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B 17, B 19, B21, B23 

137 S48 

B21 A 

What do the designations mean? 

821 E T 

This manual covers the following engines 

Engine type 

B17A 

Model (year) 

1979- 1985 
1977 - 1984 
1984 
1977- 1984 
1982- 1985 
1975 - 1984 
1975- 1983 
1981 - 1985 
1976- 19843 

1982 
1981 - 1982 
1981- 1985 
1981- 1984 
1979- 1984 
1983- 1984 

if-T"bo 

A .. carburretor engine 
K o. carburretor engine 
E - injection engine 

B19A 
B 19 K 
B 19 E 
B 19ET 
B21 A 

F - injection engine "USA version" B21 E 
B21 ET 

21 _ cylinder capacty (1itres x 10) 

B "" pet roi (gasolinel 

B 21 F- 5' 
B 21 F- a2 

B 21 F-9· 
B21 Fr 
B23A 
B23E 

B 21 - basic engine B 23 F (lH-Jetronic) 

B23 - a B21 with larger cyl inder diameter 
B 19 - a B 21 with smaller cylinder diameter 
B 17 - a B 19 with shorter stroke 

Notes 

'821 F- S _ Ct system with Bosch ignition system. 
:821 F- S _ lH-Jetronic ignition system. 
'Introduced in 1982 for USA and Canada. 
Replaced by B 21 f-S. 

·S 21 F- 9 - CI system and Chrysler ignition system. 

Volvos are sol d in versions adapted for different markets. 
lhese adaptions depend on many factors including legal, 
taxation and market requirements. 

This manual may therefore show illustrat ions and text 
which do not apply to ca rs in your country. 

Volvo owners planning to export their caris) to another 
country should investigate the applicable safety and ex
haust emission requirements. In some cases it may be 
impossible to comply with these requi rements. 
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Important, specifications 

Important information 

Nm 

IlS 020 

Tightaning to,quas 
Two types of tightening torques are mentioned in the 
manual : 

I. Tightening 1040 Nm (30ft.lbs) - indicated for parts 
which must be tightened with a torque wrench. 

II. Torque 40 Nm (30 ft .lbs) ., recommended value, 
the part need not to be tightened with a torque 
wrench. 

The specifications section indicates torques for Ihose 
parts which are to be tightened with a torque wrench. 

Do not UH sealanl$ when carrylng out repairs on turbo 
engine •. 

The S8alant may penetrate the engine lubricating sys· 
tern and block the turbocharger oil ducts. 

Spe1cifications 

Group 20 General 

PLATES AND DECALS 

2 

P,oduct plata 
On right-hand inner wing (fender). 

Indicates identification numbar (type designation). 

N.B. Different versions for different modeis. The illus
tration shows the 1981 version. 

Idantification plata (typa dasigna
tion' 
On ly provided on cars for USA and Canada. Visible 
from the outside of the car. 

1).t nz -1979: on the \ett-hand windshield pillar 
1980-1985: at the tap of the dashboard. 

I 
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$pecifications 

USA/Cånada Idantification numbar (typa dasigna
tion) -1980: 

1981 - : 

Oth~ 
-1980: 

1981- : 

v C 244 !lli .L. 1 QOOOOO 

YV1 AX ~4X 11.1 QQQQQO 

245 ~ .L. 1 QQOQQO 

YV1 244 f 1

T
B 1000tOO 

Engln. type Chllai. 
number 

Mod.1 
d •• ign,tlon 1.).1 1lJ 

N.B. Different number structure on different models 
and markets. The numbers shown are only examples. 

Engine typa Model design.tion 
ll - B17A B = 1975 
21 - B19A E - 1976 
23 - 819K H = 1977 
24 - B19E l =1978 
26 - 819ET M = 1979 
41 - B21A A ". 1980 
44 - B21 E 8 "" 1981 
45 ,. 821F·5 C "" 1982 
46 - B 21 ET D = 1983 
48 - 821 F·8 E ... 1984 
49 - 821F·9 F .., 1985 
47 - B21 FT 
81 - B23A 
84 - B23E 
88 ., 823 F (lH·Jetronic) 

Englna production and part numbar , 
Punched on the leh·hand side of the cylinder block 
behind the distributor. 

On 1977 and later modeis, a decal has also been pro· 
vided on the gear case indicating the last three digits of 
the part number. 

Groujl21 Engine body 

~:h~I~~ER HEA~ew _ 146.1 mm 1576 ;n l -~~~~~~~Z:~ 
Min. aher machining = 145.6 mm (5.74 in) __ 

In 817 
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Specifications 

Maxwarp ........................ . 

N.8 , Aeplace cylinder head if warp exceeds 1.0 mm 
(0.04 in) along the longitudinal axis, or 0.5 mm (0.02 
in) along the lateral axis. Do not reface such cylinder 
heads. 

Thickness of cylinder head gaskat, 
unloaded ....... 1.3 mm (0.051 in) 
loaded ... . .... 1.2 mm (0.047 in) 

CYLINDER BLOCK 
Cylinder diameter mm (in) 
Standard (C-marked) . 

I I 
• 

B 17, B 19 B21 823 
. .... mm 88.90 - 88.91 92.00- 92.01 96.00-96.01 

(3.5027 - 3.5031) (3.6248- 3.6252) (3.7824-3.7828) 
(D-mark ed) ..... . .... mm 88.91 - 88.92 92.01 - 92.02 96.01- 96.02 

(3.5031-3.5034) (3.6252 - 3.6256) (3.7828-3.7832) 
(E-marked) .. . .... . ................ . .... . ...... mm 88.92 - 88.93 92.02-92.03 96.02-96.03 

(3.5034 - 3.5038) (3.6256-3.6260) (3.7832-3.7836) 
(G-marked) ..... . . .... mm 88.94- 88.95 92.04 - 92.05 96.04 - 96.05 

(3.5042 - 3.5047) (3.6264 - 3.6268) (3.7840-3.7844) 
Oversize l . . ... mm 89.29 - 89.30 92.5 96.3 

(3.5180-3.5184) (3.6445) (3.7942) 
2 .. . .. mm 89.67 - 89.68 93.0 96.6 

(3.5330-3.5334) (3.6642) (3.8OS0) 
Aebore cylinder if wear exceeds O. lO mm (0.004 in) and engine 
displays abnormal oil consumption. 

PISTONS 
A - Height of piston 
B - Height of piston from centre of piston pin to top of piston 
C - The piston diameter must be measured at right angles to the piston pin hole, 

and at a distance C from the bottom of the piston 

Engine Wei~ht in Dimensions in mm in 
gms (oz) A B C 

B17A 530± 6 (18.9±0.2) 75.5 (2.B75) 50.5 (1.990) 7 (0.276) 
819 A 505± 6 (18.0±0.2) 71.0 (2.797) 46.0 (1.812) 7 (0.276) 
819 E - 1983 515±6 (18.4± 0.2) 71.0 (2.797) 46.0 (1 .812) 7 (0.276) 

1984 515± 6 (18.4±0.2) 73.9 (2.912) 46.7 (1.840) 7 (0.276) 
B 19 ET 510± 6 (18.2±0.2) 71.0 (2.797) 46.0 (1.812) 7 (0.276) 
819 K 515± 6 f18.4±0.2) 73.9 (2.m2) 46.7 (1.840) 7 (0.276) 
821 A2 555± 6 (19.8 ± 0.2) 71,0 (2.797) 46.0 (1.812) 6 (0.236) 
B 21 E 555± 6 (19.8± 0.2) 71.0 (2.797) 46,0 (1.812) 6 10.2361 
B 21 ET 535 ± 6 (19.1 ±0.2) 71.5 (2.B17) 46.5 (1.832) 7 (0.276) 
8 21 F 555± 6 (19.8±0.2) 71.5 (2.B17) 46.5 (1.832) 7 (0.276) 
B 21 FT 535± 6 (19.1 ± 0.2) 71.5 (2.817) 46.5 (1.832) 7 (0.276) 
823 A 570±7 (20.4± 0.3) 76.4 (3.0l0) 46.4 (1.828) 8 (0.315) 
B23Etupel 555 ± 6 119.8± 0.2) 80.4 (3.168) 46.4 (1.828) 15 (0.591) 

type 2 570±7 (20.4± 0.3) 76.4 (3.010) 46.4 (1.828) 8 (0.315) 
B 23 Fl 570:1; 7 (20.4±0.3) 76.4 (3.010) 46.4 (1 .828) 8 (0.315) 

" MaK welght dlfference In the same engine .. 12 gm$, 10.43 Ol) 

JJEuroP8 1984- (excl Swiuerland, Scandinavlal models have high compression pistons, A -
71 .7 mm 12.82 in); B .. 46.7 mm 11.84 ini; C - 7 mm ~O.28 ini 
IJPiltons dished on engine numbers 499846, 499890, 

Pi.ton clearance. mm (in) 

I 
o 

817A,819A1E1K,821AIEIF . . , ,..... . ............ . ... . ... 0,01 - 0.04 (0.0004 - 0.0016) 
B 19 ET . . . . . . . . . , . 0.03- 0.06 10.0012- 0.0024) 
821 ETandFT ................ .......... . .•..... . ..... 0,02-0.04 (0.0008 - 0,0016) 
823A .................. ..... . .....•... .....•.... . .... 0.01 - 0.04 (0.0004-0.0016) 
823 E version 1 . . . . . . . . . . . . . . . .. . . . . . .. . . . . .. ........ . , . . . . . . .. . . 0.05- 0.07 (0.0020-0.0028) 

version 2 .. . . .. .. .. . •. . . . . . . . . . .. . . . . . . . . . . . . . 0.Q1 - 0,04 (0.0004 - 0.0016) 
B 23 F ................... • .......... . ........................ .. ........ 0.01 - 0.04 (0.0004-0.0016) 
4 



Piston rings 

Height, version 1 

version 2 . . . . .... . . . . 

-
"IV, 

Specifications 

Measure ring gap 
15 mm (0.591 in) 
from bottom of cylinder. 

Axial claarance 

. mm 
(in) 

.mm 
(in) 

, ... 
Upper Lower Oil 
comp.rlng comp.ring ring 
1.978- 1.990 1.978-1.990 4.74 
(0.0779-0.0783) (0.0779- 0.0783) (0.1866) 
1.728- 1.740 1.978-1.990 3.978- 3.990 
(0.0681 - 0.0685) (0.0779 - 0.0783) (0.1566 - 0. 1571) 

Axial clearance (measuredwith ring on pistCln, see diagram) mm 
(in) 

0.040- 0.072 0.040- 0.072 0.030 - 0.062 
(0.0016 - 0.0028) (0.0016 - 0.0028) (0.0012-0.0024) 

Ring gap (measured in cylinder,see diagram) ....... .. . .. mm 0.35 - 0.65 0.35-0.55 0.25 - 0.60 

Pi.ton pin 
Fit, in connecting rad . 

in piston ............. . 
Diameter, standard ...... . 

oversize ....... . 

VALVE SYSTEM 
Valva claaranca 
Intake and exhaust valve : 

coldangine 

hot engine 

Adjustmentwashers, thickness 

Valvas mm (in) 
44 . • 

New 7.955- 7.970 (0.313- 0.314) 
Min 7.935 10.3122) 

,n", 

Intak. valv. 

Valve seats 

45· "=j ~r3 45· 

II' Ile' 
S •• t for Seet for 
Intake vetve exheust valve 

(in) (0.014-0.026) (0.014 - 0.022) (0.010 - 0.024) 

Light thumb pressure (dose running fit) 
Thumb pressure (sliding fit) 

......... mm (in) 24.00 (0.946) 
.• _..... ... mm (in) 24.05 (0.948) 

44.S· 

.... mm 
(in) 

. . .... . . ..... mm 
(in) 

Controi Adjustment 
0.30- 0.40 0.35- 0.40 
(0.012 - 0.016) (0.014 - 0.016) 
0.35- 0.45 0.40 - 0.45 
(0.014 - 0.018) (0.016 - 0.018) 
3.30- 4.50 mm (0.13 - 0.177) in intarvals of 0.05 
mm (0.002 in) 

New 7.945- 7.960 New 7.965 - 7.980 
44.5· 

New 7.945- 7.960 10.313- 0.314) 

10.313- 0.314) (0.314- 0.3144) 

Min 7.925 10.3122) 

Exhault valv. 
A, E, F anginas 

,n", 

Min 7.925 
(0.3122) 

Min 7.945 
(0.313) 

J2 

Exh.ust valv& 
Turbo engines 

,--
,. 

N.B. The exhaust valve. for the Turbo Bre stellite·f1ashed 
end must not be mechined. They may only be ground in 
again.t the seat. 

W.fning : Turbocharged engine. have sodium-filled ex-
haust valves. Scrappad velves must not be mixed with 
ordinary scrap before fiat removing the sod1ium. See step 
e19. 

Valva saat diameter Intake Exhaust 
standard ... . .. mm 46.00 38.00 

(in) (1.812) (1.497) 
oversize 1 ....... mm 46.25 38.25 

(in) (1.822) (1.507) 
2. . mm 46.50 38.50 

(in) (1.832) (1.517) 

5 



$pecificBtions 

D+ O.17mm 

I; J 
\ 101-

~~jI f( 
.t: 

Valva guidas "' ''' 
Length ............ . 

Inside diameter . 

Heightabove upper planeofcylinderhead ... 

Not.: When replacing valve seats, make sure that there 
is a negative ctearance of 0.17 mm (0.0067 in) between 
the valve seat and the cylinder head recess. This means 
the the valve seat diameter must be 0.17 mm (0.0067 ini 
larger than the diameter of the recess in the cylinder 
head . 

Intake valv. 
.. mm 52 

(ini (2.04881 
.. mm 8.000- 8.022 

(In) (0.3152 - 0.3161) 
.. mm 15.4- 15.6 

(ini (0.6068- 0.61461 

Exhlu,t valve 
52 
12.0488) 
8.000- 8.022 
(0.3152 - 0.3161) 
17.9-18.1 
(0.7053-0.7131 ) 

Clearance, valve spindle - guide (measured with r'\EIW valve) 

new ....... . 

max ........ . 

"lM 

Valve springs mm (in) 

Ven. 1 Vers. 2 

L 

Tappats mm (ini 

....... mm 0.030-0.060 
(ini (0.0012 - 0.0021) 

....... mm 0.15 
(in) (0.0059) 

0.060- 0.090 
(0.0024-0.00351 
0.15 
(0.0059) 

The valve guides are available in three oversiles, and are marked 
with grooves. 

Marking Rellm.r for 
,e.t 

Standard No groove 
Oversile 1 1 groove 5161 

2 2 grooves 5162 
3 3 grooves 5163 

N.B. The force exerted whe" pressing in valve guides must be 
9000 N. If the force is lower, the position of the guide must be 
reamed upto the nearest oversile, and the guide with the corres
ponding dimension pressed in. 

Version 2 Uled on : 

821 F LH-Jetronic, later version (introduced on 1983 modeis) 
823F 
B 19ET, 8 21 ET and B 21 Fl later versions (introduced on 1984 
modelsl 
All otherl mUlt have 'lerlian 1. 

Venion1 Version 2 

Length Load Length Load 
mm (In) N (lbl) mm (In) N (lbf) 

45.0 O 45.5 O 
11.773) (1.793) 
38.0 280 - 320 38.0 280 - 320 
(1.497) 163- 72) (1 .497) (63-721 
27.0 710-790 27.5 702-782 
11.064) (160- 118) 11.084) (158- 176) 

Diameter .. . .. . . . . . . . . . . . . . . ....... " .... . . . 36.975-36.995 (1.4568 - 1.4576) 
JO- 31 (1.182 - 1.2211 
0.009- 0.064 (0.0004-0.0025) 
0.030- 0.075 (0.001 - 0.0029) 

Height . . . .. .. . . . . . . ...........•.. • ............ 
Clearence, adjusting shim- tappet . 

tappet-cylinder heed .. 

Adjusting shims mm (in) 

Thickness ... 

Diameter. ... 

6 

3.30- 4.50 (0.130 - 0.177) in intervals of 0.05 
(0.002) 
32.980- 33.0 (1.299- 1.300) 



TIMING GEARS 
Camshaft mm (in) 

Engin. v.rslon Marking 

B17A,B19A A 
B 19 K L 
B 19 E 1977- 1983 D 

1984 A 
B 19 ET T 
B 21 A 1975- 1983 A 

1984 Switerland A 
Scandinavia and 
Australia, 
Others L 

B 21 E D 
B 21 ET T 
B 21 F·5 B 
B 21 F-S M 
B 21 F·9 L 
B 21 FT T 
B 23 A A 
B 23 E 1979-1980 H 

1981 -1982 K 
1983 Canada A 

Others K 
1984 A 

B 23 F M 

Bearing journal, diameter. ... . 
Radial clearance, new ....... . 

max . ...... . 
Axial clearance ....... . 

Camshaft bearings mm (in) 

Bearing diameter ................. . 

Intermediate shaft mm (in) 

Diameter, front ............. . 

centre ........•..... 

rear .......... . .. . .. . . . ......... . ... . 

Radial clearance ........... . 
Axial clearance . ...... .. . .. . . 

Specifications 

Mu. lift- Insoection of cam.hatt a~stment (cold enain. 
ing helght Adlu't the valve Th.lntake 
in. ele.rance for 1.t .... 1 .... must th.n 

'ntake ... al .... to op.n er 

AlO.414' 0.7 10.0281 13" BTOC 
8/0.418 0.7 (0.028) 19° BTDC 
0/0.441 0.710.0281 15" BTDC 
H/O.473 0.5 10.0201 28" BTDC 
1</0.470 0.5 (0,020) 22.6" BTOC 
UO .386 0.7 (0.028) 10" BTDC 
M/O.374 int. 0.7 10.0281 3" ATOC 

0.414 exh. 0.7 (0.028) 48° SSOC 
TIO.390 0.710.0281 7" BTOC 

'1975 (temp. vers.): max. Itfting helght 0 .386 n . and 50 BTDC. The camShaft iS 
replaced by later Iype as spw. part. 

18TDC .. before 101) dead centre 
AlOC .. after tap CIead centre 
BBDC .. before bollom dead oentre 

29.050 - 29.070 fl, 1445- 1.1454) 
0.030- 0.071 (0.0012 - 0.0028) 
0.15 (0.0059) 
0.1 - 0.4 (0.0344- 0.0158) 

30.000-30.021 (1.1820- 1.1828) 

S.aring journal 
46.975 - 47.000 
(1 .8508- 1.8518) 
43.025- 43.050 
11.6952- 1.6962) 
42.925-42.950 
(1.6912-1.6922) 

S •• ring In cytinder block 
47.020- 47.050 
(1.8526- 1.8538) 
43.070- 43.100 
1.6970- 1.6981 ) 
42.970- 43.000 
( 1.6930- 1.6942) 

0.020- 0.075 (0.0008-0.0030) 
0.20 - 0.46 (0.0079-0.0181) 

7 



Specificstions 

CRANK MECHANISM 
Crankshaft mm (in) 

Max.out-of-true ........... . 
Crankshaft, axial clearance, max ......... . 

radial clearance (main bearing) ... . 
Connecting rod bearings, axial clearance ... . 

radial clearance .................... . 

Main bearing journals mm (in) 

Ovality, max. . . . . . . . . . . . . . . . . . . . . . . . . ...•..•. 
Taper, max. .... . ................. . 
Diameter, standard ................................... . 

undersize 1 ...................................... . 
2 ................. . 

Width dimension on crankshaft for flangad bearing cup, 
standard ................................................. . 
oversize 1 .. . 

2 ....... .. 

128 4&2 

rlper Out-of-round 

Connecting rod. bearing journal!. mm (in) 

Out-of-round, max ..................... . 
Taper,max ................................ . 
Diameter, standard ............. . 

undersize 1 ............... . 
2 ......... .. 

Width dimension of the bearing position .... 

Connecting rods mm (in) 

0.05 10.00201 
0.25 (0.0098) 
0.028 - 0.083 (0.0011-0.0033) 
0.15-0.35 (0.0059-0.Q138) 
0.024- 0.070 10.0009-0.0028) 

0.07 (0.0028) 
0.05 (0.0020) 
63.451- 63.464 12.5000 - 2.50051 
63.197 - 63.21012.4900-2.4905) 
62.943-62.956 12.4800-2.4805) 

38.960-39.000 (1.5350-1.6366) 
39.061-39.101 (1.5390-1.5406) 
39.163- 39.203 (1.5430-1.54461 

0.06 (0.002) 
0.06 (0.002) 
63.987-.64.000 (2.1271-2.1276) 
63.733-63.746 12.1 171 -2.11761 
63.479-63.492 (2.1071- 2.1076) 
29.96-30.06 (1.1800- 1.18401 

Axialclearanceatcrankshaft ................................. 0.16-0.35 (0.0059-0.01381 
length, centre-centre . . . . . . .. . . . . . . . .. . . .. . . .. . . .. . . . . . . . 146±0.1 (6.713±0.0039) 
Max. weight difference between connecting rods in the same 
engine. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 10 grams (0.36 ounces) 

Flywheel mm Onl 

Axial throw, max ............•.......... ..• • ...• . ..•... 

8 

0.051150 (0.0020/6.91) 
in diameter 
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TIGHTENING TORQUES 
The tightening torques apply to oilad bolts and nuts. 
Degreased (cleened) parts must be oilad before 
assembly. 

Cylinder head, tightening in stages: 

~~(r.~n~(~(~(~((~,~(~(.~ _______ =o \1Y\VJtHttutU 

Early version 

, - 60 Nm (43 ft Ibs) 
2 - 110 Nm (80 ft Ibs) 
3 - Warm up. Then allowengine to cool. 

Late version 

, ,. 20 Nm (15 ft Ibs) 
2 - 60 Nm (43 ft Ibsl 
3 - Angla·tighten 90". 

Specificarions 

,~ '" 

4 - Slacken bolt 1 approx. 30". Then tightlEln to 110 Nm 
(80 ft Ibs). 
(The bolt must firs! be slackened to ensure that the 
rest tension is broken. Otherwise the incorrect 
tightening torque is ohtained). 

BoIl$ should be replaoed II center section shows signs 01 
stretching Do not re·usa bollS more tI\an 5 tmes. If in doubt, 
fit new bollS 

5 - Tighten all other bolts in sequence, according to 
point 4. 

"]'-
O 

- :9 
O 

o' O O 
8-4-2--6 

O 
10 

T1g'ht."ing aequence for cylinder he.d screwa 

Nm 
Main hearing . . . . . . . . . . . . . . . . . .... . . 110 
Crankshaft bearing, old balts. . ..... .. . 63 

new balts ........ • ...• . .. 70 
Flywheel (use new balts) ............ . 70 
Spark plug (must not be oiled) 20- 30 
Camshaft sprocket. . . . . . . . . ... . . 50 
Intermediete sheftgear . . . . . . . . . . . . ..•. •• . .• 50 
Camsheft cover . . . . . . . . . . . . . . . . . . ....... . 20 
Crankshaft, centre bolt, pulley . . .. • •. • •. 165 

Group 22 Lubricating system 

General 

ft Ibs 
BO 
45 
50 
50 
14- 22 
36 
36 
14 
120 

Oil capacity, l excl. oil filter .. . 
incl. oil filter ...... . 

VOlumedifference, max. - min .. 

3.35 litres (3.5 US qts) 
3.85 littes (4.1 US qts) 
1.0 litra (1.0 US qts) 

lTurbo: Add 0.6 I (0.7 US qts) if oH cooler is completely drained. 

Oil pressura 8t33 ris (2000 rpm), with hot e!ngine and new oil filter 0.25 - 0.60 MPa 
(35-85 psi) 

9 



Specifications 

Oil qua lit y 

USA. Canada and Japan 

Oil quaiity 
According to API .. . SP 

·Oils witn designations SF/CC and SF/CD fulfil tnis reqlJire-1 
ment. 

Supplemenlary engine oil additives are not recommended 
because of potential damage to engine. 

Viscosity (stable ambient temperatures) 

-30 -20 -10 O 10 20 3p '0 ·C .! I I , , 

- 22 -4 14 32 i 6i" 8
1

6 104·. 
SAE SW 30 

SAE 1OW! 40 

I A 15W 

137 &W 

Other markets 

Oil qualitV 
min SE' According to API-1983 .. 

1984- ... . .... SF" 

·OHs with designaIlons SE, SF, SE/CC. SF/CC and SF/CD 
fulfil tnis requirement. Note t hat SEJCD 011. mu.t not ba 
u.ed. 
"OiIs witn designations SF/CC and SF/CO fulfil this re
quirement. 

Supplemenlary engine oil additives are not recommended 
because of potential damage lo engine. 

Viscosity (stable ambient temperatures) 

-30 -20 -1 O 10 20 30 4flOC . ' , 

-22 -4 ,. 32 50 

Y 
86 104·. 

SAE 5 30 

~ 1OWI40 

A 15 

SAE 20W 40 

SAE 30 

SAE40 

USA, Ca nada & Japan SAE lSW/40 oils are recommended for usa in extreme driving conditions which 
involve high oil consumption e.g. mountaun driving with frequent deceleration or fast highway driving. 
However. do not use lSW/40 oils at very Iow temperatures; see chart. 

Lubricating oil pump mm lin ) 
Axle clearance . 
Radial clearance (exel. bearing clearance) .. 
Backlash (exel. beflng clearance) 
Beanng clearance. drive shaft 

idhng shaft . .. 

Relief valve spring length under different loads: 

L L, 

10 

0.02 - 0.12 mm 
0.02-0.09 mm 
0. l S-0.35 mm 
0.032 - 0.070 mm 
0.01 4-0.043 mm 

Length mm !ini 

39.2 (1.54) 
26.25 (1.03) 
21.0 (0.83) 

f 0.0008- 0.0047) 
(0.0008-0.0035) 
(0.0059-0.0138) 
(0.0013-0.oo28) 
f 0.0006- 0.0017) 

Load N flbf) 

O 
46-54 (10.35-12.1S) 
62 - 78 (13.95-17.55) 



Special tools 

Special tools 

999 Description-epplication 

1426-6 Mandrel: installation of pilot bearing in crankshaft 
1801-3 Standard shank: used logether with 5276 
2484·7 Centering mandret: dutch, gearbox M 451M 46, early version 

2520·8 Stand: uSBd logether with fixturs 5023 
2810-3 lift!ng eye : lifting engine out and in. Used together with lifting stirrup 5035 
2903-6 Key: rema"al of oit filter 

4090·0 Exlraetor: pilot bearing in crankshatt 
5006·5 Lift!ng stirrup: replacing engine mounts, used togethe, with 5115, 5033 (2), and possibly 5871 

! 5021-4 Pressing tool: removallinstallation of camshaft 

Continued on page 12 

1426 1801 2484 

2520 2810 2903 

501l!6 5021 

11 



Special tools 

... Description - application 

5022-2 Pr •• sing tool : valve adjustment 
5023-0 Fixtur. : for engine. Used together witlh 2520 
5024-8 Sie ..... : installation of front crankshaft sea I 

5025-5 Slu .... : installation of camshaft and transmission shaft seal 
5026-3 PIIers: removal of adjustment shims, valve adjustment 
5027-' Mandr.l : pressing in ... alve guide, inteke 

5028-9 Mandrel : pr.ssi ng in ... alve guide, exhaust 
5029-7 Mandrel : installation of valve seat, int ake 
5633-9 Support: 2 x, used together with 5001), 5115 and possibly 5871 

5034-7 DOlly: used when installing pulley/drive belt, crankshaft, intermediate shaft, camshaft 
5035-4 Ufting stirrup: lifting engine out and in. Used together with lifting eye 2810 
5111-3 Centering mandrel : clutch (gearbox, late version) 

5112-1 Tooth seetor : blocking of flywheel 
5115-4 Lifting hook: used tagether with 5006, 5033 (2) and possibly 5871 
51 .... R.am.r kit : contalns 5161, 5162, 5163, 5164 (early version), al ternatively 5224 (late version) 

5161-8 Rearner : seat, valve guide, 001 
5162-6 Re_mer : seat, valve guide, 002 
5163-4 Ream.r : seat, valve guide, 0 0 3 

5218-6 Mandr.l : forcing out valve guide 
5219-4 Press tool : removallinstallation of valve stem seal 
5220·2 Mandrel : installation of valve seat, exhaust 

5222-8 Gauge: checking length of va lve stem 
5224-4 Rearner : inside va lve guide (replaces 5164) 
5270-7 011 pressure gauge: measuring of engine oll pressu re 

5276-4 Pressing tool : installation of rear crankshaft seal, used tagether with 1801 
5871·2 Lifting bar : replacing engine mounts, engine without cyl inder head. Used with 5006 end 5033 (2) 

5023 5024,5025 

, ." 
5027. so.:!8 5029 

12 



5033 

t 

5111 

5160,5161,5162,5163 

522<> 

,~ < 

5270 

5111 
2484 

lJO 351 

, 
HS , 

5218 

52Z! 

, 

;'J 
.,* 

Special tools 

5035 

• 
:~ 

,,,-
5115 

n 

5219 

,,~ 

522. 

• 
:~ 

'3' ,. 
5871 
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Group 20 General 
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GrOUIP 20 General 

Connection of vacuum hosas 

EGR on-off 

EGR stepiess 

Evaporation system 
A, E and F engines 

A eng ines 
E and F engines 

Idling compensation 

A engin,es 
1978-81 .......... . 
1982-84 ... ........... . 

E, F engines 
1976-7B 
1981-84 ......... . 

ET engines 
1984- 1985 .... ............... . 

A enginles 
1981 -84 

E, F en{lines 
1976-71 Japan, 1976USA California earlyversion . 
1976- 71 USA Cali fornia late version, USA Fed 
1978-84 

1975-77 ....... ,. 
1978- 79 .......•. 
1980-84 . 
1980- 84 ............ ........... .... . .. • . 

Pulsair/Airpump ..... . 

The diagrams shows. how the hoses should beconnected, but thev 
do not show the eXllct routing of the hoses. 
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Group 20 General 

Connection of VBcuum hoses 

Exhaust gas recirculation (EGR) of the on-off type 

A engines 1978- 81 

Market 

Canada 

~ 
Canada 

l Auatralia -
I 

Auatralia 

Scandinavia 

1) 1 Thermostat valve 
Z EGR valve 

1 

~ 
Distributor 

Evaporation system 

131 511 

A engines 1982-

E-marked nlpple 

-- Market - C' Canada 
Australia 
Scandinav!. 
Switzerland 

~~ 
1 Thermostat valve 
2 EGR valve 

• 
!}J 

)~~ 
I 

Evaporation system 

Model 

1978-80 

'98' 
1979-80 
1981 

1981 

Mod~ 

1982-
1982 -
1982-
1983-

Ty .. 

autarnatic 
manual 

autamatlc 
manual 

manual 

Ty .. 

manual 
manual 
manual 
manual 

'5 



Group 20 General 

Connection of vacuum hoses 

197'- 77 VO"iO~ 

ElF anginas 1976-78 

1978 version 

Evaporation systam 

M.rket 

USA Federal 
Canada 

1 Thermostat valve 
2 EGA valve 

Mod~ 

1976 
1976- 78 

n=---~ 
OistrIbutor 

Distributor -Y-_.>=:C;;l=I 
Evaporation system 

16 

1~~ 

Ile 573 

E al.ginas 1981-

M.rk.t 

Canada 
Scandinavia, 

, Australia 
Switzerland 

1 Thermostat valve 
2 EGA vBlve 

Mode! 

1981 - 83 

1981 -
1984-

T, .. 

B 21 Fautomatic 
B 21 Fautomatic 

T, .. 
B23E manual 

B23E manual 
B23E manual 

• 



ET anginas 1984-1985 

Group 20 General 

Connection of vacuum hoses 

Marht 

Se.ndinavia. 
Switzerland 

1 Thermostat valve 
2 EGR valvB 

Mod~ 

1984- 1985 

17 



Group 20 General 

Connection of vacuum hoses 

Exhaust gas recirculation (EGR), stepiess type 

Delay valve 

Shutoff valve;;,...,:~:", , 

18 

A engines 1981 -

__ E-marked nipple (1982- 84) _.'" M. rbt 

Canada 
Scandinavia 
Australia 
Switzerland 

1 Thermostat valve 
2 EGR valve 
3 Vacuum boostar 

F engines 1976- 77. version 1 

Muket 

Japan 
USA, eaUf. 

, ThermOltat valve 
2 EGR valve 
3 Vacuum booster 
4 Solenoid valve 

Modet 

1981-84 
1981-84 
1981 -84 
1983-84 

M odel 

1976-17 
1976 

Ty .. 

automatic 
automatic 
aulomatic 
automatic 

Ty .. 

aarly version 



Group 20 General 

Connection of vacuum hoses 

C::-____ ~F:.:e:n~gineS 1976-77. version 2 
~ -

~ 
· r /~@? 

~'PO"h," :9 i ~~:em c 
Distributor 

M.rbt 

USA, California 
USA Federal 

1 Thermostat valve 
2 EGA valve 
3 Vacuum booster 

Model 

1976 
1977 

ElF engines 1978-

Market 

USA Federal 
Canada 
Australia, 
Scandinavia 
Switzerland 

1 Thermostat valve 
2 EGR valve 
3 Vacuurn booster 

Model 

197B-79 
19B1-B3 

1981 - 84 
1983 - 84 

Ty,. 

late version 

Type 

B2lF 
B 23 Eautomatic 

B 23 E sutomatic 
B 23 Eautomatic 

'9 



Group 20 General 

Connection of vacuum hoses 

Evapor'ation system 

Connection of carbon filter and EGR valve 1975-1977 
EJF engines 

20 

A 

........ _' .. m 
tuel tank 

138 577 

Fengin ......... 

/ E engine. 

A 
B 

1l1!oll 

jA. engines 

/ 

'~e,av va've~ only provided 
on certa!n variants 



Group 20 General 

Connection of vacuum hoses 

Connection of "arbon filter and EGR valve 1978-79 
ElF engines 

Oelay valvfI, only provided ~~~~~~l'~~~!l 
O" <ort,;" """to ~~ 

T-piece_ Only cars with EGR 

A 

From fuel tank 

131 579 

A 
131 5711 

A engines 

Delay valve, only provided 
on certain variants 

" 



Group 20 Genera' 

Connection of vacuum hoses 

Connaction of c;o.bon filta. and EGR valva 
A an!~inas 1980-81 

131 ~2 

To thermoslat valva. On ly cars with EGil'-----

A a"'9inas 1982-84 
Plug 

"',..." r
~ 

'" 131_ 
With on-off typa EGR 

From lual tank 

With stapla •• typa EGR / 
Thermostat 
valva 

A...!B~;:::::-", 
Delav valvs. only provided \l_--::oi 
on cartain variants 

7"'""",,1- E-marked nipple 

Vacuunrboost'er 

22 

138561 



Group 20 General 

Connection of vacuum hoses 

Connection of carbon filter and EGR valve 

ElF angines 1980- 84 

B21f..S and 
E engine. wi,hou' EGR 

Delay valve, only provided 
on certain varianis 

L-______ ~A~~----~ 

B 
A 

B21 F-9 

@ 
L-______ -2A~1 B~/-------~ 

E enginu with EGR 

T-piece, 
stepiess system 

on/off system 

f 
~E",~n.ngU~---------------' 

..... From 
'~ luel tank 

LIte version 

, 

II II 

A 

23 



Group 20 Geners' 

Connection of vscuum hoses 

24 

Idling .~ompensation 
A engines 1979-

(ooes not apply to Sweden, Australia, Canada 821 A 1982-, 
Swmer1and 1983-) 

1 Solenoid valve 
2 EGR valve 

B21 A Sweden, Australia, Canada 1982-
Switzerland 1983-

With manual gearbo" With automatic gearbo" 

E engines 1979- B 19/21 ET 1981-
B21 F 1979-81 

135173 

135 170 

• 



Group 20 General 

Connection of vacuum hoses 

Shllltoff valve. Pulsair system 

Thermo,tat valv8 

• 

ears with automatlc gearbox and EGR. ilS 515 

-~ 

• . 

Diverter valve, air pump 

E/F engines 

, 
I 
I 
I , 
,) 
I, 

A engines 

25 



Group 21 Engine 

Contents 

Group 21 En~line with suspension 

26 

Work on engine in ear 

Compression test ................. . ... . 
Valve adjustment . 
Cylinder head, removal . 

dismantling ............ . 
cleaning - inspection .. 
reassembly 
installation 

Piston rings, replacement ....... . . 
Drive belt, replacement 
Camshah, removal ... 

jnstallation . 
Pilot bearing, replacement 
Flywheel ring gear !flywheel removed) 
Aeplacement of front sea Is for camShaft, transmission 
shaft, crankshah . . ......... . 
Replacement of reareran kshaft seal {gearbox removed) ... 
Oil sump, removal . . . . . ...... . 

insta llation ......... . 
Engine mounts 

Engine replaeement 
Ufiting engine out and in . .. .. . .. .. .. .. . 
Work aher lifting in engine . 
Removal of parts from engine body . 
Installation of parts in engine body . 

. ........ 

. .... .. . 

Working 
operations 
A 1- 2 
B 1- 12 
C 1- 9 
C 10- 15 
C 16- 44 
C 45 - 56 
C 57 - 69 
D 1- 27 
E 1- 13 
F 1- 9 
F 10- 18 
G 1- 5 
H 1- 5 

11 - 23 
J 1- 8 
Kl - lO 
Kl 1- 1a 
L 1- 3 

M 1- 5 
M 6- 14 
M 15- 16 
M 17- 21 

Page 
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36 
38 
45 
49 
55 
61 
64 
66 
BB 

• 70 

71 
76 
78 
80 
82 

83 
85 
87 
BB 
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Group 2 1 Engine 

Compression test 

A. Compression Test 

A l 

Safety messure 

Disconnect electric cable from connection 1 on ignition 
coi l . 

IMPORTANTI 
On cars with LH-jetronic injection systems, connection 1 

IlS O!!III must be unscrewed from ignition coi l. If ignition system is 
not disconnected, ignilion vollage sparkover may result, 
which can cause damage to ignition system controi unit or 
to Hall integrated d rcuit in dist ribUlor. 

A2 
Measure compression (hot engine and full 
throttle) 

Normal value .. . . . ... 0.9- ' . ' MPa (128- 156psi). 

N,B. Applies to hot engine, fully open th rottle, and 
cranki ng starter motor, 4.2 - 5.0 ris (250 - 300 rpm). 

Spark plug tightening torque 20- 30 Nm (15 - 20 ft Ibs) 

27 



Group 21 Engine 

Valve adjustment 

la 

B. Valve Adjustment 

Special tool: 5022, 5026 

81 

Remove valve cover 

82 
Set camshaft to top dead centre - ignition for 
cyl. 1 

Cams for cyl. 1 must point obliquely upwards, and pul
ley ignition mark must be at 0°. 

N.B. : Always rotate crankshaft with centre screw. 

83 

Measure and note down valve clearance for eyl. 1 

Clearance when checking : 

Cold engine : . . . .... 0.30-0.40 mm (0.012 - 0.016 in) 
Hotengine: ........... 0.35- 0.45 mm (0.014 - 0.018 in) 

Clearance when adjusting: 

Cold engine: . . . . ... 0.35- 0.40 mm (0.014- 0.016 in) 
Hot engine: . . . . . . . 0.40- 0.45 mm (0.016- 0.018 in) 

Same clearance for intake and exhaust valves. 

1 



I 

( 

If clearance is incorrect 

Remove edjustment was her 

Group 2 1 Engine 

Va/ve adjustment 

84 

Aotate tappets so that the groove is eompletely to side. 

Force down tappets with pressing 1001 5022. Aemove 
washer with pliers 5026. 

Ils 
Seleet adjustment washer of correct thiekness 

Washers are available in thieknesses of 3.30- 4.60 mm 
(0.13- 0.18 in) at inerements otO.05 mm (0.002 in). Only 
use new washers. 

Measure thiekness of old washer using amierometer. 

Eu mple: 

Correctelearanee .... .. ....... 0.40 mm (0.016in) 
Measured clearanee .......... 0.25 mm (0.01 O in) 

Differenee ...... . ...... 0.15mm(0.006in) 

Measured thiekness on existing 
washer . . . . . . . . . . . . . . . . . . .3.80 mm (0.150 in) 
Differenee in clearanee ............. 0.15 mm (0.006 in) 

Correet thiekness of new 
washer . . ...... . ........ . .... . 3.65 mm (0.144 in) 

86 
Oil and install new washer 

Tum washer with marking painting downwards. 

87 
Remove pressing tool 5022 

29 



Group 27 Engine 

Va/ve adjustment 

1)() 3"/8 

30 

88 
Check and if necessary adjust valve clearance of 
remaining cylinders, in order 3, 4, 2 

89 
Turn engine over a few times with starter motor 

Then check clearance again. Adjust if necessary. 

Install valve cover, with gasket 

Use new gaskel. 

810 

Check that crescent·shaped rubber sealon rear edge of 
cylinder head is in position and is not damaged. 

Turbo engines must be provided with a harder gasket 
than all other versions. 

The gaskets must be of different colours and marked 
with part number. 

Gaskat colour Part no. 
Turbo .... 
Others 

Light beige 1326640-8 
Blue 463999-3 

Connect hoses and ignition cables 

Install parts, as applicable. 

Checkladjust : 

- ignition 
CO content 

- idling. 

811 

812 

• 



Group 27 Engine 

Cylinder head, removal 

c. Cylinder head, removal 

el 
Oisconnect battery ground lead 

e2 
Orain coolant 

Unscrew nipple on right-hand side of engine. Connect a 
hose to nipple to prevent spillage. 

Remove : 

fan eover 
all drive belts from erankshaft pulley 

- gear ease. 

Set engine 

e3 

e4 

Rotate erankshaft clockwise, using centre screw. Set 
camshaft so that marking on pulley is opposite marking 
on valve cover. 

31 



Group 2 1 Engine 

Cylinder head, removal 

32 

4--8-10-6,--2-
@ @ @ @ @ 

@ @ @ @ @ 
3-7-- 9-5,--1-

'lO '02 

C5 

SIaeken drive belt 

• Unscrew nut on belt tensioner 
• Pull out belt so that belt tensioner spring is com

pressed 
• nghten nut. 

Lift off drive belt 

Lift off belt from camshaft pulley. 

Leave belt in engine compartment. 

C6 

Import8nt! Do not Totate crankshaft or camshaft when 
drive belt has been removed as pistons may strike valves. 

CJ 

Remove cylinder head and intake manrfold 

AandKenginessee . 
EandFICllenginessee ............ . 
ET and FT engines see ............... . 

. .. p.33 
p.34 
p.34 
p.35 F engines with LH-Jetron ic fuel systems see ..... . 

CB 
Remove cylinder head 
Loosen screws in order shown in diagram. 

IMPORTANT! 

The cylinder head Is manufactlXed from aluminum. To avoid 
damage place il on wooden bio(:j(s. 

C9 

Clean gasket surfaces 
On cylinder head and cylinder block. Use steel putty 
knife for cylinder block. Use wood putty knife for cylin. 
der head. 



Group 27 Engine 

Cylinder head, removaf 

A enginas 

K engines 

33 



Group 21 Engine 

Cylinder hesd, removal 

E and F engines 

ET and FT engines 

• 

1 

34 



Group 2 1 Engine 

Cylinder head, removal 

F engines "",ith LH...Jetronic fuel systems 

\ 

35 



Group 21 Engine 

Cylinder head, dismantling 

Cylinder head, dismantling 

36 

Special tooIs: 5021, 5034, 5219 
Do not place cylinder head on screws, tools etc, as gasket surface may be damaged. 

• 
130 III 

Uncover cylinder head 

Remove: 

intake manifold 

C10 

belt tensioner. First loosen the spring with a 3 mm 
drill 
lifting eye, thermostat housing and thermostat. 

Remove camshaft pulley 

Use dolly 5034. 

Remove camshaft 

Remove centre cap. 

Install tensioning tool 5021 , and loosen camshaft. 

Remove remaining 4 caps. 

C11 

C12 

Remove tensioning tool, camshaft and camshaft sea Is. 

Remove: 

tappets and adjustment washers 
- rubber rings from valve stems. 

C13 

N.B. Placetappetl in order, IOthallhey can be reinstallad in 
their originallocations . 



Group 27 Engine 

Cylinder head, dismantfing 

Remove: 

- valve locks 
upper valve washers 

- valve springs 
- lower spring washers 
- valves 

Do not interchange parts. 

Cl4 

CI5 

Remove valva stam seals from intake valve 
guides 

Use tool 5219. 

37 



Group 2 7 Engine 

Cylinder h68d, cleaninglinspection 

Cylinder head, cleaning/inspection 

38 

n 
" I: 
" 

Sodium 

Imax O.Smm 

Im .. O. 25mm 

119 &!;2 

llO/n 

137 1>49 

Clean cylinder head and gasket face 

Check cylinder head for distortion 

Use a steel ruler and feel er gauge. 

GI6 

GI 7 

Distortion must not exceed 0.5 mm (0.02 in) longitudi
nal ly and 0.25 mm (0.01 in) across cylinder head. Other. 
wise, the surface will have to be milled. 

Importanl: II distortion is greater than 1.0 mm (0.Q4 in) 

Ionglludinally, or 0.5 mm (0.02 in) corsswise, cylinder head 
must be rep'aoect. 

Cylinder head height, new .. 
min faftermachining) . 

. 146.1 mm (5.7563 ini 

. 145.6mmf5.7366 inl 

Clean / inspect valves and valve seats 

Clean valve seats with a cutter. 

GIB 

Remove carbon from combustion chambers and 
valves. 

If valve seats are fractured or show signs of excessive 
wear they must be replaced. 

Clean and check spark plug threads for damage. 

Turbocharged engln •• h..,. aodlum-filled .xhau. ' yaly • •. 
$crapped .... Iy • • must not be mixed with ordinary .CI1IP 
Iron belor. Ilrst remoying the . odium. 

Se. In. tructlon. on n. xt pag •. 
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Group 21 Engine 

Cylinder head, cleaning, inspection 

C19 

Scrapping sodium-filled exhaust valves 

Caut ion: Sodium in contact with water is explosive. Conse
Quently wl1en drilling, culting or performing any form of 
work which involves seperating sodium, ensure tl1e 
sodium does not come in contact witl1 water. 

1. Drilla hol a (4.0 mm) in the valve crown as illust rated. 

2. Drill a hol a (4.0 mm) in thevalvestem, orcut the stem 
approximateJy 25 mm from the end. 

3. Throw the valve into a bucket of water. A powerful 
raaction of an explosive nature will occur and you 
are advised to stand at least 3 meters from the buck
et. The raaction lasts 1- 2 minutes and afterwards 
the valve can be mixed with ordinary scrap metal. 

C20 

Check valve guides for wear 
Checkwearwith a dia I indicator mounted on a magnetie 
stand. 

Use new valves and press valves up 1- 2 mm with 
finger. 

Clearanee, with new 
va lve and new 
guide .mm 

;n 
Max. elearanee 
measured with new 
valva and old 
guide . mm 

;n 

Inlet 

0.030-0.060 
0.0012-0.0024 

0.15 
0.0059 

Replacing valve guides 
Operations C21-25 

Press valv8 guide out 

Exhaust 

0.060-0.090 
0.0024-0.0035 

0.15 
0.0059 

C21 

Heat cylinder head to lOO± l (rC (212°±18"F). 

Drive guide out with drift 5218. 

Check that guide has not damaged bo re during re
moval. 

If so, valve guida bore must be rea med to oversize. 

39 



Group 21 Engine 

Cylinder head, e/eaning, inspeetion 

113 1M3 

llJk2 

40 

C22 

Identmcation of valve guides 

Valve guides 8re marked with grooves to indicate over
siza. Use new guide of same number of grooves as 
previous guide. 

NO.of grooves 
O 
1 
2 
3 

Siu 
Standard 
Oversize 1 
Oversize 2 
Oversize 3 

Press in new valve guide 

Cylinder head should be at room temperature 

C23 

Use drift 5027 for inlet val ves and 5028 for exhaust 
valves. 

Press guide until drift contacts cylinder head to give 
valve correct protrusion. 

Importanl: Force used lor presSlng valve guide into position 

must be at least9000 N (2 0161b1). IItl'll5 lorce is not reached 
the guide must be removed again and valve seat reamed to 
next oversize and appropriate guide instalIed. 

C24 

Reamer part number 

Oversiu 
1 
2 
3 

Clean valve guide 

Rearner 
5161 
5162 
5163 

Use rearner 5224 or 5164. 

C25 

Valve and seat must be ground in after replacing valve 
guide. 



Group 2 1 Engine 

Cylinder head, c/eaning/inspection 

Valve seat, replacement 
Operations C26-31 

Import.nt: Valve guides should alwavs be replaced before 
replacing yalye saats. See C21 - 25. 

C26 

Cut two notches in ring of old valve seat 
This makes it easier to remoye seat. Grind an additional 
notch for chissl taking care not to damage cvlinder 
head. 

C27 

Split valve seat 
Split seat with a chise!. 

Be caratul not to damage cylinder head. 

C28 

Tap out valve seat 
Use a long drift as illustrated. 

C29 

Check valve seat recess 

If damaged, ream recess to nearest oversize. 

C30. 

Moasure diameter 
Use an inside micrometer. 

41 



Group 27 Engine 

Cylinder hesd, e/eaning, ;nspeetion 

42 

D+O.17mm 

l .~ 

5029 
5220 

C31 
Measuring new valv8 seat 

Sile of new valve seat is not marked but must be mea
sured. Two oversiles are available. 

Valve seat insert should be 0.17 mm (0.0067 in) larger 
than recess in cylinder head. 

C32 

tf less than 0.17 mm (0.0067 in): 

Recut valve seat to oversile. Use a valve cutter e.g. Mira 
PIN 9986045-5 and foHow manufacturers in5tructions. 

Valv. seat diameter 
Standard 

Oversile 1 ... 

Oversile 2 ........... 

Heat cylinder head 
Heat to 100 · C (212"F). 

..... mm 
;n 

... mm 
;n 

.mm 
;n 

Install new seat insert on drift 

Drift 5029 - inlet valves 

Drift 5220 - exhaust valves. 

Inlet 
46.00 
1.8124 
46.25 
1.8223 
46.50 
1.8321 

Cool seat insert to - 70°C (- 94°F) 
Use carbon dioxIde. 

Wear protective glove5 tor satety. 

Exhaust 
38.00 
1.4972 
38.25 
1.5071 
38.50 
1.5169 

C33 

C34 

C35 



n 
" I' 
I 

I , 
, 

Stellite 

45··~"1 --I 

Inlat 

137550 

119 661 

Exhaust 

Group 27 Engine 

Cylinder head, e/eaning, inspeetion 

C36 

Tap valve seat insert int o cylinder head 

This operation must be carried oul very qu ickly, w ithin 
3- 4 seconds to avoid temperature loss. 

C37 

Check seat fit 

If seat is not secure, Qversize seat must be used. 

Aher replecing velve seat, seat must be ground and valves 
ground·in . 

Grinding-in valves and valve seats 

Operations C38- 40 

Machine valves to specified angle 

Same angle for intet and exhaust valves. 

Importent : 

C38 

Exhausl valves in turbo engines are stellite coaled and 
must not be machined. They can only be ground· in with 
lapping paste agalnst valve seal. If stellite coating is re· 
moved valves will lose heat resistance. 

Mill or grind valve seats 

Same angle for inlet and exhaust valves. 

Valva diameter 

C39 

Inlet ... 
Exhaust . 

1.3- 1.9 mm 10.0512- 0.0749) 
1.7- 2.3 mm (0.0670 - 0.0906) 

C40 

Check valve lit 

Grind-in valves if necessary with lapping paste. 
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Group 21 Engine 

Cylinder head, c/eaning, inspection 

137 819 

L L, 

131 no 

44 

Check tappets for damage, seoring etc 

Test valve springs in a spring tester 
Two different types are in use. 

Type 2 springs are used on 

- 82-3F 

C41 

C42 

- 819ET, 821 ET and 821 FT tate types (introduced 
from 1984 modeis) 

Type 2 springs can also be used on 821 F lH·Jetronic 
early types and B 19 ET, B 21 ET and B 21 FT early types. 

Type 1 springs are used on all other engine types. 

tmportent : 00 not interchange differenl types of adjusting 
Ihiml and springi in same engine. 

Typa 1 Type 2 

length Load Length Load 
mm (in) N ('bl) mm N (Ibl) 
45.0 O 45.5 O 
(1.173) (1.793) 
38.0 280-320 38.0 280-320 
(1.497) (83-72) (1.497) (63-72) 
27.0 710-790 27.5 702-782 
(1.084) (160-178) (1.084) (158-176) 

Check camshaft end float 

P1ace camshaft in cylinder head. 
Fit rear bearing cap. 
Slida camshaft to and fro and measure end fIoat. 
End fIoat - 0.1-0.4 mm (0.004-0.0158 in) 
If end Iloat is too large, replace rear bearing cap. 

Check bett tensioner 

Check rolter for elCcessive wear. 

C43 

C44 

Running face of roller must nol be damaged. tf surface 
is grooved both roller and belt must be replaced. 

'1 



. ~ ... -
B17,19.21,23A 

1975- 1984 

B 19 K 

'''' 
B19.21,23E 

1975- 1984 

B 19, 21 E-Turbo 
1981 - 1984 

B 21 F_Sil 
1976- 1984 
1981 USA 

B 21 F-9'1 

'''' 1982 

B 21 F-Turbo 

'''' 1982- 1985 

B 21 F LH.Jelronic 
1982 

B 23 F LH.Jelronic 
1983- 1984 

Group 21 Engine 

Cylinder head, assemb/y 

Cyliinder head, assembly 

Speci,3f too/s: 5021, 5025, 5034, 5219, 5222 

loc.tion of senders/contacts on cylinder head and block C45 

T .... __ ' ..... n...mo,I.1 _a. v ..... EGR 

(bIue .. ...,1 IIIIKII_l 

- 2" 

- -

- 2" 

- 2" 

- 2" 
1" -

1 -
1 -

• -
• -

1 -
- -

All sandars/centacts are located on the lah-hand side of 
the cylinder head and bleck. 

F enginn USA 1981- 1985 

Make sure that the connectors for the start injector, CIS 
system temperature sender and LH-Jetronic temperature 
sender are correctly connected. 

The connectors look alike and can easily be interchanged. 

1:1101' 

Th .. _ I; .... ,... .. u •• n..m..1 tl ...... T .... _.I" ••. I~h....,.1 oonlKi. Knoc ..... tor 

v.tv. -'-<. __ ''''00' ._ .... IU<I tnjte- -.nd .. LH· .... rnbd._nd ",nIIlo .. 
don .............. , (ytIIowl !Or I_y.tlow JMronIc (blue 1' ..... 1 l-n) 
(bIedI ""-I .. wMtel --, 
- 3 - - - -

- 3 - - - -

- 3 5 - - -

- 3 4 - - -

- 3 5 - - -
2 3 5 - - -

2 3 5 - - -
2 3 5 - 7 -

2 3 4 - - -
2 3 4 - 7 -

- 3 5 4 - -

- 3 - 4 - • 
ll B 21 F-S _ el system and Bosch ignition I.ystem 
21B 21 F-9 _ CI system and Chrysler ignition system 
310nly certain year models and markets 
01) Only California 
&lOnly B 21 ET Scandinall'ia and Switlerland 1984- 1985 
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Group 21 Engine 

Cylinder hesd, sssembfy 

46 

Proteetive 
sl-.ve 

Min mm 

131 205 

C46 

Check valve stem position in relation to camshaft 

This measurement should be carried out to ensure thai 
there is sufficient space for valve adjustment. 

Place valves in cylinder head. 
Remove measuring rings for 0201024 (Iargest ring ) 
from gauge 5222 and place gauge in cylinder head. 
Slide measuring ring for B 17- 8 230vervalveand press 
valve against seat with a finger. 

Ring must not touch val ve. If valve touches ring the 
stem must be ground down. 

Max grinding - 0.5 mm (0.02 in) 

Min 3.5 mm (0.138 in) between valve cotter and end of 
valve stem. 

Install new valve stem seals 

Seals are required on inlet valves only. 

Use only late type seais. 

C4l 

Always use the protective sleave supplied with new 
parts. 

To install seal: 

Oil and place valve in position. 

Place protective sleeve on valve stem. 

Fit seal using tool 5219. The tool should abut seal 
flange. 

Remove protective sleeve. 



'_ 5 
4 

'-t::rH- 3 
- 2 

1 

1)0)093 

Install : 
lower spring seat (1) 

- spring (2) 
upper spring seat (3) 

- valve cotter (4) 
- rubber seal (5) 

Importent: 

Group 27 Engine 

Cylinder head, assembly 

C48 

Two different types of springs Bnd sests sre in use, see C42. 

C49 

Lubrlcate and install tappets and adjusting shims 

Place in same position as found. 

C50 

Install : 
belt tensioner 
thermostat + O-ring, thermostat housing and l ifting 
eyelet 

- half-moon sheped rubber seal at rear of cylinder 
head. 

C5t 

Lubricate: 
- bearing shelIs 
- ca ms 
- tappets and adjusting shims. 
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Group 21 Engine 

Cylinder head, Bssembly 

48 

( 
131207 

131)10&:) 

C52 
Install camshaft and caps 

Place camshaft and rear bearing cap on cylinder head. 
Guide pin (arrowed) for pulley should face up. 

Press camshaft inta cyliner head with press tool 5021 . 
(Use rear bearing cap as guide). 

00 not tighten nuls on rear bearing cap fully at this 
stage. 

Smear front bearing cap sealmg face with sealar P/N 
1161027- 6. 

lubricate and fit remaining bearing caps. Do not tighten 
nuts fully at this stage. 

Aemove press 1001 5021 . 

lubricate and fit centre bearing cap. 

Torque bearing cap nuts to 20 Nm (14 tUbs). 

Install front oU seal 

Use sleeve 5025. 

C53 

Grease oil seal and shaft. Check that edges of seal are 
not damaged. 

C54 

Install guide plates and pulley 

Turn plales so that edges point away from pulley. 

Torque to 50 Nm (36 ft.lbs). Usa counterhold 5034. 

Valve adjustment 

See operations . 
Page ........... . 

C55 

. 81 - 12 
28 

C56 
~, ... ,,-~ __ . I:Ja l.. Install intake manifold 

I 
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Group 21 Engine 

Assembly 

Jbsembling, engine 

Special toois: 2810, 5035 

1-

7'-3,--11--5,,- -9 
O O O O O 

Check position of crankshaft and camshaft 

Check that : 
No. 1 piston at T.D.C. 

- camshaft is at T.O.C. firing for No. 1 cylinder 

C57 

C58 

Place gaskat and cylinder head in posit ion 
Check that water pump O-ring sits correctlv in groove. 

IMPORTANTI 00 not rotate camshah or crankshaft as pis
lons may strike valves. 

Torque cylinder head bolts 

Two typas of bolts are in usa. 

Do not interchange different types. 

LIte type bolta: 

C59 

BollI should be replaced il center section shows signs of 
ellCtension. 00 not re·use bolts more than 5 t imes. If in 
doubl, fil new bolts. 

Oil bolts. 

Place bolls in cylinder head and tighten each bolt in 
sequence 8ccording to following stages. 

Early-type 

1 _ 60 Nm (43 tU bs) 

2 - 110 Nm (80 ft .lbs) 

Late-type 

, = 20 Nm (14 fUbs) 

2 = 60 Nm (43 tU bs) 
O O O O O 
81-4-2~--l6B·--10 

11 632e Note: Retorque ea rly typa 3 = Angle-tighten 90° 
typa bolts, see C9 page 54 
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Group 21 Engine 

Assembfy 

118668 

50 

C60 

Install timing gear belt 

Import.nt: Do not turn crankshah or camshah as piSlons 
can strike valves and cause damage. 

• Check that camshaft. intermediate shaft and crank
shaft are aligned as shown adjacent. 

• Place belt around crankshaft and intermediate sh af t 
pulleys so that two lines on belt align with timing 
mark on crankshaft. 

• Stretch belt and place over camshaft and belt ten
sioner. 

• Check position of belt. Aecheck position of pulleys. 

C61 

Tighten timing gear belts 

SIaeken belt tensioner nut. Spring will now tension belt. 

Aetighten nut. 

C62 
Install: 

timing gear case 
- fan belts. It should be possible to depress belt 5- 10 

mm in centre of arun 
- fan shroud. 

Valve adjustment 
las applicable) 

See operation ............ .• .. 
Page ........ . 

C63 

B 1- 12 
28 

-
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Group 21 Engine 

Cylinder head, installing 

C64 

Install rubbar sealon rear edge of cylinder head 

C65 

Install gaskat 

Check thaI halt moon-shaped seal at rear of cylinder 
hoad is in position. 

Usa a new gaskat. 

132_ Turbo engines require a harder typa of gasket. Part 
numbar and colour of gasket are shown below. 

Turbo . .......... . 
Other models .... . 

Install: 
- valv8 cover 

ground cable 

Colour PIN 
Light beige 1326640-8 
Blue 463999-3 

C66 

electrical connection contaet for timing advance 
nuts for valve cover, and tighten securely 

C67 

Install all other parts to cylinder head and intake 
manifold 

A engines see below 
Kengines see .. ........... page 52 
E and F engines see. . . . . .. . . . page 52 
ET and FT engines see ...... . . . .. . . page 53 
F engines with lH-Jetronic tuet systems see . . page 53 

A anginas 
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Group 21 Engine 

Cylinder head, instafling 

K engines 
;: 
:-
= -------

lE and F engines 
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Group 27 Engine 

Cylinder head, insraffing 

ET and FT engines 

F enginns with LH..Jetronic fuel systems 
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Group 27 Engines 

Cylinder head, instslfing 

131 !.O7 

54 

C68 
W.rm up engine 

• Checkladjust ignition, idle speed and ca content. 
• Check cooling system, and top up coolant if neces

sary. 
• Adjusl drive belt tension. Remove rubber plug in 

gear case. 
Slacken bell tensioner nut. Spring now extends belt. 
Retighten nut. 

C69 

Ftt rubber plug 

After 1000 km (600 mIlesj: 

• Checkladjust new timing gear belts. 
• If new parts have been fitted to valva assambly, 

recheck valva claaranca. 

Retorquing cylinder head botts 

AppIies only to earty typa bolls 

1. Warm-up engine. Leave to COOl for 30 minutes. 
2. Slacken boIt 1 approx. 30°. 

Aetorque 10 110 Hm (80 ft Ibs). 
3. Aepeal for remaining botts in sequence shown in 

~Iustration . 
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Group 21 Engine 

Piston rings, repfacement 

D. Piston rings, replacement 
Special tooIs: 5006, 5033, 5115, 5871, 2810, 5035 

DI 

Remove cylinder head by method described on 
page 31 

02 

Check cylinder bores 

Check for seore marks and other visible damage. 

If damaged, the cylinder head must be tined with at feast 6 
bollS before lifting the engine out and reconditioning. 

Engine removal, see page 83. 

Remove oil sump 
SeeK1 - 10,page ..... 

Remove oil pump and pipa 

Rotate crankshaft 

03 

..... 78 

D4 

05 

Turn crankshaft to oblain crank pins for No. 1 and No. 4 
cylinders at thei, lowest positions. 

Check to see if caps are marked, thay must not be 
interch~nged during reassembly. 
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Group 27 Engine 

Piston rings, replacement 

T .... Out-of.round lN-s2 

56 

D6 
Remove connecting rod bearings and bearing 
sheiis 

Check shelIs for score marks and other visible damage. 

I Do not mix up parts. 

D7 

Push out pistons with wooden handle of a hammer 

D8 

Check and measure bearing journals 

Measure for taper and out-of·round. Use a micrometer 
and measure at several points round the periphery and 
along the length. 

Max. out-of·round ................. O.05mm (0.002 in) 
Max. taper ........................ 0.05 mm (0.002 in) 

If journals are damaged or taper/out-of-round exceeds 
specifications. the engine must be lifted out and crank
shaft replacedlreground. 

N.B. When lifting out the engine. the cylinder head must be 
HCured with at least 6 screWI. 

See page 83. 

D9 

Clea" cylinder bores 
Push paper down into cylinder bores to prevent dirt 
entering crankshaft oil ducts. Clean the cylinder bores 
with fine emery cloth or a honing tool. 

DIO 

Measure cylinder bores 

Use 8 50- 1(>0 mm (1.97-3.94 in) hol e gauge. 

Measure for maximum wear in lateral direction of en
gine, just below top dead centre. 

Measure for minimum wear in longitudinal direction of 
engine at bottom dead centre. 
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Group 21 Engine 

Piston rings, replacement 

077 
Class m_rlcing 

A class lelter is punched on evary cylinder (e, D, E and 
GI. 
Oversizes are denolad by the abbreviation 001 or 002. 
When drilling, the new marking must be punched on. 

Standard B 17, B 19 B 21 B 23 
(C·markedl88.90-88.91 92.00- 92.01 96.00- 96.01 

(3.5027 - 3.5031 (3.625-3.6252) /3.7824-3.783) 
/D-marked)88.91 - 88.92 92.01 - 92.02 96.01-96.02 

/3.503-3.5034) /3.6252-3.6256) /3.783-3.7832) 
/E-marked)88.92- 88.93 92.02-92.03 96.02- 96.03 

/3.5034-3.5038) (3.6256-3.626) (3.7832 - 3.7836) 
IG-marked)88.94 - 88.95 92.04-92.05 96.04-96.05 

/3.5042- 3.5046) (3.6264-3.6268) 13.784-3.7844) 

Oversize: 
00(05) 89.29-89.30 92.5 

(3.518-3.5184)(3.645) 
00(05) 89.67-89.68 93.0 

(3.533-3.53341(3.66421 

Measure pistan diameter 

96.3 
(3.7941 
96.6 
(3.8061 

012 

Measure piston diameter at right angles to piston pin 
hole. 

The diameter must be measured at different heights, 
according to the piston/engine type. 

1l12Oe • B 21 AlE .. 6 mm (0.236 in) from bonarn 
• B23E .. S mm fQ.31S in) from bottarn 
• 823E version 1 (piston height 80.4 mm = 3.168 in) .. 

15 mm (0.591 in ) from bottarn 
• B 23 E, version 2 (pisian height 76.4 mm'" 3.010 in) ... 

8 mm f 0.315 in) from bonem 
• Others - 7 mm (0.276 in) from bottarn 

Calculate piston clearance 
Example: 
Measure cylinder 

diameter . . .... min 3.6256 in 
Measured piston diam. - 3.6248 in 

Pisten clearance "" 0.008 

Piston clearance mm (in): 
817 A, 819A1E1K, 
821 AIEIF 

013 

max. 3.6260 in 
- 3.6248 in 

to 0.0012 in 

........................ 0.01 - 0.04 {0.0004-0.00161 
8 19ET .. . ........... 0.03- 0.06 (0.0012-0.0024) 
821 ET and FT ............ 0.02- 0_04 (0.0008-0.00161 
823 A . . . . . ..... 0.01-0.04 f 0.0004-0.0016) 
823 E version 1 (piston height 

80.4mm - 3.168 in) ...... 0.05- 0.07 (0.002- 0.0028) 
823E version 2 (piston height 

76.4mm _ 3.010 in) . .. 0.01-0.04 (0.0004-0.0016) 
B23 F .. . ..... 0.01 - 0.04 (0.0004-0.0016) 

Too large piston cJearance in cylinder marked G or 
overs;ze: 

014 
Lift out engine and repair it 

Before lifting it out, the cylinder head must be secured 
with at least 6 bolts. 

See page 83. 
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Group 21 Engine 

Piston rings, replacement 

129 521 

58 

Excessive piston clearance in cylinders marked C, 
D orE 

N.B. Rotate crankshah a quarterturn so that the honing tool 
does not strike Igainst crank pins. 

015 

Hone cylinder bore to next oversize 

Use a honing tool. Carefully wipe dean cylinder bores 
af ter honing. 

016 

Clean and check pistons 

Remove piston rings. Use a piston ring pliers. Remove 
all 500t deposits, scrape clean piston ring graoves with 
agroove deaner, for example, or with a broken, ground 
piston ring. 

Check for: 
damage 
waar 
cracks. 

Check axial clearcmce of piston rings 

Use new piston rings. 

Upper compression ring 
0.040-0.072 W.002-0.0028) 

Lower compression ring 
0.040-0.072 (0.002 - 0.0028) 

Oil ring 
0.030-0.062 (0.0012 - 0.0024) 

017 

N.B.: The oil ring and upper compression ring are avail
able in two versions, with different heights. 

If clearance is ellCcesslve, change the piston 

018 

Measure piston ring gap 

1nsert piston ring in cylinder bore. Use a piston turnad 
upside down so that ring is brought inta correct posi
tion. 

Measure gap with the ring 15 mm (0.591 in) above 
bottorn of cylinder. Measure gap with a feeler gauge. 

Upper compression ring 
0.35-0.65 (0.014-0.026) 

Lower compression ring 
0.35-0.55 (0.014-0.022) 

Oil ring 
0.25-0.60 (0.010- 0.024) 
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Group 2 1 Engine 

Piston rings, replacement 

019 

Install new piston ri ngs 

Aotats pisten rings so thai gaps are approx. 120" from 
each other. 

Cl.. 
O 
I-
118 "7 

0 20 

Place bearing shelIs in connecting rads and in 
caps 
Ojl cylinder bores, pistens and bearing shelIs. 

021 

Insert no. 1 piston in cylinder 

Rotats crankshah so thai crank pin for cy!. points 
s traight down. 

Insert pisten. Use a pistan ring compressor. Push down 
piston with hand la of a hammer. 

IMPORTANTI The matk.ing on the pisten must point for
ward. 

0 22 

Install connecting rad cap 

Check marking. The marking on theconnecting rcd and 
cap must coincide. 

Oil the scraws and fit new nuts. 

Tighten : 
old bolts .. 
newbolts . 

. .. 63 Nm (45 ft Ibsl 
70Nm (50 ft lbs) 
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Group 21 Engine 

Piston rings, replacement 

60 

023 

Install piston. 

After fining each cap, check that crankshaft can be ro
laled. 

Install oU pump and pressure pipe 

Use new O rings. 

024 

Check that pump input shaft fits into drive shaft. 

1981- 025 

Secure drain hose from oU trap 

Secure damp to oil pump fastening screw. 

Make sure that hose is securely damped behind oil 
pump shoulder. 

IMPORTANTI The hose must have an 8J:aCl tength, it must 
not be cut. 

Install oU sump 

Bymethod ..... 
page .... 

Install cylinder head 

Bymethod . 
page ................. . ...... . 

026 

. .. . .. K11 - 18 
.... 80 

027 

. . C 57-69 
. . .. . 49 
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Group 21 Engine 

Drive belt, repfacement 

E. Drive belt, replacement 

Remov.: 
battery ground connection 
fan cover 
all driv. belts from crankshaft pulley 
gear ease 

Basie engine adjustment 

El 

E2 

Rotate crankshsft clockwise with centre screw. Position 
camshaft so that marking on pu lley is brought opposite 
marking on valve cover, 

E3 
Remove pulleys from cr8nkshatt 
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Group 21 Engine 

Drive be/t, rep/acement 

62 

E4 

Remove drive belt 

Slacken belt tensioner nut approx. 1 tum. 

Pull out belt so that bell tensioner spring is compressed. 

Retighten nut. 

Remove belt. 

tMPQRTANTI Do nol rolale crankshah or camshah as pis
tons may strike against valves and cause damage. 

E5 

Check belt tension roller 
Turn roller and listen for abnorma I noise from bearing. 
Check that contact face against belt is free from cracks 
and remains of rubber. 

Replace belt tensioner 
Operations E 6-7 

Remove belt tensioner 
First lock spring in position with a 3 mm drill. 

Assemble and secure new belt tensioner 
Use a vice. lock spring with a 3 mm drill. 

E6 

E7 
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Group 2 1 Engine 

Drive be/t, replacement 

E8 

Insta ll drive bett 

IMPORTANTI 00 nOl folale crankshah or camshah as pis
tons mav suike against valves and cause damage. 

place pulley in position according to marking 
place belt round crankshaft and intermediate shah. 
Two lines on belt must be brought opposite marking 
on crankshaft. 
streeh belt and place il over camshaft and belt ten
sioner 
check that belt has been brought into correct posi
tion, and that markings on pulleys are opposite 
markings on engine. 

E9 
Tension drive belt 
Slacken belt tensioner nut. Spring now tensions belt. 

Aemove locking pin (drill) from belt tensioner. 

Tighten nut. 

ElD 

Install 

- crankshaft pulleys 
- gear case 
- all drive belts on pulleys. 

II shOuld be possible to depress belt 5-10mm (0.2-0.4 in) 
with Slight thumb p!"essure when correctly instalied. 

- fan cover 
- battery ground connection 

Warm·up engine and check/ adjust : 

ignition 
CO content 
idling. 

Switch off engine 

Tension drive belt 

Remova rubber plug in gear case. 

Ell 

E12 

E13 

SIaeken belt tensioner nut. Spring now extends belt. 

Ratighten nut. 

Fit rubbar plug. 

RechMk drive balt. eher 600 mile. (1000 km). 
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Group 21 Engine 

Camshaft, removBf 

64 

~ 
~ 

F. Ca ms haft, removal 

'1 

,.~ 

Speciaf tooIs: 5021, 5034 

When camshaft Is replaced due to wesr 
It is an absolute requirement that the engine be flushed 
clean before new parts are fitted. 
Repaated damage to the tappats and camshaft have 
been shown to be due to engine contamination. 

Flush engine clean 

Change engine oil and oil filter. 
Warm up engine for approx. 10 minutes. 
Drain oil and remove oil filler. 
Replace camshaft. 
Install new oil filter and pour in oi!. 

Remove: 

batterv ground connection 
- fan cover 
- fan belts 
- gear case 

Basic engine adjustment 

Fl 

F2 

F3 

Turn crankshaft clockwise with centre screw. AdjU5t 
camshaft so that marking on pullV is opposite marking 
on valve cover. 
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Group 21 Engine 

Camshaft, removal 

F4 

Slacken d rive belt. lift it off f rom camshaft pulley 

Slacken belt tensioner nut approx. 1 turn. 
Pull out belt so that belt tensioner spring is compressed. 
Tighten belt tensioner nut. 
Lift off belt from camshaft pulley. 

IMPORTANTI 
00 not rotate crankshah or camshaft whon drive belt is 
removed. The pistons may strike agains! valves . 

RemOV8 pulley from camshaft 

Usa dolly 5034 . 

RemOV8 valv8 cover 

F5 

F6 

Fl 

Check marking on camshaft caps. Remove centre 
cap 
Mark caps jf necessary. Carefully pry off cap with a 
chisel if difficult to remove. 

FB 

RemOV8 camshaft 

Press down camshaft wi th pressing 1001 5021 . Remove 
other four caps and camshaft, with seal. 

Check end float of camshaft 

Place camshaft in cylinder head. 
Install rear cap. 
Slida camshaft forward and backward. 

F9 

The clearance must be 0.1- 0.4 mm (0.0039- 0.0016 in). 
Measure clearance with a feeler gauge. If clearance is 
excessive, rear bear ing cap must be replaced. 
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Group 21 Engine 

Camshah, instaffing 

Camshlaft, installing 

Special tooIs: 5021, 5026, 5034 

FlO 

Oil : 

- bearing shelIs 
- cams 

adjustment washers on tappets. 

Fil 
Install camshaft and caps 

Bring camshaft and rear cap (thrust bearing) into posi
t ion. 
Pulley guide pin must be turned upwards. 

Press down camshaft with pressing too1S021. Use rear 
cap as a guide. 

Tighten rear cap nuts hand· tight. 

eoat sealing face ot front cap (cylinder head side) with 
sealing compound, PIN 1161027-6. 

Oil and fit other three caps. Tighten nuts, hand tight at 
this stage. 



• 
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Group 27 Engine 

Camshaft, installing 

Remove pressing tool 5021. 

Oil and install the centre cap. 

Tighten nuts 20 Nm (14 fl Ibsl. 

Install front sealing ring 

Usa sleave 5025. 

F12 

Grease the sea I and shaft. Check that rubbar lip on sea I 
is not damaged. 

F13 

Install guide plates and pulley 

Turn guide plates so that edges incline Qutwards from 
pulley. Tighten to 50 Nm (36 ft Ibs). Use dolly 5034. 

F14 

Install drive belt 

IMPORTANTI 00 not rotate crankshatt or camshaft as pis· 
tons may strike egeinst valves and cause damage. 

• Place pulleys in position according to marking. 
• Place belt round crankshaft and intermediate shaft. 

Two lines on belt must be opposite marking on crank· 
shaft. 

• Stretch belt and place il over camshaft and belt ten· 
sioner. 

• Check that belt has been brought inta correct posi
tion and that pulley markings are opposite markings 
on engine. 

F15 

Tension drive belt 

Slacken bell tensioner nut. Spring now tensions belt. 

Tighten nut. 
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Group 27 Engine 

Pilot bearing, replacement 

68 

F76 

Install 

- gear case 
_ fan belts. It shOuk:I be possible to depress bett 5-10 mm 

(0.2--0.4 in) with slighl thumb pressure when correctty 
InstalIed. 

- fan cover 
- baUery ground connection 

Adjust valves clearance 

Operations 82- 11, page 28. 

Warm up engine and checkladjust: 

ignition 
CO content 

- idling. 

G. Pilot bearing in c lrankshaft (gearbox removed) 

Special tooIs: 1426,2484,4090,5 111 

Pilot bearings are installed on vehiclas with manual gearboxes only. 
In cars with automatic transmission. there is a guide bushing in the crankshaft. The bushing is 
replaced by removinglinstalling it by hand. 

FI7 

FI8 

GI 

Remove the pressure plate and driven plate 

Slacke n the screws alternately, a couple of turns at a 
time, to avoid stresses. 

RemOV8 locking ring for pilot bearing 

Pull bearing out of crankshatt 

Use extractor 4090. 

G2 

G3 



• l~) 
'>=}' 
5111 

2484 

rr&;; 
~-"'" 

131281 

• 

Group 21 Engine 

Pilot bearing, repfacement 

Install : 
bearing in crankshah. Use drift 1426 

- locking ring . 

Install driven plate and pressure plate 

Usa the centering drift 2484 (early version). 

G4 

G5 

Use centering drift 5111 (late version::: discs with invo
lute teeth). 

Tighten screws crosswise and a couple of turns at a time 
so that no traeturas occur. 
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Group 2 7 Engine 

FJywheef gear ring, replacement 

70 

H. Flywheel Qlear ring, replacement 

Onlv applies to cars with manual transmission. In cars with automatic 
transmission, the carrier plate is replaced complete with flywheel gear ring 

__ -" 29'50 

Heat new flywheal gear ring haated to 230°C 

Use a furnace or autogenous welding. 

Hl 

If a furnace is used, begin by inserting new gear ring in 
furnace. If autogenous welding is used, flywheel gear 
ring must be heated immediately before fitting it. 

Orm a hole between two teeth 
Use a 10 mm (0.4 in) dr ill. 

Drill a hale approx. 9 mm (0.35 in) deep. 

H2 

IMPORTANTI Do not drill into flywheel. due to risk of imba· 
lanee. 

H3 

Remove flywheel gear ring 
Clamp flywheel in a vice with soft jaws. 

Prize loose gear ring with a screwdriver. If necessary. 
break gear ring at drilled hale. Clean contact faces on 
flywheel. 

H4 

Heat new gear ring to approx. 230°C (446"f) 

Check temperature with soldering tin (40% tin and 60% 
lead). Tin melts at 220-230"C (428-446°F). 

H5 

Frt new gear ring 
Place gear ring in posit ion. 

IMPORTANTI The inner bevel must be turnad tow8rds fly· 
wheeL 

If necessary, knock gear ring down to bottom. Use a 
brass drift. 

All ow it to cool. 1 
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Group 27 Engine 

Front seals for camshaft, intermediate shaft, crankshaft, replacement 

I. Front seals for camshaft, intermediate shaft, 
cral1kshaft, replacement 

Special tooIs: 5024, 5025, 5034 

Check thet flame guard is not blockad 

11 

A blockad flame guard prevents crankease venti lation 
from operating properly, and means that crankease 
pressure will be too high. 

Symptoms of blockad flame guard are: 
- oil dipstick "jumps up" out of pipe 
- Dit leakage from seals in cylinder block. The sea Is 

need not always be replaced if they laak due to a 
blockad 11ame guard. Repair f1ame guard. clean en
gine and check whether seals are leaking 
engine knocks. 

Remove : 

battery ground connection 
- fan cover 
- all drive belts from crankshaft pulleys 
- gear case. 

Basic engine adjustment 
Rotats crankshaft dockwise on centre screw. 

12 

13 

Adjust camshaft so that marking on pulley is opposite 
marking on valv9 cover. 
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Group 21 Engine 

Front seals for eamshah, intermediate shaft, crankshaft, repfaeement 

72 

/4 

Remove drive bett 
Slacken bell tensioner nul approx. 1 turn. 
Pull out belt so that tensioner spring is compressed. 
Tighten belt tensioner nut. 
Remo\le belt. 

IMPORTANTI 
00 not rotale crankshaft or camshaft when drive belt is 
removed as pistons mav strike against valves and cause 
damage. 

/5 
Check which seal is leaking 

Camshaft and/or intermediate shah seaf, rep/aee
ment 

Remove pulley at seal to be replaced 

Use dollv 5034. 

Remove seal to be replaced 

/6 

/7 

Prize the seal carefully out with 8 screwdri\ler. The con
taet face must not be damaged. 

Clean and check contact faces 
(For cracks and other damage.J 

Install new seal 
Grease seal and seat. 
Usa sleeve 5025 and press on sea I. 

/8 

/9 

N.B. Check that seal is not distorted or damaged during 
fitting. 
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Group 21 Engine 

Front seals for camshah, ;ntermediate shaft, crankshafr, rep/aeement 

/10 

Fit pulleys as applicable 

Turn guide plates of camshaft pulley so that they incline 
outwards from pulley. 
Tighten 50 Nm (36 ft Ibsl. Usa dolly 5034. 

/11 

Turn intermediete shaft wheel with marking (a cavi ty) 
outwards. Tighten to 50 Nm (36 ft Ibs). Use dolly 5034. 

Crankshaft seal, replacement 

Remove: 
- centre screw. Use dolly 5034 
- pulley and the hub together 

belt, wheel and guide plates 

Remove seal 

112 

113 

Carefully prize out seal with a screwdriver. The contact 
face must not be damaged. 

Clea" and check contaet faces 
For cracks or other damage. 

Install new seal 

Grease seel and seat. 
Press in seal. Usa sleeve 5024. 

114 

115 

N.B. Check that seal is not distorted or damaged during 
fitting. 
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Group 21 Engine 

Front seals for camshaft, intermediate shaft, crankshaft, replacement 

74 

/16 

Install : 

guide plates and pulley. 
Plates must be turned so that edges are inclined 
outwards from pultey. The late version of pulley 
must be turned with key bevel towards engine 
belt. Two lines must be opposite mark on engine 
hub and pulleys together 
centre screw 

Torque cranks haft centre screw 

Use dolly 5034. 

Tighten to 165 Nm (120 ft Ibs). 

Install drive be lt 

117 

/18 

IMPORTANTI Do nol rolele crankshaft Of camsheft as pis· 
tons may strike against valves and cause damage. 

• Place pulleys in position according to marking. 
• Place belt round crankshaft and intermediate shaft. 

Two tines on belt must beopposite marking on crank
shaft. 

• Stretch belt and place it over crankshaft and belt 
tensioner. 

• Check that belt has been brought into correct posi
tion, and that markings on pulleys are opposite mark
ings on engine. 

119 

Tension drive be lt 

Slacken belt tensioner nut. Spring now tensions belt. 

Tighten nut. 

1 
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Group 21 Engine 

Front seals for camshaft, intermediate shaft, crankshaft, repfacem ent 

/20 

Install : 

gear case 
- all drive belts on pufleys. 

II should be possible to depress belt by 5- 10 mm 
(0.2-0.4 ini with slight thumb pressure when car
rectly installed 
fan cover 
battery ground connection 

Warm-up engine and checkl adjust: 
ignition 
CO conten! 

- idling 
- any Isakage 

Switch off engine 

Re-adjust drive belt 

• Aemove rubber plug on gear ease 
• Slacken bel t tensioner nul approx. 1 tum. 
• Belt tensioner spring now tensions belt. 
• Retigh ten nut. 
• Install rubber plug. 

/2 7 

/22 

/23 
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Group 21 Engine 

Crankshaft rear seal, replacement 

J. Crankshaft rear seal, replacement (gearbox removed) 

o 

76 

Special tooIs: 1801,2484,5111,5112,5276 

5112 

Manual transmission 
J1 

Remove pressura plata and driven plata 

Slacke n pressure plate screws crosswise, and a couple 
of turns at a time, to avoid fractures. 

J2 

Ramove flywheal or carrier plate 

Prevent flywheel from rotating with locking seetor 5112. 

J3 
Remove rear seal 

pry out seal with a screwdriver. Take care to enSlX8 that 
sealing faces in hoIder and on crankshaft are not damaged. 

IMPORTANTI 
Nate position 01 seal In relation to sealing flanga so that the 
correct position Is known when litting new seal (see fIg). 

Claan and check sealing faces 

(In holder and on crankshaft.) 

Press seal into rear sealing flange 

Assemble standard shank 1801 and drift 5276. 

J4 

J5 

011 contact face of seal agalnst holder and seating lips. 

Thread sealon to drift. 

If there is a wearing surface on crankshaft, press seal 
further inta flange than before. 

Remove one spacer ring from drift if old seal was placed 
flush with flange. 

Removetwo spacer ringsfrom drift ifold sealwas3 mm 
(0.1 in) inside flange. 

Leave spacer rings in drift if crankshaft is undamaged. 

Tap in seal until drift contacts crankshaft. 

1 

1 
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5111 
2484 

l lO:r.;1 

Group 21 Engine 

Crankshah rear seal, repfacement 

J6 
Install flywheel (manual) or carrier plate (auto· 
matic) 

Rotate crankshaft to top dead centra position for cyl. 1. 

Place flywheel/carrier plate on crankshaft so that pin A 
is 150 below horizontal position. see diagram. 

N.B. There are two pins. Do not choose wrong onel 

An etehed arrow is also provided on flywheels of later 
version. The arrow must point st(aight to right. 

Install newscrews. Firsteoat serewthreadswith sealing 
compound (PIN 1161056·5). 

Tighten to 70 Nm (50 ft Ibs). Use toothed sactor 5112 as 
a dolly. 

Automatic transmission : Nate position of base 
plates. Tne outer plate must be turned with the edge 
faeing outwards. 

Manua/transmission J7 

Install driven plata and prassure plate 

Usa centering drift 2484 (early version). 

Use centering drift 51" (late version = platas with 
involute taeth). 

Tighten screws Cfosswise and a couple of tums at a time, so 
that no fractures occur. 

J8 

Remove toothed sector 5112 

17 



Group 21 Engine 

Oil sump, removal 

78 

K. Oil sump. removal 

Special tooIs: 5006, 5033, 5115, 5877 

Orain engine oi! 

Install plug and e new gasket after draining. 

Tightening torque 60 Nm (43 f t Ibsl. 

Remove splashguard under engine 

Remove nuts for engine mounts 

Release main steering shaft steering gear 

Kl 

K2 

K3 

K4 

If steering gear has a protective cover over knuckle, the 
cover must be pushed up. 

Remove lower clamping screw and slacken upper 
screw. Pull up the carrier on mein steering shaft. 

1 
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Group 21 Engine 

Di! sump, removal 

Engine w;thouf cylinder head 

K5 

Lill engine slightly 

lise 2 support bars 5033, Ilfting damp 5006, litting hook 
5115 and lifting bar 5871. 

Engine with cylinder head 

K6 

Lift engine slightly 

Usa 2 support bars 5033, lifting hook 5115 and litting 
damp 5006. 

Kl 
RemOV8 left engine mount 

KB 
Remove screws which retain front axle cross 
mambar. Pull down cross mamber 
Remove left and right side screws. 

K9 

Remove reinforcing bracket 
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Group 21 Engine 

Oif sump, installing 

BO 

Remove 011 sump 

Remova all rataining screws for sump. 

loosen, rotate and pull down sump. 

Remove gasket and clean contact faces. 

Install oil sump 

Fit the oil sump 

Place 8 new gasket on sump. 

KlO 

Kli 

Turn lug on gasket towards starter motor support. 

Turn and lift up sump. (Secure it with two screws.) 

Install all the screws. Tightening torque 11 Nm (8 fl Ibs). 

KI2 

Install reinforcing bracket 

Tighten brackat retaining screws in stages so that no 
stresses arisa. 

1 

1 
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Group 21 Engine 

Oil sump, instal/ing 

KI3 

Install front 8xla cross mambar 

Push up cross mambar, lnstall bolts and tighten them. 

KI4 

Connect main stasring shaft to steering gear 

The carrier on ly fjts in one position. Install 'ower screw 
and tighten upper screw. Lock with eotter pins. 

Tightening torque 25±5 Nm (18 ± 3.5 ft Ibs). 

If a protective cover is provided, pull il over the knuckle. 

KI5 

Installleft engine mount on engine 

KI6 
Lower engine 

Install engine mounts on front axla cross member. Ae
move lifting toois . 

KI7 
Install: 

engine mount nuts 
- splashguard underneath engine 

Motor with cylinder head In position 

KI8 

Fill with engine oil 

Oil capacity,' axel. oil filter. . .... 3.351 (3.5 US qt) 
inel. oilfilter .. . ...... . . 3.851 (4.1 US qt) 

'Turbo : add 0.6 Illre (0.7 US qtl if oit cooter is drained. 

., 



Group 27 Engine 

Engine mount 

82 

L. Engine mounts 

Special tooIs: 2903, 5006, 5033, 5115 

Removallfitting 

Disconnect batterv. 

L1 

When replacing right engine mount, the oil filter must 
also be removed. 
Usa tool 2903. 

L2 

Turbo engine deflection limiter 

A deflection limiter is fitted to the right engine support 
on turbo angines of the late version. If necessary, it may 
elso befitted on previously built cars. When tining make 
sure that it is brought into the correct position. It is 
guided by a pin on the rubbar cushion. 

L3 
lifting tool 

The engina mount are relieved with lifting damp 5006. 
two support rails 5033 and lifting hook 5115. 

1 
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M. Engine, replacement 
Operations M 1-5 

Special too/s: 2810, 5035 

The engine is lifted out and in, complete with gearbox. 

Group 2 7 Engine 

Engine, rep/acement 

In order to be able to lift out the engine, the coolant and engine oi! must first be drained. 

MI 
Engine replacement 

Use !ifting damp 5035 and !ifting eye 2810. 

For parts which must be removed or fined, see next 
page. 

Atter lifting in the engine, see page 85. 

.3 



Group 21 Engine 

Engine, repfacement 

Parts which must be removed or installed when replacing engine 

Engine compartment 

Remove/ install 

bannet (hood) 
- battery cable from battery 

air f ilter 
radiator and fan cover 

M2 

turbo engine : exhaust pipe from (urbocharger 
loosen and move servo pump and AC compressorto 
one side 
N.B. Do not disconnect the hoses 

- release electric cables, water hoses, vacuum hoses 
and wires 

Underneath engine 

Jack up ear under jack supports. 

Remove/install 

splashguard under engine 

M3 

M4 

- engine without tu rbo: exhaust pipe from intake and 
exhaust manifoids 
engine mount bolts in front axle cross member 

Transmission 

RemoveJinstal1 

- front support for e)(haust pipe 
- (manual transmission) dutch cable and the gear 1e·V8f 
- (automatic transmission): selector linkage from tran:smis-

.klo 
- speedometer cable 

! 

84 

M5 

- prope1ler shaft 
transmission cross member. Support transmission 
with a jack 
detach electric cables 

t 
rr: 

~ 
".~ 
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Group 21 Engine 

Engine, rep/aeement 

Work to be carried out after lifting in the engine 
Operations M6- 14 

Manual transmission 

M6 

Adjust reverslng lock clamp. Install rubber gaiter 

Engage 1st gear. 

Adjust clearance between clamp and ge8r lever. The 
clearance must be 0.5-1.5 mm (0.020-0.059 in), mee· 
surad with 8 feeler gauge. Tighten fastening screws. 

Also check clearance in 2nd gear. 

Install rubbar galter (OOot). 

Automatic transmissions 
Check-adjust gear seleetor 

M7 

1. Check that clearance from position O to stop"" posi
tion 2 to stop. 

2. Adjust gear selector rcd length if necessary. 

Rough adju.tment. usa adjuster at rea, of seleetor 
rcd. 

Fine adjustment. usa sleave (max. visible thread = 
35 mm or 1.4 in). 

Extending rcd, decreases position D clearance and 
increases position 2 clearance. 

Att., adjustment: Move selector lever to position 1 
and the to P. Repeat the check according to 1. 

MS 
Fil! with engine oil and coolant 
Engine od volume 3.85litres (4.1 LIS qts) (ine!. Dil filter). 
On turbo englnes. add 0.6 litre (0.6 US qt) for the 011 
cooler. 
The cooling system hoIds 9.5litres (10.0 US qts) (man· 
ual transmission) and 9.3 lilres (9.8 US qts) (automatic 
transmission). Set heater controI to MAX when adding 
coolant. 

Automatic transmission M9 
Check oil level, top up if necessary 

The engine mustbe running and the gearselector must 
be in position N or P. 
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Group 21 Engine 

Engine, replacement 

.~) 

~~iii1 
128686 

1287H 

Early type Lale type 
~ 

86 

Carry out an operational check 

Slart engine and warm il up. 

Check lor 011 and coolanl leakage. Top up with cooIant If 
necessary 

M77 

Adjust throttle cable 

The cable must be extended, but must not affect posi
tion of controi pulley. 

At full throttle the pulley must move towards the full 
throttle stop. 

Automatic transmission 

Adjust kick-down cable 

M12 

Press accelerator pedal right down to floor. N.B. Do not 
tum throttle pulleyas the adjustment may then be in
correct. In kick·down position, the distance between the 
adjusting sleeve and cable stop must be: 

BW35 . .................. 43 - 47 mm (1.694- 1.852 in) 
BW55andAW70171 .. 50.4- 52.6mm(1.986- 2.072in) 

Checkladjust : 

- timing 
- idling speed and CO content. 

If engine has been dismantled 

Retighten cylinder head bolts 

Only screws of early version must be retightend. 

M13 

M14 

1. Warm up engine, then allow to cool for approx . 30 min· 
ules. 

2. Slack8fl boIt approx. 30° . 
The tighten lo 110 Nm (SO ft Ibs). 

3. Tighten other boIts in the order given in point 2. 

Ah.r approx. 600 mil •• (1000 km) drlvlng: 

• Check/adjual drive belt . 
• If modifications have been ca rried out lO the valve sys, 

tern, the valve clearance should be checkedladjusted. 

l 



Group 2 1 Engine 

Engine, removal of parts 

Remova' of parts from engine body 

Operations M 15- 16 

Special toois: 7426, 2520,5023, 5 172 

Uncover engine body by removing parts shown in diagram 

Mount engi",! on support stand 2520 with fixture 5023 

131555 

M15 

M16 

117 'la 
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Group 2 1 Engine 

Engine, installing parts 

Installing "arts in engine body 
Operations M 17- 21 

Specic.II tooIs: 1425, 5112 

Included beloware on ly those steps during which special care should be1aken when installing the eng ine compo
nents. 

88 

M 77 

Use: 
- new gaskats and seals 
- new screws for flywheellcarriar plate 
- new pilot bearing in crankshaft (manual transmis-

sion). 

M 78 

Check, replace if necessary 
138 174 - water and vacuum hoses 

..---<>O>---.. 70Nm 

138 l1fi 

1426 

- dutch, including the throwout (release) bearing. 

M 79 

Flywheel (manual) 
the carrier plate (automaticI 
New screws: tighten to 70 Nm (50 ft Ibsl. Use the tooth · 
ed sector 5' 12 as a dolly. 

Automatic transmission: note position of support 
plates. The outer plate must be turned with flanged 
edge facing outwards. 

Pilot bearing in cr8nkshaft (manuall 
Tap in bearing until it contacts crankshaft. 
Use drift 1426. 
Install locking ring. 

M20 

• 



"" __ ~o 131 53G 

Group 22 Lubrication system 

ContBnts 

M2f 
Transmission 
Check that dowels in engine block are in position. 

Tighten reinforcing bracket in stages so that no frac
tures occur. 

Group 22 Lubrication System 

Engine 011, oil filter ......... .. .... . 
Oil pressure,checking 
Oil pump, removal/instalting . 

repair 

Operations 
N 1- 2 
01 -3 
P 1- 2 
Q 1- 7 

Page 

90 
91 
92 
93 
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Group 22 Lubrication system 

Engine oU, oU filter 

N. En!]line oil, oil filter 

Special too/: 2903 

USA, Canada and Japan 

011 qu.11ty 

According to API ..... ..... SF· 

·OUs with'deslgnations SF/CC and SF/CD fulfil this require- I 
ment. 

Supplementery engine oU additives are not recommElnded I 
because of potential damage to engine. 

Vlscosity (stable am bient temperatures) 

• -ap - I >';-l~P~~O~;;g: 
~22 -4. 14 32 

'\?'C 
104"" 

SAE 5 30 

SAE 1OW/ 40 

NI 
Engine 011 

The engine should be hot when changing oil. 

Oil capacityl, excl. oil filter . . . . . . . . .. 3.351 (3.5 US qts) 
incl. oil filter ......... 3.851(4.1 USqts) 

Oifference in volume, max. - min. . . .. 1.0 I (1.1 US qtsl 

lTurbo engines : Add 0.6 litre (0.7 US qu) for oil cooler if 
system is completely drained. 

Other markats 

Oil qualitv 

According to API- 1983 
1984-

.. min. SE' 
SF" 

·Oils with designations SE, SF, SE/CC, SFfCC snd SF/CD 
fulfilthls requirament. Not. thlt SEICD 0111 must not be 
"ud, 
··Olls with designations SF/CC and SF/CO fulfil this re
quirement. 

Supplementary engine oiladditives are not recommended 
because of potential damage to engine. 

Viscoslty (stable ambisnt temperatures) 

-30 -. ' 
-22 -4 

E5 

-10 , 

14 

30 

O 

32 

< 

30 

i i 86 104"" 

SAE20W~ 
SAE 30 

SAE40 
131M2 

USA, Canada & Jepan SAE 15W/40 oBs, are recommended for use in extreme drivingconditions which 
involve high 011 consumption e.g. mountain driving with frequent deceleration or fast motorway driving . 
Do not. however, use 15W/4Q oils at very low temperatures; see char!. 
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Group 22 Lubrication system 

Oil pressure, checking 

N2 
011 fittar 

Usa sirap wrench 290310 rem ove fitler. See inslructions 
on filler. If on ly Ihe oil filler is changed. add 0 .51 (0.5 US 
ql) of engine oil. 

o. ()il pressure. checking 

Special tool: 5270 

01 

Byt oljerenare 

02 

Check oU prelsure 

Connectoil pressure geuge 5270 lo adapler at oil press
ure transmiUer. 

On turbo engines. il is easiest to measure oil pressure 
at recess on reaf edge of cylinder head. Use nipple 
16218-0 (E). 
N.B. The measured value will be approx. 10% lowe, 
than if the pressure is measured at transmiuer adapter. 
Coat plug with thread seaiani (PIN 1161075-5) before 
instelling. 

Dil pressure, with a hot engine, specjfjed oil and new oll 
filter, at: 

33 ris (2000 rpm) ............ at least 250 kPa (35.5 psl) 

03 
tf oil pressure is not according to specification; 
check: 

- oil level 
oil leakage 

- relief valve in oil pump 

91 



Group 22 Lubrication system 

OU pump, removinglinsraffing 

P. Oil pumJ', removing/installing 

'281~ 

92 

PI 

Removal 

Aemove oil sump by method described on page 78. 

Aemove oil pump by removing two screws (aHowed). 

P2 
Installing 

Use new seais. 

Pump is fittedwilh delivery pipe secured lO pump. Align 
pipe to block so thai seal is not damaged. 

Tighten two screws. 

1981 - P3 

Secura draln hosa from oil trap 

Attach clamp for oil trap drain hose to oil pump screw. 

Make sure that hose is securely clamped behind oil 
pump shoulder. 

IMPORTANTI The hose must have an exact length, it must 
not be cut. c 



L 

Group 22 Lubrication system 

OU pump, overhaul 

Q. Oil pump, overhaul 

129 ' SJ 

07 
Dismantel oil pump 

On early version the st rainer must be removed to reach 
cover retaining screws. 

02 
Cle8n pump 

Check gearwheel, housing and cover for waar and 
damage. 

03 

Test relief valve spring in 8 spring tester 

LOlld N (Ibr) length mm (In) 
O (O) 39.2 (1.54) 
46-54 (10.35-12.15) 26.25 (1.03) 
62-78 (13.95-17.55) 21 .0 (0.83) 

93 



Group 22 Lubricstion system 

DiI pump, overhsul 

04 
Check tooth flank clearance 

Clearance - 0.15- 0.35 mm (0.006 - 0.014 in). 

119"1 

05 

Check axial clearance 

Clearance - 0.02-0.12 mm (0.001-0.005 in). 

06 
Install piston and spring 

Early version has a ball and spring. 

07 
Assemble pump 

Connact dalivary pipa. use new seais. 

94 



Afphabetical Index 

Index 

Opera· Opera-
tion Page tlon Page 

Camshaft EGR, stepless 
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