ENGINE ASSEMBLY
Preface

10

HOW TO USE THE MANUAL

There are three main sections in this manual:
~ Specifications

— Dismantling engine

-~ Reassembling engine

When repairing the components on the vehicle, refer to the Workshop Repair Manual and technical notes for

the vehicle.

UNITS OF MEASUREMENT

All dimensions are given in millimetres (mm} except otherwise indicated,

Tightening torgues are given in decaNewtonmetre : daN.m. {remember: 1 daN.m = 1.02 m.kg)
For tightening torques without tolerances, keep within * 10 %.

Pressures in bar.
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ENGINE ASSEMBLY

Identificacion 1 0

The engine is identified by a plate riveted to the 2nd, 3rd and 4th modeis
cylinder block.
This shows:
15t modei
AtA:
This shows : The type of engine.
At1: AtB:
Type number followed by the engine suffix. The engine homologation letter.
At2: AtC:
The fabrication number. The RNUR identity.
AtD:
The engine suffix.
1 AtE.
/_ The engine fabrication number {preceded by the
p ) suffix reminder).
MOTEUR [EEETEES ||
2 Py Reference of manufacturing plant.
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Identification letters for the individual manufac-
turing plants

VIV ZZCFRETTIONTMOMNAR D

CACIA

Choisy le Roi

Cléeon

Fasa

Fasa CKD

Franc¢aise de Mécanique
Grand Couronne
Renault Marine {MECAGIR}
Renault Mexico
Billancourt

South Africa

Argentina

Colombia

Mexicao

Taiwan

Turkey

Uruguay

Venezuela
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Compression )
: : : : Bore Stroke | Capacity
Engine Suffix Vehicle r:}:o T (mm) {cc)
A-7-10 1181 g*g
C-7-11 2370-2430 :
5.7.12 1128-1128(GPL)-210B-5128 9.5
-7 210B{GPL)-2370{GPL)
688 E-7-13 1227-1397-2387-1247 3*2 70 72 1108
7-93 1247-1397 :
10 1181 8,3
93
B-7-10 1181 75
H-7-14 1128-2370-3C2370 95
F-7-15 B/C/S371-L421 q,2
)-7-18 710B-2370-2398-1128-3C2370 8,3
7-19 210B{GPL)-2370{GPL} 8,3
7-20 B/C371-L421 9,2
7-26 1227-1397-2387 9,5
G-7-50 B/C/FiSA01 9,5
C1E 7.52 | BICIEAO1 9.5 70 72 1108
7-00 B/C/S571 3.8
7-60 B/CIF/SA01 8,8
7-54 B/F401 83 or8,8
7-62 FA01 8,8
7-64 FA0T 8,8
7-56 B/C/FA0H 8.8
A-7-10 1222-1392 9.2
7-10 1222-1392-2382 9.5
689 g 55 83 65 72 956
7-95 1242 9.5
B-7-06 FA00 3.6
C-7-08 112€-210C 8.3
SUS A-7-00 | BiC/S400 g2 65 72 956
A-7-00 B/C/SA00 9’7
M-7-19 1225-1395 8,2
K-7-24 1226-1396-2386 8
D-7-25 1224-1394 95
810 C.79¢ - g 73 77 1289
H-7-29 1225TA-1395TA 95
7.4 1244 9.5
7-25 1223 10
C-7-26 1228 86
340 g g0 g 76 77 1397
B-7-30 8220 7.3
7-28 1228 8,6
C7K A-7-00 8221 73 76 79 1430

GPL : Liquid petroleum gas
TA: Autamatic transnission
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Compression

. . . . Bore Stroke Capacity
ngi ffix Vehicl rati
Engine Su ehicle )(110 (rm) (mm) (c<)
D-7-00 TXX0 8,2
G-7-01 PXX0 8,2
M-7-12 1229TA-1399TA 9,2
A-7-20 1340-1350-1360-2350 9.2
A-7-20 1340 95
847 E-7-20 1340 8,2 76 17 1347
B-7-21 1240TA 9,2
B-7-21 1340TA 8,2
7-22 1359 92
7-25 1229-1399 8.8
7-29 1229TA-1399-TA 8,8
J-7-15 BfC/S372-1422 9,2
L-7-6C
7-64 B/C/L375 8
7-70
A-7-63 B/C/F402 8,2
C1J 7-82 C405 7.3 76 77 1397
7-84 C405 8
7-80 BSCSFA02 9,2
7-42 B/C/LS31 q,2
7-00 TXX0 8,2
7-88 C405 7.9
P.7-13 1229-1249 9,2
L-7-17 B373-L423 9,2
N-7-18 B/C373TA-L423TA 9,2
7-56 B373-L423 g
7-57 B/C373TA-L423TA g
7-66 B/C373-L423-B/L53H 9,2
7-67 B/C373TA-L423TA 9,2
M-7-80 €403 9.2
7-88 C403 9,2
Q-7-81 C403TA 9,2
C21 7-70 B/LASD 9,2 76 17 1397
7-98 C403 9,2
7-94 B/C373 L423 9,2
7-68 B/C373 L423 9,2
7-20 B/C37R L4A2R g
7-76 B/L53H 9,2
7-72 B/C/L53P g
730 B/C37C L42C g
784 B/CA0M g
782 B,/ C401 9
789 B/C40) 9,2
c3l 799 | eiciFagy 9 76 77 1397
760 B/C/FA07
762 F407
756 BIC37A L37A
700 7| siciis3rs 9,2
722 B/C!S40F g2
C1G 2% EADE 37 71,5 77 1237
730 X530 8,2
702 B/C/S40F 9,2
700 C063-S063
. 702 C064-S064
36 720 | BICISE77 9,2 74 72 1239
710 FA06
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* See pages 15 and 16

Engines : 840 - (&) - (7K

— 4.5t05

be 55t06.5

]

1.2t01.5

1.2

e T A S L S S B P,

C7K
840-30

BB237G
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Tihtening torques (in daN.m) 1 0

Engines: 6B8/C1E - 689/C1C - 810 - C1G - (3G

1 .‘\“
'_7_”7/:' iy \
: ANV ' C1E-C1C
* i c k 1G-C3G =
| n 3
SN j‘//)‘/}‘ . o !
I! 7 i
| 3
! ,&\
/ : | Al
5 * -~ | 0y -
-,\:‘*.\ S ./
o .
I 55t06.5 X
Engines: 688/C1E - C1G - 689/C1C : 3.5
Engine 810 C3G 4.5 X=40:8 30443G
X—-45:1

*5.5to 7 for automatic transmission 4139
* 4.5 to 5 for automatic¢ transmission MB1

*% Gaapages 15 and 16
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Engines: B47-C1)-{2)-C3)
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* 8.5 to 7 for automatic transmission 4139
*4.5t0 5 for automatic transmission MB1

*Ar Seepages1band 16
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ENGINE ASSEMBLY
Tihtening torques (in daN.m)

Engines : All types except 840 - CpJ - C7K
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ENGINE ASSEMBLY
Tihtening torques (in daN.m)

Engines : 840 - Ca) - C7K
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CYLINDER HEAD

Engine: All Types

The cylinder head bolts are not retightened and vaive clearance will not be adjusted as part of the first ser-
vice,

COMMENT .
There is a red or green label on the cylinder head gasket packs which provides information about the gasket

{with or without ashestos). This allows the correct method for tightening the cylinder head to be selected.

CAUTION - CONTAINS ASBESTQS

Breathing in asbestas dust can damage your
health. DOES NOT CONTAIN ASBESTOS

Follow the safety instructions.
{GREEN)

{RED)

TIGHTENING CYLINDER HEAD BOLTS

TIGHTENING QRDER (All Types}

ONONONORO,
ORONONORCH =

307755
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CYLINDER HEAD TIGHTENING METHOD
Cylinder head gasket with asbestos.

Use engine oil to lubricate the threads and under
the heads of bolts.

Reminder :

In order to tighten the bolts correctly, use a sy-
ringe to remove any oil from the c¢ylinder head
mounting holes.

Tighten in the following order :

1st tightening {see table)

Cylinder head gasket without ashestos.

Use engine il to lubricate the threads and under
the heads of bolts.

Reminder :

In order to tighten the bolts correctly, use a sy-
ringe to remove any oil from the c¢ylinder head
mounting holes.

Tighten in the foliowing order :
1st tightening: 2 daN.m
2nd tightening (angle): 90° * 4°

® OO0 |E
ORORONORT)

ap775s

. Tightening torque

Engines (daN.m)
C16G- 436G
688 - C1E
689 - C1C
810 - 847 5.5t06.5
C2)-C31
C1J except Turbo
C1J) Turbo 6to 6.5
840-25 7
840-26 - C6)
C7K
840-30 7.5

Adjusting valve clearance.
Run the engine for 20 minutes.

After the engine has been switched off for 2.5

hours, retighten the cylinder head:

- Slacken off bolt no. 1 half a turn and torque
tighten it again.

~ Repeat the above on all the other bolts in the
correct sequence.

Adjust the valve clearance.

Do not retighten the cylinder head bolts.

Waita minimum of 3 minutes.

Slacken off bolt number 1 and then carry out the
following operations:

1st retightening: 2 daN.m

2nd retightening (angle): 90° 1 4°

Repeat the above on all the other bolts in the cor-
rect sequence.

Adjpust the valve clearance,

Do not retighten the cylinder head bolts.
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CYLINDER HEAD

ENGINE TYPE 810 840-C6)
ENGINE SUFFIX M-7-19 | K-7-24 | D-7-25 7-258 7-50 C-7-26 7-30 |B-7-30
G-7-26 {1st model) 7-28
H-7-29 s 7-50
7-94 {2nd madel}
%
ROCKER ARM
CLEARANCE (mm) COLD HOT COLD COLD CGLD
— INLET 0.15 0.18 0.20 0.25 0.30
- EXHAUST 0.20 0.25 0.25 0.30 0.40
GASKET FACE BOW 0.05
(mm)
CYLINDER HEAD
HEIGHT {mm) *
- NORMAL 72.80 74.40 72 79.30 78.80 78.30 80.20 | 80.80
- REPAIR 72.05 7380 | 71.50 - - - ~ =
MAX. REGRINDING 050 _
PERMIHTTED {imm) '
COMBUSTION
CHAMBER VOLUME 39.20 40.50 33.80 43.00 45.30 43.00 47.20 | 50.00
{cc)
* Ignition timing : 6° < X< 10°

- Mark {1) on cylinder head, ¢ylinder head gasket thicker: 1.9 mm

*wt

Thickness of cylinder head gasket: 1.4 mm
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CYLINDER HEAD

ENGINE TYPE C1G 688 - C1E 689-C1C
ENGINE SUFFIX 7-00 |B-7-10|C-7-11 7-00 7-54 1 7-10 7-10 |A7-10|A-7-00Q| 7-006 | 7-08
7-22 }-7-18 -10 7-5b6 (72 {from 73| 7-95
7-26 A-7-10| D-7-12 | 7-62 | model) | model}
7-30 7-19 | E-7-13 | 7-64
7-10 H-7-14 7-60
7-02 F-7-15
G-7-50
7-20, 7-26
7-52,7-93
ROCKER ARM
CLEARANCE {mm) COLD HOT
— INLET 0.15 0.18
- EXHAUST 0.20 0.25
GASKET FACE BOW
(mm) 0.05
CYLINDER HEAD
HEIGHT {mm)
— NORMAL 70.60 | 74.10 | 72.00 70.15 70.90) 72.00 72.80 | 71.55 | 70.90 |72.20|72.80
— REPAIR 70.10 | 7380 | 71.50 | 69.65 |70.40| 7150 | 7230 | 71.25 | 70.40 | 71.70!|72.30
MAX. REGRINDING
PERMITTED {mm) B 0.50 B 0.30 0.50
COMBUSTION
CHAMBER VOLUME | 3190 | 3960|3380 27.80 |30.07[ 3330 | 3600 | 232.20 | 30.07 |34.04/35.98
{cc)
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CYLINDER HEAD

ENGINE TYPE 847-C1J-C2) C3G €3 C7K

Engine suffix 0-7-00 [ M-?212 | 7-67 | 7-22 | AT:20( 7-25 | 7-20 | L-7-60 | 793 | 788 { 7-00 |7.60°** | A-7-0D

G-7-01 | P-7-13 | A-7-68 7-2% | 7.56 7-64 7.72 | 7-02 |7-62%* e

E-7-20 | 1-7-15 | 7-7D 7-57 | 7-70 7.76 | 7-10 | 710

B-7-21 | N-7-1B | M-7-B0 7.30 | 7-82 7.60 | ?-20 |70

C11700 | A-7-20 | G-7-81 7-82 | 7-B4 7-88 7-02

B-7-21 784 | 7-42 7-98 7-56
7-66 7-38 7-89
L717

Rocker arm
clearance {mm) Cold Hot Cold Cold Hot Cold
- inlet 0.15 0.18 0.20 0.15 0.18 0.30
- exhaust 0.20 0.25 0.25 0.20 0.25 0.40
Gasket face 0.05
bow (mm}
Cylinder head
height (mm) 734 | N7 | MNTF0 | 7285 | 7180 {7280 7250 | %7350 | 7250 | 7220 | 7145 | 7250 | 810
— normal 729 71.85 | 7130 | 7230 | 72.00 - 7200 | 7170 | 7095 | 72.00 -
- repair
Max.
regrinding 0.50 - 0.50
permitted {mmy} '
Combustion
chamber 4z,8¢ | 37,10 | 3710 | 3710 | 3550 (3220 2830 | 4340 | 3832 | 3700 P 3175 | 3832 [ 5090
volume {c¢)
* C1)-60-64-70-84 ratio 8 Thickness of cylinder head gasket: 1.4 mm

€1J-82

+* ¥
LR

ratio 7.9 Thickness of cylinder head gasket: 1.8 mm

Cylinder head gasket, thickness 2.4 mm
Essential to fit thicker cylinder head gasket { - 0.5 mmj}
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VALVE GUIDES

588 C1G-C3G 840-25 840-26 840-30
689 C1C 700 840-26 (2nd | C7K-00
810 847-00-01-12-20-21.22- (1st model)
C1E 25-29-05-06-99 model) |C86)
C3) C1-15
C2)-13-17-18-56-57-66-
67-68-80-88
Inside diameter {mm) 7 8
Guide diameter
Nominal repair 110r11.25 13.10r13.25
Guide angle:
- Inlet 17° 23°
- Exhaust i
Fosition of guide in relation to seat {(mm)
- Inlet i
_ Exhaust A:3050r27.2 C:375(1)| C:37(2)[C: 345
B:252 D:288 | D:288 |D:2388

(1) Guide L: 45 mm

(2) Guide L : 44.5mm

In order for correct tightening to be achieved, the pasition of the valve guide in the cylinder head must be

less than approx. 0.1 mm.

Wﬁx{:s-;asm::&:r:-:u::m

A ' o o R o

73530k

718658

WV
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EXHAUST VALVES
688 840-25-26-30
689 C6J-28-50
810 C7K-00
847
C1E
C2)
C3)
c1G
C1C
C1]
C2)
€36
Valve stem diameter 7 8
Seat angle 90
Head diarmeter 30.30r29 34.5
INLET VALVES
410 840-25-26-30
847 (5)-28-50
Cc1) C7K-00
C2!
C3)
C1G
688
689
C1E
C1C
€3G
Valve stem diameter 8
1st moded 2nd model
Seat angle 120 90 S0
Head diameter 34,2 34.2 or 33.5 387
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VALVE SPRINGS

- The inlet and exhaust valve springs are identical,

- The closest coill must face down towards the cylinder head.

588
c1E 840 - C6)-C7K
1)
C2)
689
810
C1C
C1G Exterior interior
€3G spring spring
847
C3)
Ist model 2nd model
Wire diameter (mmj} 3.4 3.4 4.2 2.4
Inside diameter (mm} 21.6 21.6 25 18.6
Free length {(mm) (approx.) 422 46.9 441 38.%
Length {mm) under load of:
- 6 daN N
- 13.1daN 23.4
- 20 daN 32
- 21 daN 37
- 25.2daN 32
- 36 daN 25.
- 38 dan 24.5
- 50 daN 29.4
Coil winding direction right left
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T688-11 810-19-IC1C-00-|689-10-|810-24- 840-25 |840-26 |B40-30 [847-00-|C11-82-
94 7-06- |85 25:-26. [C6J-28 |C6)-28- [C7K-00 |01 88-70
688-12-17-08 847-25 |29 50 C1J700
i3 C11-15- [688-10 |B47-20-
847-12-(60-64- 21-22
29 63-84- C2J-17-
C1E-14-|42-80 66-80-
15-18- |C21-13- 88
7-19 18-56-
20-26- (57-B7-
[50-52- |871-76-
54-56 |42-84-
70-72-
720-
730-
782-
784-
7-08-
7-89
C3J-
762-
760
7-10
756
16
€3G
C1E
700
760
762
764
End play (mm) 0.05t0 0.12
Timing diagram {°)
- Inlet valve opens
BTDC
T — 14 12 12 18 22 30 10 28 15 14
ABDC
S o— 38 48 56 54 62 12 54 52 a5 66
opens 8BDC
— Exhalst uakia 53 52 56 53 o5 72 54 66 53 54
SHOSESATDE 15 | 8 12 | 23 | 25 | 30 | 10| 14 | 15 | 26
Rocker arm
theoretical clearance
(mmy}
- Inlet 0.35 0.30 0.30 0.30 0.20 .30
- Exhaust 050 | %30 | 035 | 03s | o35 | O30 ] 040 [ O30 1 536 | 0,35

Theoretical rocker arm clearances are only valid for a valve timing check and are not related to normal rocker
arm running c¢learances.
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PUSHRODS

©88- C1E

68B9-C1C

810
16 -C3G 840-25-26 840-30
847 -C11-C3) CbJ C7K
15t mode| Z2nd modei 3rd model
Length {mm) ()
— Inlet 172.3 176.3 173.5(1) 176 177.5
- Exhaust 203.5 205
(1) Replace first and second model
L___ Longueur | ‘_l
B6O79R

TAPPETS

Qutside diameter {(mm) :

- Normal
— Repair

19.00
18.20

Longeur = Length
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LINERS
6Bg C1G 689 810 2840 C3) C3G
C1E CtC C6J) - C7K
847
C1)-C2)-C3)
Bore (mm) 70 71.5 65 73 76 75.8 74
Base locating diameter (D}
(mm) 75.5 78.5 80.6 78.6
Liner protrusion (X} {mmj} 0.04t00.13 0.02 t'o 0.09
(excluding seal)
Base seaf type Excelnyl {(paper} O-ring
Thickness of base seals (mm) Blue mark .08
Red mark 0.10 -
Greenmark  0.12
LINER - CYLINDER BLOCK ASSEMBLY
688 - C1E
689- C1C
810
16 C3G
847-C1J)-€C2)-C3)
B840 - {6)
C7K
Liner height (H) {mm) 95.005 to 95.035 94.910 to 94.880
Cylinder block depth {(K){mm) 94.945 to 94.985 -
IX
K

N e e R

75615G
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PISTONS
C1?4EZJ I
688 b89 . 60-64 |840-26(1)| 840-30
810 C1G 840-25
CIE | cic 8a0.26(2)| 8281 [cerzss0) o | S3C3
C3) 70-88
Gudgeaon pin 62 and
length {mm)} 59 57 e 62 60.4 60.7 62
Qutside dia. of
gudgeon pin (mm} 1 o 1%
Gudgeon pin bore 13 and
(mm) 11 12 12 11
Press fit
o Free- | g
Press fit in small end of conrod and free-turning in piston. turning in n t‘ZjO;‘II’O
Gudgeon pin fit konrod and|® 0 [TC¢
. turning
piston [. .
N pistan
Fitting direction Arrow peinting towards flywheel Gudgeon pin is central -
Three piston rings:
- 1 upper 1.75 1.75 1.5
(thickness mm}
- 1 compressian 2 2 1.75
{thickness mm)
~ 1scraper 35 % | 3

{thickness mm)

Gap

Supplied pre-set

(1) MAHLE piston

{2) FLOQUET- MONOPQOLE (FM) piston

{3) SMP piston
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CRANKSHAFT
C1G
689 -C1C ) )
15t mode - 810 68g-c1g | 940-C8)- [ 8A7-L7
2nd model L7K C€2)-C3)-
nd mode C3G
Number of bearings 5
Bearing shell material aluminium/tin
Tightening torque for main 56 t06.5
bearing cap bolts {daN.m} .
End play (mm} 0.05to 0.23
2.78
, 2.78-288-2.93 2.80-285
Theust washer thickness (mm) |y 01 2.80- 2.85 - 2.90- 2.95 e 2.90- 2.95
_Roll-ha rdened main bearing 46 54.795 54795
journals:
Hominal Sliaimstae o) 45.75 then  54.545 54,545
Regrind diameter {mm)
Regrind tolerance {mm) 0 = 0.01 — 0.01
-0.02
Roli-hardened crankpins :
Nominal diameter (mm) 43.98
Regrind diameter {mm) 43.73
Regrind diameter {mm) 0
- 0.02

Regrind tolerance {mm)

Note : There is a standard factory replacement part dimension (- 0.50 less than the nominal dimension}.
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After regrinding, the roll-hardened zones must
still be intact over the 140° sectors shown by the
arrows below.

These zones are defined by sections (E) and {F} in
the example shown.

79260-1G

CONNECTING RODS
810
16
688 - C1E C3G
689 -C1C 840 - C6)
C7K
847-C1)-C2i-C3)
Connecting rod big end caps tightening torque {daN.m) 35 4.5
Connecting rod width {mm) 25 22.2

Bearing shell material

aluminium-tin

Connectingrod big end play (mm)

0.31to 0.60

840-30- C?7K - Bushes are fitted to the small end of the conred.
— The conred big end and its half-shell are drilled for an oil cooling jet.
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Adapting stand Mot. 792-03

Screw the mounting studs on to the engine, ma-
king sure they are in the correct position.

8132BR

Fit the engine on the stand .
- stud B in hole no. 3,

— stud E in hole no. 5,

- stud Finhaleno. 11,

Tighten the mounting nuts.

Mot. 792-03

BD403-2ZR
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FITTING THREADED INSERTS

Threaded holes in all engine components may be restored using thread inserts.

CONSUMABLES
: . Part Nas.
Type Quantity Unit concerned {SODICAM)

Ravitoi 556 1 litre Cleaning parts. 7701421513
Décapjoint Coat Cleaning gasket faces. 77 01 405952
Loctite FRENETANCH 1 to2drops | Crankshaft sprocket 77 01 394070
{locking and sealing resin) mounting bolt. Sealing no. 1

bearing on crankshaft.
Loctite AUTOFORM 1to 2 drops Flywheel - crankshaft joint 7701400309

face.
Loctite FRENBLGC 1to 2drops Mounting bolts for: 77 01 394 071
{locking and sealing resin} - flywheel,

- torque converter drive

plate,

- crankshaft,

- camshaft sprocket.
Loctite SCELBLOC 1to 2drops | Camshaft housing sealing 7701394072
{bonding and sealing resinj plug.

Plug for lubrication channel.
RHODORSEAL 5661 - Sealing sump and valve 7701421042

timing cover 7701404 452
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PREPARATION OF THE ENGINE FOR RETURN

The engine must be cleaned and drained (water
and oil).

Leave the following parts on the engine or en-
close them in the return packaging:

— the dipstick and its guide,

- the flywheel or the drive plate,

- the clutch plate and mechanism,

~ the fuel pump,

- the water pump and gear,

— the crankshaft sprocket,

- thecylinder head,

- thespark plugs,

- the belt tensioner,

~ the pressure switch and thermostat,
— the oil filter.

Do not forget to remove :
- Aliconlant hoses
- The belt or beits

NEW EXCHANGE ENGINE

When fitting 2 new engine, certain checks should

be made:

- Check the condition of the radiator and the va-
rious pipes which were not supplied with the
new engine.

- Check that there are no foreign badies in the
manifolds.

The cyiinder heads of the new engine are tighte-
ned and retightened in the factory of manufac-
ture. There is no need to retighten the cylinder
heads when the engine is delivered.

PRECAUTIONS TO BE TAKEN WHEN STARTING UP
A NEW ENGINE WITH TURBOCHARGER

After an operation on the engine which made it
necessary to disconnect the oil pipes, the oil circuit
for the turbocharger must be reprimed under the
following conditions :

— Disconnect the turbocharger oil inlet hose and
fill the turbocharger with engine oil.

- Activate the starter to reprime the turbochar-
ger oil circuit until the oil flows out of the tur-
bocharger oil inlet hose.

- Reconnect the oil inlet hose to the turbochar-
ger.

- Start the engine and let it run at idle speed un-
til the oil circuit is re-established in the turbo-
charger.

PRECAUTIONS TO BE TAKEN WHEN STOPPING
THE ENGINE

Let the engine idle for approximately 30 seconds
hefore turning the ignition off.

Otherwise, if the engine accelerates causing the
turbocharger to be activated and the ignition is
switched off, the turbocharger will cantinue to
operate under its own inertia but will not be lubri-
cated (as the engine has stopped). There is then a
risk of the turbine shaft seizing.
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. Method Part _—
Drawin
9 Number Number DESCHption
Mot. 61 0001199900  Valve retaining finger
86165
s
Mot. 104 0001309900  Cylinder head and gasket |ecating dowels
&’ 686215
( (=2 Mot. 111 0001320300 Inserting punch
686255
Mot.251-01 0000251101 <ok gaugesupport
{liner protrusion)
838125
Mot. 252-01 Q000025201  Thrust plate for liner protrusion check
8381251
Mot. 330-02 Q000033002  Cylinder head support for DESVIL stand
6BB39S
Mot. 382 0000038 200  Valve spring compressor

73924-1%
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drawing NM:thboec: N::‘Irt:el' Description
Mot. 500-03 00 00 050 003 tc;;TShaft oil seal inserting and extracting
Mot. 521-61 0000052 101  Linerclamp
L
Mot. 574-22 00 00 057 422 Gudgeon pininserting and extracting
tooling
Mot. 582 0000058 200  Flywheellocking tool
77121581
Mot. 720 0000072000  Cylinder head locating tool
Mot. 761 0000076 100  Fitting and removing tool for timing chain
mechanical tensioner
Mat.792-03 00 00 079 203 Adaptable engine support plate for a DESVIL

82919851

stand
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Method

Part

Drawi _
rawing number Number Description
I
I
g
Mot. 876 00 60 087 600 Camshaft bearing extractor {Sth bearing)
g-_ L E44315
Mot. 964 00 00 096 400 Tlmm_g gear cover seal positioning and
centring tool
Mot. 1 158 00 00 115 800 Tpol_fOr fitting camshaft seal
(timing end}
231505
Mot. 1 129-01
¢ + 9-0 0000 112 501 Tool for fitting crankshaft seal {clutch end)
Mot. 1 129-02 0000112502
Mot. 7 335 2000133500  Pliers for removing seals
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Method Part Description

Brawing Number Numher

Clamp for fitting pistan with rings in the liner (all types)

833818

Set of milling tools for rectifying valve seats
{example : CERGYDIS C108 NEWAY)

Valve spring tool
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EXFLODED VIEW QF CYLINDER HEAD

Engines : All types except 840 - C6J - C7K

A - All Types except C1J Turbo
B - C1lTurbo

BO4E2R
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ENGINE ASSEMBLY
Engine repair

EXPLODED VIEW OF CYLINDER HEAD

Engines: 840 - C6) - C7K

¥

BUO4H1S
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REMOVING THE ENGINE

Drain:
- the engine oil from the sump,
- the coolant remaining in the cylinder block via

screw {1}.

Engines : All types except 840 - C6J - C7K

Lot F:z:===:
¥ wnﬂllﬂm?un"

) |||
i
oy

73535R

Do not forget to replace and tighten screw (1) af-
ter the coovlant has drained from the cylinder
block.

Remove :

- Auxiliary components on the cylinder head
(e.qg. inlet manifolds, exhaust manifolds, turbo-
charger, ignition or distributor).

— The rocker cover.

- The pushrods and lay them out in order.

- The cylinder head bolts except holt {A) which is
only slackened off because the locating dowel
on the cylinder head is under centre bolt (A) on
the ignition distributor side.

H0d69R

Engines: 840- C6J - C7K

18736R
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The cylinder head must not be lifted as the gasket
adheres to the head, block and liners. Any at-
tempt to lift the block would break the watertight
seal at the bottom of the liners and allow foreign
bodies to enter the sump.

The cylinder head must be pivoted round the loca-
ting dowel (bolt still in position} in order to un-
stick it from the block.

Tap each end of the cylinder head on the side with
the plastic hammer to unstick it, applying the
hammer so that rotatien will be in a horizontal di-
rection.

Vis A "fﬂ'fﬁ”“-r
Ot

BBLSUR

Remove the mounting bolt (A).

Remove the ¢ylinder head.

Fitthe liner ¢lamp Mot. 521-91.

Mot. 521-01

B5403R

Remove the rocker shaft.
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CLEANING

— It is very important not to scratch the surfaces
of aluminium parts.

~ e Décapjoint to dissolve any remains of gas-
ket.

- Apply the product to the area to be cleaned,
wait for about 10 minutes then remove using a
wooden spatula.

220765

- Gloves should be worn during this operation.

This operation should ke carried out with ex-
treme care, sa that fareign hodies are not intro-
duced into the oilways that bring oil, under pres-
sure, to the rocker shaft (the oilways are located
in both the cylinder block and the ¢ylinder head).

If these instructions are not followed, the jets on
the rockers may become hlocked and this will
cause the cams and rocker shoes to deteriorate
fuickly.

CHECKING CYLINDER HEAD BOW

Use a straight edge and a set of feeler gauges to
check for cylinder head bow.

Max. deformation {X) = 0.05 mm.

74544R

Engines : All Types except 840 - €6l - C7K

Resurface if necessary,

Engines: B40-(6)- (7K

No resurfacing permitted.
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- Fit the cylinder head on the

Mot. 330-02.

support

u43L

Maot. 330.02

B1341R

Use a tool of the Facom U431 type:

- To compress the valve springs and remove:
s the half-callets (1},
» top cups (2),
« springs {(3) with the closest coil towards the
cylinder head,
» the base washers (4).

@'@_,__1

2

o

I’.
a

IATITEIIIS IS,

765956

At All types except 840 - C6J - C7K
B :840-C6J- (7K
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IDENTIFYING THE HALF-COLLETS
Engines : All types ex<ept 840 - C6J - C7K

Two types of assembly ;

The valve stems are retained by half-collets {A) for
the iniet, and half-coilets (B} for the exhaust.

or

The inlet and exhaust valve stems are equipped
with identical half-collets (B).

38555- 1R

Engines : 840 - €6J- C7K

The inlet and exhaust half-collets are identical.

885555

Remove :

The half.collets, upper cups, springs, valves, valve
stem seals using pliers {Mot. 1335) and the iower

cups.

97731R

Place the parts in the correct order.
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RESURFACING THE VALVE SEATS

INLET AND EXHAUST

Engines : All types except 840 - C6l- C7K

15t model

2nd model

Seat angle: {a) 120°
- Iniet

- Exhaust 90°

90°

Seat width (mm) (X}:

= Iniet 111015

- Exhaust

Engines : B40 - C6J - (7K

Seat angle: (a)

- Iniet 90°

- Exhaust

Seat width {mm} (X}

- Inlet 1.5to 1.8
« Exhaust 1.7t02

- The seat is resurfaced using 7 and 8 mm dia. pi-
lots and cutters 208 and 213 (depending on ver-

sion}.

Insert the correct pilot in the valve guide.

38562-3%

cut.

meter,

Select a cutter to match the type of seat to be re-

Adjust the position of the blades to suit seat dia-



ENGINE ASSEMBLY
Engine repair

10

Slip the cutter aver the pilot; do not let it fall on

to the seat.

B3562-45

Fitthe "T"-handle.

Rotate the "T" handle and press lightly.

88562-5%

Once a good seat width has been obtained {1}
make cuts at (2) and (3) to abtain the width (X} (as
indicated on the previous page).

73328R1

Carefully ciean the cylinder head.
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NOTE :

Ensure the valve is seated correctly as shown below.

B338B-1R

H < .
*AC 7 AR
Fy - o
-4 P .

Ny af. R

\ & R

@?&, £ 4

R

x %,

REFITTING THE CYLINDER HEAD

For a new cylinder head:

Fit manifold mounting bolts to the new cylin.
der head .

For a reused cylinder head:

Fit new valves (3) and grind them gently on to
the corresponding seat. Clean them thoroughly
and then mark 2all the parts before refitting
them.

Lubricate ail the parts.

Fit the base washers (4) for the springs.

Fitthe seals {5) on the valve guides (2}.

Fit the new valves in order (3).

Fit the springs (6) (identical for inlet and ex-
haust).

Fitthe cups (7).
Compress the springs.

Fit the half-collets (8).

N
{ 1
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77678R
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EXPLODED VIEW OF CYLINDER BLOCK

Engines : All types except 840 - C6J - {7K

BGOR1S
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EXPLODED VIEW OF CYLINDER BLOCK

Engines: 840 - 6J - C7K

: & .‘.'\
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Remaove : 1} Hydraulic tensioner with automatic pre-setting
~ The sump
- The crankshaft sprocket (if the engine is fitted
with one},
- the timing cover.
76796-1R
1 - Shoe
2 - Spring
i 5 3 - Piston
mﬂl"'",. ' 4 - Tensioner body
T, W3 A
o QL I The helix keeps piston (3) locked when peg (e) in
7 the shoe stem locates in slot (¢) in the piston.
.'. : - o]
\v Itis a few millimetres proud of shoe stem {1} when
the parts are assembled.
73335R1 The tensioner is set automatically owing to the
pressure of piston (3) at the bottom of its location
Clean the various seal and gasket mating surfaces. in body {4).
REMOVING THE CHAIN TENSIONER
Attention ;
There are two different chain tensioners fitted :
1) Hydraulic tensioner with automatic pre-
setting.
2} Mechanical tensioner.
76797R
Remove the tensioner and its thrust plate.
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Lock the shoe in position with a piece of soft iron
wire (A) if the timing chain has to be removed du-
ring an operation.

76801-1R

2) Mechanical tensioner

A spring bearing on the cylinder block exerts a
load on the shoe which presses against the chain
to keep it tensioned.

795498

This tensioner consists of ;

~ ashoe (7} resting on the ¢hain,

- atensioning spring (6),

— aspindle {8) holding the assembly,
- adosing washer (5),

- ascrew (10) and spring washer (9).

83856R
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Toaling

This type of tensioner is fitted and removed more

easily by making use of tool Met. 761 which

comprises:

- an assembly plate for putting the various
components together,

- a tool to keep the tensioner compressed when
the cylinder block is being fitted or removed.

Mot. 761

792923R

ADAPTATION OF THIS PATTERN OF TENSIONER

The following modifications are required if this
type of tensioner is fitted. The information below
Is given as a guide:

This type of tensioner may only be fitted to a cy-
linder block which has the camshaft oilbath.

The timing chain is lubricated by the oil return
from the cilbath.

The following madifications must be made to the

cylinder block:

- oilway {A) feeding the hydraulic tensioner must
be plugged,

- a 3mm dia. peg (B} must be fitted to prevent
the tensioner spindle from rotating.

The end of the spring is hooked inte hole {C).

73657R
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Tilt the tensioner as far as it will go and fit retai-
ner Mot, 761.

Remove the tensioner retaining tool.

Mot. 781 —%)

Single chain

Remove bolt (1), washer, camshaft sprocket (2)
and then the chain (3}.

79712R

LUse the assembly plate from Mot. 761 to dis-
connect the tensioner from the retaining plate.

Fit the assembly to this plate and remove the re-
taining tool by tilting the tensioner as far as it will

go.

70961-1R

Remove crankshaft sprocket (4) using an extrac-
tor, if required. {Insert a bolt (V) which must be
centred with a drill bit.)

79925R

REMOVING THE TIMING CHAIN AND SPROCKETS

There are two types of timing ¢hains:
- andsingle chain, and
- aduplex chain.

73546R

Remove the key.
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Duplex ¢hain

The camshaft sprocket is fixed :

- gither as a press-fit (non-drilted camshaft},

- or as a press-fit and held by a bolt and a washer
{drilled camshaft).

When carrying out any operation requiring the ti-
ming gear (chain, sprockets) to be changed, wi-
thout any work being necessary on the camshaft,
make a 1st dritling of 6 mm dia. and 30 mm deep
then a 2nd drifling of 6.75 mm dia. then tap to M8
pitch 1.25 mm.

This is to facilitate positioning of the camshaft
sprocket when refitting it.

Use an extractor to withdraw the c<rankshaft
spracket and camshaft sprocket together, (Insert a
bolt (V) with a centre peint formed by a drill bit.}

B5863R

Remove the key.

REPLACING THE CAMSHAFT
Special points

If the camshaft has to be removed, it is advisable
to remove the cylinder head, the distributor drive
gear or the rotor drive gear and the tappets.

Remove the camshaft.

After a camshaft or its flange has been replaced, it
is necessary to check firing (J) after the sprocket
has been fitted (timing mark facing ocutwards)
and the bolt torque tightened,

J=0.06t00.11 mm

Single ¢hain

73621G

Duplex chain

?g" a&;ﬁ e ":"'
ety :_r}'-f-{-i?\
Rt RS R A

73621.26G
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REMOVING THE CRANKSHAFT Mark the connecting rods and caps :
- Prevent the flywhee| from turning using tool No. 1 on the flywheel end and on the side appo-
Mot. 582. site to the camshaft.

Unscrew the big end cap nuts.

Remove the big end caps and bearing shells,

81353R Remove tool Mot. 521-01 holding the liners.

Remove :
- the clutch disc and mechanism, Mot. 521-01
- the flywheel or converter drive plate,
- the crankshaft seal,

- the oil pump.

B5403R

Take out the assemblies (liner, piston, conred).
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Mark the main bearing caps in relation to the ¢y-
linder block.

Unscrew the bolts securing the main bearing caps
and remove them with their bearing shells,

Remove the crankshaft, thrust washers, main bea-
ring shells and connecting rod shells.

PREPARATION

The compeonents supplied in the "piston - liner”
sets are matched.

Mark the parts in each of the tontainers Ato D in
order to ensure that they remain matched.

Dissolve the anti-rust film: never scrape the parts.

70965-1R

Clean :

— Inside the ¢ylinder block,

- the seats of the liner base seals,
— thecrankshaft.

72531-1R
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LINER PROTRUSICN
Engines : 688 - C1E-$89- C1C-810-C1G

The above engines are fitted with paper liner base
seals (Excelnyl).

Select a blue base seal first and fit one to each li-
ner.

There are three thicknesses of liner base seals:

Colour code Excelnyl
Blue 0.08 mm
Red 0.10 mm

Green 0.12mm

Place each linerin the ¢ylinder block.

Press down with your hand to make sure that liner
and seal are seating.

Check liner protrusion above the cylinder block
face using thrust plate Mot. 252-01 and clock
gauge Mot. 251-01.

The correct protrusion should be between 0.04
and 0.12 mm.

If it is not, use red or green seals instead of the
blue ones.

Mot.251-01

85404R1

Engines: B40- Cal- C7K-847-C1)-C2)-C3i-C3G

These engines are fitted with an O-ring at the
base of each liner.

These O-rings act as coolant seals only.
The liners rest directly on the cylinder block and

the correct protrusion is obtained by close tole-
rance machining dimensions.

75615-2R
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Protrusion (X} shauld be checked as follows:

- Place the liner, withaut its O-ring (J), in the cy-
linder block.

- Check protrusion (X) using tools Mot. 251-01
and Mot. 252-01: it should be between 0.02
and 0.09 mm.

— -
o e T e

X

s

(

75615R3

Engines : All Types

Position the liners so that:

- The difference between two adjacent liners
does not exceed 0.04 mm (within the permitted
tolerance),

~ protrusion may be stepped downwards from
No. 1 cylinder to No. 4 ¢ylinder or vice versa.

I e

797305

Once the correct protrusions have been ohtained,
refit assemblies A, B, C, D and then number the li-
ners, pistons and gudgeon pins 1 to 4 (no. 1 at fly-
wheel end) so that they match their connecting
rods.

If incorrect protrusion is found, check with a new
set of liners to establish whether the cylinder
block or liners are at fault,

The Drawing Office dimensions are given purely

asa guide:

— liner height {H) between top face and bottom
locating face H = 95.005 to 95.035 mm,

- cylinder black height (K) between top face and
liner locating face K = 94.945 t0 94,985 mm.
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FITTING THE GUDGEON PINS
Engines : All Types except 840-30 and 7K

Gudgeon pins are a press-fit in their small ends and
free-running in their pistons. Use tooling Mot. 574-
22 which is delivered as a kit containing :

- gudgeon pins, marked A, followed by a suffix,

— collars, marked B, followed by a suffix,

- locating mandrels, marked C, followed by a suf-
fix,

- asupporting block marked D,

~ a set of extractors, marked E, for removing the

gudgeon pins.

A

Mot. 574-22

76554R

Tools to he used depending onthe engine type

- (L]
:% . — 1 f— “_ 3]
(o, 3-., Gy '}// @ &
688
C1E
639 1 18 A2 B2 c2
CiC
B430-25-26
C6).28-50 12 20 A3 810 5
310
847
C1)-C2) 12 20 A3 BS c5
€31-C1G
€36 105 18 A2 B16 C2
840-30 :
C7K 8’7—’\*‘-\,

Extracting the gudgeon pin

Lay the piston in the “V" in the support with the
gudgeon pin bore in line with the clearance hole.
(The support has 2 grooves (T} to assist ali-
gnment.}

Press out the gudgeon pin with the extracting
mandrel (E).

76555R
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Preparing the conrods

Check :
- the connecting rods for twist and out-of-

square),
- mating of the big-end caps to their rods (de-
burr if necessary to obtain good cap seating).

Use a 1500 W hotplate (see equipment catalogue).
Space the small ends out round the hotplate.

Make sure that they are lying flat for maximum
heat transfer.

Place a smail piece of cored tinman's solder with a
melting point of about 250 “C on each small end
at {a} to act as a temperature guide,

Heat each small end until the solder is seen to
melt.

767 16R

Preparing the gudgecn pins

Check that each gudgean pin rotates freely in its
new piston.

Fitting the gudgecn pins

Fit gudgeon pin 1 to inserting mandrel. (Do not
tighten as the gudgeon pin must be free to move
between mandrel {A} and quide (C).}

C 1 A

73252R

Coat the assembly with engine oil.

Each piston crown is marked with an arrow which
must point towards the flywheel; spotfacing {F)
must face the other end.

78221R
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Proceed as follows to assemble a piston and

conrod:

- Fit thrust pad (B} <orresponding to the gud-
geon pin diameter on the support and clamp
the piston to it with the clip. The spotfacing on
the piston must rest on the pad,

- Big end mark (G) made on dismantling must
face the side away from the camshaft.

The following operations must be carried out ra-
pidly so that the heat loss is kept ta a minimum.

As soon as the drop of solder reaches melting

point {becomes a droplet):

- Wipe off solder.

- Insert the locating guide in the piston.

~ Fit the connecting rod t¢ the piston with their
marks in line.

- Press the gudgeon pin in quickly until the guide
butts up against the bottom of the support.

76253R

After a few seconds, remove the conrod - pistons
assembly from the support, unscrew the guide
and remove the inserting mandrel.

Check that the gudgeon pin is recessed in the pis-
ton skirt on both sides in any position of the
conrad inthe piston.
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Engines: 840-30 - C7K-00

Direction for fitting the liner - piston - conrod as-
semblies

The gudgeon pin :

- 15 fully floating in the piston and conrod,

- issecured by circlips,
— is¢entral in the piston.

The piston may be fitted to its conrod either way
round.

Fit the liner - piston - conred assemblies in the cy-
linder block so that the oil jet hole (T) faces the
side away from the camshaft.

Engines: All Types

Fit to the piston :
- the oil scraperring,
- the compression ring (mark towards combus-

tion chamber),
- the top ring.

The piston rings are supplied pre-gapped and this
must not be altered.,

Lubricate the rings and space them with their
gaps at 120" to each other with the scraper ring
apposite a plain portion of each groove.

7T8221R1

725%2G
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Lubricate the pistons.

Fit the conrod - piston assemblies in their respec-
tive liners using a sieeve of the FACOM 750 TB

type.

72153-25

The machined sides of the big end must be paral-
lel to the flat on the top of the liner.

Remember to fit each liner with its selected base
seal {no twist) before inserting the liner - piston -
conrod assemblies.

Fit the shell bearings to the conrods.

REPLACING THE CAMSHAFT BEARING BUSHES {de-
pending on version} except 840-30 and C7K

This operation is performed when the camshaft
has been removed. There is only one detachable
camshaft bush on these engines (at flywheel end).

Drive the old bush in tawards the inside of the en-
gine.

Lift up the edges and collapse it to remove it.
When fitting the new bush note:
- the position of the longitudinal slot:

e 8 X 4mm slot to top,

e 6 X 4 mm slot to bottom,

- the position of the longitudinal slit {arrow).

73243R




ENGINE ASSEMBLY

Engine repair

10

~ dimension B = 14.5 mm recessed from the
block face.

No reaming is necessary once the new bush is in
position.

73342R

Engines : 840-30- C7K

The cylinder block is equipped with four camshaft
bearing bushes. These ¢an be changed.

This operation involves reaming the bushes in line
after fitting. Certain special tooling is required, in-
cuding an accurate reamer and means of keeping
it square.

The following tooling is also necessary and should
e made up locally:

- an extracting mandrel {A),

— an inserting mandrel (B)

(Dimensions in mm)

Use a locally made up tool {dimensicns in mmj}.

20 (14.5
e gal—

B2714R

,S 2634
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O‘| —p___ ____I________
' | - ____i.______
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Remove the camshaft piug {5} by giving it 8 smart
tap in the centre,

Using mandrel| (A), tap out :

- bushes {1), (2), {(3) towards the inside of the
block - coliapse them to remove them.

— bush (4} can be tapped from the inside out-
wards.

Drill out both plugs in the tappet housing.

Clean the cylinder block.

”lll//Illlllﬂ/ﬂo,,”
%

I,/IIII”/’I’"III

2

Yy

; TSRS,
% i
[
1

65444R

The inside bushes (2 and 3} are smaller than the
outside bushes {1 to 4).

Using mandrei (B), fit the new bushes as follows

{according ta the direction of the arrows) :

— the inner bush (2): the end (end opposite the
bush} should be 17.5 mm proud of the block
outside face for correct bush location,

- theinner bush (3): the end of the mandrel {end
opposite the bush) must be flush with the block
outside face for correct bush location,

— the outer bush (1): this should be flush with the
outside face of the block,

— the outer bush {4}: this should be recessed 13
mm from the block outside face.
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Drilt the oil holes in the bushes: Checking
a) Bushes 2-3and 4 - Qut-of-parallel of camshaft with line bores:
0.05 mm maximum
- one 5 mmdia. hole at the top,
- one3 mmadia. hole at the hottom. - Bush bores:
a checking bar of :
b) Bush 1 -0.005
BMM _ 6 015
- one 4 mm dia. hole at the bottom in line with
the bottom cil holes 2- 3 and 4. should turn in all four bushes

Fit the five main hearing caps on the biock. Coat with SCELBLOC loctite and insert a new ex-

pandable tore plug {5) in the end, convex face
Reamn the bushes out : outwards.

38 m + 0.025
Mmoo Give it a smart blow in the centre to secure it.

Surface finish shoutd not be more than 3 microns. Fit the two plugs in the drilled holes of the bush

and peen them over.
Use the camshaft as a reference centreline:

- the centre of the camshaft is determined by the
following dimensions:
E 128 mm 1 0.05
F 81mm % 0.05

- The camshaft bush bores are reamed to a finis-
hed size of :

58731 mm 3.019

H65442R
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OIL FILTER THREADED UNIONS

15t model : Cylindrical threaded union

19 mmdia., 1.587 pitch

19

BRASOR

2nd model : Stepped threaded union

19 mm dia.. 1.587 pitch (cylinder block end)
20 mm dia., 1.50 pitch (oil filter end}

20

;LZ -

28450R 1

3rd model : Cylindrical threaded union

20 mm dia., 1.50 pitch

20

B88450R2

The filter stamped with 20 x 1.50 must be fitted
on 20 X 1.50 threaded union with a metric pitch.

Visual identification of filter

88450R3

ATTENTION : It is possible in error to fit a 20 X
1.50 il filter on a 19 3¢ 1.587 threaded union and
in such a case the oil filter joosens as a result of vi-
brations. Furthermore, there is abnormal clea-
rance between the assembly and the engine

block
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REPLACING THE MAIN OILWAY PLUGS REFITTING THE CRANKSHAFT

Coat the aluminium plugs with resin. Service crankshafts are supplied with the spigot
bush already in position.

Fit the aiuminium plugs {1) and (2) for the main

oilways in position. Far vehicles with:
— automatic transmission,
Fix them using tocl Mot. 111. - or with a manual gearbox having a shart ¢lutch
shaft.

The spigot bush in the crankshaft must be extrac-
ted.

/ 860833

~ Tap the bush with 14mm x 200 thread until it
cames out.

Clean the ¢ylinder block joint face.

Fit the new bearing shells to the main bearings.

These have il holes :
— those for main bearing 1 and 3 are identical,
- those for main bearings 2, 4 and 5 are identical.

Lubricate the bearing shells.

70892R

70966-15
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Lubricate the crankshaft journals and lower the
new ¢rankshaft into the block.

Insert the thrust washers, white-metalled face to-
wards crankshaft,

71995-1Gj

Fit the shells to the main bearing caps: they have
no oil holes.

Lubricate the bearing sheils.

Coat Loctite FRENETANCH on the faces of no. 1
bearing cap.

Fit the main bearing caps in their correct positions
(marks made on dismantling).

Torgue tighten the main bearing caps to between
5.5and 6.5daN.m.

709%6-2R

Check that the crankshaft rotates freely.
Fit a clock gauge at the end of the crankshaft,
Check crankshaft end play: 0.05 to 0.23 mm,

Change the thrust washers if the end play is incor-
rect.

They are available in different thicknesses.

»

- \‘;
ﬂ}fl—-‘g&__

709978
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Fitting the crankshaft seal at the flywheel end

Use tools Mat, 1129-01 and 1129-02

Mot 1129-01

Fit the flywheel or converter driving plate. (Smear
the joint face with Loctite Autoform.)

The bolts must be replaced each time the unit is
dismantled.

Prevent the crankshaft from turning by using fly-
wheel locking tool Mot. 582.

Torque tighten the bolts after smearing a few
drops of Loctite Frenblot on the threads.

Mot, §82

72416-2R

Remove the locking taol,
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Check flywheel run-out using a clock gauge 0,06
mm maximum,; 0.3 mm maximum for converter
drive plates.

.l

P24172R _—

Fit the "conrod - piston - liner” assemblies into the
¢ylinder block, ensuring that the hearing shells are
fitted to the conrods and the base seals are in po-
sition.

Keep to the following positions :

- No. 1 at flywheei end,

- number mentioned on the conrod big end on
the opposite side to the camshaft,

- arrow on the piston at the flywhee| end.

73494R

Fit the liner retaining flange Mot. 521-01.

Mot. 521-01

B3403R

Draw the connecting rods down on to the oiled
¢rankpins.

Fit the big end caps with their bearing shells, ma-
king sure that they are matched correctly.

Screw on and torque tighten the big end cap nuts.

Check that the assembly rotates freely.

72418-25
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Checking the gear-type oil pump

Remove the cover mounting bolts.

DI1033

Take care to prevent the kall seat, ball and pres-
sure limiting spring from flying out. Remave the
driven gear, driving gear and its shaft.

793215

Clean all the parts and check them.

If the operating clearance between the gears and

the pump casing is greater than 0.20 mm, change
the pump.
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Rotor-type eil pump

60865

Checking rator clearances.

Position 14

= =
60934k [’ f;-ﬁ

Posrtion 2

60935-1R

DimensionB: min. 0.02mm
max. 0.t4mm

Replace the pump if wear exceeds these tole-

rances.,

Refit the pump in reverse order to removal,

Fit the oil pump, with no oil seal hetween the <a-
sing and cylinder hlock.

Dimension A: min. 0.04 mm
max. 0.29mm

Refit the camshaft.

Refit the timing gear.
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Identifying the crankshaft sprockets

15t type

Engine with crankshaft pulley. The sprocket is flat
and has no hub, With this type of assembly, the
hub of the pulley holds the key and the ¢rankshaft
sprocket in position

R

- ———— e e —x - -

] B4239%

2nd type

Engine without crankshaft pulley. The sprocket
has an incorporated hub. This sprocket is a press-
fit on the crankshaft.
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Assembly with a single chain

Insert the key and fit the crankshaft sprocket; ti-
ming mark on the sprocket facing outwards.

2nd type of assembly of crankshaft sprocket

Lse :

~ atube with an internal diameter of 25 mm,
- athreaded rod screwed into the ¢rankshaft,
- athick flat washer and nut.
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Screw up the nut so as to position the sprocket.

732325

Align the timing marks of the two sprockets with
the centres of the crankshaft and the camshaft,

Remove the camshaft sprocket without rotating
the camshaft,

71005R

Fit the timing chain (3) to the camshaft sprocket
and the crankshaft sprocket.

Refit camshaft sprocket {2} with all the timing
marks still in line.

Timing position for all engine types

71006R

Fit a new lockwasher and torque tighten the
camshaft sprocket nut.

Bend the tab over on the lockwasher.

Assembly with duplex timing chain (special fea-
ture)

The crankshaft and camshaft sprockets equipped
with the chain are fitted at the same time,

Insert one threaded rod into the camshaft and
another inta the crankshaft. Gradually move the
two sprockets ¢loser, checking the position of the
timing marks until the sprockets bear against one
another.

Remove the threaded rods from the sprockets. Fit
the camshaft sprocket fixing bolt {coated with
Loctite FRENBLOC} equipped with the washer and
torque tighten.
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FITTING THE TENSIONER
Hydraulic tensioner with automatic setting

Fit tensioner filter (F).

79657R2

Remave the plastic tab {new tensioner) or other
block (2} and press the shoe in until it cantacts the
bottom of the tensioner body.

Release the shoe without interfering with spring
action.

Using a 3 mm male hex key, lock the piston in the
shoe.

76801

R

7b729R

Assemble the shoe in the tensioner body.

Insert a block {2} about 2 mm thick between the
tensioner body and shoe to prevent accidental
setting during handling.
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Mechanical tensioner

Use the assembly plate from tocl Mot. 761 to as-
semble the chain tensioner, if necessary.

Fit the following to the plate:

- washer (5),

- shoe (7) fitted with spring {6), insert the end of
the spring in the hole provided,

- tensioner spindle (8}, plate peg in its slot in the
spindle,

- fit screw (10} with its washer (3).

Remove the tensioner - retaining tool assembly
from the plate and transfer it to the ¢ylinder block.
Peqg (B} should ke in slot (D} in spindle (8), and
spring tag (F) should be hooked inte hole (C) of
the cylinder block.

73657R 1

B5B56R 1

with the ¢chain tensioner assembled and mounted
on the plate, tilt the tensioner as far as it will go
and fit retainer Mot. 761.

Mot. 761

79925R

797125
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Remove the retaining tool.

795495

Fit:

- the timing cover and sump (see chapter on
"sump"},

- the crankshaft pulley for engines equipped
with one,

Insert the distributor drive gear:

- Turn the crankshaft so that no. 1 ¢ylinder is on
TBC (no. 4 cylinder valves on balance).

- Engage the distributor or rotor drive gear
paying attention to its position, (These gears no
longer have any internal thread.)

Refitting the sump and timing gear
Engines : All Types except turbocharged engine
15t type

Positioning the timing cover on the engines fitted
with a crankshaft pulley.

The 1st pattern timing cover must be located using
tool Mot. 964 with a collar welded on the timing
cover.

866756
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The cork gaskets must be fitted. Offer up the sump: tighten the bolts gradually
and alternately taking care not to squash the gas-
kets.

i At M e,

4 g -.
2 D
\2

2nd pattern

The timing cover is located on the cylinder block
by two dowels.

BEUHAR

Fit the rubber seals for the front and rear main
bearings.

The side gaskets must cover the ends of the bea-
rtng seals.

Hold the side gaskets in pface using four doweis.
Use rhodorseai 5661 paste at the end of each gas-
ket.

789545R
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Tighten all the bolts but not excessively. TURBOCHARGED ENGINE

Use tool Mot. 964, to fit the lip seal. The same ap- 1st type
plies to the first type, or use tool Mot, 1158 for ti-
ming covers with a collar.

'._1 - '
'ﬁ%ﬁ%f

MUST BE ASSEMBLED WITH RHODORSEAL 5661
SILICONE PASTE ONLY.

BED34G

Silicone gasket on bath cover and sump with one
single rubber gasket on the first crankshaft bea-
ring {flywheel end).

860B5R
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86034G1

Silicone gasket on the flat surface of the sump,
two cradle seals and one cork seai on the timing

cover,

3rd type

B86034G

and timing cover, and two cradle seals.

Silicone gasket on the flat surfaces of the sump
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APPLICATION :
ITIS ESSENTIAL TO USE RHORDORSEAL 56671 SINCE ITS PROPERTIES PROVIDE GOOD RESISTANCE TO :

VIBRATIONS,

HIGH TEMPERATURES,

- QILS AND FUEL,

- AGEING.

Use the following methad to ensure good sealing of the joint faces of the casings:

- Clean the casings thoroughly {paste and oil).

- Wipe the timing cover, the movable gear and the oil pump to prevent any drips,

Degrease (with a thinning agent) and dry the joint faces of the casings and the cylinder block.
- Apply a3 mm strip of rhodorseal 5661 placing a large amount at the four corners of the sump.

f

This product may be used in air for approximately 15 minutes.

Precaution : An excess of seafing mastic at the sump cradfe may block the flow of oil from the front bearing
seaf or the timing cover and cause incidents.
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BEFORE REFITTING THE CYLINDER HEAD, CHECK THE CONDITION OF THE ROCKER SHAFT ASSEMBLY

Engines: All Types except 840 - C6J - (7K

B : C1J)Turbo

C : All Types except C1J Turbo

80482G

The inlet rocker arms (A) and the exhaust rocker
arms (E) are different.
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The oilway plugs at each end of the rocker shaft
are press-fitted and must not be dismantled.

Some engines are equipped with drilled inlet and
exhaust rocker arms.

BB82145

The Parts Department only supplies drilled inlet
and exhaust rocker arms as service parts.
15t type of assemuly

The oil is supplied by bearing (A} at the clutch end
between the balt and the bore.

The four rocker shaft bearings are identical.

2nd type of assembly

Cnly the bearing (C) at the clutch end has an oil
hole (B) for supplying ail to the rocker shaft as-
sembly.

Under no circumstances should the bearings he
mixed up when reassembling since the others (D)
are not drilled and no oil can pass through.

The Parts Department will only supply pattern {C)
as a service part. This bearing is provided with an
oil feed hole for lubricating the rocker shaft and
may be mounted instead of bearings A or D.

Fit the parts to the rocker shaft in their correct ar-
ger.

The lubrication holes in the rocker shaft must face
towards the pushrods. The holes for the suppart
fixing belts must be aligned with those in the
rocker shaft.
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Special points relating to C1J turbo engines
The end bearings are different.

The offset (D} should be on the side away from the pushrods for both bearings.

881778

Engines : 840-C6l - C7K

Reassembling the rocker shafts:
- Slide both shafts through bearing {1},
— Insert the rollpin to retain the inlet racker shaft,
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Identification of parts :

e Rockershaftbearings:

- bearing (1) bas the oil feed channel to the

rocker shaft assembiy,

- bearing (5} is identical to bearing (1) in external
appearance but it has no ol feed hole,

- bearings {2) and (4) are identical, having no
threaded hole for the rocker cover holt,

- the tentre bearing (3} has a threaded hole for
fixing the rocker cover bolt.

Wn
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78663
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& Rockershafts:

The two rocker shafts are identical,

e The inlet rocker arms (A} and the exhaust
rocker arms {E} are different.

BRBAGR
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Check the condition of
- the top ends of the pushrods: an unworn cen-
tre should be apparent
G . adjusting screw
T : pushrod
Z : contact-free centre

— the tappets: they should 2lso have an unworn
centre

17 : pushrod
Z | contact-free centre
P . tappet

if the centre appears worn, the mating parts must
be changed.

B30448R

Refit the tappets in the appropriate places on the
cylinder block.

Remove the |iner clamp Mot. 521-01.

Mot. 521-01

B5403R

REFITTING THE CYLINDER HEAD
Engines: All Types except 840 - €61 - C7K

Fit the gasket locators Mot. 104 in position.

. Mat. 104

81346-1R
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Engines: 840 - C6) - C7K ALLTYPES
The cylinder head gasket fitting operation is very Position the cylinder head and fit two bolts te pre-
important; it determines the alignment of the dis- vent the cylinder head moving.

tributor drive with the distributor shaft.
Remove dowels.

Pasitioning the cylinder head and gasket:
Fit remaining bolts.
Insert the locating tool {A) Mot. 720 in the hole at
the front of the cylinder block and tighten the Tighten the cylinder head bolts {(see below)
bolt just enough to lock the tool.

Mot. 720 78704R

Fit the cylinder head gasket dry with the "HAUT
TOP"” marking upperrmost.

Once the gasket is in place, it must not be lifted as
the adhesive varnish head cannot be reused.

This gasket must be thrown away and another
gasket used if the ¢cylinder head is misalighed.

«HAUT-TOPs:

73529R

Offer up the ¢ylinder head with its rocker arm as-
sembly.
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Engines : All Types except €36
Tightening torque

Use engine oil to lubricate the threads and under
the heads of the holts.

Tighten in the order specified:

First tightening operation (see table)

. Tightening tarque

Engrnes (daN.m)
€1)-C3)
688 - C1E
689 - C1C
810- 847 55106.%
C2)
C1J except Turba
C1) Turbo 6to 6.5
840-25 7
840-26 - C6)
C7K
840-30 -3

(8) /&) (5N (9
oGl

B1528-15

Ad|usting valve clearances

Run the engine for 20 minutes.

After the engine has been switched off for 2.5

hours, retighten the cylinder head:

- Slacken off bolt No. 1 half a turn and retorque.

— Repeat the above on all the other bolts in the
correct sequence.

Adjust the valve ¢learances.

The bolts on the cylinder head do not need to be
retightened.

Engine: C3G
Tightening procedure
Use engine oil 1o lubricate the threads and under

the heads of the bolts.

Tighten in the order specified :
First tightening cperation : 2daN.m
2nd tightening operation {angle) : 90° * 4°

OJOXOROXONNZ
ONORORORE)

907755

Insert the pushrods in the correct order.
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Wait for a minimum of 3 minutes.

Slacken off each bolt in turn and then carry out
the following operation :

1st retightening operation : 2 daN.m
2nd retightening operation (angle} : 90° t &°

The cylinder head bolts de not need to be retigh-
tened.

Fit the pushrods in the correct sequence.

Adjusting valve ciearances

Rockers

Engines Inlet Exhaust

Cold Hot | Cold Hot

688 - C1E

689 - C1C

810 - B47 015 | 0.18 | 0.20 | 0.25
€2)-C34

C1J except Turbo

C3G

C1J Turbo 20 Bl 0.25 -
B840-25 6.20 - 6.25 -
840-26 - C6) 0.25 - 0,30 -
SR 0.30 - 0.40 -

840-30
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METHOD

Open No. 1 ¢cylinder exhaust valve completely and adjust the inlet valve rocker arms of No 3 cylinder and ex-
haust valve of No. 4 ¢ylinder.

Proceed in the same way for cylinders 3, 4 and 2. This will enable the rocker arms of the corresponding cylin-
ders to be adjusted (see tabie).

Engines: 688 - C1E-689 - C1C-810-847 - C21 - {3) - C1) except Turbo - C3G

When refitting, check that the rocker shaft retaining clips are correctly positioned.

-n-‘

5048281

Exhaust valve

Exhaust valve Inlet valve
to be opened to be adjusted to be adjusted
completely

2

78373R

INSERTING THE DISTRIBUTOR OR ROTOR DRIVE GEAR

- Turn the wrankshaft so that No. 1 cylinder is at TDC (No. 4 cylinder valves on balance).
- Engage the distributor or rotor drive gear paying attention to its position. {These gears no longer have any

internal thread.)
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Engines: All Types except 840 - C6) - C7K

The driving slot must be at right angies to the en-
gine longitudinal centre line and the larger offset
{D) facing the flywheel.

71066G

Engines: 840 - C6J - C7K

- Larger offset (D) facing the flywheel.

- The angle formed by the slot and 2 perpendicu-
lar drawn from the engine longitudinal ¢entre
line = 10°.

78841R

Remove engine support Mot. 792-01,

Refit auxiliary units to the engine {e,qg, inlet and
exhaust manifolds, turbocharger, distributor or
rotor drive gear, rocker cover).

WORKING ON THE VEHICLE
Fitting camshatt oil seal.

There are three possible types of assembly for
camshaft oil seals.

First type of assembly : without bearing

o Ga

R

at i (1
=]y

78828R

2nd type of assembly: inserted bearing
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3rd type of assembly: integrated bearing 3rd assembly
Remgove ;
J - the camshaft pulley.

] ltfr?%n53*7774779552>

, :L;/—’-”

” 2T,

L

B4430-1R
REMOVING THE BEARING
2nd type of assembly 84431R
Remove: - the bearing. (Place small collar (A} of tool Mot,
- The camshaft pulley. 876 in the bearing groove))

- The camshaft bearing fixing nuts. (Place a rag
over the clutch - or converter casing - so that
nuts and washers do not fall into it.)

- Thebearing using the two M6 x 50 bolts with a
35 mm thread.

A
\\ 244 34R

BO875R
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REMOVING THE SEAL (J)

1st and 2nd types of assemhly

1 /— M O‘t . 500‘03

78324-1R

Fit the extractor tool Mot. 500-03 and push it on
completely so that the seal lip {L) passes behind
the coliar (C} af the tool.

Push the serrated ring (1) to ensure that the seal
lip engages properly.

Remove seal by screwing on tool boit.

Mot. 500-03 1 E

v \ N oty "7/
- r/ NN ’

v AFTI T N |

F lll lllll-= 1T LT PP 1|
| ; \\\\\ il
TBR28G ;

Check that the seal spring is not still on the cams-
haft.

SPECIAL POINTS FOR THE 3RD TYPE OF ASSEMBLY

Since the seal is on the clutch or converter casing
(E}, do not push the extractor tool on completely.

Push on tool Mot. 500-03 :
- Manual gearbox : {approx.} 20 mm
- Automatic transmission .  {approx.} 50 mm

NOTE : With this type of assembly, since the length
between the end of the camshaft and the seat is
reduced, a 25 mm dia. spacer 45 mm long must be
placed between the camshaft and the extractor
bolt {v) of Mot. 500-03.

When the prongs of tocl Mot. 500-93 have been
passed behind the seal lip, bring the tool gently
outwards so that the serrated ring (1) can slide,
otherwise the prongs might become caught under
the spacer (2).
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FITTING THE NEW SEAL 1st and 2nd types of assembly
Fit the new seal on the end of inserting tool Mot. Marks (A} - {B) - (C) and (D) are stamped, or are to
500-03. be stamped, on tools Mot. 500-03.
Lubricate the seal.
Place the tool equipped with the new seal on the BV
camshaft,
|
Using a 135 mm long threaded rod, the pulley c I
washer and a nut, push on the assembly until the amm [
seal is in the position described below, with the
mark in line with face (F} of the casing.
Mot. 50003 TA
A »
60 mm
DI1031
3rd type
BVM
I
D Lﬂ——h
84432R 2 mm
Mot, 500-03
TA
|
43 mm
DI11032
BYM = Manual gearbox

TA Automatic transmissian
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FITTING THE BEARING 3rd type

2nd type This is the same as the second type of assembly
apart from the position of the bearing: groove (G)

Fit the cam bearing and its roller bearing using of the bearing should face the engine exterior.

the tube, bolt and washer for the pulley moun.
ting.

8d433R
\

Refit the pulley.

808775

The pulley will position the roller bearing when it
15 tightened.
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REPLACING VALVE KEYS, SPRINGS OR SEALS
Engines: All Types except 840 - {6) - C7K
Disconnect the battery.

Remove :

- the rocker cover,

- the spark plugs,

- thedistributor for cyiinders 2 and 3.

Unscrew the rocker bolts as far as possible, tilt
them and release the rod.

Fit valve lifter Mot. 61 in place of the spark plug.

Mave the valve lifter as far as the stop under the
valve head and |ack in position.

DI1D35

Use compressor Mot. 382 to compress the spring.

place them with new ones,

Remove the valve keys, springs or seals and re-

73458R
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REMOVING

Remove !
- the auxiliary components on the cylinder head,
- withdraw the pushrods and lay therm out in or-

der.

Unscrew and remove all the cylinder head bolts
except bolt (A) which passes through the |ocating
dowel| near the distributor. Leave this bolt in until
the head gasket is unstuck.

Engines: All types except 840 - C6J- C7K

B0469R

Engines: 840 - (6) - (7K

7B736R
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The cylinder head gasket must not be lifted as the
gasket adheres to the head, block and liners, Any
attempt to lift the head would break the water-
tight seal at the bottom of the liners and allow fo-
reign bodies to enter the sump.

The cylinder head must be pivoted round the loca-
ting dowel (bolt still in position in order te unstick
it from the block}.

Tap each end of the cylinder head on the side with
a plastic hammer to unstick it. Movement should
be in the direction of horizontal rotation,

S6430R

Remove the bolt (A),
Remove the c¢ylinder head.

Fit the liner cdlamp Mot. 521-01.

Mot. 521-01

35403R

CLEANING THE CYLINDER HEAD AND CYLINDER
BLOCK

Aluminium parts must not be scraped.

Use Décapjoint to dissalve any part of the gasket
remaining stuck.

Apply the liquid to the area to be cleaned; wait
about 10 minutes and then lift off with a piece of
wood.

Gloves must be worn for this aperation.

Take great care when cleaning the gasket faces
on the ¢ylinder head and cylinder block and are-
vent any fareign matter entering the oilways
which supply oil under pressure to the rocker
shaft (oilways in cylinder block and cylinder
head).

If these instructions are not followed., the jets an
the rockers providing lubrication to the rocker
shaft assembly may become blocked and cause
the cams and rocker shoes to deteriorate quickly.

Use a syringe to suck up any oil remaining in the
cyfinder head bolt holes.

This is necessary in order to obtain precise tarque
tightening of the bolts.
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CHECKING THE GASKET FACE FOR BOW

Use a straight edge and 2z set of feeler gauges to
check if bow is present,

Maximum bow {X) = 0.05 mm

XZO .., 0,05""

74344R

Engines : All Types except 840 - C6) - C7K

Re-face, if necessary.

Engine: 840 -(6J) - C7K

No refacing permitted.

REFITTING
Special notes on refitting :

Check the condition of ;
- the top ends of the pushrods: an unworn cen-
tre should be apparent
G : adjusting screw
T : pushrod
Z ; contact-free centre

- the tappets: they should also have an unworn

centre

T : pushrod

Z . contact-free centre
P : tappet

If the centre appears warn, the mating parts must
be changed.

G

80448R

Remove the liner clamp,
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Engines: All types except 840 - (6)- C7K

Fit the gasket locators Mot. 104 in position.

Mot. 104

B1346-1R

Engines: 840 - C6) - C7K

The cylinder head gasket fitting operation is very
important, it determines the alignment of the dis-
tributer drive with the distributor shaft.

Positioning the cylinder head and gasket:
Insert the tocating tool (A) Mot, 720 in the hole at

the front of the cylinder block and tighten the
bolt just encugh to lock the tool.

L \ 78704R 1

Fit the cylinder head gasket dry with the "HAUT
TOF" marking uppermost.

Once the gasket is in place, it must not be lifted as
the adhesive varnish head cannot be reused.

This gasket must be thrown away and another
gasket used if the cylinder head is misaligned.

«HAUT-TOP»

73529R

Offer up the cylinder head with its rocker arm as-
sembly.

ALLTYPES

Use engine oil to lubricate the threads and under
the heads of the bolts.

Position the cylinder head and fit two bolts to pre-
vent the cylinder head moving.

Remove dowels,

Fit remaining bolts.
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Engines: All Types except (3G
Tightening torque
Tighten in the order specified:

First tightening operation {see table)

. Tightening torgue
Engines g (daN?ml @
C11-C3)
688 - C1E
689 -C1C
810 - 847 5.5106.5%
€24
C1) except Turbo
C1) Turbo 6t 6.5
B40-25 4
840-26 - C6)
C7K
840-30 e

Adjusting valve clearances
Run the engine for 20 minutes.

After the engine has been switched off for 2.5

hours, retighten the ¢ylinder head:

- Slacken off bolt No. 1 half a turn and retorque.

- Repeat the above on ail the other bolts in the
correct sequence,

Adjust the valve clearances.

The bolts on the cylinder head do not need to be
retightened.

Engine: C3G
Tightening procedure
Use engine oil to lubricate the threads and under

the heads of the holts.

Tighten in the order specified :
First tightening operation: 2 daN.m
2nd tightening operation {angle} : 90° + 4°

Pt
09
RGO B ®

#1528-15

OJOROXORONNE
ONORONORC AN =

9D7755

Insert the pushrods in the ¢correct order.
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Wait for a minimum of 3 minutes.

Slacken off each bolt in turn and then carry out
the following operation :

1st retightening operation : 2daN.m
2nd retightening operation (angle}: 90° * 4°

The cylinder head bolts do not need to be retigh-
tened.

Fit the pushrods in the correct sequence.

Adjusting valve <|learances

Rockers
Engine Inlet Exhaust

Cold Hot Cold Hot
688 - C1E
$89- C1C
B1G- 847 0.1% 0.18 0.2¢ 0.25
C2) - €3]
€11 except Turbo
€3G
€1 Turbo ol I
B40-25 0.20 - 0.25 -
840-26 - {a) 0.25 - 0.30 -
C7K
$40.30 0.30 ~ 0.40 -
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