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. Units
The basic units as well as the derived units used throughout the
Service Manual are in accordance with the Sl system,
As a supplement 1o these, a number of other units are specified |
within brackets.
The following symbols for the various units have been used in this
IS5LE;
Sl umit Supplementary Also equivalent to
wmik
i in -
kg Ibs I
)| b If
MNm ft.lbs Ibf-ft
bar Psl Il fin®
I ats (US) -
i 't
Conversion factors
lin=25.4 mm 1mm=0.039in
1ibs=4 45N 1N=10,23bs
1ftlbs =138 NmM 1MNm= 0,74 ft.Ibs
1Pl = 0,07 bar 1bar= 14,5P5I
1gts = 0,951 11=1.05qtc

(ESaab-5rants AR 1UE5
Eeoduction: Techncal Publicators, Soab-36onia, Tiolinatian, Sweden




Technical data |

BHE — ——-= —=—==="]

momnmn

Engine number (1981 - 1983 modeis)

EI 20§ M UC I_:IJ;% 0000001
Position 1
Enging type B = Petrol engine
Positions 2-3 3
Swept volumne 20 =2 dm” (2.01)
Fosition 4 |
Engine version C = Single-carburettor
T = Twin-carburettor
| = Fuel injection
5 = Turbo
Position %
Transmission type A = Automatic
M = Manual
Pasitions &6-7
Exhaust emission
control specification EU = Europe
SW = Sweden
Uc = UsA
Positions B-9
Equipment specification
Position 10
Model year B = 1981
- = I9BY
D = 1983
Positions 11-16
Serial number Consecutive number within the model year
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Engine number (as from 1984 models)

B2012T01 E 000001
#Ppsition 1
Engine type B = Petrol engine
F = Petrol engine modified
to run on paraffin
#Pogition 2-3 3
Swept volume M =2dm (2.01)
*Poaition 4
Cylinder head 1 = Overhead camshaft
2 = Twin overhead camshafts
Position 5
Model 1 = Saab 99
2 = Saab 900
*Position &
Version C = Single-carburettor
D = Fuel injection (B202)
T = Twin-carburettor
| = Fuel injection
5 = Turbo
L = Turbo with intercocler
Pasition 7
APC code 0 = Without APC
1 = With APC
Pasition &
Exhaust emission
control specification 0 = Mo market specification
1 = Europe specification
2 = Sweden specification
3 = USA specification
*Position 9
Transmission type A = Automatic
M = Manual
Position 10
Model year E = 1984
F = 1983

Positions 11-16
Serial number

#*Thegse codes are used to distinguish the different engine versions.
Example

B20? SLM = 16-valve Turbo with APC, intercooler and manual transmission.
CA = Single-carburettor engine with automatic transmission.
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General data

Type B201 4-cylinder, 4-stroke engine with overhead

camshaft
B202 4-gylinder , 4-stroke engine with twin

overhead camshafits

Cylinder bore mm (in) 90 (3.543)

Stroke mm_{in) 78 (3.071)

Swept volume em(ind) 1985 (307.7)

F iring order

[(Mo.l cylinder at rear) 1-35=4=32

Approximate weight, B201 kg (Ib) 140 (309)

B202 kg (Ib) 150 (331)
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Performence , compression ratio, fuel octane number, etc.

[ Engine Model Compres- COctane Rating (DINJ, | Torque (DIN),
version YEar slon ratio number , kW at rfmin (kgf m) at
ROM rfoln
Single 1979 =80 9.2 97 73(100}/5200 LEZ(1&.5)/3500
ecarburettar 1981 - 9.5 97 T3(100} /5200 162(16.5)/3500
(CM, CA)
Twin 1979 -80 " P 97 790108 ) /5200 164(16. 705300
carburettar 198] - 9.5 g7 790108 )/5200 164016.7)/3300
(TM, TA)
Fuel 1979-80 | 9.2 97 B7(118)/5500 | 167(17)/5700
injection 1981- 9.5 o 87(118) /5500 167(17)/3700
(M, 1A)
Turbo without 19T -80 Tul a7 107(145)/5000 | 235(24)/3000
APC (S5Mm, SA) | 1981-82 7.2 98 107(148)/5000 | 235(24)/3000
Turbo with 1982- B.5 S92-98 107145 )/5000 | 235(24) /3000
APC (SAM, 5848
Turbo 16 1984- 5.0 92-98 179(175}/5300 | 270(27.8)/3000
LSLM, SLA)
* Sweden: 93 octane
fuel without the need to alter the

Deviations in Sweden specification

1979 and 1980 model cars with car-
burettor engines can be run on 9%
octane fuel, provided that the timing is
advanced by 2°. Mon-turbo engines with
fuel injection may be run on 93 octane

Engine body

Cylindar head (B201)

timing. Howewver, the pre-ignition margin
will be alightly reduced.

Turbo-engine cars may not be run on
fuel with & lower octane number than 97

(this does not apply to lTurbo engines
with APC).

Dimension for new cylinder head:

Minimum after regrinding:z

mm {in)

mm {in)

82.75 ¢ 0.05 (5.6616 = 0,0020)
92.75 ¢ 0.05 (3.6358 ¢ 0.0020)

For eylinder heads that have been
reground, & head gasket, 0.3 mm
(0.0118 im) thicker, B available

for H engines (1981 models onwards ).
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Cylinder head (B202)

Dimension for new cylinder head: mm (in)] 140.5 % 0.1 (5.53Z5 ¢ 0.00Z9)
Minimum after r!g"h'u:ﬂrg: mm {(in)| l40.1 # 0.1 (5.5157 ¢ 0.0039)
Bning sequence
lm——
@ ® ® @

@ ® @ ® @
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Tightening torques for ML5 head bolts and TORX MI1Z bolts

The specified torques apply to the fol-
lowing bolts after fitting & new cylinder

head gasket.

Stage | Nm (Ibf ft) | 60 (44.5)

Stage II Nm (lbf ft) | 20 (67)

Stage I Run the engine to normal temperature
and then allow it to cool for 30 minu-
tes

Stage IV Nm (lbf ft) | Slacken and then retighten each bolt
to 80 (59)

Stage V Tighten through & further 909

Cylinder block

Cylinder bore:

Standard [A) mm {in) 90.000 - 90.010 (3.5433 - 3.5437)
Standard (B) mm {in) 90.010 - 90.020 (3.5437 - 3.5441)
First oversize mm {in} 90.500 (3.5&30)
Second oversize mm §in) 91.000 (3.5827)
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Pistons

Make

Piston speed (average)

at 5000 r/min.

m/sek. (ft/s)|

MAHLE ; KARL SCHMIDT, or HEPOLITE

Pistons of different makes must not

be fitted in the same engine.
13 (39.7)

Piston_type

The type of piston wsed

varies with the compression ratio of the engine.

__t @

A

ET

- ~ 3
Model Piston A, Piston
year dia, mm wigight ,
mm [ in ] {in) g {oz)

arburettor 1981- 58 (2.284) 0.4 (0.01&) 480-492(17.2-17.7)
uel injection 1981 - 58 (2.284) 0.4 (0.01&) 480-492(17.2-17.7)
urba -1%81 70 (2.7586) 6.6 (0.260) =
urba APC 1987- 0 (2.755) 2.65 (D.1D4) | 497-506(17.8-18.2)
urba 16 1984 - 64 (2.520) 4.7 (0.183) -
urbo 18 1984 64 (2.520) J.85 (0.152) | -
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Turbo -1982
Turba APC
Standard A (not spare mm (in) 89.960-09.970 (35.5417-3.5421)
part)
Standard AB mm (in) 89.970-89.978 (3.5421-3.5424)%
Standard B mm [in) B9 .978-89 .986 EJ.EQE&—E.HEE}'
Standard C mm (in) 89 .986-90.002 (3.5428-3.5434)
First pversize (0.5 mm) mm (in} 90.460-90,475 (3.5614-3.5620)
Second oversize (1.0 mm) mm {in} 90.960-90.975 (3.5811-3.5817)
*Turbo =-1982: -B89.976/89.976- mm
Other engines (Mahle/SCHMIDT) 1984-
Stanaiard A (not spare mm {in) 89 .978-89 988 (3.5424-3.5428)
part
Standard AB rarm im) B9 9RB-89.996 (3.5428-3.5431)
Standard B mm {in) B9.996-90.004 (3.5431-3.5435)
Standard C mm {in) 90.004-90.020 (3.5435-3.5441)
First oversize (0.5 mm) mm {in) 90.482-90.497 (3.5623-3.5629)
Second oversize (1.0 mm) mm_(in) 90.892-90.997 (3.5820-3.5826)

Fiston clearance

Turbo -1982 mm {in) 0.02-0.05 (0.0008-0.0020)
Turbo APC mm {in) 0.02-0.05 {D.0008-0.0020)
QOther_variants 1984~ mm §in} 0.01-0.0& {(0.0004-0.0016)




Piston rings

Top com- Second
pression COMpEes- Scraper
ring gion_ring ring
Width (thickness), mm (in)]| 1.73-1.75 1.98-1.99 2.63-2.73%
(0.0681-0.0689) (0.0780-0.0783) (0.1035-0.1075%)
Side clearance in mm (in}| 0.050-0.082 0.040-0.072
groove (0.0020-0.0032) (0.0016-0.0028)
Working gap in new mm (in)| 0.35-0.55 0.30-0.45 0.38-1.40%=

(0.0138-0.0217) (0.0118-0.0177) (0.0150-0.0551)

Applies to segment

* Segment width (thickness): 0.58-0.64 mm (0.0028-0.0252 in)

pins
mm (in)| 23.996-24.000 (D.9447-0.9449)
mm {in}| 0.005-0.014 (0.0002-0.0006) (sliding fit under
gentle thumb pressure )
necting rods
ter of big-end mm (in)| 56.000=56.019 (2.2047-2.2055)

imum permissible
Iht wariation per set

r of small-end bush mm (in)

g lez)

24.005-24.010 (0.9451-0.9453)

& (0.215)




Crankshaft

Maximum variation in
stralghtness mm (in)
End float mm (in)
Maximum ovality of journals mm (in)
Maximum taper of journals  mm (in)
Radius of main journal

fillet mm in}
Main bearing clearance mm {in)
Big-end bearing clearance mm [in)

0.10 (0.0039)
0.08-0.28 {(0.0031-0.0110)
0.05 (D.0020)
0.05 (0.0020)

.5 (0.0866-0.0984)
-0.062 (0.0008-0.0024)
0

2.2-2
0.020
0.026-0.061 (0.0010-0.0024)

Colour markings of main bearing
and big-end bearing shells:

Thin Thick
Standard Fed Blue
First undersize Yellow Green
Second undersize White Brown

Crank pin diameler:

Standard mm [in)
First undersize mm (in)
Second undersize mm (in}
Third undersize mim {ind

Fourth undersize mm (in)

5].981-52.000 (2.0465-2.0472)
£]1.731-51.750 (2.0367-2.0374)
5]1.481-51.500 (2.0268-2.0276)
5],237-51.250 (2.0172-2.0177)
£0.9Q87-51.000 (2.0074-2.0079)
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Main journal diameter:

Standard mm (in)
irst undersize mm (im)
second undersize mm (in}

rd undersize mm (in)

Fourth undersize mm (i)

57.981-58.000
57.731-57.750
57.481-57.500
27.237-57.250
>6.987-57.000

(2.2827-2.2835)
(2.2729-2.2736)
(2.2630-2.2638)
(2.2530=-2.2539)
(2.26436-2.26841)

we mechaniam

.Iin after running at normal temperature
gz 2201 engines only.

clearance, mm, in engine having stood for

Jl engines Turbao Other engines
checking: inlat 0.15-0.30 0.15-0.30
exhaust | 0.40-0.50 0.3%-0.50
adjusting: inlet 0.20-0,25 0.20-0.25
exhaust 0.45-0.50 0.40-0.45

J availlable in intervals of

iy

BIlE: 6.95%-6.980 mm

1

Eall: 7.955-7.980

BEul;
B202:

Inlet walve

aust valves have a stellite coating
d therefore not be machined.

-

| using valve grinding paste is the

8 with fuel injectionare sodium
d the sodium must therefore be
efore the valves are scrapped.

anded method. The exhaust valves

BI0Z: 6.960-6.97%
Ball: 7.960-7.97%

*- iil|

ozz-1
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Valve guides

8201 B202
Length mm [in)] 46.65 (1.8366) 549.0 (1.9291)
Outer diameter mm (in)] 135.040-13%.051 12.03%9-12.050

(0.5134-0.5138) (0.4740-0.48744 )

13.000-13018
(0.5118=0.5125)

12.000-12.0148
(D.6724-0.8731)

Bore for valve guides mm (in)
in eylinder head

0.5 (0.0197) measured on valve head
raised 3 (0.1181) above seat

Maximum cleerance min {in )
between valve stem
and valve guide

333 W g

3
2
A min Z1.8 mm A min 19.6 mm
(0.8583 in) (0.7717 in)
B min 26.6 mm B  min 24 mm
(1.0472 in) (D.9449)
C min il.ﬂ_mm C  min 268.4 mm
: (1.2362 in) (1.11B1 im}
Valve sprimgs
B201 B20Z —
Length when fitted  mm (in)| 39.5 (1.5551) 37,0 (1.4567)

Free length mm (in)] 4%.7 (1.8780) 05 + 1.5 (1.7717 + 0.05)
Length when under
load of 740-800 N
(162 - 174 Ibf) mm (in}
Length when under
load of 595-643 N

(131 - 14l 1bf) om0 3

29.5 (l1.1614)

28.4 (1.1181)

Cam followers

B20l1 Bi02
Diameter mm {in})| 37.87-38.98 32.959 - 32.975
{1.4909-1.4953) (1.7976-1.2982)
Helght mm (in)| 33 (1.2992) 26 (1.0236)
Bore for cam followers
in cylinder head i
{camshaft bearing mm {in)| 3B8.000-38.016 33.000 - 33.016
assembly ) {!.4'5'51-1-&95?} (1.2992-1.2998)
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Shims for valve adjustment (B201 engines only)

Diameter mm {in) 15.5 (0.6102)
Thickness mm {in) 1.77-2.89 (0.0697-0.1138)
23 shims available within the range,
at_intervals of 0.05 mm (0.002 in)
Camshaft
B201 BIC2
Mo. of bearings 5 5

Bearing diameter

End float

28.94 (1.1394)

0.08-0.25
(0.0031-0.0098)

28,922-78.935
(1.1387-1.1%2)
0.08 - 0.35
{0.0031-0.0138)

Cam lift at 0 valve clearance

Inlet valves Exhaust valves
Carburettor engines mm {in}| 10.8 (0.4252) 11.0 (0.4331)
Injection engines mm (in)| 10.8 (0.4252) 11.0 (0.4331)
Turbo -1982 mm (in)| 9.1 (D.3583) 10.5 (D.4134)
Turbo APC (B201) mm (in)| 10.8 (D.4252) 11.0 (D.4331)
Turbo 16 (B202) mm (in)| B8.65/6.65 B.&5 (0.3406)
{0.3406/0.2618)
Valve timing
{at design clearance: 0.3% mm, inlet; 0.5% mm, exhaust )
Inlet valves Exhaust valves
Open Close __Open Close
Carburettor engines, 1981 enwards 10® BTDC S4° ABDC 46° BBDC 18° ATDC
Injection engines 10° BTDC 54° ABDC 46° BBDC 18° ATDC
Turbo, -1982 17¢ BTDC 40" ABDC &2° BBDC 2° ATDC
Turbo APC, BZ01 10® BTDC 54° ABDC 46° BBDC 18° ATDC
B202 -1985 10* BTDC 56° ABDC 56° BBDC 16 ATDC
B202 1986 16 BTDC _56° ABDC 61° BBDC 13° ATDC
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Tightening torques

Torgue, Mm Torgque, ft.lb Dimension
Main bearings 110 Bl.4 M 12
Big-end bearings 35 40.7 M 10
Camshaft bearing caps, B20l 18 13.3 M B
B202 15 11.1 M 8
Valve cover B201 5 3.7 M &
B202 15 11.1 M
Crankshaft pulley 190 140.6 M 16
Rear engine plate {(flywheel end) 20 la.8 M 8
F lywhsel &l a4 4 k10
Ol pump B 5.9 M &
Spark plugs 28 20.7 M lhxl.Z5
Chain bensioner , Bz201 12 8.9 M &
Chain guide, B201 12 8.9 M &
Chain tensioner, BZ0zZ 63 46.6 MM 10
Camshaft sprocket, B201 70 14.8 M B
Camshaft sprocket, B202 63 46.6 M 10
Inlet manifold 18 13.3 M B
Thermostat housing 18 13.3 M B
Throttle housing 18 13,3 M 8
Exhaust manifold, Turbo e 18.5 M B
gll other models 20 14.8 M B
Timing cover 20 14.8 M B
Distributor, B20l 3 3.7 M &
B 202 20 14.8 M B
Oil filter 10 7.4 38"-16UNF
il pressure switch 10 7.4 1/4"-1BNPTF
EGH valve 15 11.1 M Léx1.5
Engine block heater plug 35 40.7 R 3/g"
Drain plug, coolant b1 22.2 M laxl.5
Frock delector, wp to and incl.
1982 models B 5.9 =
1983 models cnwards 205 14.8+3.7 -

All other bolts should be tightened

as follows:
Dimension Tightening torgue
Mm ft. b
M5 5 3.6
M & 10 7.2
M B z0 l4.4
M 10 a0 __23.8
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Lubricating system

5273

Oil capacity, including oil cleaner, B201 liter 3.8
B202 liter 4.0
Turbo: The il cooler
molds an additional
D.5 liter
pme between MAX and MIN
ks on dipstick liter 1.0
ommended oil, Turbo Saab Turbe Motoroil or
nil to APl Service
Others SF/CD or SF/CC
APl-Service SF/CC
ity: 10W-30, 10W-40 or SW-30.
In markets where thess
viscosities are not
available, 15W-40 or
15W-50 oil may be used.
pressure
pump pressure-reducing valve
ar: B201 bBar (PSI) 4,5-5.0 [(65-72)
B2 bar (PSI) 3.6-5.2 (52-75)
eming light lights up at bar (PS1) 0.3-0.5 (4.4-7.2)
pressure at 2000 r/min, engine
rature of B0 C and 10W-40 oil bar (PSI) Minimum of 3.0 (43)
pump
float belween rotor and housing mm_(in) 0.05-0.08 (0D.0012-0.0031)

022-1%
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Cars equipped with catalytic converters

Injection engine T
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Injection engine -1983 (Canada only)
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Special tools

Some tools can also be uwsed im other

Qroups.
ﬁ?‘)
[ 3
@ >
78 &0 794 Floor stand for B3 92 163 Holder for engine
stationary installation floor stand
83 93 951 Holder as from model

1985

78 60 877 Bench stand 78 60 BOZ Qil pan, for floor
stand
78 &0 A% Vice stand

!
- A

e

=
=\l : g :
W [ 3
78 61 479 Movable stand B3 92 409 Lifting yoke, power
ialternative for unit
TR &0 T94)
B3 20478 Axle for stand

102-1
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§
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W
78 &2 014 Strap wrench ail
filter standard
filter
83 93 332 Strap wrench oil

filter (removal

of factory installed
filter at 1200 mile
service )

B3 91 B4Y Dolly, removal
af chain wheeal

83 92 540 Installing tool,
crankshaft seal,
flywheel end

102-2

' ~ 57003

B3 93 209 Spacer tool, unloading
front suspension

when removing
the power wunit

58130

B3 93 340 Tool for fitting
Liming-chain-end
crankshaft seal.

83 94 215 Tonl for fitting
Liming=chain-end
crankshaft seal as from
1965 models. Supersedes
toal A3 93 340.

83 92 947 Locking segment for
locking of crankshaft




B 92 95l Ring spanner, pulley 83 91 397 Drife, flywheel
bolt bearing
B3 93 639 Socket for pulley bolt

{as from 1984 models)

e

83 92 300 Spring depressor (for 7B &2 287 Piston installing
use in car or on Te- toal
moved cylinder head)

5 281

Spring balance,
checking of piston
clearance

83 93 050 Installing and removing 83 90 130
tool, walves
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52057

83 91 &40l Magnetic tool, 83 97 193 Valve cutler assy.
removal of cam 83 92 201 Cutter 75
followers 83 92 219 Cutter 117 -45°
78 &1 057 Guide spindle
78 &1 D65 T-key
The remaining tools in the set are
for other Saab-models

BS 92 326 Air nipple, spark
plug hole

@D

a3 93 910 TORX ELlé socket, 1/2" B3 93 928
diri ve

B3 93 936

B3 93 944

i E

Meway type 008m 150-7
(AGB) guide spindle for
45° and 60° valve grinding
tool. Suitable for wvalve
guides of inside diameter
of 7 mm (H7).

Neway type 8-270 &0° (AGH)
valve seat grinding tool

for use with 45° and 60°
valve grinding tools.

Valve guid reamer, 7 mm
dia., for stiff H7 fit
{£.97 mm dia. valve stem).




83 92 268 Reamer, valve
quide @ 8 mm HB8

83 94 140 Adaptor for checking of
expansion tank pressure
cap .

- FADTER RN

B3 92 328 Compressed-air
adaptor for spark
plug drilling

B3 92 631 Valve guide tool {for
removal and installa-
tion in a press)

B3 91 450 Measuring tool,
valve play
83 92 250 Measuring point

B3 94 157 Tool for removal
of wvalve seals
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Dial indicator

BY 94 181 Sleeve. 78 40 &22
B3 @4 207 Tool: for fitting of valve
collets.
=T
.IIl I —
i
!
L/ 58131
a3 23 357 Tool, chain tensioner B3 92 185 Spanner , crankshaft
balt [(turning the
erankshalt to adjust
valves)

Valve stand.

B3 93 Tas Protective sleeve for 83 93 787
cyiindrical gquide for cam
follower {(set of l&).
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B3 93 78l KD-tools type 308 valve 83 93 795 Cylinder head bracket for
gpring comprassor for use use with floor stand

with special anwvil 78 60 T94.

a3 93 1.

s 93 119 Special anvil for use with
valve gspring compressor
83 93 76l.

m
|
l :
9% 753 Measuring head for valve 83 23 803 Tool for fitting valve
clearance . guide seal.
g 5 2h73
21 63} Measuring plate, 83 93 589 Centring tool.
checking of adjusting Used for centring
pallets oil pumps without

guide pins or in the
case of unwanted noise
in the oil pump on
H-engines.

wz--7



Femaval Fitting
B3 93 Bl1 Pull rod for removal/fit-
pos £ ting of valve guide.
83 93 B29 Sleeve for removal of
pos 3 valve guide.
83 93 837 Stop for fitting of valve
pos 4 guide .
83 23 B4AS  MNut for removal/fitting of
pos 5 valve guide.
83 90 379 Centring sleeve.
pos & The sbowve tools, namely,

the pull rod, spacer
sleeve, stop, nut and
centring sleeve are used
with the wvalve quide press
{ jack-screw ).

B3 93 571

102 -8

Spanner 13 mm,
removal and fitting of
glave cylinder pressure
line

MY 16 Spark plug socket
with 3fB-inch drive [ABR
tomanto ) .

83 23 902

@

5 2/369

B3 93 910 Torx E 16 Socket with
1/2-inch drive (AB
Momento) for
removal/fitting of
eylinder head bolts.

83 935 175 Tool, removal of
cluteh shaft




Technical description

Engine . : - = = « « « « « 200-1 Engine mountings B201 . . . . .200-7
Lubricating system . . . . 200-5 - ‘
Engine

General

The water cooled engine is a four-in-line
with owverhead camshaft. The crankcase
ventilation is  totally enclosed. The
eylinder block is inclined at an angle of
45% to the right and the cylinder head is
of the cross-flow type, i.e. with the inlet
ports on one side and the exhaust ports on
the other. The engine 15 mounted with the
clutch towards the front of the car and
with the timing chain and the no. 1
cylinder towards the rear. The engine is
avallable in carburettor, fuel inpection and
turbocherged wersions and in B-valve and
l&=valve variants.




Cylinder block

The cklinder block is made of special cast
iron, caest in one piece. The cylinder
bores, surrounded by cooling jackets, are
drilled straight out of the block. The
block also contains oilways for the lubri-
cating system.

Crankshaft and bearings

The crankshaft is forged with ground jour
nals which have been surface-hardensd by
"Tenifer" treatment, which provides a hard
non=metallic surface giving good protec
tion against wear. There are five main
bearings. The centre bearing also locates
the crankshaft axially. The shaft contains
drilled passages for lubricating oil. All
main bearing shells can be replaced. The

2002

crankshaft drives the oil pump via a
driving plate on the transmission sprocket,

and the water pump and alternator via a
belt drive. The power steering servo pump
and the AC compressor are also belt-
driven from pulleys on the crankshaft.




Pistons and piston rings

The pistons are made of light alloy and
are provided with grooves for two
compression rings and one oil scraper ring.
The top compression ring is flat with a
chromed finish. The sscond compression
ring has oil-scraping characteristics and ls
somewhat wider than the top ring. The
actual pil scraper is a three-plece ring.

Cylindar head

The cylinder head is a precision, light=-
alloy casting. It is secured to the block
by means of Torx-type bolts. The wvalves
are made of steel with chromium-plated
stems.

The inlet valves have induction-hardenaed
heads. The exhaust wvalve hesds are
stellited .

Connecting rods

The connecting rods are forged and fitted
with =small-end bushes in  which the
gudgeon pins run. The small-end . bushes
and big-end bearing shells ecan. be
replaced.

The gudgeon pins have a floating fit in
the pistoms and connecting rods. The pins
are located by a circlip at each end of
the gudgeon pin hole.

Cylinder head, l6-valve variant
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The combustion chambers are hemispherical
and each cylinder has four valves with the
spark plug located centrally.

The hydraulic cam followers adjust automa-
tically to differences in valve clearance
caused by variations in temperature. The
main advantage of the hydraclic cam
followers is that they operate silently and
are extremely reliable.

Camshafts and cam followers

The engine has twin overhead camshafts,
each of which is mounted in five bearings.
The cams have a wide base circle, which
provides a large amount of lift but with
little stress. The camshafts are driven by
8 chain with an effective automatic chain
tensioner. The camshafts are direct acting
on the valves via hydraulic bucket-type
cam followers. The distributor is driven
direct from one of the camshafts.

¥ L
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Dil flow through the cam follower

Each cam follower has two storasge cham-
bers and one high-pressure chamber. A
spring-loaded ball valve seals the orifice
between the high=-pressure chamber ard the
adjacent storage chamber. A return spring
in the high-pressure chamber acts on the

4. High-pressure
chamber
2. Spring

1. Storage chamber
2. Leakage orifice
3. Check valve

gliding piston, to maintain & constant
clearance between the cam follower and
the base circle of the cam. At the same
time, the high=pressure chamber expands
and makes up the oil volume, to compen-
sate for leakage losses occurring at
gctuating pressure in the orifice between
the piston and the cylinder.

Lubricating system (B202)}

The lubricating system for the engine has
forced-flow circulation (see illustration).
The oll pressure is generated by a gear-
type pump consisting of a pinion and an
eccentric ring gear. The pump is driven by
the crankshaft and is interposed between
the timing cover and the crankshaft
pulley. A relief valve in the timing cover
limits the oil pressure and diverts surplus
oil ta the inlet side of the pump.
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incorporated in the securing bolts for the
camshaft bearing caps. Deaeration of the
pil iz effected as it flows through the
camshaft bearing.

Qil filter (B202)

The oil flows from the inlet strainer in
the sump through the oil pump and via the
oll filter to the main gallery in the
gylinder block. OQilways run from the
gallery to the main bearings and a rising
pilway rurns to the cylinder head for
lubrication of the camshafts and wvalve
mechaniam. A pipe for lubiication of the
turbo unit iz also conpected to the main
oil gallery.

i |
51154

= The oil filter is of the full-flow type: i.e.
all of the oil circulated to the lubrication
points flowsa through the filter.

¥

The hydraulic cam followers operate In an
pil bath, with 0il supplied wia oilways
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Engine mountings (B201)
General

The engine mountings are designed Lo
absorb the movemant of the engine while
it is running and also to protect the body
from engine vibration and noise.

The damping action of the engine mounting
rubbers is progressive - the greater the
load on the mounting rubbers the greater
the resistance.

Thus, the engine mountings protect the
surrounding components  from excessive
movemant of the engine.

Engine mounting rubbers

The engine mounting rubbers have two
primary modes of operation: under normal
driving conditions, only the Mo. 1 sections
of the mountings are operative, providing
low damping resistance. Howaver, when
the car is accelerating or braking hard,
sections 2 and 3 also come into play, pro-
viding a considerably greater damping
effect.

Checking the engine mountings

The engine mountings can be inspected in
situ.

Check:

To see if the rubber bonding has come
away from the mounting body.




|

That there is clearance between the
rubber and the mounting body at both
top and bottom.

Hydraulic engine mountings (B202)

Hydraulic engine mounting rubbers have the
following advantages over conventional

anes:

Improved damping of horizontal move=
ment of the engine during accelera-
tion.

Improved damping of wvertical move-
ment of the engine when the car is
travelling over bumpy ground.

Improved damping of vibrations when
the engine is idling.

Improved sound-insulation properties
between the engine and body.

As from chassis Mo. F1033151, hydraulic
engine mountings are fitted at the two
rear mounting points in Turbo 16 models
(with manual gearbox).

As from 1986 models, cars with manual
gearboxes have hydraulic engine mountings
fitted all round.

As from 1986 models, cars with automatic

transmission have hydraulic engine moun-
tings at the two rear mounting points.
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The hydraulic engine mounting has twao
chambers containing a special damping
fluid.  Linking the two chambers is a
port, and the length and cross-section
arca of this port govern the damping pro-
perties of the mounting. The chambers
are also separated by @ diaphragm which
takes up the forces generated by the small
movements of the engine occurring under
normal conditions.

The capacity of the diaphragm iz nol suf-
ficient to damp large engine movements;
under these conditions, fluid is forced
from the upper to the lower chamber,
equalizing the pressures. The damping
action of the hydraulic mounting is there-
fore progressive, with the resistance to
movement increasing with load.

Upper chamber
Lower chamber
Fort

Diaphragm




Removal and refitting

Removal and refitting, B201 . . 201-1 Separation of engine and
Removal and refitting, B202 . . 201-1D automatic transmission,

manuval gearbox, BZ01 and B202 . 201-22

Removal and refitting B201

Removal of power train
For major work on the engine and trans-
“mission, the entire power train should be
lifted out of the car. Removal of the
engine by itself is not recommended.
1. Dizconnect the positive battery lead.
£. Drain the coolant through the radiator
drain cock and drain plug in the
engine block.
3. Remove the hood:

- Disconnect the windshield washer
hose

- Undo the hood hinge links

=  With the aid of assistant, lift off
the hood.




&. Undo and remove the following con-
nections (see illustration)

a. Starter mator connections.
b. Upper radiator hose.

¢. The earthing braid.

d. Temperature transmitter.
e, Ignition coil.

f. Oxygen {Lambda) sensor connectors
( certain markets only)

g. Clutch hydraulic lines.
h. Lower radiator hose.
i. Air cleaner and connections.
j. Fuel lines.
k. Choke cable.
1. Throttle cable.
m. Expansion tank hose.
n. Oil pressure transmitter.
o. Rear cable harness, engine.
p. Heating system hoses.
Q. YWacuum hoses.
Injection engines.

r. Elsectric
system

connections injection

g. Fuel lines, injection system.

NOTE
Clean the area around The connections
bafore disconnecting. Plug and seal all

OpPETINGS .

t. Fuel distributor and air cleaner
with connections.

201-2

APC-System

u. Electric connection Lo solenoid
valve .

v, Solenoid valve.
v . Connector, knock deteclor.
Cars with aner—assii’r_ad steering
z. Disconnect the two hydraulic lines
from the servo pump and plug the
DpEnings .

Cars with air-conditioning (AC)

Remove the compressor, rest it on the
RH wheel-arch and disconnect the
glectrical leads.

Remove the auxiliary fan.







S.dndo the clips and remove the bellows
from the inner drivers.

G.8.

.

2014

Place spacer Loal 83 93 209 between
the upper control arm underside and
the car body. (Insert the tool from
the wheel housing side.]

The spacer takes the load off the
front suspension when the car s
rajsed.

Lift the fromt end of the car and
suppart it on stands.

Remove the lower end plece from
the econtrol arm. Pull out  the
gteering knuckle assembly  and
support the end plece against the
control arm outer end.




7. Manual transmiszion:

Put the gear lever in neutral. Remove
the nut and tap out the teper pin in
the gear shift rod joint. Separate the
joint from the gear shift rod.

7. Automatic transmission:

a. Femove Lhe retaining screw for the
Qe ar selector cable at the
Lransmission .

b. Withdraw the cable with the gear
selector rod in its extreme forward
position {(P).

c. dlide back the spring=loaded sleeve
on the gear shift rod and unhook
the end of the cable.

8. Unbolt the exhaust pipe from the
exhaust manifold.

9. Disconnect the speedometer cable from
the transmission.

i0. a. Remove the rear engine mounting
bolts.




11.

b. Slacken the front engine mounting
nut so that the mounting can be
lifted out of the bracket.

There iz no need to remave the nut.

Attach lifting gear to the two lugs on
the engine and slightly raise the unit.
Move the power unit to one side and
free the two universal joints.

Lift the power wnit out of the car.

Fitting the power unit

i

Z.

a. Check that the inner  universal
joints are packed with grease.

b. Fit new gaskets to the exhaust
pipe flanges.

¢. Hook the clips onto the inner dri-
VErs.

Lower the engine into the engine com-
partment and adjust the lifting sling
to tilt the engine forward, =o that
the front mounting locates In its
bracket before the rear mountings,
and then continue to lower the rear
of the engine until it is approximately
50-60 mm (2-2.5 in) above the rear
mawnting points.




3. a. Engage the LH drive shaft joint by
simultaneously moving the engine to
the left.

- b. Lower the engine carefully onto its
mountings and, at the same Lime,
guide the RH drive shaft joint into
the driver cup, and align the
exhaust pipe flanges.

Check that the gaskets are properly
seated.

ge. Fit the RH end piece to the
contral arm, and fit the two bolts

and locknuts.

Inserting the LH drive-shaft joint

Fit the rear engine mounting bolts and
tighten all engine mountings.

Fit the exhaust pipe flanges.

panect the speedometer cable.

201=T
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7. Manual transmission:

Connect the gear shift rod joint and
fit the taper 'pin.

8. Automatic transmissicn:

Connect the cable to the gear selec- { ) LJ Jﬂ'f
tor rod and secure the cable sheath to ' e B
the transmission. 4 !-___i____

Check the gear positions and adjust if
NECESSary .

9. Fit the bellows and clips at the inner
universal joints.

10. Remove the spacer tool B3 93 209

11. Re=fit the hoses as shown in the
illustration on page 201-2,

201-8




TE

hen installing the air cleaner assembly
gnd the mixture control unit ensure that
re iz at least 10 mm (0.3937 in)
learance round the throttle controls.

- Replace the hood and connect the
windshield wiper hose.

. Fill up with coolant and blead the
cooling system by means of the
bleeder nipple on  the thermostat
housing .

. Reconnect the positive battery lead.

Test drive the car. Check the coolant
level after driving.

ions, cars with power steering

Cennect the two hydraulic lines to
the servo pump.

Tightening torque:
Servo pump coupling
H0-34 Mm (14.8-25.7 ft Ibs )

TE

not over-tighten the couplings as this
damage the seals.
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Removal and refitting
B202

Remaval of power train

1.
r

Remove the hood {(bornet).

Fit tool &3 93 209 under the upper
control arm on the right-hand side.

Disconnect the positive (+) lead from
the battary.

Crain the coolant.

Slacken the wheel nuts on the right-
hand front wheel.

Raise the front of the ear and place
axle stands undernsath the front
jacking points.

Engage reverse gear.

. Carey out the following from under-

neath the car:

a. Remove the taper pin from the
gear shft rod joint.

b. Disconnect the speedometer cable.

c. Remove the belt securing the
exhaust pipe to the clamp bracket
on the transmission.

d. Slacken the clips round the rubber
boats on the inner wniversal joints
and slide the rubber boots clear
{this operation can also be done
fram abave).
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Un the right-hand side of the car:

?. Remave the front wheel.

10. Separate the end piece from the lower
contral arm.

l11. Separate the universal joint and posi-
tion the fork C(knuckle) in front of
the driver. Support the end piece
againat the outer end of the control
#Arm.

12, Disconnect the positive (+) lead from
the battery and free it from the clips
holding it to the body. Disconnact the
earth braid from the transmission.

13. Dizconnect the starter motor leads.

14, Unbolt the exhaust pipe from the
exh@ause manifold.

15. Disconnect the pressure pipe from the
steering serva pump and have a plug
handy to prevent oil escaping from the
pipe. Take care not to drip oil onto
the engine mounting and control arm
rubbers .
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16. Remove the AC compressor drive belt.

Fram the left-hand side of the car:

17. Disconnect the cooling system hoses at
the following connections:

6. Heat exchanger valve
b. Expanslon tank
c. At the bottom of radiator

d. At the thermostat housing.

18. Disconnect the LH system cable har-
ness as follows:

a. At the LH sensor (air mass

meter )
b. At the throttle switch
c. At the auxiliary air valve
d. At the injection valves

p. At the thermostatic switeh (NTC
resistor)

f. The earthing points on the front
lifting lug.

MOTE
Use 8 small screwdriver to release the
temalon im the =springs on the terminal
blocks.

-

19. Disponnect the other cable harness
connections as follows:

a. At the AC compressor. Terminal
block and plug connector {earth
lead) .

b. At the alternator , and the
green/white cable to the positive
(#}) terminal on the regulator.
Earth (black) cable.

c. Blue cable from oll

switeh.

Pressure
d. The black; yellow and red leads to
the idling-increase valve.

e. Yellow/white cable from tem-
perature transmitter.

f. Grey cable from knockdetector.

Release the cable harness from the
elip on the fuel injection mamifold,
from the rear of the engine and from
the coolant hose between the engine
and the expansion tank.

201-12




20.

21 .

22.

23.

Withdraw the loose cables, guide the
harness out of the engine compartmeant
and place it on top of the power
distribution wnit.

Remove the adjusting bolt in the
alternator bracket, remove the drive
belts, and lift the alternator clear.

Disconnect the brake servo hose from
the inlet manifold. Disconnect the
throttle cable and sheath.

a. Remove the AC compressor and
bracket from the block.
Place them on the filter housing
for the heater system.

b. Secure the alternator.

24.

Disconnect the fuel lines at the con-
nections at the front of the Ffuel
injection manifold and on the Ffuel
pressure Pegulator.

Engines with intercooler:

25.

26.

27.

28.

31.

Femove the cail.

Disconnect the turbo @ pressure line
from the turbo compressor and the
intercooler/throttle housing.

Hemaove the asuxiliary fan.

Remove the air mass meter together
with the suction pipe for the turbo
unit. Disconnect the hoses at the
solenpid wvalve, and the crankcase
ventilation at the suction pipe.

Disconnect the cables from the Hall
tranasmitter amd coil in the distributor.
Free the Hall transmitter cable from
the clips on the clutch cover.

Disconnect the solenoid walve hoses
from the connections on the turbo wunit
and charging pressure regulator.

Disconnect the hydraulic hose from the
gslave cylinder. Plug the hose to stop
fluid escaping.

20113




32. Remove the engine mounting bolts.

33, The AC bracket {on engines with air
conditioning) incorporates a recess for
attachment of a lifting hook. Rather
than use this recess, attach lifting lug
9% 13 222 to the waler pump cover,
using the existing balts.
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34. Attach the lifting gear and raise the
engine until the left-hand, inner uni-
versal joint can be separated.

35. Raise the engine to enable the hoses
g the air-cooled pil cooler to be
disconnectbed.

36. Disconnect the hose to the steering
gervo pump and drain the oil in the
sysbem.

When lifting the enging out of the car,
keep it close te the bulkhead to prevent
the radiator and solenoid valve from being
damaged by the front engine mounting.
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Refitting the power train

1.

2.

Check that the inner universal joints
are packed with grease.

Suspend the engine from the lifting
gear. Adjust the lifting gear so that
the front engine mounting is slightly
lower than the rear mountings.

Lower the englme into the engine com-
partment wuntil the hoses to the air-
cooled oil cleaner and servo pump can
be connected.

« Guide the engine into position,

attending to the following items in the
order given: front engine mounting,
left-hand inner universal joint and
right-hand inner universal joint. Lower
the engine until it rests on the rear
engine mountings and fit the mounting
baolts.

. Unhook the lifting gear and unbolt the

lifting lug from the water pump (cars
equipped with an AC compressor ).

Fit the AC compressor and its
mcant ing .

From the right-hand side of the car:

7. a. Fit the end piece tp the lower

EI

?I

caontral arm.
b. Fit the wheel.

. Fit the exhaust pipe loosely to the
exhaust manifold.

d. Rest the battery Ilead on the
starter motor and clip the lead to
the body. Connect the earth braid
to the transmission casing.

Connect the pressure pipe to  the
steering servo pump.,

Fit the drive belt for the AC
compressor and tighten it.
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10. From undeeneath the car ,refit
/reconnect the following

a. The rubber boots and clips on
the left-hand and right-hand umni-
versal joints.

b. The bolt in the exhaust pipe clamp
bracket.

1 The speedometer cable.

d. The taper pin in the gear shift rod
joint .

11. Lift the front of the car, remove the
axle stands and lower the car to the
ground.

12. a. Tighten the nuts on the right front
wheel to the correct torgque and
remove tool 83 23 209 from under
the right-hand upper control arm.

b. Tighten the bolts securing the
exhaust pipe to the exhaust mani-
fold.

13. From the left-hand side of the car:
Fit the alternator belts and the
alternator adjusting bolt. Adjust the
tengion of the alternator belts and
tighten the locknut.

l4. Reconnect the coolant hoses at the
following connectiong:

B. Heat exchanger valve
b. Expansion tank
¢. Bottom connector on radiator
d. Thermostat housing
Engines with intercooler:
15. Fit the auxiliary fan.
l6. Refit the air mass meter together
with the suction pipe for the twrbo
unit. Reconnect the hoses to the
solenoid valve and the crankcase ven-
tilation.
17. Connect the turbo pressure line to the

turbo compressor, intercopler and
throttle housing.
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8. Refit the coil.

9. Reconnect the ecable harness for the
LH system (see illustration). Run the
wiring loom along the top of the
engine, securing it by means of two
clips to the fuel injection manifold,
with the marker tape under the front
clip. Connect the respective connector
blocks {each block is marked for
identification). Continue the run of
thee loom towards the front of the
engine, passing it wnder the upper
hose to the auxiliary air wvalve and
connecting the 3I-pole connector to
the throttle switch and the &-pole
connector to the air mass meter.

he wiring loom with the marker Lape
Blong the back of the engine and secure it
| the two brackets by means of the two
%, In such a way that the marker tape
pE just under the lower clip.

the leads to the alternator and the
power distribution unit along the rear edge
if the fuel injection manifold, underneath
coolant hose between the engine and
ne expansion tank, and secure by means
f three clips.

The APC lead follows the loom from the
engine via the collant hose.

« Connect the fallowing components:
a. Air mass meter

b. Throttle switch

C. Auxiliary air valve

d. Injection valves

B Thermostatic switch (MNTC
resistor

f. Earthing points at the front lifting
lusg .

. Reconnect the distributor leads. Run
wiring loom G from the Hall
transmitter along the edge of the
clutch cover, behind the auxiliary air
valve and over the thermostat housing
o the connection on the distributor.
Secure the cables in clips in two pla-
ces on the clutch cover, underneath
the rubber hose at H and at the ther-
mostal housing.
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12. Connect the cables to the solenoid on

the: starter motor as shown in the
diagram. The positive (+) lead from
the battery should bec connected clo-
gest to the salenoid,.as shown in the
diagram.
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Connect the AC compressor.
Reconnect the leads to the alter-
nator and the following com-
ponents:

il pressure switch (blue cable).

[dling-increase valve (black, vellow
and read leads).

Temperature transmitter
L yellow/white } .
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Run the (grey) cable to the knock
detector adjacent to the hose from
the expansion tank and along the
wiring loom for the idling-increase
valve to the connector on the
knock detector. Clip the cable to
the coolant hoses from the expan-
sion tank and to the preheatervalve
body .




Reconnect the throttle cable.
“econnect the brake servo hose.

ect the fuel lines. Clip together
fuel hoses and oil cooler hoses
ind the stay on the inlet manifold.

pnnect the hydraulic hose to the
clutch  slave cylinder and bleed the
system.

Connect the solencid valve hoses to
Ethe turbo wnit and the charging
pressure regulator.

Fill up the steering servo reservoir
with hydraulic fluid.

efill the cooling system.

Refit the battery and connect the
positive (+) lead,

I

« Refit the hood (bannet).
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Separating the enging from the
transmission (manual transmission)
B201 and B202

1. Clean the external surfaces of the
t: engine and transmission.

2. Drain the engine oil. Remove the EGR
pipe .

3. Remove the clutch cover, the oil
dipstick pipe and the oil return pipe
fram the turbo compressor.

4. Remove the stay plate from the
transmission .

5. Withdraw the clutch shaft using sliding
hammer 83 %0 270 and joint
87 90 529.

6. Remove the three socket screws from
the slave cylinder.
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7. Undo all bolts in the mating flanges
between the engine and transmission.
Release the clip for the oil filler pipe
at the throttle control om the inlet
manifaold.

B. Lift the engine carefully off the
transmission E-T-T-1 illustration},
removing the release bearing oguide
sleeve gt the same time.

Caution

If the engine and transmission fail to
separate, make no attemplt to prise them
apart without first checking that all the
Bolts have been removed.

Before fitting together the engine and

transmission:

= Ensure that the mating flanges between
the enging and transmission are scrupu-
lously clean.

- Check that the two guide eleeves are
fitted in the transmission.

= Fit & mew gasket on the transmission
flange. Apply sealing compound to the
cuttings in the gasket ends indicated in
the illustration.

Apply thread sealing compound to the
six bolts to be fitted In the holes indi=-
cated in the illustration.

Fefit in the reverse order.

NOTE

The guide sleeve and release bearing must
be held in position against the clutch as
the engine is lowered onto the transmission
flange .
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Threaded in the
Long balt for engine mounting (no washer)* engine block

Sealing compound

Stud in
transmission

Fires

9E/Z S

Standard torque engine-transmission bolts:

725 + 3 Nm (18.5 £ 2.2 ft. Ib)

Separating the engine from the automa
tic transmission
B201 and B202

j B Clean the outside of the engine
and transmission.

Z. Drain the engine oil.

3. FRemove the cover over the flywhees!
ring gear.

4. Remowve the starter (up to and
including 1984 models only).

5. Disconnect the throttle cable from the
throttle wvalve housing.
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Remove all bolts in the mating flanges
of engine and transmission.

FRemove - the bolts securing the
flywheal ring gear to the torgue oon-
verter.

Turn the driver disc, so that the
plate angles will be horizontal. Lift
the engine  carefully off the
transmission.

Fit the torque converter support
(special tool B7 90 255),

Before fitting together the engine and
automatic tranamission:

Ensure that the mating flanges between
the engine and transmission are serupu-
lously clean.

Check that the two guide sleeves are
fitted in the transmission.

Fit @ new gasket on the transmission
flange . Apply sealing compound to both
sides of the gasket as indicated by the
arrows in the illustration.

Apply thread sealing compound to the
six bolts to be fitted inm the holes indi-
cated in the lower illustration.

Be careful not to damage the centre
stub of the torque converter when
lifting the engine into position over the
transmission.

Hefit in the reverse order
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o dismantle . . . . . & « . . 210-3 To assemble . . . . . . 210-8

Chain tensipner in engines
up to engine nos.

E22812 and E57339
BZ01 Engine, exploded view

210-1




SDIT/ES

exploded wview

B202 Engine,




To dismantle

1. Remave the engine mountings and the
oil filter and mount the engine in a
stand.
Holder B3 92 149
4 bolts MB x 30 mm

1 bolt MB x 40 mm

2. Remove the inlet and exhaust mani-
falds .

5. Remove the oil pump filter intake
pipe .

4. Hotate the crankshaft to the firing
position for Mo 1 cylindar.

- The "0" mark on the flywheel
should line up with the line on the
rear engine plate.

- The mark on the rotor should line
up with the lime on the distributor

houging .




5. Remove the valve cover.

£. B,

Chain tensioners up to and incl.
engine Mos. EZZ812 and E37339:

Remove the sprocket from the
camshaft. Tighten the chain by
moving it onto the next tooth.
Rest the sprocket between the
chain guides.

« Chain tensioners as from engine

Mos. EZ22813 and ESJ7340:

Remove the sprocket from the
camshaft and rest it on the
chain tensioner and the chain
guide .

7. Remove the cylinder head bolts (10 «+
2 in in the end plate) and lift off the
cylinder head. Remove the cylinder
head gasket.

B. Remove the crankshaft pulley and oil
pUmg .
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9. Remove the water pump pulley and
thie wabter purip.

10. Remove the timing cover.

11. Remove the curved chain guide.

Remove the timing chain and
sprocket. (Up to and including engine
Nos. E22812 and E57339).

12. Remove the chain tensioner and the
straight chain guide.

Remave the chain tensioner, chain
guide and chain tensioner retaining
plate.

{Up to and including engine MNos.
E22812 and E57339.)
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13. Remowe the oil filter adaplor.

14, Remove the pistons and connecting
raode as follows:

= Remove any dirt or carbon deposits
fram the eylinders.

= Remove the big-end bearing caps.

= Fit protective sleeves Lo the caon-
necting rod studs.

= Push the pistons and connecting
rods out of the cylinders.

NOTE

the marks on the pistons and connecting
rods. Keep the bearing shells so that they
can be refitted in their original positions.

13. Fotate the engine block so that the
flywheel end ia uppermaost and
remove the flywheesl.
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6. Remove the rear engine plate.
FRemove the bolt for the engine
holder .

Fack the space between the engine block
and the engine holder with washers and
refil the bolts.

17. Remove the main bearing retaining
bolts and the main bearing caps.

NOTE THE MARKINGS

L. Lift out the crankshaft. Keep the
bearing shells and the thrust washers
50 that they can be replaced in their
original positions .

CLEAM AMND INSPECT ALL  PARTS.
REMOVYE ALL TRACES OF OLD SEALING
COMPOUND FROM MATING SURF ACES.
FOR MEASURING AMD FITTING PISTOMS
AND PISTON RINGS see Section Z17. For
measuring and selecting MAIN BEARINGS
and BIG-EMD BEARINGS see Section 216.
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To assemble

1. Place the shells in the top half of the
bearings and coat them with engine
oil -

2. Carafully place the crankshaft In
position.

3. Install the thrust washers and check
the end float.
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4. Oil the bearing shells in the main
bearing caps and refit. (Mote the

markings. )

Tightening torque, Main bearings
108 Nm {79.9 ft. Ib)

5. Refit the rear engine plate as follows:

- Rotate the engine so that the
flywheel end is uppermost and
remove the bolt in the engine
holder .

- Apply dabs of grease to the mating
surfaces on the engine block (to
hold the gasket in place during
assembly) and fit a new gasket.

NOTE

Do not use cement or other adhesive as
thisz tends to melt when the engine is hot,
isturbing the gasket and reducing the
Morque of the bolts. Grease is not
@ffected in this way.
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- Place the guide ring for tool
83 22 540 on the flywheel flange
and refit the rear engine plate and
bolts.

- Refit the bolts for the engine
holder .

- Trim off excess gasket material
from the mating surface with tha
transmission casing.

6. Refit the flywhesl

If the old bolts are to be refitted,
remove all traces of old sealing com-
pound from the threads and then spply
new sealant to them. Alternatively,

fit new bolts; pre-coated with
sealant .
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Tightening torgue, Flywheeal
59 MNm (43.7 ft. Ib)

7. Refit the pistons and connecting rods
as follows:

- Position the piston  ring  open
g a shown i the illus
tration.

Hotate the gaps aof the COMpression rings
BE0* and position them in line with the
gudgeon pin holes.

Rotate the oil scraper ring so thal the
gaps do not ling wup.

= Fut the bearing shells in place
i the connecting rod and cap.

= Lubricate the piston rings and
bearings .

2

1. Compression rimgs

2. Scraper ring

s78M
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- The mark in the top of the piston
should be facing the timing chain
end of the cngi:ne. The marks an
the connecting rods should face the
exhaust side.

Fit the piston with the aid of tpol
T8 &2 2E7

Make sure that the identifying numbers
line up and the big-end bearing nuts are
fitted with the flanges towards the bearing

CAPS.

Tightening torgue, Big-end bearings
54 Mm (&0 ft. Ib}
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B. Clean the holes for the chain ten-
gioner securing bolts.
Refit the chain tengsioner and guide.
Fit flat washers betwesn the baolt
heads and the chain guide, and apply
Loctite to the threads.
Tightening torque
12 Nm (8.9 ft Ib)
9. Prepare the cylinder head for refitting

by rotating the camshaft to the firing
position for Mo 1 cylinder, i.e. the
mark on the camshaft chainwhesl
should line up with the arrow on the
Bearing cap. {Camshaft sprocket tem-
porarily installed. )

Potate the crankshaft to the firing
pogition for Mo 1 cylinder.

Refit the sprocket and the chain o
crankshaft and Etampaorarily suspend
the chain and the camshaft sprocket
between the chain guide and ten
soner . Apply grease o the flange
and fit the gasket.

Chain tensioner,
E22813 and E57340

as

from  engine Mos.




12. Refit the timing cover. Pull up the
chain when Lthe cover is being
fitted to prevent it being trapped.

- Trim off excess gasket material
from the mating surface with the
Liming cover.
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» Refit the water pump with a mew
gasket .

b, Fit the water pump pulley.

the cylinder head with a mew
linder head gasket.

kiom A fully open walve can come inko
Bontact with a piston at top dead eentre.
Position the camshalt and crankshaft in
the firing position for cylinder Mo 1 when
refitting engine parts. Do not rotate the
shafts before Installing the timing gear

= Tighten the belts to the correct

torque in  two  stages. For
tightening order see the §llus
tration.

Tightening torques, Cylinder head
bolts:

{Hex.balts, 15 mm width across flats or
TORX bolts*. See page 211-4 for hex.
bolts, 17 mm width across flats.)

Stage I &0 Mm (44.4 ft Ib)

Stage II: BD Nm (59 ft Ib)

* NOTE

first time (but see page 211.4).

TORX type cylinder head bolts are pre-
coated with lubricant and need no further
lubricating when being refitted for the
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- Refit the two bolts in the
timing cover.

The engine should be run until warm and
allowed to cool for 30 min approx. before
retightening the bolts. See the section on
retightening of the cylinder head bolts.

As from engine number EZ2Z6813 and
E57540:

Press down the outside of the ratchet
tooth on the chain tensioner to render it
inoperative . Depress the tensioming dewvice
by pressing on the chain guide. Hold the
chain guide in this position, fit the chain
transmission and then relea ¢ the guide,
whereupon it will return to its position
agairst the chain.
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15. Insert hook 83 93 357 in the chaln
tensioner and  pull uwpwards, to
disengage the tensioner from Che
chain. Refit the sprocket on the
camghaft. Reseat the chain on the
gprocket  until the marks on the
sprockel and the bearing cap coin
cide .

NOTE
The crankshaft should be in the "0 posi=-

kion .

i6. Fefit the sprocket bolts with plain
washiers.

Caution

Washers must be fitted to prevemt the
halts from hl.JTI'.iI'I-g Egainﬁt the camshaft
bearing assembly .

Tightening torque
Canmshaft sprocket
20 Nm {14.8 |b ft)

17. Refit the oil pump as follows:

= Hefit the ring gear so that the
mark 15 wisible.




Fit a8 mnew sealing ring In the
groove in the pump housing.

Jil the pump wheels to make
installation easier. Push gut the
pump wheel a bit so to make the
ingtallation easier. Use centring
tool B3 93 589 to fit pumps not
equipped with locating pins  |see

(L

section 221, "Oil pump"}.

Fill the oailway between the oil
pumpg and the oil filter adaptor
with engine nil.

18. Refit the adaptor casting for the oil
filter with & new gaskel.

19, Refit the pulley an the crankshaft.

Tightening torque

Pulley 190 Nm (141 ft. Ib)
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2. Fefit the oil pump filter intake pipe
with [ rireg .

2l. Fit the rubber sealing ring in the
valve cover groove.

Helit the valve cover. Line up the
distributor rotor arm with the line
on the distributor housing so that
the distributor driving dog locates
in the =lat in the end of the
camsehnaft .

Ti.gh.l‘.r,:ni.rlg torque
Valve cover 4.9 Nm (3.6 ft. |b)

22. Fit a new inlet manifold gasket.

Caution

Do not confuse the "H" engine inlet mani-
fold gasket with the "B20" engine gasket.
If an incorrect gQasket is wsed then the
water will enter the cylinder head through
the ELH-channel.

Carburettor and fuel injection engines have
different gaskels.
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= Refit the inlet manifold and lifCing
lug. (Fit plain washers between
the inlet manifold and the lug.

Tightening torque
Inlat Manifold 18 Mm (13.3 ft. Ib)

23. Refit the exhaust manifold and the
heat guard.

24. Suspend the engine by the lifting yoke
and fit the engine mountings and o
new oil filter.

Up to and including 1985 models
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Cylinder head, B201 and B202

Cylinder head, B201 . . . . 211-] Cylinder head, B202 . . . . 211-9

T - A EI—— s

Cylinder head

Ta remove

1. Disconnect the positive lead from the
batlery .

2. Drain the coolant through the drain
cock on the radiator and the drain
plug in the engine block.
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3. Remove the upper radiator hose.

4. Disconmnect the crankcase venbilalion
hoses from the wvalve cowver.

3. Disconnect the wiring from the
distributor and Lt temperature
transmitter .

6. Carburettor engines: Disconnect the
fuel pipes from the fuel pump.

7. Injection engines: Remove the warm-up
requlator and the auxiliary air valve
from the cylinder head.

H. Hotate the crankshaft so that the
flywheel's (0} mark lines up with the
line on the clutch cover.

7. Remove the wvalve cover retsining
baolts and remove the valve cover.

NOTE

The design of the distributor driving dog
only allows the wvalve cover to be removed
when No. 1 or No. & eylinder is at TDC.

. Place & jack wnder the transmission
case. Detach the stay between the
right engine mounting and the cylinder
head and rotate it to one zide. Jack
up the power wunit slightly and support
it on & piece of wood placed between
the cross member and the transmission
case.

211=2




11. Detach the exhaust manifold from the

cylinder head {(supporting it in @&
suitable manner ) .

Cetach the mlet manifold from the
cylinder head. (bupport £ mmn  a
suitable manner. )

12. Remowve the camshaft sprocket bolis.

Hemowve the sprocket from the cam
shaft but keep the chain hanging on
the sprocket. Place the sprocket bet-
ween the chain guide and Lensioner .

5. Femove the two holts from the timing

.

LR .

Femove the cylinder head bolts and
lift off the cylinder head.

Clean all mating surfaces on the
cylmnder head, engine block, inlet and
exhaust manifolds.

Carafully scrape away remains of the
gaskets and sealing compound. Do not
use emery cloth.

Check that the mating surfaces are flat.




Ta refit

1. Place the new cylinder head gasket on
the enging block.

?. @. Fotate the crankshaft to the "0"
position .

b. Temporarily refit the camshaft
gprocket on the camshaft and
rotate the camshaft ta TDC on the
combustion  stroke for HNo. 1
cylinder .

Caution

Do mot move any of the shafts before
refitting the timing chain.

A fully open valve can come into contact
with the piston in the top dead centre

position.

3. Position the chain on the camshaft
gprocket and place the chain between
the chain guide and tensioner.

4. a. Fit the cylinder head and the
cylinder head bolts. Tighten the
cylinder head bolts to the
prescribed torgue, in the sequenca
shown I the illustration. Fit the
bolts in the timing cover. Before
retightening the bolts, run the
engine to normal operating tem
perature and them allow it to
poal for 30 minutes. Slacken the

bolts and retighten them to BO
MNm (59 ft Ib).
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b. Hetighten the eylinder head bolts
when the car has clocked up a
further 1200 miles (2000 km).

Tightening torques for cylinder head bolts
(Hex. bolts, 15 mm width across flats, or
TORX M1Z2 boltz* as from 1984 models,
engine nos. E&42621-46906 and E53614.)
Stage I: 60 Wm (44.4 ft.lb)

Stage Iz 80 Nm (59 ft. Ib)

s L g— - L

*NOTE

The TORX type bolts are precoated with
lubricant end will therefore not normally
require further lubrication when being
refitted for the first time. The bolts may
be refitted no more than five times, as
the lubricant coating by this time will
have woen off. The balts may still be re-
used, bwt they must first be thorowghly
cleaned, with all traces of lubricant
removed. Apply Molyeote 1000 to the
bolts after they have been cleaned before
refitting them.

5. As from engine numbers E22813 and
E3730, fit the timing chain as
follows:

Fress down the oulside of the ratchet
tooth on the chain tensioner Lo render
it imoperative. Depress the tensioning
deviee by pressing the chain guide.

Hold the chain guide in this position,
fit the timing chain and release the
chain guide, whereupon it will return
to its position against the chain.

Ag from engine numbers £ Z22ZB1E and
E5733 refit the timing chein and
sprocket as follows:

. Hook tool B3 93 357 onto the chain
and Lift it to reduce the Eengion on
the chain. Fit the sprockel onto
the camshafl. Hotate the sprocket
wntil the mark on the sprocket
coincides with the onge on the
bearing cap.

© ® @ ®@ @
®@ 6 ® ® 6

.
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MNOTE
Make sure that the timing mark on the
crankshaft is in line with the 0" mark.

b. Refit the three camshaft sprocket
retaining bolts with flat washers.

6. Insert the gasket in the groove
running round the wvalve cover and
refit the cover.

LIf the distributor is mounted, the
rotor arm should be positioned facing
the lime on Lthe edge of the distributor
housing . }

Tightening torque
Camshaft cover 4.9 Mm (3.6 ft. Ib)

7. Refit the inlet manifeld, fitting a new
gasket .

211-8




Caution

Do not confuse the "H" engine inlet mani-
fold gasket with the "B 20" engine gasket.
If the incorrect gasket is used then water
will enter the cylinder head through the
EGR channel.

Different gaskets are fitted to earburettor
engines and injection engines.

Tightening torque
Inlet Manifold
18 Nm (13.3 ft. Ib)

B. Carburettor engines: Refit the fuel
pipes to the fuel pump.
Injection engines: Refit the warm-up
regulator and the auxiliary air valve.

#. Jack w the engine ounder the
tranemission case and refil the exhaust
manifold and heat shield/gasket .

10. Refit the stay between the right
engine  mounting and the cylinder
head. Hemove the wooden block from
beneath the engine.

11. Refit the radiator hose.

12. Reconnect the wiring to the tem-
perature transmitter and the distri-
butor.

13. Close the drain cock and the plug and
refill the system with eoolant.

l4. Reconnect the crankcase wventilation
hoses .,

15. Reconnect the battery.
16. Start the engine, preparatory to

retightening the head a5 detailed
below.,




Fetightening the cylinder head bolts

(Hex. bolts, 15 mm width across flats and
TORX M12 bpits)

Refer to page 211-4 for details of
retightening bolts having a 17 mm width
across flats.

The eylinder bhead bolts should be
retightened on the following occasions:

&, Az part of the 1,200 mile {1,000
km) Warranty service.

b. After refitting the cylinder head in
connection with repair work.
Retightening i then performed
once the engine has been run wntil
warm and subsequently allowed to
coal for 30 min.

1. Slacken off each bolt slightly and then
retighten to B0 MNm (59 ft. Ib). The
tightening sequence is shown in the
adjacent figure.

2. Then Gightem each bolt a further
guarter-turn (through 90 deg.)

Stage I: Tightening torque
80 Nm (59 ft. Ib)

Stage Iz Further tightening
a guarter-turn (909)
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Cylinder head, B202

To remoyve

1. Remove the hood {bonnet).

2. Femove the battery.

5. Drain the <oolant from the radiator
and blaek .

4. Remowve the exhaust manifold and
turbo wnit (see separate section on
page Z11-8).

5. Remove the tensioning pulley and

il

drive belt for the AC compressar.

Slacken the securing bolts for the
steering servo pump brackeb, remove
the drive belt and push the pump out
of the way.

a. Undo the wiring |loom clips on the
cylinder head. I the ¢ylinder iz to
be mounted an the floor stand,
remove the clips completely .

Remove the (wo bolls in the Liming
cover, which are screwed into the
cylinder head from underneath.

Femove the bolts in the righthand
engine mounting which are screwed
into the cylinder head, together with
the spacer sleeves.

. Disconmnect  the hose between the

thermostat housing and radiator at the
thermostat housing .

« Remove the fuel pressure regulator

and discomnnect the earth leads for the
LH system.

Femogve the auxiliary air wvalve.
Remove the bracket for the AC
compressor from the cylinder head.
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12. Remove the inlet manifold complete
with imjection valves and fuel injectian
manifold.

1§. Disconnect the lead from the tem-
perature ransmitter.

l4. a. Femove the lid on the valve cover
and the ignition cablea together
with the distributor cap.

b. Remove the valve COVET .
Discornect  the crankcasc  wven-
tilation hose and remove the semi-
circular rubber pleg halves from
the cylinder head.

15. Limg wp the timing marks on  the
crankshaft and camshafts as described
in the section 214, "Setting the walve
and crankshaft mechanisms".

l6. Femove the chain tensioner (ses item
3, page Z11-3).

17. Remowve the camshalt sprockets.

l&. Block wp the engine to [ift the
cylinder head off the engine steady
plate. Remove the cylinder head
bolts. Siphon off the oil from the
cylinder head.

19. Fit & guide pin in one of the bolt
holes (sae illustration) and lift off
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the cylinder head, taking care to
ensure that the pivoting and fixed
guides for the timing chain are not
damaged. Refit the drain plug in the
block and close the drain valve on the
radiator.

When work 5 to be done an the cy linder
head, use of the bracket (availablpe a3 a
special tool) for mounting the eylinder
head on the engine stand is recommended.

NOTE

Mever stand the cylinder head on its
flanges as, when open, the wvalves will
protrude. 5Stand the cylinder head on
woooen Dlocks,

—-—

Dismantling the cylinder head (engine
remaved from car)

1. Remove the lid on the valve cover.
Lisconnect  the  ignition  leads and
vacuum hose from the distributor and
remove the distributor cap.

Z. Remove the valve cover and position
the crankshaft for top dead centre
(the "' mark on the flywheel in line
with the timing mark on the end
plate ).

211-1n
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3. Remove the centre bolts securing the
camshaft sprockets.

NOTE

Always keep the camshafts in the correct
basic setting. [If the setting of the
crankshaft or camshafts is altered at this
stage (any of the shafts rotated indepen-
gently) the wvalves con be damaged.

4. Remowve the chain tensioner.

L. Remove the camshaft sprockets.
6. Remove the EGR pipe, the Gturbo

pressure pipe, the lubricating oil
pressure pipe and the return oil pipe.
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7. Remove the inlet manifold (pressure
requlator) and the auxiliary air velve.

B. Remove the cylinder head bolts.

MNOTE
The cylinder head bolts esre of type TORX
MI12 (bolt head E18).

9. Arrange the timing chain and the
chain guide to allow the cylinder head
to be lifted off.

5 3363
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10. Lift off the cylinder head; if
necessary, screw gulde pin 83 92 128
inta: the block, see figure.

11. Remove the exbaust manifold and
turbo unit-

NOTE
Do not stand the cylinder head on LS

flanges, ag, when open, the valves project
above Uhe surface.

Refitting the cylinder head

1. Align the "0" mark on the flywheel
{crankshaft) with the timing mark on
the end plate.

7. Line up the marks on the camshafts
with their respective timing marks.

3. Fit the cylinder head gaskel, making
cure that it is held in position by the
guide sleeves in the cylinder head

flange .




=,

- 1

Fit quide pin 8% 92 128 and position
the timing chain and pivoting guide as
illustrated.

Fib the cylinder head. Use the cpulche
pin as @ ivol for the cylinder head ,
which  must be  turned slightly to
enable it to pass the piveting quide.
Thereafter, alignment will ba feter -
mined by the guide sleeves.

. Fit the cylinder head balts and Lighten

them to the specified torgue {refer to
“Specifications"). Remember to fit the
twa ME bolts in the underside afl the
cylinder head.

- Fit the camshaft sprockets, fitting the

sprochoet for the exhaust -valve
carnshaft first. Make sure that the
chain between the crankshsft sprocket
and the ceamshaft sprocket is kepl
tight and properly located in the Quide
chanmel, Next fit the sprocket on the
inlet-valve camshaft. Keep the chain
Light bBetwren the sprockets.

. Lightly tighten the centre bolts

gecuring the camshaft sprockets.
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9, Adjust the chain tensioner and fit il
under tension. Tighten the bolt.

NOTE

Befare fitting the chain Lensioner, lock
the plunger in its innermost position by
simultaneously pressing it in and turning
1k .

10. Release the tensioner by pressing the
pivoting guide firmly agalnst it.
Thereafter, press the pivoting guide
against the chain to induce basic ten-
gion in the chain.

NOTE
Use a blunt instrument - nob & serewdriver
ar similar.

11. Depress the pivoting guide lo check
that the chain tensioner is operating.

17. Rotate the crankshaft two complete
turng  clockwise, viewed from the
transmission end. Check that the
sarlier settings of the crankshaft and
camshafts have not altered.

13. Tighten the centre bolts far Ehe
camshaft sprockets to the specified
torque. Make sure that the sprockets
do not move during tightening.

H.B.
Use @ spanner on the flats on each

camshaft to hold the shaft still when
tightening the bolts, to ensure that the
set positions do not alter.

Tightening torque: &3 NM (46.6 ft. Ib)

14. Refit the valve cover. Make sure that
the gaskets and split rubber plugs are
properly seated in their grooves.
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15.

l6.

17.

a. Fit the distributor cap and recon-
nect the ignition leads and vaeuum
hose .

b. Fit the lid on the valve cover.

Fit the exhaust manifald and turbo
unit, and connect the EGR pipe, the
turbo pressure pipe, the lubricating ail
pressure pipe and the return oil pipe.

Fit the inlet manifold, the auxiliary
air valve, the pressure regulator and
the lifting lug. Connect the vacuum
hose to the distributar.
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Pistons, connecting rods and cylinder bores
B201 and B202

To replace pistons, piston rings
and big-end bearings . « . & o & . o Z12-1

To renew pistons, piston rings and
big-end bearings

iEngine mounted in workstand, cylinder
head removed)
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To remove

1. Remove any crusts and deposils of
carbon from the top ends of the
eyvlinders .

Z. Remove the big-end bearing caps.

3. Place the protective sleewves on the
connecting rod studs. Push the pistons
and the connecting rods out of the
cylinder bores.

NOTE

Mark the pistons and the connecting rods
s0 that they can be re-assembled as they
were found. Refit the bearing shells and
big-end bearing caps loosely onto their
respective conpecting rods so0 that the
parts are not confused.

Far measurement of bearng clearance, ses
section 216.

Makching the pistons to the bores

To match pistons to the éylinder bores,
use a feeler gauge 1/2 in wide. To
measure, first oil the bore lightly and
insert the pistom without rings in  the
eylinder in the position in which it will
ultimately be working. Attach the feeler
gauge to a spring balance and place it
between the piston and cylinder bore at
right angles to the axis of the gudgeon pin
(see illustration). At a tractive force of
B-12Z M (1.7 = 2.6 Ibf), the meanm value
of the clearance equals the thickness of
the feeler gauge. Repeat the test with
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the piston at several different depths.
Spare pistons are stocked in both standard
and overgize diameters. Whare the |atter
are used, the cylinder bore must be honed
or rebored to obtain the correct piston
clearance. For piston clearance, refesr to
the Technical data at the beginning of the
Qroup .

Carry out the matching as follows:

Using a feeler gauge and spring balance,
determine which piston or pistons has an
abnormally large clearance. Replace the
piston {or pistoms) with @& piston (or
pistons) of the next oversize. Check the
piston clearance of the new piston (or
pistons ), using the feeler gauge and spring
balance .

Example of class A cylinder and class A
piston

When the piston clearances are measured
in the engine by means of a 0.05 mm
feeler gauge, no measurable force s
recorded on the spring balance when
withdrawing the feeler gauge from no. 2
and no. 3 cylinders.

In ne. 1 and No. & cylinders, the pistons
cannot be fitted into the cylinder bores
with a 0.05 mm or a 0.06 mm feeler
gauge. When the piston is inserted into
the bore with a 0.0% mm feeler gauge ,
the foree necessary to pull out the feeler
gauge is 20 N (4.4 |bf) and with a
0.0Z mm feeler geuge, it is 6 N (1.3
Ibf). The piston clearance in cylinders 1
and 2 ig therefore estimated to be
0.03Z mm, and the pistons in these cylin-
ders need not be replaced.

since the piston clearance in nmo. 2 and
no. 3 cylinders is greater than 0.05 mm,
it is estimated that the maximum tolerance
in these cylinders is 90.010 mm, and since
the engine has been runm in & certain
extent, which should give «0.003 mm, the
bore can be assumed to be 90.01% mm.
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Agsume a standard B piston.

The theoretical piston clesrance will then
be 0009-0.017 mm,.. An estimated
running-in clearance aof 0.02 mm will
result im a maximum cléarance of 0.037
mm, which should be: sufficient to elimi-
nate unacceptable piston slap. Choose
standard B pistons for these cylinders and
check with a feeler gauge and spring
balance that the correct piston clearance
is obtained.

NOTE

Fistons of different makes must nol  be
used in the same engine. The name of the
piston manufacturer 15 cast-in on the
inside of the piston. Pistons of the
following makes are fitted in production:

kahle
K.arl Schmidt
Hepalite as from 1985 models

The weight difference between the various
piston classes is negligible.

Classification of Pistons and cylinder
bores

The piston class is stamped on the piston
crown. The piston classes for service are:

AL
B
23
The cylinder class is stamped on  the
cylinder plane and iz specified for each
cylinder. The cylinder class may be A or

B, and both classes may occur in any
cylinder block.
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Piston classification

Earlier classification

Standard AB

Standard B

Standard C

First oversize (0.5 mm)
Second oversize [1.0 mm)

Piston clearance

Mew Classification

Standard A [not carried
a5 spare )

Standard AB

Standard B

Standard C

First owerzize (0.5% mm)
Second oversize (1.0 mm)

Piston clearance

Cylinder block
Cylinder bore

Resulting piston clearance

Earliar classification

Standard & (not spare part)

Turbo (Mahle )

Others (Schmidt )

B89.960-89.970
89.970-89.976
89.976-89. 986
83.%86-50.002
90.460-90.475
0. 260-20.975

0.024-0.050

Turbo

47, 360-89.970
89.970-89.978
89.978-89.986
89.986-90.002
90.460-90.475
0. 960-90.975

0.022-0.050

8%2.972-89.980

8. 980 -89 . 986

B9.986-89.994

§9.994-90.010

90.472-90.487

90.972-90.987

0.014-0.060

Carburettor/ Injection
Injection (Mahle, (Hepolite)
Schmidt) 1984- 1985 -
89.978-89.988 89.977-89.985
89.988-89.9% 89,985-89.991
B9. 796- 0. 004& 89.991 -89.999
#0.004-%0.020 89. 999-90.045
90, 482-90.,497 90.477-90.492
20.282-90.997 90.977-90.992
0.004-0.032 0.009-0.035

Standard (&)
Standard (B)
First oversize
SHecond oversize

90.000-90.010 mm
90.000-90.020 mm
90.500 mm
91.000 mm

MNew classification

Pston/cyl. Clearance limits, I/1000 mm Piston/cyl. Clearance limits, 171000 mm
comb. MNon-Turbo Turbo comb. Morm=Turbo Turbo Non-Turbo
Piston make Schmidt Not APC Piston make Mahle Hepaolite
AR 20-38 30-50 Afa 12-32 3-50 15=33

AR A 14=30 24.-40 ABSA 4-22 2Z2-40 9-25
AB/B 26-40 35=30 ABSA la-32 3z2-50 19-35

B/A 6-24 14-34 B/a - 14-32 1-19

B/B 16-34 24-44 B/B b-24 24-42 11-29
c/B - B-34 c/8 - 8-34 -




Mateching piston rings to a new or rebored
eylinder

l. Push the piston rings down into the
cylinder one at a time, wusing an
inverted piston head to position them
correctly .

Z. Measure the ring gap with a feeler
goauge (see illustration). Correct gap
slzes are gqgiven under 'Technical
Data". If necessary, widen the geap
with a !"-pﬂtziﬂl fila.

¥. Try the piston rings in their respec-

tive grooves by rollimg. Measure the
clear ance at a few pointe too.

Fitting_piston rings in worn cylinder

Rings to be fitted in & worn cylinder must
be tried at the lower limit of travel of
the piston, as the bore will be narrowest
at this point.

To fit piston rings to pistons

Use the piston ring tool to fit the rings as
illustrated. The lower compression ring
ghould be fitted with the side marked

"top" uppermost.

212-8
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Dil the piston and rings before assembly.

Position the compression rings so that the
Qaps are at approx. 1807 Lo each other,
each positioned above one of the gudgeon
pin holes. Make sure, that the gaps in the
pil scraper ring are equally spaced out
rownd the piston, and mot in line with ane
another .

To fit the pistons in the cylinders

1. Place the bearing shells in position in
the connecting rods and Fil the pro-
tective sleeves to the connecting rod

stuis .

2. 0il the piston rings and bearings .

Piston and connecting rod with bearings
and piston rings

1. Piston

2. Connecting rod
3. Bearing

4. Bearing cap

2. Compression rings
6. Oil scraper ring

sran

2

I. Compression rings
Z. Scraper ring
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Refit the pistons using piston ring
compressor T8 &2 287

Ensure that the piston crown markings
are pointing towards the timing cover
and that the conmecting rod figures
face the axhaust side,

FRefit the big-end bearing caps with
bearing shells (the big-end bearing
and big-end bearing cap identifying
numbers should coincide). The big-end
bearing nuts should be fitted with the
flanges towards the connecting rods.

Tightening torque

Big-end bearings 54 Nm (40 ft. Ib)
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Valve mechanism

Walve mechanism, B201 . ., . . . . 214-1 Valve mecheanism, B202 . . . . . . 214-15

Valve mechanism, B201

To remove the camshaft cover

3
‘ r
i
L]
]

L. Rotate the crankshaft to the "0" mark
\top dead centre for No. & cylinder)

2. Disconnect the crankease ventilation
hses

}. Disconnect the HT leads from the
spark plugs.

4. remove the bolts and lift off the
COVET,




To refit

l. 8. Ensure that the camshaft and the
crankshaft gre  at top dead
centre for Mo. 1 cylinder.

b. Hemove the distributor cap and lineup
the distributor arm with the markon
the distributor housing.
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2. Insert the ogasket in the qroove
Funning round the cover.

¥. Refit the camshaft COVEr,

=

Tightening torque
LCamshalt cover 4.9 Nm (3.5 b ft)

—_—— —— e

4. Refit the distributor cap and HT
leads ,

7. Hefit the crankcase ventilation hoses.

Valves
To remove

\ylinder  head removed  from oylinder
block )

1. Hemove the camshaft Bearing caps.

o il

T

1 |

Valve mechanism

1. Valve
2. Valve spring seat
3. Valve spring

4. Retainer

5. Collet

6. Adjusting pallet.
7. Valve depressor.
8. Camshaft




2. Lift off the camshaft,

3. Use the magnetic tool to extract the
valve depressors and store them in the
correct sequence.

4. Remove the adjusting pallets. Store
them carefully in sequence.

3. Remove thie camshalt bearing
aasembly .
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Flace the cylinder head (n the valve spring
compressor 83 93 060,

6. A. Compress the valve springs.

b. Remove the collets release the
springamd remove the Ctool.

7. Remove the wvalve spring retainer,
valve spring and valve :;r.rriﬁq seat .

B. Withdraw the valve.

To refit

1. Qil the wvalve stems and refit the
walves .,

2. Refit the valve spring seats.

3. Refit the wvalve springs and the wvalve
spring retalners .

4. Compress the walve springs using the

valve spring compressor and refit the
collets rel=ase the valve spring
compressor and check that the collets
agre corcectly positioned round the
valve stem. Remove the tool.
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7. Refit the camshaft bearing assembly.

MNOTE :

Ensure that the feeler gauge apertures
face the inlet side. Incorcect. installation
of the camshaft bearing assembly cuts off
lubricatign to the- valve gems:

6. Refit the adjusting pallets in their
original positions .

7. Apply a thin coat of enging ail to the
wvalve depressors and refit them. Fit
the bearing assambly s6 that the
lubrication [ine and the hBole in Ehe
cylinder head are connected.

—— — —

Cautiom

Do not move the cylinder head from its
vertical position once the valve depressors
are refitted. Moving the head can cause
the walve depressors and adjusting paliets
to fall out.

B. Refit the camshaft.
9. RHefit the bearimng caps.

iMote. Line up the marks].

Tightening torgue
Camghaft bearing caps
18 Nm (13.3 ft. Ib}

scrapping sodium-filled exhaust valves

Caution

Discarded sodium-Ffilled valves should never
under any circumstances be mixed with
normal scrap as they are liable to explode
whan melted down.

2146
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Sodivm-filled exhaust valves are fitted in
injection engines.

Before scrapping, the wvalves should be
treated as follows:

L. Drill & hole in the centre of the valve
head wntil contact is made with the
sodivm filling.

2. Drill a8 second hole in the valve stem
or cul off approx. 2% mm (one inch)
from the end af the stem.

Warning

When drilling, cutting or in any way
releasing the sodium  filling, keep away
from water to avold explosions.

3. Throw the wvalve into a bucket of
wialer. On  eontact with walter a
powerful explosive reaction will oceur .
The manufacturer recommends 3.5
yvards (3} metres) as Ehe  minimum
gafety distance. After 1 - 2 minutes
the reaction will die down and the
walve may now be scrapped in the
narmal way .
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Valve guides
To check for wear

Pull up the valve 0.12 in (3 mm} from its
seal and check the radial play by rocking
the wvalve head. If the play at the head
gxceeds 0.02 in (0,05 mm} the wvalve
guide should be exchanged.

To remove

Before remoaving the valve guide, flush the
cylinder head with hot water. Press out
the guide using a drift and tool B3 92 631

To replace

Flush the cylinder head with hot water.
Imsert the guide using a press and wvalve
guide tool 83 92 &31. Insert the centring
deift from the underside of the head and
press im the guide from above using the
drift. In the final stages the wvalve guide
tool moves to one side and the valve guide
can be located in itz proper position.
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Milling walve seals

Clean all parts and remove all traces of
carbon and dirt from the valves and ports.

Insert the cutter pilot in the valve guide
and tighten the bolt until the pilot is
secured in the guide. The valve seals in
the cylinder head should be recut with a

i cutter. It may be necessary Lo use an
emery cloth first to remove the hard
deposits on the surface of the exhaust
valve seats.

After recutting, the width of the wvalve
seat is often excesslve and must be
reduced .

The exhaust valve seats  should only be
reduend from the bottom by means of a
75% putter. The contact surface should
extend to the periphery of the wvalve head.

The Eﬂ;l_tqll_qf_th:} inlet valve seats should
E-E—_r'ﬂdlil;:ﬂd en that the contact surface
lies in the middle of the ground surface of
the valve head. Reduce from the bottom
by means of a 75" cutter and from the top
using an 11° - 12" cutter. In carburettor
engines, valve seats incorporating a
restriction cannot be milled, as the cutter
will rome into contact with the restric-
tion.

Engineers’ marking can be wsed to check
the finished seat width which should be
1,5 mm {0.06 in.) approx. for both inlet
and exhauwst valve seats.

b s il b 4 B
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To grind in valves

If, on examination of the valves, it
appears unlikely that they will clean up
gatisfactorily with ordinary grinding in,
they must be refaced or replaced. The
valve faces should be at an angle of
[ T

Place a small amount of wvalve grinding e
paste evenly round the valve seat and
place on its seating by means of the
grinding toal. Rotate the valve from side
to side through a few degrees only, using
light pressure. Remove the wvalve, clean
the seat and check for a good seal with
engineers' marking.

|

et sl s ——

Continue grinding in if necessary and recut
the valve seats if required.

NOTE

The axhaust valve seats are stellited and
are therefore not suitable for machine
grinding. Grinding other than with the use
of grinding paste is therefore not recoms-
mendead .

Valve clearance
eneral

The walve clesrances do not wary and
adjustment under normal conditions is only
required after long periods or when work
has been performed on the wvalves., How
ever, the wvalve clearance should be
checked in accardance with the servicing
program (Group 110).

Check the walve clearance with a feelsr
gauge , comparing with the maximum and
minimum tolerances. The [olecances for
purpposes of wvalve clesrance checking are
0.15=0.30 mm (0.006=0.012 in) for inlet
valves and 0.35-0.050 mm

(0.014-0.020 in} for exhsust wvalves.
Turbo 0.4%=0.50 mm iﬂ:ﬂlﬂ-ﬂ.ﬂil.'l in }

"
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The procedure iz as follows:

l. Hotate the crankshaft to the "0"
position. Use spanner B3 92 185 on
the pulley bolt, or rotate the wheel
as described before.

2. Remove the valve cower.

The distributor drive design only allows
the camshaft to be removed with eibher
cy linder | aor Mo. & at top dead centre.

3. a. Rotate thie crankshaft using
gpanner 83 92 185 until the cam
Iobe of the wvalve to be measured
ig opposite the wvalve depressor.

bh. Check the vaelve clearance with the
feeler gauge. I it does not fall
within thie limits then the
clearance should be measured and
adjusted.

4. Rotate the crankshaft to TDLC on the
compression stroke for Mo. 1 eylinder
and fit the wvalve cower. [(See Section
214.)
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To measure and adjust

The clearance of all walve should bDe
checked if one is found torfall outside the
prescribed limits.

Adjustment of wvalve clearance is to be
bazsed an actual measurement .
Measutements are made using  tool
B3} 21 450 and a dial indicalor.

Adjustments in valve clearances are made
by fitting adjusting pallets of different
thicknesses. Measurement and adjustmeant
are performed as follows:

1. Ppsition the cam lobe opposite the
valve depressor.

2. Assemble measuring tool B3 91 450,
and the dial indica tor and clamp the
three jaws onto the wvalve depressor.
Position the point of the plunger on
the top of the cam lobe. Set the dial
to zero.

3. Using the measuring tool. lift the

volve deprassor and read off the valve
elearance on the dial.

Mote the reading.

4. Measure and note the clearances of
gll valves in the same manner. Adjust
the clearance of any wvalves which
does not lie within the following
limits:

Inlet walves 0.20-0.2% mm
v0.008-0.010 in)

Exhaust valves 0.40-0.4% mm
(0.0157-0.0077 in)

Exhaust valves:

Turba: 0.45=0.5%0 mm
[0.018-0,.020in)
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3. Remove the camshaft and the wvalve
depressors and adjusting pallets of the
valves requiring adjustment .

&. Measure and noteé the thickness of the
pallets wsing tool 83 91 £33 or =&
micrometer. This thickness plus the
valve clearance equals the total
distance between the wvalve depressor
and the cam.

Example:

Yalve clearance
measured 0.1 3mm{0.00% in)

Pallet thickness
M L e ol 2.54mmi0.100 ind

Total distance 2. &61mmi{0.105 in)

The thickness of the adjusting pallet
required equals the total distance mesasured
between the valve depressor and the cam,
less the valve clearance specified for the
inlet or exhawst valve.

Examgle:
Total distance 2.%5TmmiD. 10% in)

i_ess specified

inlet valve

clearance 0.20=0.2%mm
L0.008=-0.0L0 in)

Pallet thickness
required 2, 84mm{U.097 in)

select an adjusting

pallet 2.43mm{0.08& in)

1. Fit the new adjusting pallet and refit
the valve depressor and the camshaft,

8. Hepeat the measurgment procedure to

check that the clearances are now
porrect .
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To measure and adjust valve clearance
after work on valves

1. Fit the thinnest adjusting pallets
{1.77mm or 0.D697in).

7. Refit the wvalve depressors and
camashaft .

%, Meggure the clearances for each valve
and calculate the total distance bet-
waeern the cam and the valve
depressar -

&4, Calculate the thickness of £ hu
adjusting pallets required to give the
correct clearances.

5. Remove the camshaft and valve
depressors, extract the adjusting
pallets (1.77mm or 0.0697 in)} and
install the new pallets.

6. Refit the wvalve depressors and
camshaft .

7. Use the dial indicator to check the
valve clearance. Use the table
slsewhere in this section to simplify
calculating the thickness of the
adjusting pallets.
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Valve mechanism, B202

General
Hydraulic eam followers

The valve mechanism incorporates hydraulic
cam followers, which keep the valve
clearance within a limited working range
of 2.0% mm (0.0807 in). This range lies
between 1B.75 and 20.8 mm (0.7382 -
0.818% in} from the camshaft to the end
aof the valve stem.

Each cam follower has [wo storage cham-
bers and one high-pressure chamber. The
opening of the port between the high-
pressure chamber acts on the sliding
plston, to eliminate any clearance between
the cam follower and the cam. At the
game time, the high-pressure chamber
pxpands and makes wp the oil volume, to
compensate for leakage losses occurring at
actuating pressure in the passage belween
the piston amnd the cylinder.

The hydraulic cam followers constitute a
replacement unit; consequently, if defec-
tive, they cannot be repaired but must be
replaced. Under warious conditions, Uthe
hydraulic cam followers may give rise To
noise, detectable as a tapping or rattling
sound of wvarying intensity. In most cases,
the noise will be short-lived and no reme-
dial action will therefore peed o be
taken. The following iz a list of the com-
monest conditions wnder which noise
occurs; the likely causes of the noise and
preliminary action that may be taken to
get rid of the noise.

1. Rattling noize from the wvalves on

starting the engine after an oil
change .
If the mnoize from the wvalves did not
pecur before the oil change, the noise
will automatically disappear as soon as
the aoil in the engine has reached nor-
mal working pressure.

214-18
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Temporary mnoize on starting a cold
angine .,

This noise is perfectly normal and will
disappear sutomatically as soon as the
oil in the engine has reached normal
wOrking pressure.

Hattling moise from the wvalves on
starting after work om the car Lhal
has involved cranking the engine by
hand or on the starler motor.

The noise is due to one or more of
the cam followers having been drained
of oil and will therefore disappear
after the engine has been running for
8 while. At worst, it may take fif-
teen minutes at between 2000 and
3000 rfmin for the noise to disappear.
At lower engine speeds, b will
obviously take considerably longer to
expel the air. Do not run the engine
at A speed greater than 3000 r/min as
this may damage the cam followers.

Moise after fitting new cam followers.
The cause and remady are the same as
under item 3 above.

Moize occurring after a short period of
idling with a hot engine (hat ail).
With the engine ruoning at 1500 rfmin
of more, the noise disappears after a
while.

The moise is due to low oil pressure in
the hydraulic cam followers when the
engine is idling. Check the oil feed
pipe, connectors and O-rings  for
leaks.

Moise occurring at high engine speeds
and dissppearing after the engine has
been at idling speed for either a short
or prolonged period.

This mnoise is due to an excessive
amount of air in the oil at high
gngine speeds. The ingress of air is
coused by leakage on the suction side
of the oil pump, a poorly sealing (3-
ring in the suction pipe or a lesk in
the suction pipe caused, for instance,
by & porous weld.




7. Moise fram an individual cam follower

regardless of how the car is being
driven.
The most likely cause is that a solid
particle has become Lrapped in the
check wvalve for the follower. Fit a
new cam follower. The defective cam
follower C[or followers) cam be iden-
tified most readily by switching off
the engine, removing the wvalve
(camshaft) ocover and using B8
gorewdriver to  depress  the cam
followers while they are at rest. [f
the follower feels light or spongy, it
is defective.

Valve mechanism

Dismantling the walve mechanism
Ceylinder head removed from car)

I. Remove the distributor.

2. Remove the oil pipes and the camshaft
bearing caps and lift out the
camshafts.

NOTE

Do not twist the pipes when removing
them as this is liable to damage the
mating surfaces between the pipes and

couplings.

3. Remove the cam followers and place
them im stardd B3 93 TBT to ensure
they will mot be confused when
refitled.
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4. Hemove the wvalves. Place the walves
in stand 83 93 787 to ensure they will
gt be confused when refitted.

- T A

NOTE

The cylindrical tappet guides around the
valve springs constitute the sealing sur-
faces for the cam fallowers. These sur-
faces must not be acratched or scored, so
use a plastic sleeve to protect the guides.
Use the special walve spring COMPressar ,
B3 93 T6l, and epecial anvil 83 23 779.
Withdraw the plastic sleeve by Inserting
the special angled tool under the rein-
forced edge.

Agsembling the valve mechanism

Frior Lo sssembly, thoroughly lubricate all
the parie.

1. Fit the valves and springs. Use plastic
sleeves Lo protect the cam followers
fguides.

e e e o o

NOTE
Heplace any defective wvalve stem seals
before fitting the walves.

2. Check the valve adjustment, following
the procedure described in this sec-
ticn.
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}. Fit the cam fallowers.

g. Fit the camshafts and bearing caps.
The bearing caps marked 1 - 5 belong
to the anlet-valve camshall, and Lhose
numbered & - 10 to the saxhaust-valve
camshaft. Tighten the bolts in the
bearing caps to the specified torgue.

Tightening torque
I3 Nm Cl1.1 ft. Ib;

NOTE
Make sure that the cylinder head is
blocked up, so that the wvalves will not be
bent  when the camghafts  are Liqht::m:l.‘l
el wii .

5. Refit the distributor and the lubri-
cating oil pipes. Check the condilion
of the '0O' rings im the couplings on
refitting the oil pipes.

NOTE
Make sure when refitting the pipes that
the outlet holes face the right way. The
longer pipes locate in  the straight
couplings and the shorter onmes in the
elbows.
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After reassembling the pipes, recon-
nect the pipework to the ailways in
the bearing caps and cylinder head.

MNOTE
Do not twist the pipes as this is liable to

damage the mating surfaces between the
pipas and the couplings.

—

6. Line wp the marks on the camshafts
with the respective timing marks.

Valve stem oil seals
To change (in situ)

The zame procedure should be followed in
conjection with the replacement of wvalve
gprings, valve heads or collets,

To remowe

l. Rotate the crankshaft and line up the
"' mark {(top desd-centre for no. 1
and no. 4 cylinders]! and remove the
camshafts (all valves are closed in
this position). Place a cover over the
timing ecowver to prevent collets or
seals falling ingide .,
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Using magnetic tool B3% #1 401, lift
gut the cam followers.

NOTE

St

aside the parts carefully to avoid oon-

fuging them on refitling.

5.

Fit plastic sleeves [(special Lol
B3 93 746 to the walve springs Lo
prevent the tappet-guide bores from
scoring or scratching. Note the way In
which the slegves are oriented.

Unscrew the spark plug for the
cylinder concerngd and fit
compressed-air  adaptor B3 91 3I6.
Connect the adaptor to an air Jine
and raise the pressure on the piston
and wvalves.
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2. Position tool 83 94 18] on the walve
head, directly in linre wilth Lhe walve
slerms Lanu:__] a hammer; Lap the tool
firmly onece, whersupon the oollets
shioculd come Iree from the valve and
follow the tool out.

G. Lift put the spring cap and valve
spring -




7. Remgve the wvalve seal using tool
A3 94 157.

To refit

l. Remove the shank from tool 85 93 803
and fit the valve seal in the toal with
the taper facing inwards {away from
the valve head).
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2. Fit the seal on the wvalve stem. Use a
plastic-faced mallet to Lap the seal
carefully into pasition.

¥. Fit the spring and spring cap.

4. Position the collets in the groowve in
Lhe "'!-;J.'III'Z_] [ | R SRI0W .
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5. Using tool 83 94 181 with sleeve
A% 94 207 and a hammer, carefully
tap the collats home.

6. Remove the plastic sleeves and fit the
cam followers.

(Owerhaul of wvalves, valve guides and
valve seats and replacement of wvalve
stem seals (cylinder head removed)

Femoval

The waork is carried out after the wvalves
have been removed. Refer o the
beginning of this section for details of
valve removal.

Valve stem seals
Remowve the seals from the walve guides
wsing tool B3 94 157. If the guides are to

be replaced, remove the guides and seals
together .
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Ta refit

fafin the seals using special tool
83 93 BO3. Place the seal in the tool and
then allow the tool to be guided by the
valve guide. If the walve is fitted, use
the stem as o guide. Tap the seal inlo
positipn using a plastic-headed mallet .

Setting khe valve and crankshaft
e i ks

When the pistons in No. 1 and Mo. &
cylinders are at top dead centre, the
crankshaft, ie. the 0" mark on the
flywheel, must be in line with the mark
an the clutch cover - or end plate if the
clutch cover has been remaved.
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{EGR pipe shown in the picture iz fitted

ta cars with specifications for cerctain
markets only.)

Valve mechanism

when the timing marks on the camshafts
are in line with those on the bearing
caps, the inlet and exhaust valves for Mo
1 and Mo. & cylinder are closed.
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A% Lhe wvalves LIgIE= 4 1]11_-3,' extend bcyghﬂ
the cylinder head and into the zone in
which  the pistons move [ combustion
chamber ). Consequently, an alteration in
the setting of the crank mechanism gnd
valve mechanism may result in the wvalves
and other wvital components in the engine
being damaged.

The camshaft timing mechanism COMprisas
4 sprockel and a ehain. The chain has two
guides, one fixed and one pivoting. The
pivoting guide mantains the tension in the
chain, assisted by an hydraulic chain ten-
SICIMET o

The camshall sprocket is guided by means
of a lug on the shaft. Each sprocket has
J8 teeth and is securmd to the camshaft
by a centre bolt.

The crankshaft sprocket incorporates o
keyway Lo joeate 1t on the crankshaft.
The sprocket, which has 19 teeth, is
securegd by the centre nut  for  the
crankshaft pulley.

The chain is an endless, single chain
comprising 126 links. The diameter af the
rollers is 6.35 mm {0.25 in).




Removing the valve guides
{performed from above)

1. Before removing the wvalve guides,
flugh the cylinder head with  h©otl
waler.

2. Withdraw the wvalve guides using Sspe-
cial tool and pull rod 83 93 811,
spacer 83 93 829 and nut B3 93 B45.

|

1. Jackscrew 3. Spacer sleeve
2. Full rod 2. HNut

- . | —  — .

w

4

S 2/442

Full direction
1. Jackscrew
7. FPull red
3. Gpacer sleeve
4. Mul

%, Walve guide

Ta refit

1. Ingert the valve guide from above and
apply the tool from below.

7. Before fitting the gquides, flush the
eylinder head with hot water and cool
the guides by immersing them in cold

waler. .:- t‘a-::ﬂ
3. Fit the guides using special toal and
pull rod B3 93 811, stop 83 93 837, Dol o0 2°
centring sleeve B3 90 379 and nut k — —
B 93 B45. 1. Jackscrew 5. Nul
7. Full rod fi. Yalve guide
4. DHlop
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Centre the tool in the wvalve seat and,
using the tool, draw the guide into its
roffect position (see allustration).

%, g. Run the 7.0 mwm undersire reamer,
83 93 944, through the quide.

b. Follow up with the 7.0 mm H7
valve guide reamer.

Direction of pull

1. Jackscrew

2. Pull rod

3. Stop

4. Centring sleeve
2. HMut

&. Valve guide



Valve sealks

For milling of the walve seats, use the
milling kit comprising a T=wrench, guide
A% 93 928 and the cutter B3 93 336 Neway
type 286 45° and Lype 270 &0°.

Valve seat angles for inlet and exhaust
valve seats: 4539,

Remilling angle: &0°,

Width of inlet valve seat: 1 - 1.% mm.
Width of exhaust valve seat: 1.25% - 1.7%
H4T1 .

(See drawing).
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Yalves

Inlet valve seat angle: &4&.5%
Valve head diameter: 33 mm & 0.1 mm.

Exhaust valve seat angle: 44.5% {the con-
tact surface of the wvalve khas a 0.008 mm
layer of stellite.)

Valve head dismeter: 29 mm ¢ 0.1 mm.

NOTE

Only a limited amownt of malerial can be
removed from exbhawst wvalve seats, since
the stellite coating must be preserved as
far as possible. Comsequently, if the wvalve
seat is badly pitted, the wvalve should be
replaced.

Chacking the walve adjusiment and basic

setbings
{Cylinder head removed)

The walve adjustment s effected by
checking and adjustment of the working
ramge of the cam fallower .

The checking values for the valve adjust-
ment are 19.% t 0.% mm min. and 20.5% %
0.0% mm max.

The setting valves are 20.0 o omin. and
20.4 mm mex., and the nominal wvalee
20,2 mm.

The wvalve adjustment 15 equivalent to the
distance between the end of the wvalve
stem and the camshaft bearing seat. The
valve adjustment is checked using tool
B3 23 753 (measuring head).

Working range of the cam follower
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Before the valve adjustment can be
checked, the camshafts and cam followers
must be removed (refer to the geclion
"Dismantling the valve mechanism™.

Check the valve adjustment using tool
83 93 753 as follows. Place the measuring
head in two of the camshaft bearing
seals. Line up the instrument to read the
depth to the end of the wvalve sLEM.
Check that when the instrument is
displaying the maximum depth reading of
20,5 mm it actually reaches the end of
the walve stem, which will be canfirmed
by the fact that the measuring head does
not make contact with the bottom of the
bearing seat closest to the instrument .
Thereafter, check that the contact point
of the instrument does not touch the end
of the valve stem when showing the i -
mum depth reading of 19.5 mm.

The valve adjustment s correct when the
reading obtained is between the minimum
and maximum values.

If the valve adjustment deviates from the
specified checking values, adjustment must
be made to the valve stem or the valve
saat: if the wvalue is lower than the mini-
mum value then the length of the valve
must be reduced; if the value is greater
than the maximum wvalue, then the valve
seat must be milled. The mominal value far
adjusting the position of the valve 18 20.2
mim .
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Timing chain

Twmang chain, 2201 1984- . . . . 215-1 Timing chain, B202 ., . . . . . . 215-5
Fiming chain, B201 -1984 . . ., . 215-3

— e ———— S - —— — S - I ik e e —

I iming chain § H_E'_l] ]
L9H4 mndels gnweards:

Ag fram  CM CA Engine MNo. b 22813

Ind [A X " EST3a0
aM haA 3 i - 11
Timing chain

The camshaft s driven by a single chain
withh a mechamical chain  tensioner, a
pivoting guide and a fixed chain guide.

P — — S —

MOTE

Do mol  rotate the crankshalt or  the
camshaft ance the timing chair nas been
detached.

A_fully open wvalve can come nto con-
tart with a piston at top dead centre o

ey —

remave and refit the tbiming chain  with
the camshaft and crankshaft at TDC e
the compression stroke for MNe. cvlinder,

R 1] T PSS == Saninhd
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Before removing or refitting the camshaft
sprockel ; releass [he pressure af the chain
tansioner by ingerting the handle of a
suitable screwdriver between the pivobing
quide and the fixed guide.

Adjusting the chain tensioner

L Press down the owtside of the
ratchel tooth on the chain fen-
gigner to render iU noperative.
Depress the tensioning device by
pressing the chain guide.

Pl
a

Hold the chain guide (n Ehis posi-
tion, fit the timing chain and
release the chain guide, whergupon
it owill return o 33 position
against the chain.

To replace the chain tensioner

k. Fit the new chain  tensioner
withoul removing the transil lock.

2162
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2. Fit the camshaft sprocket and the
timing chaimn.

5. Hemove the tranmsit lock from the
tensioner , whereupon the tensioning
dewvice will be trigoered.

Timing chain, B201
Up to and including 1984 models:

CM CA up to and incl.engine nos. E22812

IM i..-!'- L1} m m mw n El-.l?'sji_}
Be S8 YO W Y " " ES7i59
General

The camshaft is driven by a single chain
with 8 mechanical chain tensioner and a
straight chaln ouide.

MOTE

D nob rabate the crankshefl or  the
camshaft once the timing chain has been
detached.

A fully open valve can come into_contact
with a piston st top dead centre.
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Remove and refil the Liming chain with
the camshaft and crankshaft at TDC on
the compression steoke for Mo. 1 eylinder.

Toal B3 93 357 should be used to take the
tension off the chain tensioner  when
removing and refitting the sprocket .

Insert the hook es shown and pull upwards
to slacken the chain.
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To fit the chain tensioner

Unee fitted, the tensioner is released by
introducing the tool into the catech as
Shaawn .

Turm the catch so that it slides in over
the latch arm.

Timing chain, 8202

Leneral
The hxed guide 6 made of steel costed
with rubber. The rubber coating incor-
porates a groove for the chain. The guide
is secured by two bolts. The pivoting
guide is made of light-metal alloy, also
coated with rubber. The rubber coating on
this guide also incorporates a groove for
the chain. The quide is pivoted at the
Dottom.

1 he cham  tensmormsr 1% hydraulic ard
ncOrporates a spr i:'|:| and a bDasic-selbing
stop. The cham tensioner s fitbed inside
the cylinder head and acts on the pivating
chamn gquide.
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Hemoval and refitting of the timing chain

Before starting work to remowe the timing
chain, the '0" mark on the flywheel must
be turned to line up with the timing mark
on the flywheel cover or endplate. The
basic settings of the crankshaft and valve
mechanism must not be altered before the
camghafts or the cylinder head have been
remgved. Similarly, before the cylinder
head is fitted, the crankshaft and valwve
mechanism must be Set to thalr resmective
timing marks.
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To refit

[

Place the chain around the crankshaft
sprocket .

- Fit the chain and sprocket on the

exhaust -valye camghaft, Make sure
the cham 5 laul belween the
craiksla il e thi camshaft
aprockets. Tighten the balts.

. Fit the chain and sprockel to the

inlet=valve camshaft. Keep the chain
taul between the sprockets while it is
being fitted. Tighten the bolts. Refer
ta  item 2 below for permitted
Ltolerances in the basic timing setting.

Tension the chain tensioner by fully
depressing the piston and then rolating
it o the locked position.

Fit the chain tensigner with the piston
under tension. Make sure that the
copper gakset 15 1n good condition and
that the sealing surface Is clean and
feee from burrs .

517

2157




£ .

Trigger the chain tensioner by pressing
the pivoting chain guide against it;
thereafter, press the pivoting guide
against the chain to give the chain its
basic tension.

NOTE

Use a blunt instrument - Not a sorewdriver
or similar.

a.

Check that the chain tensioner main-
tains tension on the chain when the
pressure on the chain guide is released
and that the basic-setting stop for the
tensioner holds the chain guide tight
against the chain. A limited amount
of play will be present until the
hydraulic pressure takes over once e
enging is running.

Check the setting by rotating the
crankshaft two complete turns in its
normal direction af rotation round to
the timing mark. The basic setting of
the camshalts should remain unaltered.
Rafer to item 9 for details of per-
mitted tolerances.

Tightening torques:
63 Nm (46.6 ft. lb!

Tighten the centre bolt for the
pxhaust-valve camshaft sprocket.

When undoing or tightening the centre
bolts, hold the camshaft still by
means of a spanner fitted over the
flats on the camshaft.
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9. The adjusting accuracy wili depend on
the condition of the chain.

ru"n:wi;r:lr_l Che GTomangg chain ode Looth wili
rotate the camshaeft throwgh 100,
corresponding to  approx. 3.0 mm
(0,118 in), which is the width of the
camshaft Liming mark .

Camshaft_setting

Carrect

E xhaust Inlet

Chain advanced one tooth

52/1099 |
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Crankshaft B201 and B202

I'n measure the crankshaft . . ., . . 21l6=1 To change crankshaft seals . . .
|0 measure bearing clearances . . . 21§-]

Tu choose bearing shells for

main and big-end bearings . . . . . Zlg-5

To measure the erankshaft

Clean the crankshaft and measure Lhe
journals  using &  micrometer GaugE .
Measurements shpuld be taken st several
points round the journal. The ovality of
the main bearing and big-end journals
should nol exceed 0.05 mm (0.002 in). If
the measurements are close to or excesd
the stated limit the crankshaft should be
ground down to undersize as specified.
Ihe journals can be ground down  one
undersize without re-hardening. Grinding
to  further undersizes will necessitate
“Tenifer" re-hardening. Check that Ehe
crankshaft is true to within 0.05 mm
(0.0002 in) using & dial indicator. Mounl
the crankshaft in Lwao V-blocks, place the
indicator plunger against the centre journal
and rotate the shafi.

To messure bearing clearance

defore  measuring the bearing clearance
when fitting new bearings, check the ova-
lity and conicity of the Journals.
Measuremsants arE macde using a
"Plastigage”, which is obtainable under
Spare parts no. (45) 31 06 558 and is
available in threa thickrpsses. Type PG-]
tgreen) should be used.
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Main bearings

"Plastigage” can be used to measure both
pvality and clearance.

L

Position the engine upside=down S0
that the weight of the crankshaft will
not affect the messurements.

Ensure that the parts to be measured
are free from oil and dirt. Put & strip
of "Plastigage” about & mm
(0.2362 in) to one side of the longi-
tudinal centre of the journal.

Refit the bearing cap and tighten to a
torque of 108 Nm (80 Ibf ft). The
crankshaft must remain stationary
while the measurement is taken.

Hemove the bearing cap. The strip of
"Plastigage” should now adhere to the
hearing shell ar crankshaft journal.

Measure the width of the "Flastigage®
strip using the scale printed on the
package and read off the clearance.
One side of the package is calibrated
in mm, the other side in thousandihs
of an inch. Measure the strip at its
widest point but do not touch it with
vour Tingers.

Big-end bearings

Plastigage strips cannot  be used to
measure the ovality of big-end bearings
with the pistons fitted in the block. A
mieromater should be used iretead.
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Whan fitting oew  besrings  the  big-end
bearingelearance should be checked as
follows.

itotate the crank to be measured Lo
aboul GO* BTDC .

nsure that the parts ta be measured
are dry and free from oil and dirt.
PFlace & strip of & mm {0.2362 in)
"Plastigage" to one side af the jour-

nal.

5. Hefil the bearing cap and tightem to a
torgue of 54 MNm (40 Ibf ft). The
crankshaft must remamn  statlonary
while the messurement is taken.

4. Remove the bearing cap. The strip of
"Plastigage” should now adhere to the
hearing shell or crenkshaftjournal .

5. Measure the width of the "Plastigage”
strip  using the scale printed on the
package and read off the clearance.
Une side of the package is calibrated
jn mm, the other side in thousandths
of an inch. Measure the strip at its
widest point but do not towch it with
your fingers.

Main bearing clearance:
0.020-0.062 mm (0.0008-0.0024 in)

Big-end bearing clearance
0.026-0.062 mm (0.0010-0.0024 in)

To choose bearing shells for main and
big-end bearings

Bearing shells are available in two dif-
ferent thicknesses for standard size, lst
undersize and Znd undersize. The twao il -
ferent thicknesses can be combined Lo
obtain the correct clearance. Bearing
ghells for Jrd and dth undersizes are only

available in one thickness.
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The different thicknesses of bearing shells
are colour-coded as follows:

Standard size:

Red - Lhin bearing half, gives increased
clearance

Blue - thicker bearing half, gives reduced
clearance .

Yellow - thin bearing half, gives increased
clearamnce .

Green - thicker bearing half, gives
reduced clearance.

2nd undersire:

White - thin bearing half, gives increased
clearance .

Brown =~ thicker bearing half, gives
reduced clearance.

Example:

Try to obtain the correct clearance by
fitting two thin bearing shells. If the
clearance is excessive reduce it by fitting
oneg thin and one thick or two thick
shills.

If the clearance is excessive even after
two thick bearing shells have been fitted,
the crankshaft must be ground down to the
next undersize and the appropriate under
sized bearing shells fitted. See Section 0.

HOTE

The journals can be ground down one
undersize 0.2% mm (0.098 in) without
requiring re-hardening. Grinding to further
undersize will necessitate "Tenifer” re-
hardening .

——— —

To replace the crankshaft seal at the
flyweel end

The seal can be replaced with the engine
in situ or removed from the car, but the
cluteh  and flywheel must always be
removed first.
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1. Use a screwdriver Lo remove the old
seal .

L. Fil the new seal with the spring ring
towards the cramkshafe. Ol the
mating suirfaces before fil'_t:n-g, (]
tond 83 92 540 te fir the seal.

To replace the crankshaft seal at the
timing chain end

The seal can be replaced with the engine
m oor oul of the car.

1. Hapmove Hhe Vabeltlz), femove bhe
ali Y retalning halk NV =l ITifi
B 92 987 to hold the crankshaft sta-
tinnary ) and remave the belt pulley.
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?. Remove the sealing ring by means of
a screwdriver .

3. Apply a generous coating of grease to
sealing lips of the sealing ring.

4, Press the sealing ring into place using
sleave B3 93 349, which is drawn in
by means of the pulley retaining bolt.

5. Install the pulley and tighten the
screw to the specified torgue.

Pulley tightening Lorgue:
190 Nm (140 lbf ft)

e




A« from 1984 models, the pulley incor-
porates three grooves; cars with air con-
ditioning have an auxiliary bolted-on
pulley .

Lise tools B3 92 961 arwd 83 93 637 Lo
remove the pulley from the engine in situ.

Use special spanner B3 92 961 end a
torque wrench when fitting with engine in
silu.

[o obtain the correct torgue at the boll,
the tightening torque must be  adapted to
the length of the torgue wrench.
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Torque wrench Tightening

<ﬁ

Lerugth torque

SL"=300 mm (12 ind 55 Wm (40 Ibf) E— 5 o tnia
mLm=q00 mm (16 ing 70 Nm (52 Ibf}

HEELSO0 mm (20 in) 80 Mem (59 |bF)

4. Remove the locking segment and fit
the belt (belts).

Changing the clutch shaft bearing
1. Remave the flywhesel.

Z. Hemove the cluteh shaft bearing from
the flywheel, using drift B3 91 997.

3. Fit a new cluteh shaft ||1-..;|rir:|i i Elue
fl}-'whci_-.lr ushng the saimse drift.
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Lubricating system B201 and B202

Lubrication system, BZ01l and B202

Ihe angie has a forced lubrication system
isee fig. belowi. OQil pressere 0=
nenerated by a gear=type pump consisting
of a gear wheel and an eccentric ring
qear. The pump is driven by the
crankshaft and is positioned between the
timing cover and crankshaft pulley. A
reduction valve in the timing cover limits
the oil pressure by directing excess oil to
the intake side of the pump.

The oil pan s a part of the ktransnmission
housing and is totally separated from the
transmission lubrication system. The oil
filter is of the full-flow type, i.e. all the
ail foree-fed to the lubrication pomnts
passes through the filter.

Jn the dipstick are marks for the minimuom
and maximum levels aof oill 1n the sump.
The rmarks represent oll  quantities of
2.71(0.59 gal) and 5.71 | (0.8l gal),
respectively. The total capacity of oil
cuntained i the filter 5
4.25 | (0.94 gal) or; with an engine oil
cooler fltked, 4.3 | (0.93 gal).

Lubricating system B202

= — =

-

LAmid

Lubricating system B201
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Cireulating_oil guantity

when the engine is running ;
1.2 1 (0.26 gal) of oil is used to fill the
pilways in the engine. This will result in
the oil in the sump dropping to a level
mid-way between the marks on  the
dipstick .

After the engine has been switched off,
the @il in the engine oilways starts to
drain back to the sump. The Lime taken
for the oil to drain back into the sump
will depend on the temperature of the
enging. [f the engine has reached its nor-
mal operating temperature, it will take
about an hour for the oil to drain back.
However, most af the oil will have drained
back to the sump within the Ffirst ten
minutes .

Checking the ail level

The oil should be checked two or five
minutes after the engine has been switched
aft having reached its normal operating
temparature. Do not top up the oil unless
the level is lower than mid-way between
the MAX and MIN marks on the dipstick.

Changing the oil

The oil and oil filter should be changed at
the regular servicing intervals. When
changing the oil, 4.0 | (0.88 gal) of oil
should be added to refill the system,

The transmitter for the oil pressure
warning light is fitted on the adaptor
housing for the oil filter. The oil flows
through the inlet filter in the sump, on
through the oil pump and an oilway to the
adaptor housing and oil filter. After it has
passed through the oil filter, the oil cir-
culates through the main gallery in the
enging block. Uilways run from the gallery
to the main bearings and a rising oilway
runs to the cvlinder head for |ubrication
of the chamshafts and valve mechanizm.,

220-2
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B20Z engine

In the cylinder head, the oil Tlows thraough
pipes to the camshaft bearings and the
hydraulic cam followers. The hydraulic
chain tensioner is connecled to the rising
oilway by a drilled passage in the cylinder
head. Also connected to tha main  ail
gallery is an oil line for lubrication of the
turbbe wnit. On Tuwrbo engines, the ol
cooler is connected by means of a special
adaptar for the oil filter, which also
incorporates the ol thermostat and con-
nectors for the oil cooler.

il is filled through the dipstick pipe.

&
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Pressure switch _and adaptor

The pressure $witch is of the screw-in
type and has an M14 x 1.5 thread and a
flat seal.

Tightening torgue
25 Mm (18.5 lbf Tt}

The switch breaks the circuit at .35 bar
(4.3 Ibfinf) and makes the circuit at
0.55 bar (8.0 |bfint).

The adaptor for the engine oil filter
matehes the thread on the pressure switch
and &lso the seal.

Oil pump filter intake pipes of different
lengths in  manual and  automatic
tramnemission wvariants.

The length of the intake pipe Lo the oil
pump filter differs according to whether
the car is equipped with manual or asuta-
matic transmission.

It iz essential thet the correct intake pips
be fitted. [If the wrong pipe is fitted,
inadequate lubrication ecan result, with
consequent damage to the engine.

Pressure switch

Adaptor

521003
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Oil pump-, B201 and B202

il pump, BZO0l and B20Z

The oil pump i$ a gear type with one gear
wheel and an eccentric ring gear. The
pump iz mounted on the timing cover and
is driven by a driving plate mounted on
thie crankshaft.

The oil pump reduction valve is situated in
Lhe timing cover and returns excess oil to
the intake side of the pump.

To remove
lhe oil pump can be removed with [he
enginge im the car.

i. Clean the area round the oil pump.

2. Hemove the crankshaft pulley retaining
bolt and detach the pulley from the
crankshaft. Immohilize the crankshaft
by attaching locking device 83 92 987
to the Tlvewhesesl T Cpedar .

HRemove Lhe oil pump retaining balts
and extract the pump.
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To check

Lge a straightedge and feeler gauge to
check the end float between the pump
body and the gear wheel.

Permissible end float: 0.03 - 0.08 mm
(0.0012 = D.0031 in)

To refit
1. Oil the gear wheels.

2. Refit the ring gear so that the mark
on its face is visible.

3. Fit a new sealing ring in the groove
in the pump body and check that the
dowel is fitted.
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4, Hefit the pump. Extract the pump
gear slightly to facilitate locating it
on the driving plate.

. Remove the oil filter adaptor casting
and fill the oilway to the oil pump
presaura side with engine oil.

Caution
The oil pump must De primed with oil prior
Lo fitting.

&. Refit the oil filter adaptor casting.
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Centring of the oil pump

Should noise emanate from an otherwise
gerviceable oil pump, or if a pump not
equipped with locating pins is to be
fitted, tool B3 93 587 should be used to
fit the pump. This obviates the need to
use locating pins.

Hemaval

l. Remove the pulley from  the
crankshaft .

2. Remove the pump.
3., Remove existing locating pins.
&. Remove the shaft seal in the pump.

Fitting and centring

1. Fit tool 83 93 589 to the pump.
Check the condition of the O ring at

the mating flange of the pump and
replace if defective.

2. Fit the pump complete with thee spe-
cial tool.
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. Fit the pulley retaining bolt and
tighten the special tool to a torgue of
27 Nm (2.7 kgm; 20 lb ft) using a
400 mm  (15.75 in) long torgue
wrench.

. secure the pump ( 8 + 2 balts).

» Remove tool 83 93 589, using strap
wrench 83 93 332 or a large pair of
polygrip or water-pump pliers.

« Fit 8 new shafl seal on the pumg.

« Fit the pulley.

Tightening torgue
190 Nm (140 Ibf ft)
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Oil filter

The oil filter is of the full-flow type,
i.e. all the oil from the oil pump passes
through the filter.

In production a smaller filter (7> mm
dia.} is fitted which should be replaced
with a larger model at the 1200 mile
(2000 km) service.

NOTE
Only the larger diameter filter should sub-
sequently be used (90 mm dial.

Changing the filter cartridge Oil filter
1. Filter howsing
1. Use the strap wrench to wnscrew the 2. H!th:!l.-"r seal
filcar cartridge. 3. 0il inlet
. Oil outlet
-  Wrench for removing factory-fitled 5. Check valve
filter (&t the 1200-mile (Z2000-km 6. Filter
service ): B3 93 3357 7. Overflow valve

- Wrench for removing ordinary
filter: 78 &2 0l4.

Z. Smear the rubber seal at the bottom
of the new filter with engine oll and
sorew it into position wntil it just
touches the adaptor casting. Then
tighten the filter a further half-a-
turm .

Overtightening of the filter cartridge is
liable to deform the seal, with oil leakage
as the resull.




Qil cooler

An air-cooled oil conler for the engine ol
iz fitted to all Turbo cars. The oil cooler
is located below the left-hand headlight.

when an air-cooled oil cooler is fitted,
the radiator hoses are connected to an
adaptor at the woil filter. The adaptor
incorporales @ thermostat which opens
{(initiates circuy lation through the oil
coaler] when the temperature rises above
75°C (167°F ).

Qil pressure transmitter

The il pressure transmitter is located on
the oil filter adaptor casing.

To remove
1. Disconnect the cable.

2. Unscrew the oil pressure transmitber
{7/16 in spanner).

Apply sealing compound to the thread
before refitting.

l. Screw in the oil pressure Cronsmitter
and tighten to a torque of 1Z-15 Mm
(8.9-11.2 Ibf ft).

2. Reconnect the cable.




Alphabetical Section Guide

Alphabetical section guide

Camshafts, B202 Pistons - Technical data . . . 022-7
Setting & 5 4 % & e aiaia £13-% Removal of power train
Technical data . . . . , , 022-13 Bl sowoon oot v on & MG oW 201-1
BER oo w & & 4 & 5 W 8 202-10
Classification of pistons
end cylinder bores . . . . . . 2l2-4  Separating engine from transmission
Automatic transmission , . 201-24
Crank mechanism Manual gearbox . . . . . . 201-22
Main bearing . . . . . . . 216-2
Measuring bearing clearance 216-1 Special tools . . . . . . .. 102-1
Choosing the bearing shells 216-3
Crankshaft - Technical data 022-10 Technical description of engine 200-1
Big-end bearinga . . . . . 210-2
Tightening torques . . . . . . 022-14
Cylinder head B201
Removal . . . . . . . . . . 211-1 Timing chein, B201 . . . . . . 215-1
Refitting . . . . . . . . . 211-4

Technical data . . . . . . 0Z2-4 Timing chain, B202
Gmarall--ii-l-l-l--- 215"5

Cylinder head B202 Removalfrefitting = 215-6
Removal, engine in situ ., . 211-9
Removal, enging removed . . 211-11  Valve mechanism, B202
Rafitting . + « ¢ v 4 o o 211-14 General description . . . . 2la-16
Technical data . . . . . . 0zz-5 PFemoval . . . ¢« « ¢« & « = & 214-18
Refitting . . . . . . . 0. 214-19
Engine Checking of settings . . . 214-33
Dismentling . . . . . . . . Z10-3 Valve quides . . . . . . . 21424
Agsembly . . . . . B i 210-8 Valve guide oll seals . . . 214-28
Engine mountings Valve mechanism, B201
= 200-7 Removal . « « « « o« + « & ’ 214-3
BZ0Z (Hydraulic mountings ). Z00-8 Remilling of valve seats . 214-9
Yalve grinding . . . . . . 214-10
Engine number Valve clearance . . . . . . 214-10
Valve guides . . . . . .. 214-8
I9B1-E985 . . . . . o s — 022-1
1988- . . . . - . NI S 0ZZ-2  Valve springs - Technical data 0z22-12
Engine performance Graphs . . 02Z-16 Valves - Technical data . . . 022-11

Fitting the power train
EEU[ o8 a ® & e om % & " Enl'ﬁ
B202Z . . . . ¢ 4 o o o & 201-17

Lubricating system . . . . , ., 220-1
ﬂ“. '"HBP - # § ®m ®w o™ & & @ @& 222"1
Oil pumg

F!.EH'IEHI'EIt 5 & " ®m B & % @ @ 221-1

Rtﬂtt'l'lq % & w® & ® & @ T 221'2
Piston rings

Matehing . . . . . . . . ow 212-6

Technical data . . . . . . 022-%

289-1




TRET D300 By Raminls Hlwm A8 wapang Ui [ gl "SZO0TEE "ON mr__._m__u._n-

Saab-Scania AB
Saab Car Division
Nykdping, Sweden

‘UDIlIpa UBdawWy @




