion to the point of the pump timing. 
In this pos i t ion the d i a l gauge 2437-T (on the 
valve ) must indicate the initial timing value 
i.e., 1.19 ± 0.01 mm (0.046 in) before TDC, 
if not,re-time the in jec t ion pump. 

N O T E : If the pump i s in contact with the 
extreme end of i t s s l o t s , and one cannot 
obtain the t iming va lues , the pump i t s e l f 
must be re-posit ioned. 

11. Remove d i a l gauge 2437-T and support 5 0 0 3 - T . B . 

12. F i t the obturating cap with i t s joint washer onto 
the in ject ion pump. Tighten i t to 4 to 6 da Nm 
(29 to 43.5 ft.lb). 
F i t the pump reta in ing lug to the torque l ink . 
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14 860 

13. Remove d i a l gauge 2437-T (on the valve) 
u s i n g support 5003 -T .A . P o s i t i o n the fo l l owing ; 
- the valve spr ings , 
- the cup and the sp l i t c o l l e t s , 
- the push rod, 
- the rocker. 

Adjust the c learance of the exhaust rocker 
( 0.20 mm c o l d , 0.008 in ) and replace the rocker 
cover. 
F i t the c l o s i n g plate (1 ) ( copper washer) under 
the screw ( 2 ). 
Rep lace the d i e s e l fuel f i l ter and the d i p s t i c k . 
Connect the fuel supply hoses ( 7) and the return 
hoses (5 ) to the in ject ion pump. Rep lace the 
injector pipe assembly . 
Connect the gas recyc l ing hose ( 6 ). 
Connect the feed wire of the e lec t r i c cut-out. 

S—' 

14 894 

14.'Connect the controls : 

- for the fast id le (3 ), 
- for the accelerator ( 4 ). 

F i t the accelerator control return spr ing . 

15. Connect the negative battery, lead and bleed 
the D i e s e l fuel system : 

- the f i l ter ( bleed screw ( 8 )) , 
- the in jectors . 

76-347 13 072 
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CO 16. Adjust the idling ( engine warm) : 
Uncouple : 
- link rod ( 7 ) at « b », 
- the accelerator control return spring at « a ». 
Adjust the idling a t ' 800 ± 25 rpm by actuating screw ( 6 ) ( re-tighten the lock-nut). 
Adjust the fast idle : I 
1 °) Set the fast idle manual control in position « zero » ( min. idling speed ). To do that, turn the button in the direction 

opposite to the one indicated by the arrow engraved on the button located under the dashboard. . 
+ i mm; if it is not, release lock-nut I 2 ) and actuate screw ( 1 2°) Check value ( L) which must be 14 

3°) Couple : 
- accelerator control return, spring at « a », 
- the link-rod a t « b » t o obtain a clearance J = 0.1 to 0.4 mm by modifying the link-rod length. Tighten lock-nuts ( 4) 
Make sure lever (.5 ) is still resting at « c ». 

17. Adjust the controls : 

A. Fast idle control : 

With the control in position « zero » ( min. idling speed ), check that the cable is free but without clearance, if this is not 
the case, actuate cable clamp ( 3 ). 

B. Accelerator control : 
- When the accelerator is fully depressed, make sure lever ( 5 ) is resting at « d ». 
- When the accelerator is released, lever ( 5 ) must return to « c ». 
If it does not, move the clip inside the grooves of sleeve stop ( 8 ). 
In no case, should the position of screws ( 9 ) and ( 10 ) be modified. 
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I. REPLACING A « C.A.V. ROTO-DIESEL » F U E L F ILTER CARTRIDGE 
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This op.eration presents no difficulty. 

Do not forget to remove s e a l i n g r ing ( 2 ) and to check the c l e a n l i n e s s of i t s housing. 

On f i t t ing , it i s E S S E N T I A L that the s e a l i n g rings and bowl be correctly pos i t ioned . 

F i x i n g screw (1 ) must not be overtightened : 1 da Nm (7.2 f t . l b ) . 

B l e e d f i l ter . 
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T h i s operation presents no d i f f i cu l ty . 
Do not forget to remove sea l ing r ing ( 7 ) and check the c l e a n l i n e s s of i t s hous ing . 

When f i t t ing , i t i s I M P O R T A N T to ensure that the bowl and the s e a l i n g rings are correct ly pos i t ioned. 
Co l l a r « a » of sea l ing r ing ( 7) in f i l ter body groove. 

g The secur ing rod should be moderately tightened to 0.5 to 0.8 da Nm (3.5 to 5.8 ft.lb). 
< 
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or 

III. REPLACING « PURFLUX » F U E L F ILTER V A L V E S . 

( under the fuel inlet union ) 

o R E M O V A L . 

Remove the fo l lowing : 

- fuel in let union-screw ( 
- va lve reta in ing plug ( 2 
- rubber s e a l i n g ring (3 ), 
- suct ion valve ( 4 ), 
- de l ivery valve ( 5 ), 
- rubber s e a l i n g ring ( 6 ) 

F I T T I N G . 

F i t the fo l l owing : 
- rubber s e a l i n g ring ( 6 ), 
- de l ivery va lve ( 5) (without holes ) : the movable part of the valve should be pos i t ioned fuel inlet end ( outwards), 
- suct ion valve ( 4 ) (ivith holes) : the movable part of the valve should be pos i t ioned fuel inlet end (outwards ), 
- rubber s e a l i n g r ing ( 3 ) , 
- va lve retaining plug ( 2 ) f itted with i ts copper washer, 
- fuel in let union screw ( 1 ) ( copper washer ) . 
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LIST OF OPERATIONS ( RECONDITIONING ) 

VOLUME N° 3 OF MANUAL 818 

« CX Diesel » Vehicles 

1 

Operation 

number 
D E S C R I P T I O N 

M A . D i . 100-3 

ENGINE 

Recondi t ion ing the engine 

TOOLS 

Manufacturing drawings for tools not so ld 

• 



OPERATION No MA.Di. 100-3 : Reconditioning an engine Op. MA.Di. 100-3 I 

SPECIAL RECOMMENDED TOOLS 

12612 
I - T O O L S S O L D 

Support-stand for removed engine 

13555 

o 
u 
LU 

QC 
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oo 
oo 

Adaptor for f i t t ing engine on 
support-stand 2509-T 

1251T 

H o i s t i n g s l i n g D i a l gauge rule-support 

13739 13812 

Spanner tor the removal and f i t t ing 
of the o i l f i l ter cartridge 

Tool tor f i t t ing the bearing sea l ing r ing 
on c lutch s ide 
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12827 12834 

2437-T 2443-T 

•. • "•''»•• 

D i a l gauge E x t e n s i o n (L = 15 mm) 

12694 

3106-T 

Mandrel tor centering c lutch d isc 

15175 

5004-T 

14029 

U n i v e r s a l spr ing compressor 

12668 

5002-T 

Mandrel for removing and f i t t ing gudgeon pins 

15175 

5005-T 

Mandrel lor I i t t ing dis t r ibut ion cas ing gasket Mandrel lor centering d is t r ibut ion c a s i n g 
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SPECIAL RECOMMENDED TOOLS ( continued ] 
Tools required for timing the injection pump 

1 5 777 

6008-T : Play take-up rod (4) is sold separately and not included in kit 5003-T bis 
5003-T bis : Checking kit comprising : 

Mark Descr i p t i on 
U s e and reference 

B O S C H R O T O - D I E S E L 

1 

2 

3 

5 

6 

7 

8 

9 

10 

11 

D i a l gauge support for f inding T D C 

D i a l gauge 

P lay take-up rod 

Seal ing pl iers 

F i x i n g nut and screw for d i a l gauge 3 0 8 9 - T . F . 

Support for d i a l gauge 3089-T .F 

Support f i x i n g screw for d i a l gauge 3089-T.F ., 

Probe for d i a l gauge 3089-T .F 

D i a l gauge support grip 

Contact piece for d i a l gauge 2437-T 

Contact piece for d i a l gauge 3089-T .F 

5003-T.A 

3089-T.F 

5003-T .B 

5003-T.C 

3089-T.D 

5003-T.A 

3089-T .F 

5008 -T .A 

5008-T.D 

3 0 8 9 - T . L 

5008-T.B 

5008-T.C 

3089-T .H 

5003-T.C 

Additional equipment to convert a 5003-T kit into a 5003-T bis kit : 
R E F E R E N C E 5009-T 

Mark Descr i p t i on 
Use and reference 

B O S C H R O T O - D I E S E L 

2 
3 
5 
6 
7 
8 
9 

12 

D i a l gauge 
P l a y take-up rod 
Seal ing p l i e rs 
F i x i n g screw and nut for d i a l gauge 3089-T.F 
Support for d i a l gauge 3089-T .F 
D i a l gauge support f i x i n g screw 
Probe for d i a l gauge 3089-T .F 
Contact piece for d i a l gauge 3089-T .F 

3089-T .F 

5003-T.D 

3089-T .F 
5008-T .A 

5008-T.D 
3 0 8 9 - T . L 
5008-T.B 
5008-T.C 
3089-T .H 
5 0 0 3 - T . D 
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Additional equipment to convert combined kits 3089-T and 5003-T into a 5003-T bis kit 
R E F E R E N C E 5008-T 

Mark Descr ip t ion 
Use and reference 

B O S C H R O T O - D I E S E L 

3 

5 

7 

12. 

P l a y take-up rod 

Seal ing pl iers 

Support for d i a l gauge 3089-T .F 

Contact piece for d ia l gauge 3089-T.F 5003-T.D 

5008-T .A 

5008-T,D 

5008-T.B 

I I - M . R . T O O L S N O T S O L D (to be manufactured by the repairer ! 

12674 

Set oi tour secur inq clamps tor I i t t ing the assembly o l 

shaft, springs and rocker arms 
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TIGHTENING TORQUES 

I - Mandatory tightening torques (torque spanner) : 

2 

E 

Item to be tightened Torque in da Nm Torque in ft . lb Remark 

Connect ing rod cap screws 7.2 to 8 52 to 58 
To be renewed after each 
d ismant l ing operation 

Bear ing cap screws 9 to 10 65 to 72 
To be renewed after each 
dismant l ing operation 

F l y w h e e l f i x i n g screws 9 65 
To be renewed after each 
dismant l ing operation and f i t ted 
wi th L O C T I T E Frenetanch 

C y l i n d e r head f i x i n g screws 
(plain washer) 

9.5 to 10 68 1/2 to 72 . 
O i l faces and threads 
Shank d i a . =9 .6 ins tead of 9.2 mm 

Vibra t ion damper f i x i n g screws 25 180 

F a s t id le thermostatic sensor 
(copper washer) 

4 to 5 29 to 36 F i t wi th L O C T I T E Formetanch 

II - Recommended tightening torques : 

Item to be tightened Torque in da Nm Torque in ft ,1b Remark 

Camshaft chainwheel f i x i n g screws 

d i a . 7 mm screw 

1.4 to 1.9 10 to 14/ 
P l a i n washer 

Camshaft chainwheel f i x i n g screws 
d i a . 8 m 

3 to 3.4 

m screw 

21 1/2 to 24 1/2 
Shouldered screw 

Camshaft stop f i x i n g screws 
(serrated washer) 

1.4 to 1.9 10 to 14 

P l u g s on front panel 1.4 to 1.5 10 to 11 F i t wi th L O C T I T E Frenetanch 

L o c k n u t s on f i x i n g studs for R O T O -
D I E S E L in jec t ion pump 1.4 to 1-.9 10 to 14 F i t wi th L O C T I T E Frenbloc 

L o w e r crankcase f i x i n g screws 1.4 to 1.9 10 to 14 

Sump f i x i n g screws 1.1 8 

Engine o i l drain p lug 
(annealed copper washer) 

3.5 to 4.5 25 to.32 1/2 

Rocker cover f i x i n g nuts 
(annealed copper washer) 

0.5 to 0.8 4 to 6 

C y l i n d e r block coolant drain nut 
( copper washer) 

3 to 4 21 1/2 to 29 
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II - Recommended tightening torques (continued) : 

Item to be tightened Torque in da Nm Torgue in ft. lb Remark 

C y l i n d e r head lubr icat ion pipe union-screw 
(double copper washer) 1 to 1.2 7 to 8 1/2 

O i l f i l ter cartridge mounting 1 to 1.5 7 to 11 F i t wi th L O C T I T E Frenetanch 

Injector supply pipe nuts 2.2 to 2.5 16 to 18 

Injector overflow return union screws 0.8 to 1 6 to 7 

Heater plugs 2,5 to 3 18 to 21 1/2 

Injector f i x i n g nuts 

(plain washer + contact washer) 2,2 to 2.5 16 to 18 

Injection pump pinion f i x i n g screw 

R O T O - D I E S E L 
2.2 to 2.5 16 to 18 

Injection pump pinion f i x i n g screw 

B O S C H 
1.8 13 

Injection pump f i x i n g nuts 
R O T O - D I E S E L 

3 21 1/2 Spacer plates 

Injection pump f i x i n g nuts 
B O S C H (plain washer) 

2.4 to 2.6 17 1/2 to 19 

Studs f i t ted in cy l inder head 0.4 to 0.6 3 to 4 1/2 F i t w i t h L O C T I T E Frenetanch 
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a: 
O 
u 

a z o u 
LU 
or 

2509-T 

Part to be 
removed 

RECONDITIONING THE ENGINE 

D I S M A N T L I N G 

Before positioning odoptor "A" it must be modified 
as shown on photo opposite. 

1 - Set engine on support stand 2509-T fitted with 
adaptors 6005-T. 

Insert between adaptor " A " and clamp (2) the 
washers found on removal of the torgue l i n k . 

Drain the engine. 

4, M 
m 

2 - Removing the cylinder head : 

a) Remove : 
- cable clamp ( 4 ), 
- injector pipe assembly ( 5 , 
- faul t - f inding harness ( 6 ), 
- lubr ica t ion pipe ( 1 ), 
- rocker cover ( 3 ). 

b) Remove screws ( ), 
Free the cy l inder head and the cyl inder head 
gasket . 

c) Remove the push-rods and the tappets 
(mark their respective positions). 
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3 - Removing the front panel : 

a) Remove the timing cover. 

Remove ; 

- damper protective plate, 
- damper (2), 
- screws and nuts ( | i 1 

Withdraw timing cover (1 

b) Remove : 
- baffle ( 6 ) , 
- gears ( ), 
- ( 11/ 1977 ) : lubr ica t ion pipes (5] 

and ( 7 ) , 
- (11/ 1977 ) : lubr ica t ion pipe ( 5 ) . 

c) Remove o i l pump 
Remove : 
- pipe ( 4 ), 
-- screws ( 8 ). 
Withdraw o i l pump ( 3 ). 

d) Remove the in ject ion pump. 

e) Remove screws ( ^ ,. 
Withdraw front panel ( 9 , 
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4 - Removing the camshaft : 
Remove : 
- H P pump ( 1 ) (manual steering), 
- bracket ( 3 ), 
Free camshaft ( 2 ). 

5 - Remove : 
- the c l u t c h , 
- the f l y w h e e l , 
- the lower crankcase cover ( sump ), 
- lower crankcase ( 4 ) ( screws 

6 - Removing the connecting rod-piston assemblies 

. Do not interchange connecting rod caps. 
•Mark positions of pistons in relation to 

cylinder blocks. 

• Remove connect ing rod caps ( 6 ). 
Remove each connect ing rod-piston assembly 
when it i s at T D C . 

Removing the camshaft : 
- Remove bearing caps ( 5 ). 
- Free the crankshaft . 
- Remove the bearing s h e l l s . 
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1 
fisilllilll 

8 - Strip the cylinder head : 

a) Remove rocker arm and shaft assembly (1] 
complete. 

b) Remove (if necessary ) : 
- in let manifold (7 ) and the exhaust manifold, 
- water pump c a s i n g ( 5 ), 
- water pump cover ( 4 ) and the nuts ( 10 ), 
- flange ( 6 ) and the thermostatic unit , 
- injectors ( 8 ), 
- heater plugs ( 2 ), 
- thermostatic unit (3 ) of fast i d l e control , 
- s l i n g attachment ( 9 ), 
- the rear plate with the coolant duct, 
- precombustion chambers ( 11 ) through the 

ori f ice of the in jectors , u s i n g a rod, d i a . = 5 mm, 
ength = 150 mm, 

- the v a l v e s , us ing spring compressor 4024-T. 



OPERATION No. MA.Di. 100-3 : Reconditioning the engine. Op. MA.Di. 100-3 5 

9 - Stripping the cylinder block : 

a) Remove o i l f i l t e r cartridge ( 6 ) u s i n g 
spanner 6002-T. 

b) Remove (if necessary) : 

- breather ( 3 ), 

- screw ( 2 ) and free rel ief va lve c a s i n g ( 4 ), 
- o i l f i l ter cartridge mounting ( 7 ), 
- o i l pressure s w i t c h ( 1 ), 
- d i p s t i c k guide tubes ( 5 ) , 
- the cy l inder b lock water c i r c u l a t i o n plates , 

front and rear. 

10 - Disconnecting the pistons from the connecting rod 

- Remove the snap r ings. 
Dr ive out the gudgeon pins u s i n g mandrel 
5002-T. 

- Remove the piston r ings . 

11 - Dismantling the relief valve : 

Remove from the cas ing (8) : 
- O-r ing sea l ( 9 ), 
- snap r ing (13), 
- washer (12), 
- spr ing (11), 
- p is ton (10). 

12 - Dismantling the oil pump : 

Remove 

- screws ( J, 
- cover ( 14 ), 

- s e a l i n g r ing (15 , 
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F I T T I N G 

13 - Preparing the oil pump : 

a) Smear zone " A " of o i l pump cover (2) wi th 
L O C T I T E Formetanch. 

b) P o s i t i o n : 
- the exterior o i l pump pin ion , 
- cover ( 2 ), 

Tighten screws ( ^ • J . 

c) F i t s e a l i n g r ing ( 1 ) wi th grease. 

14 - Preparing the relief valve 

F i t with o i l in c a s i n g ( 3 ) 

- piston ( 5 ), 
- spr ing ( 6 ), 
- washer ( 7 ), 
- snap r ing ( 8 ), 
P o s i t i o n O-r ing s e a l ( 4 ). 

15 - Re-assembling the cylinder block : 

F i t 

breather ( 11 ) eguipped with i ts gasket, 
re l ief valve c a s i n g ( 12 ). Tighten the headless 
set screw and nut ( 10 ), 
o i l gauge guides (13 ) : 
CX 2200 : d i p s t i c k guide (13 ) and pneumatic 
gauge ( 14 ).. 
CX 2500 : pneumatic gauge guide ( 13) and 
d ip s t i c k guide ( 14 ), 
the o i l f i l ter cartridge, 
o i l pressure-switch ( 9 ) , 
Tightening : 2.5 to 3 da Nm ( 18 to 21 1/2 ft.lb). 

16 - Fit the pistons to the connecting rods : 

- P o s i t i o n the connect ing rod so that lubr icat ion 
hole « a » i s on the s ide of c lover-shaped recess 
« b » of p is ton . 

- F i t pin ( 16 ) us ing mandrel 5002-T. 
- F i t the snap r ings . 

When replacing a piston, the piston 
corresponding to the class of cylinder 
diameter must be fitted. 



OPERATION No. MA.Di. 100-3 : Reconditioning the engine. Op, MA.Di. 100-3 5 

9 - Stripping the cylinder block : 

a) Remove o i l f i l ter cartridge (6 ) us ing 
spanner 6002-T. 

b) Remove (if necessary) : 

- breather ( 3 ), 
- screw ( 2 ) and free rel ief valve c a s i n g ( 4 ), 
- o i l f i l ter cartridge mounting ( 7 ), 
- o i l pressure s w i t c h ( 1 ), 
- d i p s t i c k guide tubes ( 5 ), 
- the cy l inder b lock water c i r c u l a t i o n plates , 

front and rear. 

10 - Disconnecting the pistons from the connecting roc 

- Remove the snap r ings. 
- Dr ive out the gudgeon pins u s i n g mandrel 

5002-T. 
- Remove the piston r ings . 

11 - Dismantling the relief valve : 

Remove from the cas ing (8) : 
- O-r ing seal ( 9 ), 
- snap r ing (13), 
- washer (12), 
- spr ing (11), 
- p is ton (10). 

12 - Dismantling the oil pump : 

Remove : 

- screws ( ), 
- cover (14 ), 

- s e a l i n g r ing (15 , 
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F I T T I N G 

13 - Preparing the oil pump : 

a) Smear zone " A " of o i l pump cover (2) wi th 
L O C T I T E Formetanch. 

b) P o s i t i o n : 
- the exterior o i l pump pin ion , 
• cover ( 2 ), 

Tighten screws ( ^ • J . 

c) F i t s e a l i n g ring ( 1 ) with grease. 

14 - Preparing the relief valve 

F i t with o i l in c a s i n g (3 ) 

- pis ton ( 5 ), 
- spr ing ( 6 ), 
- washer ( 7 ), 
- snap r ing ( 8 ), 
P o s i t i o n O-ring s e a l ( 4 ). 

15 - Re-assembling the cylinder block : 

F i t 

breather ( 11 ) eguipped with i ts gasket, 
rel ief valve c a s i n g (12 ). Tighten the headless 
set screw and nut (10 ), 
o i l gauge guides (13 ) : 
CX 2200 : d i p s t i c k guide ( 13 ) and pneumatic 
gauge ( 14 ).. 
CX 2500 : pneumatic gauge guide ( 13 ) and 
d ip s t i c k guide ( 14 ), 
the o i l f i l ter cartridge, 
o i l pressure-switch ( 9 ) , 
Tightening : 2.5 to 3 da Nm (18 to 21 1/2 ft.lb). 

16 - Fit the pistons to the connecting rods : 

- P o s i t i o n the connect ing rod so that lubr icat ion 
hole « a » i s on the s ide of c lover-shaped recess 
« b » of pis ton. 

- F i t pin ( 16 ) u s i n g mandrel 5002-T. 
- F i t the snap r ings . 

When replacing a piston, the pi ston 
corresponding to the class o F cylinder 
diameter must be fitted. 
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17. Fitting the crankshaft 

a) P o s i t i o n : 

- the bearing s h e l l s on the cy l inder block and 
on the bearing cap ( o i l the s h e l l s ), 

- the crankshaft . 

b) Adjust the crankshaft end-float : 

F i t on either s ide of the centra l bearing upper 

half -r ings (1 ) in order to obtain : 

crankshaft end-float = 0.07 mm to 0.17 mm. 

The half-rings positioned on one side of a 
bearing must be of the same thickness. 

The half-rings placed on one side of a 
bearing may have o different thickness to 

those placed on the other side. 

c) F i t the bearing c a p s . 

N O T E : Before p o s i t i o n i n g the bearing cap 
(at the flywheel end), s l i g h t l y smear shaded 
area « a » wi th L O C T I T E Formetanch, so that 
it does not drip. 

Bear ing caps are numbered, the figures must 

be f a c i n g towards the camshaft . 

No. 1 bearing is' fitted at the flywheel end. 

P o s i t i o n lower half -r ings ( 2 ) at « b » and f i t 

the bearing caps . 

The bearing cap screws ( ) must be 
renewed after each dismantling. 
Tightening torque for screws ( ) = 
9 to 10 da Nm (65 to 72 ft.lb). 

d) P o s i t i o n cork gasket ( 3 ) in the groove of N o . 1 
bearing cap (flywheel end). 
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18. Fitting the sealing ring f flywheel end) : 

Before fitting sealing ring (1 ), check that this 
corresponds to the engine type. The arrow must 
correspond to the engine rotation direction 
{ Lefward, as seen from flywheel end). 

U s e apparatus 6006-T. 

O i l the ring and the tool entry cone. 

19. F i t a new camshaft s e a l i n g r ing ( 2 ). 

Make sure o i l way plugs ( 3 ) and the plug , located 
at camshaft clamp fork end, are f i t ted . 

20. Fitting connecting rod-piston assemblies : 

a) O i l the bearing s h e l l s and fit to connect ing 
rods. 
The upper shell (4) has a groove and a 

lubrication hole. 

b) F i t the connect ing rod-piston assembly , in the 
cy l inde r b lock when crankpin i s at T D C , wi th 
c lovershaped recess « a » of pis ton posi t ioned 
at the camshaft end. 

F i t the connect ing rod cap. 

c) Check the protrusion of the piston : 
U s e d i a l gauge 2437-T and support 1754-T b i s . 
The protrusion of the piston depends upon its 
nominal diameter. 

P i s t o n marking 
Nominal diameter 
of piston in mm 

Protrus ion of 
pis ton in mm 

C X 2200 C X 2500 

1 g - 2 g - 3 g 90 93 
+ 0.05 

0.5 0 

B g 90.25 93.25 
+ 0.05 

0.47 o 

C g 90.50 93.50 0.44 + J ' 0 5 

D g 90.75 93.75 0.41 H ° - ° 5 

0 

To obtain the correct protrusion of the p is ton , 
i ts upper surface must undergo a grinding 
operation. 
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d) Remove the connecting rod-piston assembl ies 

F i t the rings on the pis ton ; the gap of the 
expander ( 1 ) must be pos i t ioned 180° in 
re la t ion to the gap of the r ing ( 2 ). 

N O T E : A mark i s engraved on one face of 

each r ing near the gap. 

When f i t t ing , this mark must be po s i t io n ed 

upwards 

Space the gaps in piston rings 120° apart. 

F i t the connect ing rod-piston assembly when 
the crankpin i s at T D C , wi th the c lover shaped 
recess in the pis ton head at the camshaft end. 
U s e a pis ton r ing clamp. 

Tighten the connecting rod nuts to 7.2 to 
8 da Nm (52 to 58 ft.lb). 

21. Fitting the camshaft : 

P o s i t i o n the camshaft. 
Engage clamp fork (3 ) in the groove of the 
camshaft 
U s i n g a feeler gauge measure the e x i s t i n g 
c learance 
The camshaft end-float should be between 0.05 
and 0.09 mm inclusive. 
Select from those brackets w h i c h are s u p p l i e d by 
the Replacement Parts Department the part w h i c h 
w i l l give the reguired c learance . 

22. Make sure centr ing bushes ( 4 ) are f i t ted on the 

crankcase : 
F i t : 
- the lower crankcase , without tightening the 

screws, after smearing the bearing thrust faces 
and cork gasket wi th s e a l i n g paste., 

- front plate ( 5 ) wi th a new paper gasket . 
F i t 4 screws at « a » so as to a l i g n the crankcase 
and lower crankcase Tighten the front plate and 
lower crankcase screws ( ) , Tightening 
torque : 1.4 to 1.9 da Nm (10 to 14 ft.lb). 
Remove the 4 screws located at « a ». 

N O T E : 

- P l u g s ( 7 ) should be f i t ted w i t h L O C T I T E 
Frenetanch. 

- Lock-nuts ( 6 ) should be f i t ted with L O C T I T E 
F r e n b l o c . 
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1 4981 

77-640 

3089-TH 

5008-TB 

3089-TF 

23. Fitting the oil pump : 

F i t the o i l pump us ing a new paper gasket . 
Tighten the screws ( m^^- ) to between 1.4 and 
1.9 da Nm.(10 to 14 ft.lb). 

24. Fitting the timing pinions : 

a) F i t intermediate pinion ( 5 ) and camshaft 

pinion ( 6 ) 
Position the pinions so that the marks 

coincide (See photo o ppo s i te ) . 
Tighten camshaft pinion (6 ) screws : 
- 7 mm dia. : 1.4 to 1.9 da Nm ( 10 to 14 ft.lb) 

f plain washer), 

- 8 mm dia. : 3 to 3.4 da Nm (21 1/2 to 
24 1/2 ft.lb) (shouldered washer). 

b) F i t : 
f »- 11/ 1977 ) « CX 2200 » : lubr ica t ion 
pipe (1 ) and del ivery pipe (2 ) (paper gaskets) 
(11/ 1977 All Types ) : the del ivery 
pipe 

Two calibrated holes ( H**- ) drilled in new 
delivery pipe ( 2) permit the pinions lubrication 
This new pipe is not interchangeable with the 
old one . 

pinions ( 3 ) and ( 4 

25. Fitting and timing the injection pump : 

The Replacement Ports Department supplies 
pumps fillet with anti-corrosion fluid. Drain the 
pump before putting it into service. 

A - ROTO-DIESEL pump. 

I'ind internal liming point of pump : 

a) Remove the inspec t ion cover . 

b) P o s i t i o n : 
- support of d i a l gauge 5008-T .B , 
- probe 3 0 8 9 - T . H , 
- d i a l gauge 3 0 8 9 - T . F . 

c) Turn the rotor i n the direct ion of pump rotation 
( arrow on manufacturer 's plate ) to bring the « V » 
groove of se t t ing in l ine w i t h the probe. Stop when 
the needle in the d i a l gauge changes rotation 
direct ion ( maximum inser t ion of probe and internal 
t iming point of pump corresponding to N o - 1 
cyl inder ) 
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15 138 

L 17-1 

6008-

r/////xSo—/ 

T 

Find the initial timing point of engine :' 

d) Check that the t iming marks are a l iqned, which 

corresponds to compression stroke of 

No. 1 cylinder. 

e) P l a c e support 1754-T bis f i t ted w i t h d i a l gauge 
2437-T and extension 2443-T on the cyl inder , 
block wi th contact p iece of the d i a l gauge 
bearing against the pis ton of N o . 1 cy l inder 
( f l y w h e e l end ) . F i n d pis ton T D C . 

f) Turn back about one quarter of a turn and bring 
No. 1 piston to 24° advance initial timing point 
i.e. : 
- C X 2200 : 4.68 mm before T D C , 
- C X 2 500 .- 5.12 mm before TDC. 

Fitting and timing the injection pump : 

g) P o s i t i o n the pump f i t ted with a new gasket on 
the front plate of engine ; p o s i t i o n in centre 
of s l o t s . 
T ighten nuts without l o c k i n g them ( spacer 
p la tes ) . 
F i t connect ing str ip ( 1 ) between the rear 
pump support and the engine mounting (hand-
tighten screws) . 
Check that the pump i s set at the internal 
t iming point. 

h) F i t the pump p i n i o n . 
Tighten screws { ) : 2.2 to 2-5 da Nm 
(16 to 18 ft.lb). 

i) Rotate the engine in the opposite d irec t ion of 
normal engine rotation to lower the pis ton by 
7 mm. 

P l a c e play take-up rod 6008-T in the in jec t ion 
pump. 
Turn the engine i n the normal d irec t ion of 
rotation and bring it to i n i t i a l t iming point i . e . 

- C X 2200 : 4.68 mm before TDC, 
- C X 2 5 0 0 : 5.12 mm before TDC. 
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• B 17-1 

j) Turn the pump towards the engine u n t i l the 
needle of the dia l gauge changes rotation 
direct ion (probe inserted to maximum extent). 

Tighten the pump f i x i n g nuts to 3 da Nm 
(21 1/2 ft.lb). 

Tighten the f i x i n g screws of rear support 
l ink (2). 

During tightening, the needle of the pump 

dial gauge should not move, 

k) Remove : 

- take-up rod 6008-T, 
- d i a l gauge 3089-T .F and probe 3089-T .H, 
- d i a l gauge support 5008-T .B , 
- support 1754-T a and d i a l gauge 2437-T. 

1) F i t inspec t ion cover (1) equipped with i ts 
gasket on the in ject ion pump. 

Seal the screws us ing sea l ing pl iers 
5008-T.D. 

B - BOSCH pump. 

a) Remove the centre plug : 

P o s i t i o n groove « a » of distr ibutor piston 
towards feed outlet B of No, 1 c y l i n d e r . 

4 12 107 

3089-TF 

5003-T.B 

b) F i t to the pump : support-grip 5003-T.B equipped 
w i t h d i a l gauge 3089-T .F f i t ted wi th contact 
point 5003-T.D 

c) F i n d B D C of pump distr ibutor piston by turning 
the pump drive shaft f anti-clockwise as seen 
from drive end) up to the precise point where 
the large needle of the dial gauge,once stabilized, 
starts moving 

Set the zero mark of the d i a l i n l ine wi th the 
large needle. 
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12 514 

2437-T 1754-T bi 

12 107 

3089-T.F 

5003-TB 

12 513 

2437-T 

3089-T.F 

d) B r i n g pis ton of N o . 1 cy l inder (flywheel end) near 
T D C by turning the crankshaft in engine d i rec t ion 
of rotation (anti-clockwise, as seen from the 

flywheel). 

Che ck the alignment of the t iming marks, w h i c h 
corresponds to N o . 1 c y l inde r compression stroke. 

e) P l a c e support 1754-T bis f i t ted w i t h d i a l gauge 
2437-T on the block cy l inder top face , wi th the 
d i a l gauge contact point rest ing on N o . 1 cy l inder 
top face (flywheel end) and f ind pis ton T D C . 

f ) A t the prec ise moment when the d i a l gauge needle 
changes i ts direct ion of rotation, set zero mark on 
d i a l in l ine with the large needle and note short 
needle pos i t ion . 

g) Turn back about a quarter turn, then bring No. 1 
piston to the 12° advance initial timing point, i.e. 
1.19 mm before TDC. 

h) Offer up the pump f i t ted with a new gasket and 
p o s i t i o n as fo l lows : 
- hal f -way of the s lot ted holes length, approx. 

(when the drive pinion does not easily fit to 

the pump shaft hub). 

- fu l ly against the end of the s lo t ted holes , towards 
the engine f when the drive pinion fits easily to 

the pump shaft hub). 

Tighten pump f i x i n g nuts without f u l l y t ightening 
them. 
F i t the pump drive pinion,. 
T ighten the f i x i n g screws to 1.8 da Nm (13 ft.lb). 

i ) B r i n g the needle of d i a l gauge 3089-T .F p la ced , 
on pump to 0.45 ± 0.01 mm by s w i v e l l i n g the 
pump c a s i n g inwards. 
Tighten the pump f i x i n g nuts . 
Tightening torque = 2.4 to 2.6 da Nm (17 1/2 to 
19 ft.lb). 

Remove the supports and d i a l gauges. 
F i t the pump plug, 

Tightening torque = 4 to 6 da Nm (29 to 
43 1/2 ft.lb). 
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26. Fitting the timing cover : 

a) F i t the f o l l o w i n g : 

- the baffle on crankshaft p in ion , 

- the paper gasket for t iming cover, 

- the t iming cover, 

- the serrated washers under nuts ( 2 ), 

- the copper washer under screw ( 1 ), 

- the contact washer under screw ( 3 ). 

F i t hooking bracket ( 4 ) for s l i n g . 

P o s i t i o n t iming cover, us ing mandrel 5005-T 

to centre i t correct ly 

Tighten f i x i n g screws and nuts for t iming 

cover to between 1 .-4 and 1.9 da Nm ( 10 to 

14 ft.lb). 

Remove mandrel 5005-T 

b) F i t the suc t ion pipe : 

- F i t the f o l l o w i n g to pipe ( 5 ) : 

- f lange (8 ), 

- O-ring s e a l ( 7 ), 

- plate ( 6 ) , 

- paper gasket ( a ) 

- P o s i t i o n the suct ion pipe , tighten 

screws ( ) 

c) F i t the vibrat ion damper s e a l i n g r ing 

( U s e mandrel 5004-T) . 

Check that the direction shown by the arrow 

is relevant to the engine direction of rotation. 
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27. Fitting the vibration damper : 

F i t damper ( 1 ). 

Tightening torque for nut (2 ) = 25 da Nm 

(180 ft.lb). 

F i t s h i e l d ( 3 ) . 

F i t the damper cover 

28. Fitting the oil strainer : 

F i t ant i -emuls ion plate ( 4 ). 

F i t strainer ( 5 ) together wi th i t s O-r ing s e a l 

F u l l y tighten screws ( 6 ). 

29. F i t lower crankcase cover ( sump) , f i t ted with 

a new gasket. Tighten the screws (screw (8) 

is of the 6-point socket type). 

30. Fitting the flywheel : 

Tightening torque : 9 da Nm (65 ft.lb) ( use 

L O C T I T E Frenetanch) 

F i t plate ( 7 ) 

31. F i t the c lu tch d i s c and mechanism ( use 

mandrel 3106-T) 

Tightening torque : 3.5 da Nm (25 1/2 ft.lb). 
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32. Preparing the cylinder head : 

Exhaust 

d ia . - . 3 4 . 8 5 to.35.15. 

Inlet 

45° 

d i a . = 4.1.85 to 42.15 

a) Grind the seatings and va lves 

Grind the valve seat ings . 

Gr ind the v a l v e s . 

A s an i n d i c a t i o n , valve recess from cy l inder 

head gasket l ine should be between 0.7 and 

0.9 mm. 

L a p the v a l v e s . 

Thoroughly c lean the cyl inder head. 

b) F i t the valves : 

P o s i t i o n the va lves wi th their o i L s e a l s . 

N O T E : To f i t the valve o i l - s e a l s use the 

p l a s t i c f i t t ing head s o l d with each s e a l , plus 

the VSIT tool ( FLOQUHT reference ). 

To make the f i t t ing easier , smear the s e a l and 

the f i t t ing head with grease. When a s e a l i s 

worn or incorrect ly f i t ted, it must be renewed. 

Never re-use a seal previously fitted. 

F i t : 

- the thrust washer, 

- the two spr ings , 

- the thrust cup, 

- the s p l i t c o l l e t s . 

U s e spr ing compressor 4024-T. 

c) F i t the precombustion chambers. 

P o s i t i o n precombustion chambers (1 ), notch « a » 

fac ing pin ( 2 

Protrusion 

cylinder head joint face. 

n + 0.03 , . 
V Q mm in relation to the 
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Marking 
OL - C X 2200 
3 L = C X 2500 

o 
z 

Marking 

d) F i t the injectors . 

Fit to each injector, in s u c c e s s i o n : 

- a wavy washer ( 2 ), 

- a r ing s e a l (1 }. 

Engage the assembly in the cy l inder head and 
fi t c lamp ( 6 ). 
Do not tighten nuts ( ). 

F i t overflow return piping ( 4 ) without 

t ightening the unions sc rews . 

e) F i t the f o l l o w i n g : 

- in le t manifold ( 7 ) and the exhaust mani fo ld , 

- the heater plugs, 

Tightening torque — 2.5 to 3 da Nm ( 18 to 
2 1/2 ft.lb). 

- thermostatic sensor ( 5 ), 
Tightening torque = 4 to 5 da Nm (29 to 
36 ft.lb) (fit with LOCTITE Formetanch ). 

- the coolant duct and the c l o s i n g plate ( 8 ). 

33. Fitting the cylinder head 

a) F i t the tappets. 

b) Check presence of OL (CX 2200) or 3 L 
(CX 2500) marking on cylinder head gasket. 
Oil both faces of cylinder head gasket with 
linseed oi I. 

c) F i t the cy l ind e r head. 

F i t a p la in washer under screw heads. 

Pre-tightening = 5.5 da Nm (39 1/2 ft.lb). 

Final tightening = 10 da Nm (72 ft.lb). 
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34. Fitting the rocker arm and shaft assembly : 

a) Prepare the rocker arm and shaft assembly . 

Cons ider o i l in let large hole « a » as a marker. 

F i t onto the shaf t , in the f o l l o w i n g order,interpo

la t ing washers ( ) between the items : 
- one exhaust rocker, 
- one spr ing , 
- one in le t rocker 

H o l d the four assembl ies together by us ing 
clamps 630-64/ 59. 

b) F i t the rocker arm and shaft assembly . 

F i t the rocker pushrods. 

F i t the complete assembly of rocker arms and 

shaft , the rocker o i l holes fac ing the v a l v e s . 

F i t the U-brackets and tighten the nuts . 
Tightening torque = 2.8 da Nm (20 ft.lb). 
Remove clamps MR. 630-64/59. 

c) A d j u s t rocker arm clearance 

Inlet = 0.30 mm 
Exhaust = 0.20 mm 

d) F i t the rocker cover and i ts gasket. 

( copper washer under the fixing nuts ). 

35. Fit the following : 

- the lubr icat ion pipe ( 3 ), 

the hooking bracket for s l i n g , 
- the water pump c a s i n g wi th i ts gasket , 

the water pump with i ts gasket , 

the faul t - f inding harness ( 1 ), 
the T D C sensor (2 ). 

Connect : 

the o i l pressure-switch wire , 
- the thermal swi tch w i r e . 
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36. Connecting the fast idle cable : 

15 186 

Q 
Q 

< 
O 
z z o 

a z o u 
LU 

F i t sheath ( 5 ) and sheath stop (3 ). 

P a s s the cable through the fast idle stop and fit 
cable clamp ( 2 ). 

F u l l y push in the cable c lamp at « a » and tighten 
i ts nut, holding the cable taut. 

37. F i t the injector pipe assembly : 

F i t pipe assembly ( 6 ) and pos i t ion the injectors 

so that the pipes are not s t ressed . 

Tighten screws ( ) to 2.2 to 2.5 da Nm 

(16 to 18 ft.lb). 
Tighten union-screws ( 1 ) to 0.8 to 1 da Nm 
(6 to 7 ft.lb). 
Tighten supply pipe unions ( 4 ) . 

Tightening torque = 2.2 to 2.5 da Nm ( 16 to 
18 ft.lb). 

BOSCH pump 

Do not tighten the unions at injector end (the 
system should be bled before starting the 

engine. 
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ELECTRICAL SYSTEM 



LIST OF OPERATIONS ( ELECTRICAL SYSTEM ) 
IN THE FOURTH SECTION OF MANUAL 818-3 

"CX Diesel" Vehicles 

Operation 

number 
DESCRIPTION 

MA. Di. 5 1 0 - 0 0 

MA. Di. 5 1 0 - 0 0 a 

MA. Di. 5 1 0 - 0 0 b 

MA. Di. 5 1 0 - 0 0 c 

MA. Di. 5 2 4 - 0 0 

MA. Di. 5 3 0 - 0 0 

MA. Di. 5 3 0 - 0 

MA. Di. 5 3 3 - 0 0 

ELECTRICAL SYSTEM 

Arrangement of the electrical installation (All CX Diesel vehicles ( 9/1976) 

Arrangement of the electrical installation (All CX Diesel vehicles (9/1976 

Arrangement of the electrical installation (All CX Diesel vehicles (5/1978 ^-7/1979 J 

Arrangement of the electrical installation (All CX Diesel vehicles ( 7/1979 ^-7/1980J 

Characteristics of the electrical controls 

Characteristics of.the electrical components 

Checking the electrical components : 

I- Checking the alternator output 

II- Checking the voltage regulator 

III- Checking the starter motor . 

IV- Checking the heater plugs 

Characteristics and checks of a starter motor. 
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( »~ 9/ 2976 ) 

Op. MA.Di. 510-00 1 

All CX Diesel vehicles ( m- 9/ 2 976 ) 

ARRANGEMENT OF THE ELECTRICAL INSTALLATION 

The diagrams shown are those of the D i e s e l E s t a t e vehic le . The front harness i s i d e n t i c a l with that of the Saloon. 
The rear harness of the D i e s e l veh i c le i s i d e n t i c a l with that of the Petro l vehic le wi th the addit ion of a supply 
lead for the low fuel l e v e l warning lamp. 

1. CIRCUIT DIAGRAM. 

a) Special feature : The various c i r cu i ts are presented in a funct ional way, therefore, where a unit i s connected 
to severa l c i r c u i t s , i t s various sect ions are shown in « exploded » form on different vert i ca l grid l i n e s . 

b) Method of identification : Identi f icat ion marks are divided into three sect ions : 
- figures which identi fy components (and not l e a d s ) , 
- letters L G , T B , A R etc ... ident i fy ing w i r ing harnesses , 
- other letters ( B e , F , Gr, F N , B l ... ) ident i fy ing the colour of the extremity of the insulat ing s l e e v e . 

N O T E : For the last group of ident i f i cat ion marks, four cases may occur : 
- coloured sleeve on a lead the colour of which is irrelevant : 

marks on diagrams : B e , B l , V e , Gr 
- no sleeve on a lead the colour of which serves as identification mark : 

marks on diagram : F , Gr, F . V e , F . B c . . . . 
- coloured sleeve on a lead the colour of which serves as identification mark as well : 

marks on diagram : F N - B 1 , F . V e - B c . . . . 
- unidentified lead : i t s pos i t ion cannot give r i se to any confus ion . 

IMPORTANT : Ident i f i cat ion marks for components and w i r i n g harnesses are arbitrary : they have been chosen 
for the sole purpose of f a c i l i t a t i n g the use of the diagrams. 
The colour of the sleeves and the leads are the only identification marks actually used on the leads making 
up the electric system of the vehicle. 

2. WIRING DIAGRAM. 

T h i s i s a schematic diagram of the components as they are f i t ted on the vehic le . 
It ind icates the layout of the leads , and the approximate locat ion of the components. 
The methods of ident i f i cat ion i s the same as for the c i r cu i t diagram. 

2 OPERATION No. MA.Di. 510-00 : Arrangement of the electrical installation 
( » • 9/2976) 

TABLE OF FUSES 
• 

Current supply 

F u s e 

Equipment protected Current supply 

C a p a c i t y Colour 

Equipment protected 

Heat ing re lay 16 A Mauve Heat ing unit 

P o s i t i v e battery 

terminal « + » 

16 A Red 

Stoplamps 
A c c e s s o r 
Glove bo? 

L i g h t i n g 
Switch 

Brake we 
o i l press i 
water tern 
lamp - en 

f terminal 
: lamp 

Direc t i on indicators 
- • Windscreen wiper and washer 

'" - • Horns 
• Heat ing re lay c o i l 

Window winder relay ( c o i l ) 
• Rheostat » Speedometer l ight ing 
• Dashboard : (Thermal voltmeter -

ar warning lamp - D i e s e l fuel gauge - engine 
ire warning lamp - hydraul i c warning lamp -
perature warning lamp - low fuel l e v e l warning 
gine o i l gauge l ighting) . P o s i t i v e battery 

terminal « + » 

16 A Green 

Central a 
Rear wine 
Hazard w 
C l o c k 

L i g h t i n g 
Switch 

i d rear interior lamps 
low windscreen wiper and washer 
i rn ing lamps 

• C i g a r l ighter 
• Vo l tage regulator 
• Revers ing lamps 
• Rear window heater 
**- Handbrake warning lamp 

Window winder relay 16 A White 
Right-hand swi t ch » Right-hand window winder 
Left -hand, swi t ch ^ Left -hand window winder 

L i g h t i n g swi t ch 

10 A Y e l l o w 

Ashtray l ight ing 
L i g h t i n g for c igar l ighter 
Heat ing control l i g h t i n g 

/ C lock 
) Voltmeter 

Dashboard l ight ing \
i Odometers 

Side and tai l lamp warning lamp 
Left -hand front and rear side lamps 

L i g h t i n g swi t ch 

10 A Blue Right-hand s ide lamps and rear lamps 
Number plate lamps 

• 

C I R C U I T D I A G R A M 



CIRCUIT DIAGRAM 
Diesel Estate French market vehicles (1 / 1976 9/ 7976 ) 
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Op. MA.Di. 510-00 3 

DESCRIPTION OF COMPONENTS. 

Ident. 
mark 

Description and Location 
Ident 
mark 

Description and Location 

3 
4 
5 
6 

9 
10 
11 
12 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
36 
37 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 

49 
50 
53 

Front right-hand sidelamp 78 
Front right-hand direct ion indicator 37 
Right-hand headlamp : 
- Main beam 83 
- Dipped beam 81 
Right-hand blower motor 11 

57 Ho 
13 Lef t -hand blower motor 

Lef t -hand headlamp . 
- Main beam 82 
- Dipped beam 80 
Front left -hand sidelamp 74 
Front left-hand direct ion indicator 32 
Starter motor 4 to 6 
Alternator 15 
Preheating timer unit control 7 to 9 
Voltage regulator 15 
" D i a g n o s i s " socket 17 
Engine o i l pressure s w i t c h 50 
Heater plugs 3 to 6 
Top dead centre sensor ( T . D . C . ) 16 
Water temperature switch 46 
Blower control thermal s w i t c h 10 
Battery 1 
Revers ing lamp switch , 19 
Horn compressor 59 
Horn compressor relay 58 - 59 
Window winder relay 64 - 65 
Heater uni t relay 60 - 61 
Left -hand e lectr ic - fan re lay 12 - 13 
Right-hand e lectr ic - fan relay 10 - 11 
Front right-hand brake unit 44 - 45 
Windscreen washer pump 56 
Windscreen-wiper motor 52 to 55 
Stop control unit (engine stop) 15 
A i r blower motor 61 
Hydrau l i c pressure switch 48 
Stoplamp swi tch 69 
F u s e box (6 fuses).19 - 60 - 61 - 65 - 74 - 77 
Front left-hand brake unit 4 2 - 4 3 
Front right-hand door s w i t c h '22 
Right-hand window winder motor 67 
Glove box lamp 70 
Ashtray lamp 71 
A c c e s s o r i e s terminal (radio) 67 
Engine o i l gauge l ight ing 51 
Front left-hand door swi t ch 23 
Lef t -hand window winder motor 63 
Centra l interior lamp 20 to 22 
Cigar l ighter and i l luminat ion 1 8 - 72 

Handbrake warning flasher unit 3 1 - 3 2 
Anti - theft swi t ch 5 - 1 2 - 1 9 - 6 0 
Right-hand window winder control switch 67 

54 
55 
56 
57 
58 
59 
60 
61 

62 

63 

64 
65 
66 
67 
68 
69 

70 

71 
72 
73 

Left-hand window winder control sw i t ch 63 
Direct ion indicators f lasher unit 37 to 39 
Heating control l ight ing 73 
Central interior lamp swi tch - . . . . . — 21 
Rear window heater swi t ch 30 
Rear window wiper switch 26 
Handbrake warning lamp s w i t c h 32 
Right-hand control unit ( l i g h t i n g ) . . . . 76 to 82 
Speedometer l ight ing rheostat 44 
Dashboard and speedometer l i gh t ing 44 
L i g h t i n g for c l o ck , voltmeter, 
Odometers 72 - 73 - 74 
Thermal voltmeter 42 
F u e l gauge (indicator) 41 
Clock 39 
Handbrake warning lamp 32 
Headlamp warning lamp 82 
Direct ion indicator warning lamp 38 
Sidelamp warning lamp : 75 
Warning lamp for hazard warning 33 
Hydraul i c pressure warning lamp 48 
Emergency stop warning lamp 47 - 49 
Engine o i l pressure warning lamp 49 
Water temperature warning lamp 45 
L o w fuel l eve l warning lamp 40 
Brake pad wear warning lamp 43 
Dipped beam warning lamp 80 
Rear window heater warning lamp 31 
Test button for emergency warning 
lamp 45 - 47 - 49 
Warning lamp for heater plugs 7 
Left-hand control unit : 
Direct ion indicators and hazard 
warning lamps 33 to 37 
Horns 57 - 58 
Windscreen-wiper motor 53 to 55 
Windscreen-washer pump 56 
F u e l gauge rheostat 4 0 - 4 1 
Rear interior lamp 23 
Rear window washer pump 28 
Rear window windscreen motor 24 to 26 
Rear window heater 30 
Rear window windscreen-wiper timer 
unit 25 to 27 
Rear right-hand lamp c luster : 
T a i l lamp 78 
Stoplamp 68 
Direct ion indicator 35 
Revers ing lamp 19 
Right-hand number plate lamp 78 
Left-hand number plate lamp 77 
Rear left-hand lamp c luster : 
Lett -hand t a i l lamp 76 
Stoplamp 69 
Direc t ion indicator 34 
Revers ing lamp 20 

HARNESS IDENTIFICATION 
AV : Front (no ident i f i cat ion on c i r cu i t CO 

' diagram) UF 
RD : Rear , R H LG 
RG : Rear, L H H 
M ! Engine FV 
D : F a u l t f inding (d iagnos is ) TB 

Compressor 
Brake pad wear 
Window winder 
T a i l g a t e 
F l y i n g lead 
Instrument panel 

4 OPERATION No. MA.Di. 510-00 : Arrangement of the electrical installation 
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TABLE OF BULBS 

U s e Quantity B a s e Type Vo l tage Power F r e n c h Standard 
R e f . N o . 

Dipped beam headlamps 2 P . 45 t. 41 Y e l l o w 
( for France) 

12 V 4 0 / 4 5 W R. 136-15 

Main beam headlamps 2 x 511 H 2 12 V 55 W R. 136-17 

D i r e c t i o n indicators 
Stoplamps 
R e v e r s i n g lamps 

4 
2 
2 

B A . 1 5 s / 1 9 
Pear -

shaped 
P 2 5 / 1 

12 V 21 W R. 136-12 

Front and rear sidelamps 
Number plate lamps 

4 
2 B A . 1 5 s / 19 12 V 5 W R. 136-13 

l central 
Interior lamps < 

1 rear 

3 
1 

Fes toon 12 V 7 W R. 136-05 

L i g h t i n g for tachometer 
and speedometer 

1 B A . 9 s T 8 / 4 14 V 4 W 

Glove box l ight ing 1 B A . 9 s T 8 / 2 12 V 2 W R. 136-34 

Dashboard warning lamps 
Cigar l ighter l ight ing 
Ashtray l ight ing 
Pneumatic o i l gauge 
l ight ing 

14 
1 
1 

1 

Wedge base D i a . = 5 12 V 1.2 W 

Dashboard l i ght ing 
Heater plugs warning 
lamp 

2 

1 
Wedge base D i a . = 10 

12 V 2 W 

L i g h t i n g for odometets 1 
Wedge base D i a . = 10 

24 V 3 W 

KEY TO CIRCUIT DIAGRAM SYMBOL 

T T . 51-3 

+ 

> ? 

Wi ring connector _L 
T 

Connection block (6-way) i 
Fuse 

Switch, manual 

Switch, mechanical 
Switch, pressure J 
Switch, thermal i 

Capacitor 

Motor, electric 

Lighting 

Warning lamp 

Instrument dia! 

Resistor 
Rheostat 
Coil winding 
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(9/ 1976 ) 

Op. MA.Di. 510-00 a 1 

ALL CX DIESEL VEHICLES (9/1976 

ARRANGEMENT OF THE ELECTRICAL INSTALLATION 

The diagrams overleaf are relevant to « P a l l a s » Saloon vehic les s ince September 1977. 
These e l e c t r i c a l system diagrams include the addi t ional accessor ies f itted to 1977 models (from September 1976) 
i . e . l i ght ing for anti-theft dev ice , outside rear-view mirror on left -hand front door and sun-roof ( opt ional ) .Moreover , 
the c igar l ighter i s no longer cut-off by the combined « Anti - theft -Ignif ioh and preheating-Starter » s w i t c h . 
The C X E s t a t e e l e c t r i ca l system diagrams are i d e n t i c a l with those on Saloon v e h i c l e s , with regard to the front 
sect ion of the vehic le . For rear sect ion , refer to operation M A . D i . 510-00 : 

PRESENTATION OF THE DIAGRAMS 
• 

CIRCUIT DIAGRAM 
The various c i r cu i ts are presented in a funct ional way, for repair purposes, therefore, where a unit i s connected to 
severa l c i r c u i t s , i ts various sect ions are shown in « exploded » form on different v e r t i c a l grid l ines . 

WIRING DIAGRAM 
This i s a schematic diagram of the components as they are f i tted on the veh i c l e . It ind icates the layout of the 
leads , and the approximate locat ion of the components. Harness inner connect ions , out of reach, are not ind i ca ted . 
The method of ident i f i cat ion i s the same as for the c i r cu i t diagram. 

DESCRIPTION OF THE PARTS 
It makes i t poss ib le to q u i c k l y refer from one diagram to another one. 
lief. = Identi f icat ion No . of component on wi r ing diagram. 

Position — F igure of ver t i ca l l ine numbered a long lower edge on c i r c u i t diagram. 

IDENTIFICATION OF LEADS AND HARNESSES 

Bes ides ident i f i cat ion on diagrams, leads can be identi f ied as fo l lows : 
L e a d colour - e .g . : Y e l l o w lead ( F j ) 
Sleeve colour or ident i f i cat ion mark on lead at connection : e.g. : Green ( Ve ) 

The leads can be identi f ied by their locat ion on a connection box between harnesses , or on a unit (e .g . r e l a y ) . 
The unidenti f ied leads cannot give rise to any confusion. 
Harnesses are identi f ied by one or several c a p i t a l letters, located approximately on middle part of lead length on 
c i r c u i t diagram. Unident i f i ed leads on c i r cu i t diagram are relevant to front main harness or to harnesses or f l y i n g 
leads which cannot give r i s e to any confusion. 

DESCRIPTION OF WIRING HARNESSES 

AV Main , front M Engine 
(unidenti f ied on c i r cu i t diagram ) PC Boot l i d 

C : Boot R Rear sect ion 

CO : Horn, compressor TB Instrument panel 
D : F a u l t f inding ( d iagnos is ) TO Sun-roof ( s w i t c h e s ) 

LG : Window winder T Rear , sun-roof ( opt iona l 
UF Brake pad wear, front 

2 OPERATION No. MA.Di. 510-00 a : Arrangement of the electrical installation 
(9/ 1976 ) 

DESCRIPTION OF COMPONENTS 

Ident. 
mark Description and Location 

Ident 
mark Description and Location 

1 

3 
4 
5 
6 

9 
10 
11 
12 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
.32 
33 
34 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 

Front R H direct ion indicator 44 
Front R H sidelamp 83 
R H headlamp : Main beam 79 

Dipped beam 80 
R H blower motor 12 
L H blower motor 10 
Horn 28 
L H headlamp : Main beam 77 

Dipped beam 78 
Front L H direct ion indicator 41 
Front L H sidelamp 82 
Starter motor 2 to 4 
Alternator 14 to 17 
Preheat ing timer unit 6 to 8 
Voltage regulator 1 7 - 18 
Heater plugs 2 to 5 
Pump cut-out control 13 
Engine o i l pressure s w i t c h 47 
T D C sensor 14 
Diagnost i c socket 16 
Coolant temperature swi t ch 51 
E l e c t r i c i a n thermal s w i t c h 11 
Battery and connector 1 
Revers ing lamp switch 68 
Compressed air horn relay 29-30 
Compressor for horns 30 
Window winder relay •• 26-27 
Relay for heating 19-20 
Relay for L H blower '9-10 
Relay for R H blower 11-12 
R H brake unit , front 54-55 
Windscreen washer pump 31 
Windscreen wiper motor 32 to 36 
A i r blower motor 20 
Hydrau l i c f lu id pressure s w i t c h 49 
Stoplamp swi t ch 38 
F u s e box 20 26 38 61 82 
Switch for hydraul ic f lu id l e v e l 50 
L H brake unit , front 52-53 
Front R H door l ight ing s w i t c h 63 
R H front door window winder motor 26 
Front R H loudspeaker 60 
Centre interior lamp 62-64 
Glove-box l ight ing 66 
Cigar l ighter + l ight ing 70-86 
Map reading lamp 84 
L i g h t i n g for ashtray 85 
Handbrake warning lamp 76-77 
L i g h t i n g for pneumatic o i l gauge 37 
Anti - theft sw i t ch 3-13-34-68 
Front L H .door l ight ing s w i t c h 62 
L H outside mirror 21 to 24 
L H outside mirror swi t ch 21 to 24 
L H front door window winder motor 21 to 23 
Front L H loudspeaker 59 
Front R H window winder s w i t c h 25 to 27 
Front L H window winder s w i t c h 21 to 23 

57 
58 
59 
60 
61 
62 

63 

64 

65 
66 
67 
68 
69 
70 
71 
72 
73 
74 

75 
76 
77 
78 
79 

Centre interior lamp switch 63 
Heated rear window swi t ch 75 
Heater control + l ightings 8 5 - 8 6 
Handbrake warning switch 77 
Radio equipment 58 to 60 
R H control unit : 
- Speedo . f tacho. l ight ing rheostat 53 
- General l i ght ing 78 to 82 
Instrument panel : 
- L i g h t i n g s for direct ion indicators 84 to 86 
- Battery meter (thermal voltmeter) 55 
- F u e l gauge 56 
- C lock 46 
- Warning lamp for handbrake 77 
- Warning lamp for main beam 79 
- Warning lamp for direct ion indicators .... 40 
- Warning lamp for side and t a i l lamps .... 83 
- Warning lamp for hazard warning 45 
- Warning lamp for hydraul ic f l u i d pressure 

and l e v e l 49 
- Warning.lamp for engine o i l pressure .... 47 
- Warning lamp for coolant temperature .... 51 
- Warning lamp for low fuel l e v e l 57 
- Warning lamp for front brake pad wear ....54 
- Warning lamp for dipped beam 81 
- Warning lamp for heated rear window .... 76 
- Warning lamps for emergency «STOP»48-50 
- Test button for «STOP» warning lamps 

48-50-52 
- Warning lamps for heater p lugs 6 
Left hand control unit : 
- D irec t i on indicators 41-42 
- Hazard warning lamps 43 to 45 
- Horns 28-29 
- Window wiper 32-33 
- Windscreen washer pump 31 
L i g h t i n g for igni t ion key l ocat ion 82 
Direct ion indicator f lasher unit 39-40 
Windscreen wiper timer unit 34 to 36 
Rear R H door l ight ing swi t ch 65 
Rear R H interior lamp 65 
F u e l gauge rheostat 56-57 
Heated rear window 75 
Rear L H interior lamp 64 
Rear L H door l ight ing swi t ch 64 
Rear R H lamp c luster : 
- Side and t a i l lamp 87 
- Direc t ion indicator 43 
- Stoplamp 68 
- Revers ing lamp 38 
R H number plate lamp 85 
Boot lamp 61 
L H number plate lamp 84 
Boot lamp switch 61 
Rear L H lamp cluster : 
- Side and t a i l lamp 86 
- Direc t ion indicator 42 
- Stoplamp 67 
- Revers ing lamp 37 

WIRING CIRCUIT P . T . O . 
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CIRCUIT DIAGRAM for CX Saloon - Diesel (9/2977 > 
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OPERATION No. MA.Di. 510-00 a : Arrangement of the electrical installation Op. MA.Di. 510-00 a 3 
(9/1976 

TABLE OF FUSES 

Current supply 
F u s e 

C a p a c i t y Colour 
Equipment protected 

Heating re lay 16 A Mau\ Heater unit air blower 

« + » battery terminal 16 A Red 
A n t i theft 

s w i t c h 

Voltage regulator 
Heater relay winding 
Window-winder relay winding 
L H outside mirror 
Horn 
Re lay for compressed air horn 
Windscreen washer pump 
Windscreen wiper motor 
Windscreen wiper timer unit 
Direct ion indicators 
L i g h t i n g for o i l gauge 
Instrument panel ( thermal 
voltmeter, fuel gauge indicator , 
warning lamp for brake pad wear 
engine o i l , d i rec t ion indicators , 
hydraul ic f lu id pressure, coolant 
temperature, low fuel l e v e l , 
emergency « S T O P » 
Rheostat » ~ l i ght ing for 
speedo and tacho 

Stoplamps 
C l o c k 
Hazard warning lamps 

« + » battery terminal 16 A Green 

A c c e s s o r y terminal 
Boot lamp 
Interior lamps 
Glove box lamp 
Cigar l ighter 
Sun-roof 

radk 

Anti - theft 
swi t ch 

Revers ing lamps 
Sun-roof relay wind ing 
Heated rear window + warning 
lamp 
F l a s h e r unit and handbrake 
warning lamp 

Relay for window 
winder 

16 A White Switch 
Switch 

R H window winder 
L H window winder 

10 A Ye l l ow 

L i g h t i n g for ign i t ion swi t ch 
L i g h t i n g for ashtray , c igar- l ighter 
L i g h t i n g for heater control 
Map reading lamp 
Sidelamps and t a i l lamps, R H and L H 
Number plate lamps 
L i g h t i n g for instrument panel : C l o c k , battery meter, 

odometers, warning 
lamp for sidelamps 
and t a i l lamps 

P . T . O . CIRCUIT DIAGRAM 

4 OPERATION No. MA.Di. 510-00 a : Arrangement of the electrical installation 
(9/ 1976 

TABLE OF BULBS 

Use Quantity B a s e Type Voltage Power French Standard 
Ref. N o . 

Main and dipped beam 2 P 43 t 38 
Y e l l o w 

(for France ) 
H 4 

12 V 6 0 / 5 5 W 

Direct ion indicators 
Stoplamps 
Revers ing lamps 

4 
2 
2 

B A 1 5 s / 1 9 
Pear -

shaped 
P 2 5 / 1 

12 V 21 W R. 136-12 

Side and t a i l lamps 
Number plate lamps 

.4 
2 B A 1 5 s / 1 9 12 V 5 W R. 1 3 6 4 2 

« P a l l a s interior I centre 

lamps / rear 
3 
2 

Fes toon 12 V 7 W R. 136-05 

« Contort » interior lamp 
Map reading lamp 
Boot lamp 

1 
1 
1 

Fes toon 

C V 8.5 
C . 11 12 V 5 W R. 136-14 

L i g h t i n g for speedo 
and tacho 2 B A 9 s T. 8 / 4 14 V 4 W R. 136-33 

L i g h t i n g for igni t ion 
switch 
L i g h t i n g for glove box 

1 
1 

B A 9 s T. 8 / 2 12 V 2 W R. 136-34 

Instrument panel 
warning lamps 
L i g h t i n g for c igar- l ighter 
L i g h t i n g for ashtray 
L i g h t i n g for o i l gauge 

14 
1 
1 
1 

Wedge 
base 

D i a . = 5 12 V 1.2 W 

Preheat ing warning lamp 
L i g h t i n g for : C l o c k 

Battery meter 

1 
1 
1 

Wedge 
base 

D i a . = 10 12 V 2 W 

Odometer 1 

Wedge 
base 

D i a . = 10 

24 V 3 W 

KEY TO CIRCUIT DIAGRAM SYMBOLS 

T T . 5 1 - 3 

Capacitor 
• 

Motor, electric 
Lighting 
Warning lamp 
Instrument dial 
Resistor 
Rheostat 
Coil winding 

. Wiring connector JL 

t T Connection block (6-way) i y 

1 <p™ <r Switch, manual I y 
o l° ^. Switch, mechanical l"y J 
1̂ ? Switch, pressure J , y 

0 P Switch, thermal ^ 



OPERATION No. MA.Di. 510-00 b : Arrangement of the electrical installation 
(5/ 1978 7/1979) 

Op. MA.Di. 510-00 b 1 

ALL CX DIESEL VEHICLES ( 5/ 1978 *-7/1979) 

ARRANGEMENT OF THE ELECTRICAL INSTALLATION 

< s 
o 

o 

CD 

N O T E S : 

When dea l ing with the « sun-roof », refer to Operation M A . D i . 510-00 a. 

For E s t a t e vers ion , refer for the rear sect ion , to Operation M A . D i . 510-00. 

a O 

OPERATION No. MA.Di. 510-00 b : Arrangement of the electrical installation 
(5/1978 7/1979) 

DESCRIPTION OF COMPONENTS 

Ident. 
mark Description and location 

1 Front d i rec t ion indicator , R H 44 
Front s idelamp , R H 74 

2 Headlamp, R H : 
- Main beam 71 
- Dipped beam 72 

3 E l e c t r i c coo l ing fan, R H 17-18 
4 E l e c t r i c coo l ing fan, L H 14 
5 Horn 28 
6 Headlamp, L H : 

- M a i n beam 69 
- Dipped beam 71 

7 Pre -heat ing unit 5 to 7 
8 Front d irect ion indicator , L H 41 
9 Thermal s w i t c h for a ir temperature 13 

10 Starter motor 2 to 4 
11 Alternator 8 to 12 
12 F a n thermal switch 16 
13 Regulator 11 to 12 
14 F a n relay 13-14 
15 Battery * 1 
16 E l e c t r i c cut-out control 9 
17 Eng ine o i l pressure s w i t c h 47 
18 Heater plugs 2 to 5 
19 Top Dead Centre sensor 10 
20 « Diagnos i s » socket 12 
21 Water temperature switch 51 
22 R e v e r s i n g lamp switch 66 
23 Horn compressor relay 29- 30 
24 Horn compressor 30 
25 Window winder relay 26 - 27 
26 Heater unit relay 19- 20 
27 E l e c t r i c fan relay 1 4 - 1 5 
28 E l e c t r i c fan relay 16 -17 
29 Front brake unit , R H 5 4 - 5 5 
30 Windscreen washer pump 31 
31 Windscreen wiper motor 32 to 36 
32 A i r blower 20 
33 H y d r a u l i c pressure swi t ch 49 
34 Stoplamp swi t ch 38 
36 F u s e box 20-26-32-69-73 
37 H y d r a u l i c f lu id l eve l s w i t c h 50 
38 Front brake unit , L H 52-53 
39 Front right-hand door s w i t c h 64 
40 Front window winder motor, R H 26 
41 Front loudspeaker, R H 62 
42 Glove locker lamp 67 
43 Interior lamp swi t ch 63 
44 Heated rear window s w i t c h 58 
45 D i re c t i ona l interior lamp (Pallas) 66 
46 Centre interior lamp 63 to 65 
47 Cigar l ighter and i l luminat i on 60-76 
48 Socket-Map reading lamp (Pallas ) 75 
49 Handbrake warning f lasher unit 55-56 
50 H y d r a u l i c gauge lamp 37 
51 Ant i - the f t sw i t ch 3 - 1 3 - 3 2 - 5 9 
52 Front left -hand door s w i t c h 63 
53 Ex ter i o r rear view mir ror ,LH (Pallas) 21 to 24 
54 Rear -v iew mirror swi t ch , (Pallas) 21 to 24 
55 Front window winder motor, L H 21 --22 

I dent, 
mark 

56 
57 
58 
59 
60 
61 
62 

63 

64 

65 
66 
67 
68 
70 
71 
73 
74 

75 
76 
77 
78 
79 

Description and location 

Front loudspeaker, L H 61 
Front window-winder control switchRH 24 to 26 
Front window-winder control switch ,LH 21 to 23 
Heat ing control l i ght ing 76-77 
Handbrake warning lamp swi t ch 55 
Radio 61-62 
Right-hand control unit : 
- Speedometer l ight ing rheostat 53 
- General l i g h t i n g 69 to 73 
Dashboard : 
- L i g h t i n g for instruments 75 to 77 
- Thermal voltmeter 55 
- F u e l gauge indicator 56 
- C l o c k 46 
Warning lamp for : 
- Handbrake 55 
- M a i n beam 70 
- D i re c t i on indicators 40 
- Side and t a i l lamps 74 
- Hazard warning 45 
- H y d r a u l i c f l u i d l e v e l and pressure 49 
- Engine o i l pressure 47 
- Water temperature 51 
- L o w fuel l e v e l in tank 57 
- Front brake pad wear 54 
- Dipped beam 72 
- Heated rear window 57 
- Emergency S T O P 48 - 51 
Check button for warning lamps 48-50-52 
Warning lamps for heater plugs 6 
Left -hand control unit : 
- D irec t i on indicators 41-42 
- Hazard warning lamps 43 to 45 
- H o r n s 28-29 
- Windscreen wiper 32-33 
- Windscreen washer pump 31 
Ignit ion keyho le lamp (Pallas) 73 
Direct ion indicator f lasher unit 39-40 
Windscreen wiper timer 32 to 34 
Rear door s w i t c h , R H (Pallas) 66 
F u e l gauge rheostat 56-57 
Heated rear window 58 
Rear door s w i t c h , L H (Pallas) 65 
Rear lamp c lus ter , RH : 
- T a i l lamp 78 
- Direc t i on indicator 43 
- Stoplamp 38 
- Revers ing lamp 60 
Number plate lamp, R H 76 
Boot lamp 68 
Number plate lamp, L H 75 
Boot lamp swi t ch 68 
Rear lamp c luster , L H : 
- T a i l lamp 77 
- Direc t i on indicator 42 
- Stoplamp 37 
- Revers ing lamp 59 

WIRING DIAGRAM P . T . O . 
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OPERATION No. MA.Di- 510-00 b : Arrangement of the electrical installation Op. MA.Di. 510-00 b 3 
(5/ 1978 7/ 1979 ) 

TABLE OF FUSES 

Current supply 
F 

Capac i ty 

use 

Colour 
Equipment protected 

Heating re lay 16 A Mauve Heater unit a ir blower 

P o s i t i v e battery 

terminal « + » 
16 A Red 

A n t i -
theft 
sw i t ch 

Stoplamp; 
C l o c k 
Hazard w 

Vol tage regulator 
Heat ing relay c o i l 

• Window winder re lay c o i l 
Exter i o r rear-view mirror, L H 
Horns 
Compressor horn re lay 

»>- Windscreen washer pump 
Windscreen wiper motor 
Windscreen wiper timer 
L i g h t i n g for o i l gauge 

— i Instrument panel ( voltmeter, 
fuel gauge indicator , warning 
lamps for : brake pad wear, 
engine o i l , d irect ion indicators , 
hydraul i c system, water tempe
rature, low fuel l e v e l in tank, 
emergency S T O P 

ik- Rheostat Lamps for 
speedometer and tachometer 

nrning dev i ce and warning lamp 

P o s i t i v e battery 

terminal « + » 16 A Green 

R a d i o ac< 
Boot lam] 
Interior l i 
Glove loc 
Cigar l igl 
Sun-roof 

A n t i -
theft 
s w i t c h 

:essor ies terminal 

ghting ( inter ior lamps ) 
ker lamp 
iter 

Revers ing lamps 
Re lay c o i l for sun-roof 
Heated rear window and warning 
lamp 
Handbrake f lasher and warning 
lamp 

Window-winder re lay 16 A White 
Control switch » ~ window winder ( R H ) 
Control switch window winder ( L H ) 

L i g h t i n g s w i t c h 10 A Y e l l o w 

Ignit ion keyhole lamps 
L i g h t i n g for cigar l ighter 
L i g h t i n g for heater unit control 
Map reading lamp 
Side and ta i l lamps 
Number plate lamps 
Instrument panel lamps : C l o c k , battery meter, 

odometers 

P . T . O . CIRCUIT DIAGRAM 

4 OPERATION No. MA.Di. 510-00 b : Arrangement of the electrical installation 
(5/ 1978 ^7/ 1979) 

TABLE OF BULBS 

U s e Quantity B a s e Type Vol tage Power 
French Standard 

Ref. N o . 

Main beam and 
dipped beam 2 P . 43 t.38 

Y e l l o w 
(for France) 

H 4 
12 V 6 0 / 5 5 W 

Direc t i on indicators 
Stoplamps 
R e v e r s i n g lamps 
« P a l l a s » interior lamp 

4 
2 
2 
1 

B A . 1 5 s / 1 9 
Pear-shapec 

P . 2 5 / 1 12 V 21 W R. 136-12 

Side and t a i l lamps 
Number plate lamps 

4 
2 B A . 1 5 s / 1 9 12 V 5 W R. 136-12 

« Super » interior lamp 
« P a l l a s » interior lamp 
« P a l l a s » interior lamp 

3 
2 
1 

Fes toon 12 V 7 W R. 136-05 

« Confort» interior lamp 
Map reading lamp 
Boot lamp 

1 
1 
1 

Fes toon 
C V 8,5 C . 11 12 V 5 W R. 136-14 

L i g h t i n g for speedometer 
and tachometer 2 B A . 9 s T. 8 / 4 12 V 4 W R. 136-33 

Ignit ion keyhole lamp 
Glove locker lamp 

1 
1 B A . 9 s T. 8 / 2 12 V 2 W R. 136-34 

Warning lamps on 
dashboard 
L i g h t i n g for cigar l ighter 
L i g h t i n g for o i l gauge 

14 
1 
1 

Wedge 
base dia . 5 12 V 1.2 W 

Preheat ing warning lamp 
L i g h t i n g for : C lock 

Battery meter 

1 
1 
1 

Wedge 
base 

d ia . 10 12 V 2 W 

L i g h t i n g for odometers 1 Wedge 
base d ia . 10 24 V 3 W 

L i g h t i n g for heater unit 
controls 2 «Luc io le » 

N o n 
removable 12 V 1 W 

DESCRIPTION OF WIRING HARNESSES 

AV M a i n , front M Engine 
(unident i f ied on c i rcu i t diagram) PC Boot l i d 

C Boot R Rear sect ion 
CO Horn, compressor TB Instrument panel 
D F a u l t f ind ing ( diagnosis ) P Interior lamp 
LG Window winder V E l e c t r i c c oo l ing fans 

UF Brake pad wear, front 



CIRCUIT DIAGRAM (5/2978- •7/ 2979) 
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OPERATION No. MA.Di. 510-00 c : Arrangement of the electrical installation 

(7/ 1979 m-7/ 1980) 

Op. MA.Di. 510-00 c 1 
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ALL CX DIESEL VEHICLES (7/ 1979 ^ 7/ 1980) 

ARRANGEMENT OF THE ELECTRICAL INSTALLATION 

?! N O T E S 

When dea l ing with the « sun-roof », refer to Operation M A . D i . 510-00 a and to Operation M A . D i . 510-00 b for 

P a l l a s veh i c l es « interior l i ght ing ». 

For Es ta te vers ion , refer for the rear sec t i on , to Operation M A . D i . 510-00. 



2 OPERATION No. MA.Di. 510-00 c : Arrangement of the electrical installation 
(7/ 1979 m-7/ 1980) 

TABLE OF BULBS 

U s e Quantity B a s e Type Vol tage Power 
French Standard 

Ref. No . 

Main beam and 
dipped beam 2 P .43 t. 38 

Y e l l o w 
(for France) 

H 4 
12 V 6 0 / 5 5 W 

Rear fog lamps 
Direc t i on indicators 
Revers ing lamps 
« P a l l a s » interior lamp 

2 
4 
2 
1 

B A . 1 5 s / 1 9 
Pear-shaped 

P , 2 5 / 1 12 V 21 W R. 136-12 

Stoplamps and ta i l 
lamps 2 B A . 15 d 12 V 2 1 / 5 W 

Sidelamps 
Number plate lamps 

2 
2 B A . 1 5 s / 1 9 12 V 5 W R. 136-12 

« Supero interior lamp 
«Pal las » interior lamp 
« P a l l a s » front interior 
lamp 

3 
2 

1 

Fes toon 12 V 7 W R. 136-05 

« Contort» interior lamp 
Map reading lamp 
Boot lamp 

1 
1 
1 

Fes toon 
C V 8,5 

C. 11 12 V 5 W R. 136-14 

L i g h t i n g for speedometer 
and tachometer 2 B A . 9 s T. 8 / 4 14 V 4 W R. 136-33 

Ignit ion keyhole lamp 
.Glove locker lamp 

1 
1 B A . 9 s T. 8 / 2 12 V 2 W R. 136-34 

Warning lamps on 
dashboard 
L i g h t i n g for cigar lighter 

16 
1 

Wedge 
base 

d ia . 5 12 V 1,2 W 

L i g h t i n g for indicator 
lamps and c l ock 2 Wedge 

base dia . 10 12 V 2 W 

L i g h t i n g for odometers 1 Wedge 
base d ia . 10 

L i g h t i n g for heat ing 
controls 2 « Luciole» 

non
removable 12 V 1 W 

DESCRIPTION OF WIRING HARNESSES 

AV M a i n , front PC Boot l i d 
( unident i f ied on c i r cu i t diagram) R Rear sect ion 

C Boot TB Instrument panel 

D F a u l t f inding ( diagnosis ) T Water thermometer 

K : A i r condit ioning UF Brake pad wear, front 
LV Window winder V E l e c t r i c fans 

M : Engine 



OPERATION No. MA.Di. 510-00 c : Arrangement of the electrical installation 

(7/ 1979 m- 7/ 1980) 

Op. MA.Di. 510-00 c 3 

TABLE OF FUSES 

Current supply 

Fuse 
Equipment protected Current supply 

C a p a c i t y Colour 

Equipment protected 

Relay for air 
condit ioning and heating 16 A Mauve 

A i r blower for air condit ioning and heating units 
A i r - c ond i t i on ing compressor 

P o s i t i v e battery 

terminal « + » 
16 A Red 

A n t i -
theft 
sw i t ch 

Hazard 
C l o c k 
Stoplam; 

• Heat ing relay c o i l 
Re lay co i l for window winder 
Horns 
Windscreen wiper motor and timer unit 

»— Windscreen washer pump 
fc- Direc t ion indicators 
m- Instrument panel : ( warning lamps for : 

battery charge, engine o i l temperature,low 
fuel l e v e l , hydrau l i c f lu id , engine coolant 
temperature, o i l pressure, fuel gauge, 
emergency « S T O P » ) 

» ~ Rheostat L i g h t i n g for speedometer 
and tachometer 

i E l e c t r i c o i l gauge 
warning device 

)S 

P o s i t i v e battery 

terminal « + » 16 A Green 

Radio a< 
Boot lar 
Interior 
Glove lc 
Cigar l i 
Sun-roof 

A n t i -
thef 
switch 

: cessor ies terminal and door l o c k i n g 
ip 
lamp 
>cker lamp 
:jhter 

1 » ~ Vol tage regulator 
» » Revers ing lamps 

C o i l for sun-roof re lay 
Heated rear-window and warning lamp 
Handbrake f lasher and warning lamp 
Coolant temperature 

Window-winder relay 16 A White Control swi t ch window winders 

L i g h t i n g swi t ch . 10 A Y e l l o w 

Ignit ion keyhole lamp 
L i g h t i n g for c igar l ighter 
Water thermometer l i ght ing 
L i g h t i n g for heat ing control 
Map reading lamp 
T a i l lamps and l i g h t i n g for number plate 
L i g h t i n g for instrument panel : C l o c k , o i l gauge,and 

odometer 

L i g h t i n g swi t ch 10 A Blue Rear fog lamps and warning lamp 

OPERATION^. MA.Di. 510-00 c : Arrangement of the electrical installation 
( 7/ 1979 7 / 1980) 

DESCRIPTION OF COMPONENTS 

Ident. Description and location 
Ident. 
mark Description and location 

3 
4 
5 
6 

7 
8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 

Sidelamp, R H 85 
Front d i rec t ion indicator , R H 64 
Headlamp, R H : Main beam 79 

Dipped beam 80 
E l e c t r i c fan, R H 13 
E l e c t r i c fan, L H 13 
Horn 30 
Headlamp, L H : Main beam 77 

Dipped beam 78 
Heater uni t 5 to 7 
Sidelamp, L H 84 
Front d i rec t ion indicator , L H 61 
Thermal swi t ch for air temperature 14 
Heater plugs 2 to 5 
E l e c t r i c cut-out control on in jec t i on pump 8 
Starter motor 2 to 4 
Alternator with bu i l t - in regulator 38 to 42 
Coolant temperature swi t ch 11 
Pressure swi t ch , 17 
Horn compressor 28 
A i r - c o n d i t i o n i n g relay 1 6 - 1 7 
Relay for e l e c t r i c fans (a ir -condit ioningh 

15-16 
Re lay for e lec t r i c fans (low speed) .... 13-14 
Sensor for engine o i l l e v e l 55-56 
Engine o i l thermal switch 43 
Engine o i l pressure swi t ch 53 
T D C sensor 9 
« D iagnos i s » socket 10 
Coolant temperature swi t ch 51 
Clutch for a ir - condi t ioning compressor .. 17 
Revers ing lamp switch 75 
Battery 1 
Relay for compressor horn 28-29 
Re lay for window winder 25-26 
Relay for heat ing and a i r - cond i t i on ing 18-19 
Revers ing re lay for fan speed 11 .to 13 
F a n re lay ( fast speed) 14-15 
Front brake uni t , R H 46-47 
Windscreen washer pump 31 
Windscreen wiper motor 32 to 36 
A i r flap motor 24-25 
A i r ' b l o w e r 19 
H y d r a u l i c f lu id pressure s w i t c h 50 
Stoplamp swi t ch 67 
Hydrau l i c f l u i d l e v e l sw i t ch 49 
Front brake unit , L H 44-45 
F u s e box 19-25-56-69-82-84 
Front R H door l ight ing swi t ch 71 
Glove locker lamp 68 
Detector unit for o i l l e v e l 54 to 56 
Anti - thef t s w i t c h 4 - 8 - 5 6 - 7 1 
Front. L H door l ight ing swi t ch 70 
Loudspeaker in door, R H >•••• 72 
Window winder motor ( R H door) .... 24 to 26 
Centre interior lamp 70 to 72 
Cigar l ighter and l ight ing 7 4 - 8 6 
Map reading lamp feed 88 
Handbrake f lasher unit 54 

55 
56 
57 
58 
59 
60 
61 
62 
63 
64 

65 

66 
67 
68 
69 

70 
71 
72 
73 

74 
75 
76 
77 
78 

79 
80 

Radio terminals 71 to 73 
Ai r - c ond i t i on ing controls 21 to 26 
Loudspeaker in door ( L H ) 71 
Window winder motor ( L H door) 20 to 22 
Control switch for window winder (RH) 24 to 26 
Control switch for window wider (LH) 20 to 22 
Interior lamp s w i t c h 72 
Switch for heated rear window 76 
Handbrake s w i t c h 48 
L i g h t i n g s w i t c h unit 78 to 84 
Rheostat for instrument panel l i gh t ing 53 
Instrument panel : 
- L i g h t i n g for odometers 86 to 88 
- Lighting for speedometer and tachometer 54- 55 
- O i l l e v e l indicator 54-55 
- F u e l gauge indicator 58 
- C lock 66 
Warning lamps for : 
- rear foglamps 83 
- s ide and t a i l lamps 85 
- main beam 79 
- direct ion indicators 60 
- battery charge 42 
- hazard warning lamps 65 
- preheating 7 
- hydraul ic f l u i d l eve l and pressure 49 
- emergency « S T O P » 5 0 - 5 2 
- engine o i l pressure 53 
- coolant temperature 51 : 
- engine o i l temperature 43 
- low fuel l e v e l 57 
- front brake pad wear,handbrake wear 47 
- dipped beam 81 
- heated rear window 77 
Check button for emergency « S T O P » warning 
lamp 5 0 - 5 2 - 5 4 
Ignition keyhole lamp (Pallas) 84 
Direct ion indicator f lasher unit 58-59 
Windscreen wiper timer 32 to 34 
Left -hand control unit ; 
- Direct ion indicators 61-62 
- Hazard warning lamps 63 to65 
- H o r n s 29-30 
- Windscreen w i p e r / w a s h e r 31 to 34 
Blower control and l ight ing 19 to 26 - 87-88 
F u e l gauge rheostat 57-58 
Heated rear window 76 
Rear lamp c luster , R H : 
F o g lamp 82 
Direct ion indicator -revers ing lamp 63-75 
Stoplamp and t a i l lamp 67-89 
Number plate lamp, R H 87 
Boot lamp 69 
Number plate lamp, L H 86 
Boot lamp s w i t c h 69 
Rear lamp c luster , L H : 
F o g lamp 81 
Direct ion indicator -revers ing lamp 62-74 
Stoplamp and t a i l lamp 66-88 
Water temperature sensor 78 
Water thermometer and l ight ing 77-85 

WIRING DIAGRAM P . T . O . 



WIRING DIAGRAM (7/1979 — 7 / 2 9 8 0 ) 

| L . 5 1 - 9 5 o [ 



O
peration 

published 
together 

w
ith Inform

ation 
B

ulletin 
N

o. 80-60 M
A 



OPERATION No. MA.Di. 510-00 c : Arrangement of the electrical installation Op. MA.Di. 510-00 c 5 
(7/ 1979 *-7/1980-) 

ALL CX DIESEL VEHICLES (with no air-conditioning) 

Arrangement of the electrical installation for fans 

Colour Code 

Be White 
Bl Blue 
G r G re y 
J Yellow 
Mr Brown 
Mv Mauve 
N Black 
R Red 
Ve Green 
Ic Colourless 

-N-FBI — 
R 

- FBI 

U 51-58 b 

DESCRIPTION OF COMPONENTS 

1 : Re lay for low speed 
7 : E l e c t r i c fan, L H 
8 : E l e c t r i c fan, R H 

10 : Coolant temperature switch 

11 
12 
13 

Thermal switch for a i r temperature 
R e l a y for high speed 
R e v e r s i n g relay for l o w / h i g h speed 

P . T . O . CIRCUIT DIAGRAM 

6 OPERATION No. MA.Di. 510-00 c : Arrangement of the electrical installation 
(7/ 1979 7/ 1980) 

ALL CX DIESEL VEHICLES 

Arrangement of the electrical installation for window winders and electromechanical door locking 

WIRING DIAGRAM 

| L .51-98 ] 

DESCRIPTION OF COMPONENTS 

1 P o s i t i v e battery terminal « + » 12 Switch for front window winder, R H 
2 F e e d re lay for rear window-winders (Limousine) 13 Radio terminal and loudspeakers 
3 F e e d re lay for front window-winders 14 E l e c t r o n i c l o c k i n g unit 
4 F u s e s 15 Switch for rear window winder, L H (Limousine ) 
5 Motor for front window winder, L H 16 Switch for rear window winder, R H (Limousine) 
6 Front loudspeaker, L H 17 Motor for front window winder, R H 
7 Warning lamp for door l o c k i n g 18 Front loudspeaker, R H 
8 Front l o ck ing unit , L H 19 Front l o c k i n g unit , R H 
9 Motor for rear window winder, L H (Limousine) 20 Motor for rear window winder, L H (Limousine) 

10 Rear l o c k i n g unit , L H 21 Rear l o c k i n g unit , R H 
11 Switch for front window winder, L H 



OPERATION No. MA.Di. 510-00 c : Arrangement of the electrical installation 
(7/1979 *-7/1980) 

Op. MA.Di. 510-00 c 7 

ALL CX DIESEL VEHICLES 

Arrangement of the electrical installation for window winders and electromechanical door locking 

CIRCUIT DIAGRAM 

| L . 51-99 | 

DESCRIPTION OF WIRING HARNESSES 

AV : Front 
LV : Front window winder 
PD : Rear door, R H 
PG : Rear door, L H 
PR : Rear doors 



OPERATION No. MA.Di. 524-00 : Characteristics of the electrical controls. Op. MA.Di. 524-00 1 

PUMP SHUT-OFF CONTROL 
MODEL — 7 / 2976 

The D i e s e l engine i s stopped by interrupting the f low of D i e s e l fuel to the in jectors . The in ject ion pump is fitted 
w i th a lever for this purpose. A cable traction device operates th is shut-off lever. The cable i s control led by a nut-
screw system and act ivated by an e lec t r i c motor which rotates i n both d irect ions . T h i s unit i s located on the 
bulkhead, on the right-hand s ide of the engine near the windscreen-wiper motor. 

76-45 

o o 
I o 00 
d 

Z 

O P E R A T I O N . 

When current i s suppl ied to re lay (3 ) i t controls 
e lec t r i c motor ( 2 ) which releases the cable attached 
to the shut-off lever of the pump. 
Contact blade ( 4) located between the two studs of 
nut ( 1 ) stops motor ( 2 ) (injection pump in One 
position ). 

When the contact i s cut, relay ( 3) i s once more 
energized and drives the motor i n the opposite 
direct ion by means of a permanent supply, contact 
blade ( 4) stops the motor at the end of i ts travel 
( cable stretched) (injection pump in stop position ). 

If the stop control i s disconnected when the engine i s turning, it cannot be stopped by the igni t ion key. 
Operate the shut-off pump lever by hand. 

Ol 
o 

-a 
3 

L 53-5 



OPERATION No, MA.Di. 530-00 : Characteristics of the electrical components. Op. MA.Di. 530-00 1 

I. STARTER BOX 

L 53-3 
The starter box located under the left-hand headlamp, 
provides good start ing condit ions with a co ld engine, 
by u s i n g heater p lugs . 

Starting with preheating : 
- Switch on the ign i t i on . 

Current i s suppl ied to the re lay « Rb » winding , and 
provides current to the plugs B through bimetal 
strip « Th » ; warning lamp V i s i l luminated . 
After an interva l for heating which varies as a 
function of ambient temperature (40 to 70 s at 20° C , 
90 to 120 s at - 1 5 ° C ) , the bimetal strip « Th » 
c loses i ts contact ; current suppl ied to the relay 
winding « Rc » cuts off that of relay « Rb » ; the 
plugs are no longer heated and the warning lamp 
goes out. 

The relay « Rc » is supplied via the economy resistor 
« R » as long as the ignition is switched on even 
when the contact of the bimetal strip opens on 
cooling. 

- Turn the key to « Start ing pos i t ion », 
The energized solenoi'd « R a » suppl ies current to 
the starter and heater plugs . 
The warning lamp .comes on again . 

Starting without preheating : 

The so leno id « Ra » i s energized immediately after current i s suppl ied to the preheater control unit and powers the 
starter and relay « Rc » v i a the diode « d » ; warning lamp V comes on. 
Re lay « R c » neutral izes the thermal delay ac t ion of « Th ». The plugs w i l l only heat when the starter motor turns. 

Heater plugs : 
B O S C H ref. 0.250 - 200 - 048 

Tightening torque : 0.25 to 0.30 m.daN 
Absorbed current during preheating : 50 to 60 A for the 4 plugs connected i n p a r a l l e l . 
R e s i s t a n c e for one heater plug : 1 fl approx. 
Feed voltage : 9.5 V . 
Base diameter : 14 mm. 

Pre-heating unit: 
S.E. I .M. ref. 41 52 0 0 0 



2 OPERATION No. MA.Di. 530-00 : Characteristics of the electrical components. 

| L . 53-20 | 

Starting with preheating : 
- Switch on the engine : 

Timer T 2 . which cuts in as soon as the current i s suppl ied , provides the earthing of relay R2 winding v ia No . 2 
terminal . Warning lamp « V » l ights up. 
Timer T l which has a l so cut i n , provides supply of current for relay R l winding . P l u g s « B » w i l l heat. 
After an interval for heat ing which varies as a function of ambient temperature ( 40 sec . at - 10°C, 25 sec. at 
25° C approximately) timer T2 connects the c i r c u i t of relay R 2 winding . The warning lamp goes out. 
15 to 20 seconds after warning lamp « V » has gone out, timer T l cuts off the supply in current of re lay R l w ind in 
The plugs are no longer heated. 

- Operate the starter motor : 
Current i s provided in re lay R l v ia No. 4 terminal , then through diode « D ». P l u g s « B » are suppl ied i n current 
whi le the starter motor is operating. 

Starting without preheating : 
- Switch on the ign i t i on : 

With timers T l and T2 set. Warning lamp « V » l ights up, The plugs are supp l i ed with current. 
- Operate the starter motor : 

Timers T l and T2 are neutra l i zed v ia No, 4 terminal . The current supply of the plugs i s provided by relay R2 
during the starter motor operation. 

Heater plugs : 
B O S C H ref, 0250 - 020 - 059 B E R U ref, 0100 - 221 - 106 
Tightening torque : 0.25 to 0.30 m.daN 
Absorbed current during preheating : 80 A approximately for the 4 plugs connected in para l l e l . 
R e s i s t a n c e for one heater plug : 0,5 0 approximately , at 20° C. 
Current voltage : 1 1 V 
B a s e diameter : 12 mm 

Preheating unit : 
C A R T I E R ref. 02 386. 



OPERATION No. MA.Di. 530-00 : Characteristics of the electrical components. Op. MA.Di. 530-00 3 

III - ALTERNATORS 

PARIS-RHONE 
A 14 R 3 

or A 14 R 17 

MOTOROLA 

510-4 

Rated voltage 14 V 14 V 

Rated amperage 72 A 70 A 

Maximum power (from 8000 rpm) 1120 W 1050 W 

Rotation direct ion (from drive end) A n t i - c l o c k w i s e A n t i - c l o c k w i s e 

3600 W 

C u t - i n speed (at 14 V) 1100 rpm 1150 rpm 

4.5 ± 0.3 Q 4 + 0 . 2 Q 

14 mm 9.4 mm 

6 mm 3 mm 

l x l mm washer l x l mm washer 

A l t e r n a t o r / e n g i n e rotation speed ratio 2 . 1 8 / 1 2 .18 /1 

IV - BATTERIES 

Battery : 12 V 88 Ah/440 A 
Supplier : F U L M E N - Ref. AS 713-12 

V - VOLTAGE REGULATORS 

P A R I S - R H O N E - Reference A Y B 2118 
D U C E L L I E R - Reference 510-002 A 

Regulated voltage : 13.6 to 14.2 V . 



4 OPERATION No. MA.Di. 530-00 : Characteristics of the electrical components. 

VI - PUMP SHUT-OFF CONTROL 

The D i e s e l engine i s stopped by interrupting the flow of D i e s e l fuel to the in jectors . The in ject ion pump i s fitted 
with a lever for this purpose. A cable traction device operates this shut-off lever. The cable is control led by a nut-
screw system and act ivated by an e lec t r i c motor which rotates i n both d irect ions . Th i s unit i s located on the 
bulkhead, on the right-hand side of the engine near the windscreen-wiper motor. 

76-45 

O P E R A T I O N 

When current i s suppl ied to relay ( 3 ) i t controls 
e lec t r i c motor ( 2 ) which releases the cable attached 
to the shut-off lever of the pump. 
Contact blade (4 ) located between the two studs of 
nut ( 1 ) stops motor ( 2 ) f injection pump in One 
position. 

When the contact i s cut, relay (3 ) i s once more 
energized and drives the motor in the opposite 
direct ion by means of a permanent supply ; 
contact blade (4) stops the motor at the end of i ts 
travel (cable stretched) (injection pump in stop 
position). 

If the stop control unit i s disconnected when the engine i s turning, i t cannot be stopped by the ign i t ion key. 

Operate the shut-off pump lever by hand. 

L .53 -5 



OPERATION No. MA.Di. 530-0 : Checking the electrical components. Op. MA.Di. 530-0 1 

I - CHECKING THE ALTERNATOR OUTPUT 

T T 53-2 

at 
on 
o 
u 

I/) >-

< 
u 

u 
LU 
_J 
LU 

1 < 
1 

12/10 mm 

\. 

) < > 

12 V 
battery 

alternator 

Rheostat 

77777?. 

The alternator output should he checked with a fully charged battery. 

Connect as shown above, with a voltmeter V, an ammeter A and a rheostat, or better, us ing a combined 
voltmeter-ammeter-rheostat. 

To measure the alternator output, increase progressively the engine speed and adjust rheostat to maintain a 
voltage reading of 14 volts. 

o Z 

12 V - 72 A Alternators : PARIS-RHONE : A 14 R 3 or A 14 R 17 and MOTOROLA : 510-4. 
C u t - i n speed at 14 vo l ts : 1100 rpm (alternator) 
Alternator output at 14 volts : 33 A to 1480 rpm (alternator), 680 rpm (motor) 

62 A to 3300 rpm (alternator), 1510 rpm (motor) 
70 A to 6000 rpm (alternator), 2750 rpm (motor) 
72 A to 8000 rpm (alternator), 3670 rpm (motor). 

If these output figures are not obtained, check the belt and i ts tension. 
If the belt i s in good condit ion and properly tensioned, overhaul the alternator. 

T T 53-1 

Alternator 

II - CHECKING THE VOLTAGE REGULATOR. 

Voltage 
regulator 

Exc. 

777Z7,. 

12 V 
battery 

Rheostat 

Connect as shown opposite, insert ing regulator in 
c i r cu i t . 
Check that : voltage at regulator terminals remains 
between 13 V and 14.2 vo l t s at 20° C, i rrespect ive 
of amperage output. 

Correction in function of the temperature. 
Voltage drops by approximately 0.15 volts for a 
temperature increase of 10° C and the other way 
round. 



2 OPERATION No. MA.Di. 530-0 : Checking the electrical components. 

Ill - CHECKING A STARTER MOTOR. 
1. P A R I S - R H O N E D 11 E 163 

B. 53-2 

0) E 
U 3 Z 

fNI •— 

IT) 

Vlin of C = f (T) 
- r 

Max of U - f (T) 
f 

vtax. current 
1 

Min of C = f (IM) 

2 0 0 
1 0 0 0 

4 0 0 
2 0 0 0 

6 0 0 
3 0 0 0 

8 0 0 •l Amperes 
4 0 0 0 N rpm 

T E S T O N V E H I C L E 

Ensure that the battery is correctly charged and measure the following : 

a) Current consumed ( pinion locked ) 750 A max. 
b) Current consumed when start ing 280 to 300 A 
c) Current consumed with no load ( starter removed ) 100 A 

B E N C H T E S T 

Use a 12 V 88 Ah/440 A fully charged battery : 

- Minimum torque at 1000 rpm 1 4 d a N m < 1 0 f U b ) 

- Maximum corresponding current 480 A 
- L o c k e d torque 3 da Nm ( 21.5 f t . lb ) 
- Maximum correspondinq current ^50 A 
- Vo l tage 6 V 

. 1 47 kW 
- Maximum power • 
- Voltage 7 - 9 5 V 

- C u r r e n t 440 A 
. Torque L.25 da Nm (9 ft . lb ] 



OPERATION No. MA.Di. 530-0 : Checking the electrical components. Op. MA.Di. 530-0 3 

° T E S T ON V E H I C L E . 
c 

jjj Ensure that the battery is fully charged, and measure the following : 
"a a. 
1 0 a) Current consumed (p in ion locked) 1150 A maximum 

b) Current consumed when start ing 400 to 450 A 
c) Current consumed wi th no-load (starter removed) 90 A 

T E S T ON B E N C H . 

Use a 12 V 88 Ah/440 A fully charged battery : 

- M i n i m u m torque at 1000 rpm 2.26 da Nm (16.5 f t . lb] 
- Maximum corresponding current 790 A 
- Torque locked 3.95 da Nm ( 28.5 f t . l b ! 
- Maximum corresponding current 1,150 A 
- Voltage 4.75 V 
- Maximum power 2.750 kW 
- Voltage 8 V 
- C u r r e n t 6 3 C A 
- T o r q u e 1.75 da Nm (12.5 ft . lb \ 



OPERATION No. MA.Di. 533-00 : Characteristics and checks of a starter motor. Op. MA.Di. 533-00 1 

PARIS-RHONE D 11 E 163 and D U E 169 STARTER MOTORS 

C H A R A C T E R I S T I C S . 

12-volt so lenoid starter with a pos i t ive contro l . 
P i n i o n : 9 teeth 
Direc t i on of rotation ( seen from drive end) : C l o c k w i s e 
Number of contacts : 4 

Starter reference : 
Nominal output : 
Length of brushes : , 
M i n . length after wear : 
Brush reference ( set of 4 ) : 
Diameter of armature commutates : 
Solenoid reference : 
Starter p inion reference : 

D 11 E 163 
1,4 kW 
14 mm 
7 mm 

92 694 
45 ± 0.2 mm 

C E D 511 (12 V ) 
96 507 

D H E 169 
2.7 kW 
17 mm 
10 mm 

72 631 
45 ± 0.2 mm 

C E D 511 (12 V ) 
97 843 

A D J U S T M E N T . 

Starter pinion travel adjustment : 

Adjustment distance with pinion in free pos i t ion ( so l eno id not energized) A = 29.92 mm 

Adjustment distance with pinion engaged ( so lenoid energized) B = 39.52 mm 

The starter p inion adjustment i s carr ied out by turning eccentr i c s l eeve (2 ) after dri f t ing out pin ( 1 ) and s l i g h t l y 
d isengaging the s leeve from the bore s p l i n e s . 



2 OPERATION No. MA.Di. 533-00 : Characteristics and checks of a starter motor. 

T E S T O N T H E V E H I C L E . 1 

Ensure that the battery is fully charged and measure the following : 

a) Current consumed, pinion l ocked 750 A max. 
b) Current consumed when start ing 280 to 300 A 
c) Current consumed, with no load ( starter removed ) 100 A 

T E S T ON B E N C H . 

Use a 12 V 88 Ah/440 A fully charged battery : 

r 

- Minimum torque at 1,000 rpm 1.4 m.daN 
•• Maximum corresponding current 480 A 

L o c k e d torque 3 m.daN 
- Maximum corresponding current 750 A . , 

Vol tage 6 V 
Maximum power 1-47 kW 

- Vol tage 7.95 V _ 
- Current 440 A 
- Torque 1.25 m.daN 



OPERATION No. MA.Di. 533-00 : Characteristics and checks of a starter motor. Op. MA.Di. 533-00 3 

C H E C K I N G A P A R I S - R H O N E D 11 E 169 S T A R T E R M O T O R 

c 
m daN 

P 1 u 
K W | V 

2.4.10 

1.2.5 

L.53-8 

I r la X. n Dt tc k e exes Je d M n 0 • I 3 = --{ [l f) 

-I l i of Q - f ( r) 
1 1 

la it. of u f (] ) 

7 IV in . of C = f (I -J) 

500 
1000 

1000 
2000 

1500 
3000 4000 

I A 

N rpm 

T E S T ON T H E V E H I C L E . 

Ensure that the battery is fully charged and measure the following : 

a) Current consumed, p in ion locked 1150 A max. 
b) Current consumed when start ing 400 to 450 A 
c) Current consumed, wi th no load ( starter removed) 90 A 

T E S T ON B E N C H . 

Use a 12 V 88 Ah/440 A fully charged battery : 

- Minimum torque at 1,000 rpm 2.4 m.daN 

- Maximum correspondinq current 800 A 
- L o c k e d torque 4. m.daN 
- Maximum corresponding current 1,150 A 
- Voltage 4.75 V 
- Maximum power 2.6 kW 
- Voltage 7 V 
- Current • 900 A 
- Torgue ..! 1.8 m.daN 



4 OPERATION No. MA.Di. 533-00 : Characteristics and checks of a starter motor. 
r \ 

DUCELLIER 538 006 STARTER MOTOR 

C H A R A C T E R I S T I C S . 

12-volt so lenoid starter with a pos i t ive control 
P i n i o n : 9 teeth 
Direct ion of rotation ( seen from drive end) : C l o c k w i s e 
Number of contacts : 4 
Nominal output : 2,3 kW 
Nominal width of brushes : 12 mm 
M i n . length after wear : 7 mm 
Brush reference (set of 4) : 618 509 
Diameter of armature commutator : 40 mm 
Solenoid reference : 681 726 
Starter pinion reference : 681 898 

A D J U S T M E N T . 

Starter pinion travel adjustment : 

Adjustment distance with pinion in free pos i t ion ( so lenoid not energized) A = 29.92 mm 

Adjustment distance wi th pinion engaged ( so l eno id energized) B = 39.52 mm 

The starter pinion adjustment i s carr ied out by turning nut ( 1 ). 



OPERATION No. MA.Di. 533-00 : Characteristics and checks of a starter motor. 
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T E S T ON T H E V E H I C L E . 

Ensure that the battery is fully charged and measure the following : 

a) Current consumed, p in ion locked 1,000 A 
b) Current consumed when start ing 400 to 450 A 
c) Current consumed, with no load ( starter removed ) 100 A approx. 

T E S T O N B E N C H 

Use a 12 V 88 Ah/440 A fully charged battery : 

- Minimum torque at 1,000 rpm 1.8 m.daN 
- Maximum corresponding torque 625 A 
- L o c k e d torgue 4 m.daN 
- Maximum corresponding current 910 A 
- Vo l tage 6 V 
- Maximum power 2.1 kW 
- Voltage ! 9 V 
- Current 450 A 
- Torque 1,2 m.daN 
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