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Key to designations This manual deals with the following engine

types:
B 234 F
l Type Model year
B204E 1989-
F = Fuel-injected with B234F 1988-

catalytic converter
E = Fuel-injected

4 = No. of valves per cylinder

v

23 = Cubic capacity (displacement)

v

B = Petrol {gasoline)

B 234 = Basic engine
B 204 = B234 with smaller bore

Volvos are sold in versions adapted for different markets.
These adaptations depend on many factors including
legal, taxation and market requirements.

This manual may therefore show illustrations and text
which do not apply to cars in your country.

Volvo owners planning to export their car{s} to another
country should investigate the applicable safety and ex-
haust emission requirements. In some cases it may be
impossible to comply with these requirements.

Order No.: TP 31311/1

We reserve the right to make alterations
©VOLVO NORTH AMERICA CORPORATION
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B204, B234 Engines
Important information

Important information

o | Tightening torques
,/; Nm The torques specified in this. manual are shown in one

of two ways:

1. Values which must be applied with a torque wrench
are indicated in bold print, thus: Tlghten to .40 Nm
(29 ft.1b).

2. Recommended values which need not be applied
with a torque wrench are shown in ordinary .print,
thus: Tighten to 40 Nm {29 ft.ib).

135 020

Ignition system

Warning! The ignition system operates at high power,
with dangerous voltages in both the low-tension and
high-tension circuits.

Dangerous voltage levels occur in all parts of the igni-:
tion system, including connectors and similar fittings.

= 143 094

Compression testing

Disconnect the lead from terminal 1 on the |gnmon coﬂ
to prevent flashover to the electrical system wiring.

Disconnect the injector connectors to avoid flooding
the engine, diluting the engine oil etc. ,

( 139 905

Battery

Do not disconnect the battery leads while the engme IS ,
running. : ; ,

Disconnect the battery leads. when boost chargmg

Do not use a supply higher than 15 A/16 then jU
starting the engine. f

lw

Radios with microprocessors

To avoid damage to the micmprocesso‘r the radio
must be switched off before dlsconnectmg t
earth lead. ,



B 204, B234 Engines
Important information

Timing and balance shaft belts

It is essential that the timing and camshaft belts be ten-
sioned exactly to the values stated in the specifica-
tions. (See page 11.)

Belt tension gauge 998 8500 must be used for this pur-
pose.

146 034

Liquid sealing compound

The joint between the camshaft carrier and cylinder
head on the B 204 E and B 234 F engines is sealed with
a liquid sealing compound (liquid gasket).

It is essential that the joint faces be thoroughly cleaned
and that all traces of oil be removed before applying
the compound.

The compound is applied with a short-haired roller.

144 981

Suspended engine

Caution! Before carrying out work on a suspended en-
gine, ensure that the lifting equipment is securely at-
tached and is in perfect condition.

1146 255

Coolant

' Genuine Volvo coolant diluted with clean water in pro-
4507, 507 - portions of 50/50 is the only coolant which can be

9 guaranteed by Volvo. This mixture prevents corrosion
and freezing damage.

GER

Type C coolant {blue-green) must not be mixed with
any other type.

The coolant must be changed every second year to en-
sure continued protection against corrosion.

Use only type C coolant as a replacement.

128 187



Group 20 General

Specifications

Specifications

Group 20 General

141 057

USA/Canada
6YV1DX894XK1000000%

Other
eYV1704292K1001234+€

Chassis

Engine type
number 146588

Model year
designation

N W
493858
T llil\i&i

B234 F NR: 305

B234F 499858

146 589

S

PLATES AND LABELS

Product plate

Located over right-hand headlamp.

Information includes identification number (type des-
ignation}.

Identification plate (type designation)
Scandinavia: Located on upper rear member in boot.

USA, Canada: Located at top left of instrument panel.
Other markets: No plate.

Key to identification number
(type designation)

Engine type Model year designation
29 =B 204 E J = 1988
89 =B234F K = 1989

Engine serial and part numbers

Punched on left-hand side of cylinder block.

The transmission (timing) cover also carries a label
specifying the engine type, part number and serial
number.




Group 21 Engine

Specifications

Group 21 Engine

[ 1
e
lmax_0,5 mm
. L imax 0,25m
(0.02 in) 0.01 in)

Taper

/

Qut-of-round

LA

129 452

130 346

CYLINDER HEAD

Max. distortion

Max. distortion without machining:
Longitudinal ...............ooonan 0.50 mm (0.02 in)
Lateral. ...t 0.25 mm (0.01 in}

The cylinder head must be replaced if the distortion ex-
ceeds 1.0 mm (0.04 in) along the length or 0.50 mm
{0.02 in) across the width.

Height of cylinder head

ASNEW «vveennnnnnns 103.50+£0.5 mm (4.07£0.04 in)
Minimum height after
machining .............. ..ol 102.5 mm (4.035 in)

CYLINDER BLOCK

Bores
Standard B 204 B 234
Boremarked C............. 88.90 mm 96.00
(3.5000 in} (3.7795 in)
Bore marked D............. 88.91 mm 96.01 mm
{3.5004 in} (3.7799 in)
Bore marked E............. 88.92 mm 96.02 mm
(3.5008 in) (3.7803 in)
Bore marked G............. 88.94 mm 96.04 mm
. (3.5016 in} (3.7811 in}
Oversize
Oversize 1 .......cvvvvnn. 89.29 mm 96.30 mm
(3.5154 in) (3.7913in)
Oversize 2 .....coovvvvnnn 89.67 mm 96.60 mm
(3.56303 in} (3.8031 in)
CRANKSHAFT ASSEMBLY
Crankshaft journals
Max. out-of-round............... 0.01 mm (0.0003 in)
Max. taper..........coovvenn... 0.01 mm (0.0003 in)
Diameter, standard............. 49.00 mm (1.9646 in)
undersize 1 .......... 48.75 mm (1.9193 in)
undersize 2 .......... 45,50 mm {1.7913 in)

Bearing seat width. 25.00£1.1 mm (0.9834+0.0433 in}



Group 21 Engine

Specifications

B> —P
— m—,
- o B B

Q "4,

137 551

= Total height of piston

= Height from gudgeon pin centre to crown

= Piston diameter to be measured at right-angles
to gudgeon pin hole, at distance C from edge of
skirt

D = Piston diameter

O W

128 521

PISTONS
Piston diameter
Engine type Dimensions, mm (in)
1A B o
B 204 67.1 (2.64} [ 39.1 (1.54) | 13.4 (0.53)
B 234 68.7 {2.70) | 39.9 (1.57) | 11.0 (0.43)

Piston diameter (D)

Standard

‘Pistons

marked C.......

Pistons
marked D ......

Pistons

marked E.......

Pistons
marked G ......

Oversize

Oversize 1......

Oversize 2......

B 204

88.88 mm *50

(3.4992 in *320%

88.89 mm *3°

(3.4996 in *3,00%

88.90 mm 50

(3.5000 in *g2%%

88.91 mm "3
(3.5004 in *§.00%
89.27 mm *0¥"

(3.5146 in *59%

89.65 mm *3%

(3.5295 in *§;°00

Piston weight

B234

95.98 mm +8'01

(3.7787 in *32°%

95.99 mm *J¥

(3.7791 in *§0%%

96.00 mm *J¢

(3.7795 in *§20%

96.02 mm +g‘°1

(3.7803 in *5;000

96.28 mm "0

(3.7906 in *5%°%

96.58 mm "0’

(3.8024 in 5,090

............ 460+7 g (16.2%0.25 oz)
............ 530x7 g {18.7%£0.25 0z)

Max. difference in weight between pistons
N SamMe engine .. ....ovveeirrvnrnnnness. 14 g (0.5 oz)

Piston clearance

B 204, B 234.....

0.010-0.030 mm (0.0004-0.0012 in)

Piston rings, side clearance

Upper compression ring

(0.0016-0.0028 in)

B204............ 0.040-0.072 mm
B234............ 0.060-0.092 mm {0.0024—0.0036 in)
Lower compression ring :
B204............ 0.030-0.062 mm (0.0012-0.0024 in)
B234............ 0.040-0.072 mm (0.0016-0.0028 in)
Oil scraper ring e :
B204........... 0.020-0,055 mm (0.0008-0.0022 in)
B234...........

0.030-0.065 mm (0.0012-0.0026 in)




Group 21 Engine

Specifications

Piston ring gap

Piston ring gap is measured with crown of inverted pis-
ton 16 mm(0.6 in) from bottom of cylinder.

Upper and lower compression rings

B204................. 0.30-0.50 mm (0.012-0.020 in)
B234................. 0.30-0.55 mm (0.012-0.022 in)
Oil scraper ring

B204................. 0.25-0.50 mm (0.010-0.020 in)
B234................. 0.30-0.60 mm (0.012-0.024 in}

129 520

Piston/connecting rod, side clearance
B204,B234.......... 0.15-0.45 mm (0.006-0.018 in)

141 326

Gudgeon pin, fit in con rod
The gudgeon pin should slide through the hole without
noticeable play when pressed gently with the thumb.

B 204, B 234
Gudgeon pin diameter .......... 23.0 mm (0.9055 in) .

141 326

Connecting rods, big end bearing seat

Bearing seat diameter ............ 52.0 mm (2.047 in)
Max. out-of-round............... 0.03 mm (0.0012 in)

146 414



Group 21 Engine

Specifications

144 330

1146 009

¢ 146027

VALVE ASSEMBLIES

Valve guides

Lift valve approx. 2-3 mm (1/10 in} clear of seat when
checking guides.

Clearance between new components:

intake .............. 0.03-0.06 mm (0.0012-0.0024 in)
Exhaust ............ 0.04-0.07 mm (0.0016—0.0028 in)
Max. clearance, used components:

Intake/exhaust .................. 0.15 mm (0.0059 in)

Marking and dimensions of valve
guides

Guide, PIN ... o i 1378 9607
Standard: Outside dia. .......... 12.0 mm (0.4724 in)
NO. Of groOVeS: .. 0
Guide, PIN .. .o 1378 958-1
Oversize: Qutside dia............ 12.1 mm (0.4764 in)
No.ofgrooves: ... 1

Valve springs

Outsidedia...........cc.vivvnnn 26.2 mm (1.0315 in)
Insidedia. ..........coiviin, 18.1 mm (0.7126 in)
Length, mm {in) Load, N {ib)
L: 43.0 (1.69) 0 (0)
L1: 37.0 (1.46) 232+20 (52+4.5)
L2: 26.5 (1.04) 640+40 (144+9)

L L

1 lIZ

129 453

Valve seats

Since the seats are not marked, the dimensions must
be measured.

Valve seat diameter Intake Exhaust

B 234

Standard.........coviniiiiins 36.14 mm 33.14 mm
(1.4228 in) (1.3047 in}

OVErSiZe . ivviiiiiin e 36.64 mm 33.64 mm

(1.4425 in) (1.3244 in)

B 204

Standard. .......cohiieiian 3414 mm 31.14 mm
: {1.3441. in) (1.2260 in)

Oversize .....covvnennn 34.64 mm 31.64 mm

(1.3638 in} (1.2457 in)
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Group 21 Engine

e g e

144 931

Specifications

Valve seats, machining

Machine valve seats to following angles:

Seating face, intake/exhaust ............... . ..., 45°
Relief angle, upper....oovvivenn i 15°
Relief angle, lower ..., 70°
Valve seat width (a)

Intake. ....covvviiinien 1.3-1.9 mm (0.051-0.075 in})
Exhaust................. 1.7-2.3 mm (0.067-0.091 in)

Valves, machining

Machine-grind intake valves to following angles:

Seatingface............ ... e 44.5°
Edge width, new valve............. 1.5 mm (0.059 in)
Min. edge width after grinding ... .. 1.2 mm (0.047 in}

Caution! Exhaust valves are stellite-coated and must be
ground only with grinding paste {carborundum).

Valve stems

Valve stem height...49.4+0.4 mm (1.9448+0.0157 in)
Max. machining allowance........ 0.4 mm (0.0157 in})

Length, new valve:

Intake............ 122.45+0.2 mm (4.8209+0.0079 in)
Exhaust.......... 122.25+0.2 mm (4.8130+0.0079 in)

N.B. Correct valve stem height is essential to satisfactory

operation of hydraulic tappets.




Group 21 Engine

Specifications

10

75,6

133 662

52

4

144 896

146 370

CAMSHAFTS

Axial clearance

Place camshafts in bearing seats.
Replace rear bearing caps and tighten nuts.
Axial clearance ..... 0.05-0.40 mm (0.0020-0.0157 in})

Marking, lift height

The camshafts are marked at the rear.

Camshaft profile Marking
INtaKe. ot e e e U1
Exhaust......coiiiii i i U

Timing belt, tensioning spring
Inside diameter.................. 105 mm *Q°
(0.4134 in *301%

Length, mm (in) Load, N (Ib)
75.6 {2.98) 0 (0)

65.0 (2.56) 153 (34.5)
52.0 (2.05) 340 (76.5)

BALANCE SHAFTS

Axial clearance
Axial clearance ..... 0.06-0.19 mm (0.0024~0.0075 in)



Group 21 Engine

Specifications

Belt tension — table of values

Timing belt Balance shaft belt
Coolant Check measurement, | Existing New belt Existing New belt
temp. limiting values® belt beit

<25 3,2+0,3 3.8+0.3 3,4:0,2 3,802

20°C (68°F) > 35

< 3,2 3,903 4,4+0,3 3,9+0,2 4,3+0,2
40°C (104°F) | > 4,2

< 4,6 51+0,2 55+0,2 4,6+0,2 4,9+0,2
87°C (187°F) | > 5,3

*Check to be carried out 10000 km(6 250 miles) (USA: 5000 miles} after belt replacement

<
>

less than
greater than

OIL PUMP

Axial clearance of rotors

Axial clearance of inner and outer rotors in pump hous-
ing:

Specified clearance . 0.05-0.10 mm (0.0020-0,0040 in)
{(Measured with pump dry)

11



Group 21 Engine

Specifications

TIGHTENING TORQUES

Specified torque values refer to oiled nuts and bolts.

S an ((_ ( Degreased (washed) components must be oiled prior

AAMBAAARAL

WAt

to assembly.

134 266 Any bolt showing signs of elongation must be replaced.
This will be indicated clearly by thinning of the mid-sec-
tion.

Bolts should be reused not more than 5 times.

Replace bolts if in any doubt regarding above.

Cylinder head

Insert and tighten bolts in three stages in specified or-
der (see illustration):

1 =20%£2 Nm {15+1.5 ft.Ib)

2 = 40+5 Nm (304 ft.Ib)
3 = Tighten through 115°£10°

Component Nm {ft.lb)
Crankshaft,®* stage 1........0 i i 20 (15)
stage 2 .. ... tighten through 90°
Flywheel (usenew bolts) ...... ... 70 (52)

Spark plugs (do not 0il}. ... e 25(+5) (181+4)
Camshaft drive pulleys ... e 50 (37)
Timing belt idler pulfeys. ... o i e 25 (18}
Timing belt tensioner. ..o e 50 (37)
Camshaft bearingcaps ... 20 (15)
Balance shaft drive pulleys. . ... i i i i i 50 (37)
Balance shaft belt tensioner...... ... .o i it 40 (30)
Camshaft carrier {central bolted joint) .................. ... ...... 20 (15)
Oflpump ..ot e e e e 10 (7
Oil pump pulley, stage 1. .. i e e 20 {15)
stage 2. ... i tighten through 60°
Crankshaft, pulley centre bolt, stage 1 ............ ... ... .ol 60 (44)
stage 2 ............. tighten through 60°

* QOriginal bolts may be used if length does not exceed 55.5 mm {2.19 in)

12




Group 22 Lubrication system

-

Group 22 Lubrication system

129 453

Specifications

Engine oil
Capacity, excl. oil filter............... 3.51{3.7 US qgt)

incl. oil filter............... 401 (4.2 US qt)
When replacing filter only:
Top up with 0.5 1 {0.56 US qt).
GRADE OF OIL
As per API-Service.........oooviiiii i min. SF*
AsperCCMC.......... ... class G2/G3

* Oils designated SF/CC and SF/CD fulfil this requirement.

Volvo does not recommend the use of additives, since
these may have an adverse effect on engine life.

OIL PRESSURE (min)

156 r/s (800 r/min).....oovvvunt. 0.10 MPa (14.5 [b/in?)
33r/s (2000 r/min) ...l 0.25 MPa (36 Ib/in?)
50 r/s (3000 r/min) ...t 0.50 MPa (72.5 Ib/in?
Max. oil pressure (relief

valve setting). .................. 0.80 MPa (116 Ib/in?)

{1 MPa = 145 Ib/in?

Relief valve spring (length at different loads):

Load, N (Ib} Length, mm (in)
O e 47.6 (1.87)
444 (10£0.9) ... 32.0 (1.26)
6126 {(14x1.4) ... i e 26.0 (1.02)

Relief valve

Tightening torque............ 404 Nm (29.5+3 ft.lb)

13



Group 25 Intake and exhaust system

Specifications

Group 25 Intake and exhaust system

Air cleaner

Damper setting at different
outside temperatures:

A = < +5°C (41°F) {heated air only)
B = approx. +10°C (50°F)

C = +15°C (59°F) {(cold air only)

Heated
air
_ Y Catalytic converter
\'\ The catalytic converter has the effect of reducing the
= CO content on reaching ignition temperature
\ (450°C/B40°F).
:,’/
' Tightening of flange bolts
. 146 708 The catalytic converter mounting flange bolts must be

pulled up after the first 1000-2 000 km ({625—
1 250 miles) of driving. ‘

14




Group 26 Cooling system

.
1

Specifications

Group 26 Cooling system

Coolant — composition — warranty

AR

Genuine Volvo coolant diluted with clean water in pro-

portions of 50/50 is the only coolant guaranteed by Vo!-
vo to prevent corrosion and freezing damage.

507,  50% g 9 fames

R

S R

SRS LRSS ST o
e

Type C (blue-green) coolant may not be mixed with any
other type.

The coolant must be changed every second year to en-
sure protection against corrosion.

Only type C coolant should be used as a replacement.

Capacity, manual gearbox............ 9.51(10 US qt)
Capacity, automatic gearbox......... 9.31(9.8 US gt}

128 187

Expansion tank

The relief valve in the cover opens at:

OVEIPresSUre. . «oourvreeenen .. 150 kPa (22 {b/in?)
UNerpressure . .......o.oeeveneen.... 7 kPa (1 Ib/in?)

Thermostat
Marking .. oove e 87
Opening commences at ......... 86--88°C (187-190°F)
Full openingat ............. ... ..ot 97°C (207°F)

146 779
N ays .
v > Auxiliary drive belts
A g

On cars with AC, the compressor and servo pump are
driven by twin drive belts.

2 1. Crankshaft pulleys
. Alternator

. Radiator fan

. Servo pump

. AC compressor

L
g wOWN

Alternator........cooeiiiiiiiie .. HC 47*1288*1

Servo puUmpP. ..o HC 50%1063*1
AC compressor/servo pump........... HC 50*1188*2

\ > 148 472
)
\.

15



B 204, B 234 Engines
Special tools

Special tools

115 Description — use N

8263-2 Starter switch: for turning engine
8280-6 Milling tool: for machining valve seats
8281-4 Piston ring compressor: for fitting pistons in block
8540-3 L155 extension sleeve: for compression tester
998 Description — use
5424-2 Piston ring holder: for removing/refitting piston rings
5496-0 Pressure tester: for pressure testing cooling system
6045-5 Mira valve seat milling too!
6052-0 Valve clamp: for removing/refitting valve collets
8500-6 Belt tension gauge: for checking tension of timing/balance shaft belts
999 Description — use

1426-0 Drift: for fitting clutch release bearing

1801-3 Standard handle: for attachment to drifts

2413-6 Counterhold: for replacement of con rod bushings
2520-8 | Stand: for fixtures

2810-3 Lifting yoke: used when removing and installing engine
2903-6. . Filter wrench: for removing oil filter

4090-3 | Extractor: for removing clutch release bearing

5006-5 Lifting yoke: for lifting engine

5021-4 Press tool: for removing/replacing camshaft

5025-5 Assembly tool: for fitting camshaft seal

5033-9 Lifting bars: for lifting engine

5035-4 Attachment: for lifting engine

5039-6 Counterhold: for removing/replacing oil pump rotors
5098-2 Protractor: for tightening cylinder head bolts to specified angle
5111-3 Centering tool: for centering clutch plate

51121 Gear sector: for locking flywheel

5115-4 Lifting hook: for lifting engine

5185-7 Lifting hook: for lifting engine

5186-5 Lifting hook: for lifting engine

5199-8 Counterhold: for removing/replacing camshaft pulley
5219-4 Valve guide retainer: for removing/replacing valve guide seals
5222-8 Gauge: for measuring valve stem length

5244-2 15 mm socket: for removing/replacing universal joint bolts
5267-3 Lifting lug: for removing/installing engine

5270-7 Oil pressure gauge

5276-4 Drift: for fitting crankshaft rear oil seal

5283-0 Drift: for fitting crankshaft front oil seal

5284-8 Counterhold: for removing/replacing vibration damper
5297-0 Fixture: for holding engine in stand 2520

5309-3 Drift: for replacing con rod bushings

16




B 204, B 234 Engines

Special tools

999 Description — use

5361-9 Assembly tool: for replacing oil pump seal

5362-2 Counterhold: for removing/replacing balance shaft drive
pulley

5363-0 Fixture: for removing/replacing valve guides

5364-8 Drift: for removing/replacing valve guides

5365-5 Drift: for removing/replacing valve guides

5366-3 Drift: for removing/replacing valve guides

5367-1 Reamer: for reaming valve guides internally

5368-9 Drift: for fitting intake valve seats

5369-7 Drift: for fitting exhaust valve seats

5373-9 Reamer: for oversize valve guides

5376-2 Extractor: for removing balance shaft housing

5377-0 Drift: for fitting intake valve seats

5378-8 Drift: for fitting exhaust valve seats

5379-6 Drift: for fitting valve stem seals

5871-2 Lifting lug: for removing/installing engine

5872-0 Guide: spacer for 5284

5972-8 Fixture: for removing/installing gearbox

5996-7 Assembly tool: for fitting balance shaft seals

9639-9 Dial gauge: for internal measurements

9678-7 Honing tool: dia. 60-105 mm

9689-4 Compression tester: for petrol engines

9701-7 Micrometer: 0—25 mm

97025 Micrometer: 25-500 mm

9704-1 Micrometer: 75-100 mm

9802-3 Spring tester: for measuring spring load/length

99211 Valva Manotester

17



B 204, B 234 Engines
Special tools

1158281 1158263 1158280

1158540

142914

145 40%

9985424 998 5496 998 6045

146 001 E

998 8500

999 1426 999 1801 9992413

18



B 204, B 234 Engines

Special tools

146 226

9992520 9992810 9992903

146 220

9995021

9995025 9995033 9995035

9995039 9985111

9995112 9995115 9995185

19



B 204, B 234 Engines

Special tools

9995986

9995270

9995199

9995219

146 661

9995267

9995283

9995361

20

9995362

9995363

" 1aE 010




B 204, B 234 Engines

9995364

9995367

9995376

9995871

144 902

9995996

Special tools

146 013

9995365

9995373

i 5379

9995377/5378 9995379

9999639 999 9678

21



B 204, B 234 Engines

Special tools

25-50 mm 50 — 75 mm

146 685 146 686

9959689 8899701 9999702

146 687

9999704 9999802 9999921

22




Group 20 General

Belt tension gauge — use and calibration

Group 20 General
Belt tension gauge — use and calibration

It is essential that the belts be correctly tensioned to ensure maximum reliability and long life.
Gauge 998 8500 must be used to adjust the tension to the correct value.

Components of gauge

1. Indicator

2. Indication marker

3. Marker adjuster

4, Movable guide latch

146 032

5. Movable guide
6. Sensing roller
7. Fixed guide

Measurement

Check that gauge is zeroed
Turn dial to zero indicator.

Release movable guide.

146 034

23



Group 20 General

Belt tension gauge — use and calibration

Place gauge on belt
Position sensing roller between two teeth.

148 035

Raise movable guide

Raise guide until it locks in Upper position.

Hold gauge in neutral position against belt

Set indication marker to coincide with indicator.

146 037

Release movable guide
Pull out movable guide latch.

24

'i
|

Hold gauge without pressing upwards or downwards.

@




Group 20 General
Belt tension gauge — use and calibration

Remove gauge from belt and read indicated value

Calibration

Gauge must be calibrated

— after prolonged use (approx. 100 measurements),
- following exposure to minor shocks.

Check that gauge is zeroed

Turn dial until indicator reads zero.

s Place calibration plate in position

Position plate with projections in contact with guides.

Press movable guide upwards until locked in upper po-
sition.

Calibration value
Gauge should now read 4.0 units.

i value is incorrect: Adjust using 1.5 mm Allen key in-
serted in hole 1 in bottom of gauge.

Caution! Adjustment must be limited to within £ 1 unit of
the calibration value. If error is greater, return instrument
to Volvo Parts for repair.

25
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Design/function

Design/function
Engine

Features common to B 204 and B 234 engines:

- In-line, 4-cylinder, liquid-cooled engine

- Inclined 20° to right for installation purposes

— Cast iron cylinder block with cylinders bored directly
in block

— Cast light-alloy pistons

— Forged steel connecting rods and crankshaft

— Light-alloy cylinder head

— Cross-flow configuration i.e. intake and exhaust pas-
sages located on opposite sides of combustion
chambers

— Twin overhead camshafts

- Four valves per cylinder

—~ Two externally-mounted balance shafts

-~ Camshafts, balance shafts and oil pump driven by
toothed belts

Differences between basic B 204 engine and
B 234:

— Cubic capacity (2.0 litre)
- Pistons {smaller diameter)
- Valves {smaller diameter)
,Q , . - Balance shafts (lower moment of inertia)

Four valves per cylinder

The introduction of four valves per cylinder improves
engine ‘breathing’. Gas flow conditions in the cylinders
are improved, producing mare complete combustion
of the fuel/air mixture and improving the efficiency of
the engine.

146 689
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146 691

Output and torque diagram for 1988 B 234 F
engine

As the curves show, maximum output is achieved at
5800 r/min while maximum torque is developed at
4450 r/min.

Overrun protection operates at 6200 r/min. (Maximum
speed varies somewhat depending on market and
model variant.)

Twin overhead camshafts

The valves are operated by twin overhead camshafts
through hydraulic tappets. The oil-filled tappets are
self-adjusting.

Since the valve guides are inclined at an angle of 19° to
the vertical, the use of a special tool is recommended
when replacing the components.
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Design/function

Valve cover gaskets

The valve cover is provided with two types of gasket,
one for sealing the spark plug wells and the other the
outer perimeter of the joint.

Camshaft carrier

/ Cylinder head

146 692

The joint between the camshaft carrier and cylinder
head is sealed in two ways:

® The spark plug wells are sealed using four O-rings
and a liquid sealing compound {liquid gasket).

® A liquid sealing compound is used to seal the flat
mating surfaces between the components.

It is essential that the surfaces be thoroughly cleaned
and that all traces of oil be removed before applying
new sealing compound.

The compound is applied with a short-haired roller.
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Plunger

Slot

Spring
Tappet cylinder

Non-return valve

146 €93

146 694

146 695

Hydraulic tappets

The valves are operated by twin overhead camshafts
through hydraulic tappets. The oil-filled tappets are
self-adjusting.

Each tappet is held in contact with the camshaft by a
spring in the tappet cylinder. The spring force is lfower
than that of the valve spring to ensure that the valve is
free to expand linearly.

A non-return valve prevents the escape of oil when the
camshaft is operating the tappet and when the oil pres-
sure in the tappet cylinder is higher than the engine oil
pressure.

Tappet in contact with base circle of cam

Oil from the camshaft carrier is forced into the tappet
through a groove and a series of holes in the side, en-
tering the plunger through a slot in the top. Since the
engine oil pressure is higher than that in the tappet cyl-
inder when the tappet is not operated by the cam, the
oil flows through the non-return valve into the tappet
cylinder.

Tappet operated by cam

The oil pressure in the tappet cylinder now exceeds the
engine oil pressure, closing the non-return valve and
effectively making the assembly a solid component.
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Design/function

Tappet resumes contact with base circle of cam

The engine oil pressure again exceeds that in the tap-
pet cylinder, opening the non-return valve and admit-
ting oi!l to maintain the tappet in contact with the cam.

Combustion chamber

The 'pent-roof’ combustion chamber features squish
zones which force the fuel/air mixture towards the cen-
tre of the chamber as the piston approaches top dead
centre (TDC) on the compression stroke — a feature
which promotes excellent mixing as the fuel approach-
es the spark plug. The resultant short combustion path
promotes rapid combustion, reducing the risk of self-
ignition (or knock) and enabling a high compression
ratio to be used. This, in turn, yields high performance
at low fuel consumption.

Balance shafts

The vibrations caused by the reciprocating movement
of the pistons are counterbalanced by two counter-
rotating balance shafts running at twice the engine
speed.

Each of the two externally-mounted balance shaft
housings is split. Made of die-cast aluminium, the
housings are located at different heights on the block.
The block casting is provided with bosses which are
milled out to provide a press fit for the housings. Se-
curely located, the housings are then bolted in posi-
tion. The right-hand housing also supports the drive
belt tensioner. :

The joint between the housing halves is sealed with a
liquid sealing compound in the same manner as that
between the camshaft carrier and cylinder head.
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148 701

Equalization of upward and downward forces

In a 4-cylinder engine, vibrations are caused by the re-
ciprocating action of the pistons as they move upwards
and downwards in pairs. The two outermost pistons (1
and 4) are at top dead centre (TDC) when the inside
pair (2 and 3) are at bottom dead centre (BDC), and vice
versa. However, since the forces developed by each
pair of pistons differ, they do not cancel each other
completely. (The force due to a piston and crankshaft is
greater at TDC than at BDC since, in the latter position,
the mass of that portion of the crankshaft above the
centre line is partly counterbalanced by that below.)

The purpose of the balance shafts is to increase the
force developed by the piston pair reversing at BDC,
thereby equalizing that due to the pair at TDC.

Since two piston reversals occur during each revolu-
tion of the crankshaft, the balance shafts rotate at twice
the speed of the engine. The balance weights mounted
on the shafts reach their lowermost position each time
one of the piston pairs reverses at BDC.

As a result, the force developed by this particular pair
is increased, equalizing that of the pair at TDC and pro-
ducing smoother running.

Equalization of lateral forces

The lateral forces produced by the action of the pistons
at TDC and BDC cause the engine to pivot about an axis
located approximately at the mid-point of the block.

The balance shafts are located at different heights on
the block to counteract the resuitant moment. The
forces due to the balance weights combine to exert a
moment which opposes that produced by the pistons.

Cancelling the moments produces smoother running
in this respect also.

Lubrication of balance shaft

Pressurized oil is supplied to the rear balance shaft
bearings, each of which is an extra heavy-duty shell
type. The rear section of the shaft is subject to the high-
est stresses since the balance weights are located at
that end. '

The front bearing is machined in the housing and is lu-
bricated from the rear bearing through a channel
formed by matching grooves formed in the two haives.
The oil is discharged through an outlet in the bottom
half of the housing.
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Design/function

Camshaft and balance shaft drives
Camshaft drive

The camshaft drive consists of a conventional single-
toothed belt which drives both camshafts and the oil
pump.

The belt tension is controlled by a spring-loaded ten-
sioner, while alignment is maintained by two idier pul-
leys.

Balance shaft drive

Rotating in opposite directions, the two balance shafts
are driven from the crankshaft by a double-toothed
belt.

The left-hand shaft is driven by the inside teeth and the
right-hand shaft by the outside teeth.

Tensioning of balance shaft belt

A tensioner mountsd eccentrically on the housing be-
low the right-hand balance shaft is used to control the
belt tension, the alignment of which is maintained by
an idler. Since tensioning of the balance shaft beit
must be carried out with the greatest accuracy, the in-
structions in the workshop manual must be followed
exactly.

Overtensioning of the belt may damage the balance
shaft housings, while insufficient tension may cause
misalignment.

Crankshaft

The crankshaft main bearings are 63 mm in diameter.
The 35.5 mm wide thrust bearing (rear main bearing) is
of the flanged shell type with a bearing surface of
2x360°. The big-end bearings on the connecting rods
are of the low-friction type, while the gudgeon pins are
located in a high position in the pistons — a feature
which minimizes friction and vibration, although im-
posing greater demands in terms of cooling and lubri-
cation. The engine is fitted with a 'heavy’ flywheel
weighing 12.7 kg (28 Ib).
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Compression testing

A. Compression testing

Special tools: 9689, 115 8263, 115 8540

143 094

Ignition system

Warning! The ignition system operates at high power,
with dangerous voitages in both the low-tension and
high-tension circuits.

Dangerous voltage levels occur in all parts of the igni-
tion system, including connectors and similar fittings.

Measure compression at full throttle with engine
hot

Normal value ............ 0.9-1.1 MPa (131-160 ib/in?)

N.B. Above value applies when engine is hot, throttle is
fully open and engine is turned at 4.2-5.0 r/s (250-300 r/
min) using starter motor.

34

Al

Disconnect:

~ lead from terminal 1 on ignition coil (to prevent
flashover to electrical system wiring)

— injector connectors (to prevent flooding of engine
and dilution of engine oil)
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Compression testing

A2
Remove:
— ignition lead cover plate
- ignition leads from plugs
~ plugs from cylinder head

Clean spark plug wells as required before removing
"plugs. Check condition of plugs.

N.B. Always grip ignition leads by caps when removing to
avoid damage to leads. :

144 862

A3
Lock throttle in fully open position

Use tool such as screwdriver for this purpose.

Ad
Connect starter switch

Use special tool 115 8263-4,

Connect switch in series with alternator (+) and service
point on left-hand whee! housing.

lﬁﬂ = i'(l" ,q

[t
il é : Wit 2 SN
— 2\l

=1

A5
Measure compression

Use compression tester 9689 and extension sleeve
115 8540.

Measure compression in all cylinders.
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Compression testing

A6
Disconnect/remove:
— starter switch
— throttle ‘lock’
Check that throttle cable is seated in pulley groove.

A7

Reconnect:

-~ injector connectors
— lead to terminal 1 on ignition coil ’

A8
Install spark plugs
Screw in each plug until sealing ring is in firm contact
with cylinder head.

Alt. 1

Tighten new plugs through further 90°.
Tighten used plugs through further 30°.

Alt. 2
Tightening torque 2515 Nm {18.5%4 ft.ib)

A9
Install:

- ignition leads (in correct firing order)

— ignition lead cover plat
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Timing belt, checking/adjustment

B. Timing belt, checking/adjustment

Special tool: 998 8500

To be carried out 10000 km (6250 miles) (USA: 5000
miles) following belt replacement. :
Pracedure to be carried out with engine warm to touch
(approx. 40°C/104°F).

Caution! See table in specifications if checking/
adjustment is carried out at other engine tempe-
rature.

Checking

B1
Turn engine to TDC in No. 1 cylinder

Remave upper transmission cover (1).

Check that markings on camshaft pulleys are opposite
markings on transmission mounting piate.

Check that marking on crankshaft is opposite TDC
marking.

B2
Check belt tension

Position gauge 998 8500 between exhaust camshaft
pulley and tensioner.

Read gauge.

If belt tension is correct, reading shouid be between 3.2
and 4.2 units.

If tension is correct, instali transmission cover (1).

If tension is incorrect, belt must be adjusted as de-
scribed in operations B3-B10.

Adjustment

B3
Slacken tensioner locknut

Remove pratective rubber cap in transmission cover.
Slacken locknut.

A

i
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Timing belt, checking/adjustment
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B4
Turn crankshaft clockwise through one revolu-
tion

Camshaft pulley markings should again coincide with
markings on transmission mounting plate.

N.B. Engine must not be rotated counterclockwise during

belt tensioning procedure.

B5
Turn engine further clockwise .

Turn engine until camshaft pulley markings are 1 '/z
teeth past markings on transmission mounting plate.

l N.B. Rotate crankshaft smoothly. l '

B6
Tighten t‘nsioner locknut

B7

Turn crankshaft clockwise to complete one revo-
lution '

Turn crankshaft to return to TDC.
Check that all markings coincide.
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Timing belt, checking/adjustment

88
Recheck belt tension

Position gauge 998 8500 between exhaust camshaft
putley and idler pulley.

Read gauge.

Belt tension should now agree with specified value of
3.9+0.3 units.

N.B. If reading is still outside correct range, adjust as de-
scribed in operation B11.

B39
Tighten tensioner locknut

Tighten to 50 Nm (37 ft.lb)

Install:

- protective rubber cap over tensioner locknut
— upper transmission cover (1)

B10
Check operation

Test run engine,

B11
Tension timing belt
Slacken tensioner focknut.
Position gauge in measuring zone.

Insert screwdriver between tensioner pulley and end of
spring carrier pin.

If belt tension is too fow:
Move pulley to adjust reading to 4.4%0.3 units.

If belt tension is too high: .
Adjust to obtain reading of 3.4+0.3 units.

Tighten tensioner locknut.
Recheck belt tension as per operations B7-B8.
Complete adjustment as per B9-B10.
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Timing/balance shaft belts, replacement

40

C. Timing/balance shaft belts, replacement |

Special tool: 998 8500

Important
See table in specifications in belt replacement is
carried out at engine temperature other than that
specified.

. C1
~,
Remove:

- battery (-} lead

alternator drive belt

radiator fan and pulley

fan shroud

— servo pump and {if fitted) AC compressor drive belts

c2
Remove all three transmission covers
Remove all bolts.
Remove covers, staiting with topmost (1).

C3
Turn engine until camshaft/crankshaft markings

coincide
Turn engine to TDC in No. 1 cylinder.

Check that markings on camshaft pulleys coincide with
those on transmission mounting plate.

Check that marking on belt guide plate on crankshaft is
opposite TDC marking on cylinder block.

144 870
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Timing/balance shaft belts, replacement
Removal of timing belt

Cc4
Remove iiming belt
Slacken tensioner locknut.
Compress tensioner spring.
Tighten tensioner locknut.
Remove belt.

Caution! Crankshaft and camshafts must not be rotated
while timing belt is slack or has been removed.

C5
Check tensioner
Spin tensioner pulley and listen for bearing naise.

Check that pulley surface in contact with belt is clean
and smooth.

cé6
Check timing belt idler pulleys
Spin pulieys and listen for bearing noise.

Check that pulley surfaces in contact with belt are clean
and smooth. '

Check pulley mountings. Torque: 25 Nm (18.5 ft.Ib).
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Timing/balance shaft belts, replacement

42

Removal of balance shaft belt

c7

Remove balance shaft belt idler pulley
Check pulley surface and bearing for faults.

Slacken belt tensioner

Slacken tocknut.

Remove balance shaft belt
Slide belt off drive pulieys and tensioner.
Work belt out under crankshaft pulley assembly.

Check tensioner bearing and inspect for oil leakage
from shaft seals.
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144 877

Timing/balance shaft belts, replacement

c10
Check balance shaft and crankshaft markings

Check that balance shaft markings coincide with mark-
ings on transmission mounting plate.

Check that crankshaft marking is opposite TDC mark-
ing on cylinder block.

Installation of balance shaft belt

Cc11
Balance shaft belt markings (3)

A. RH balance shaft (yellow dot).
B. Lower marking on crankshaft (blue dot).
C. LH balance shaft (yellow dot).

A-B = 18 teeth
B-C = 34 teeth

C12
Install balance shaft belt

Carefully work belt in under crankshaft pulley assemb-
ly.

Ensure that blue dot (marking B) is opposite bottom
{TDC) marking on belt guide plate (at bottom of crank-
shaft).

Fit beit around left-hand (upper) balance shaft with
marking C opposite marking on pulley.

Fit belt on right-hand (Jower) balance shaft with mark-
ing A opposite marking on pulley.

Fit belt around tensioner.
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Timing/balance shaft belts, replacement

C13
Check balance shaft and crankshaft markings

Check that markings are still aligned.

C14
Tighten tensioner

Tension belt using Allen key inserted in adjusting hole
(1} in tensioner.

Turn crankshaft carefully through a few degrees on ei-
ther side of the TDC position to ensure that belt engag-
es properly in pulleys.

Return crankshaft to TDC position.

Adjusting hole in tensioner must be immediately be-
low ‘3 o’clock’ when tightening locking bolt.

Tighten locking bolt (2) to 40 Nm (29.5 ft.lb). Use Allen
key inserted in adjusting hole {1) as counterhold.

C15
Check belt tension

Use gauge 998 8500.

Position gauge immediately above location of disman-
tled idler.

Belt tension must be within 1-4 unit range.

N.B. If belt tension is outside above range, slacken ten-
sioner and repeat operation C14.

Instaliation of timing belt

e S 144 880

C16

Install timing belt

Align double-line marking on belt with top marking on
beit guide plate (at top of crankshaft).

N.B. Arrows on belt should point towards front (i.e. away
from engine).

Stretch belt around crankshaft pulley and place over
tensioner and right-hand idler.

Place belt on camshaft pulleys. Both singlie-line mark-
ings should coincide with pulley markings.

Place belt around oil pump drive puiley and press belt
onto left-hand idler.

144 881
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144 870

144 882

144 883

144 863

Timing/balance shaft belts, replacement

c17
Check markings

Check that all markings are aligned and that engine is
turned to TDC in No. 1 cylinder.

C18
Slacken tensioner locknut

c19
Turn crankshaft clockwise

Crankshaft pulleys should rotate ane turn until pulley
markings again coincide with those on transmission
mounting plate.

N.B. Engine must not be rotated counterclockwise while
belt is being tensioned.

c20
Turn crankshaft further clockwise

Turn crankshaft further clockwise until pulley markings
are 1'/2 teeth past markings on housing.

N.B. Rotate crankshaft smoothly. J
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Timing/balance shaft belts, replacement

e S 144 880

val 144 884

46

c21

Tighten tensioner locknut

c22
Check/adjust balance shaft belt tension

Use gauge 998 8500. Measure tension above location
of dismantled idler.

Belt tension should be 3.8+0.2 units at 20°C (68°F).

If belt tension is too low: Correct by adjusting tension-
er clockwise.

N.B. Tensioner may be adjusted clockwise only. Only
small adjustments are required.

If belt tension is too high: Repeat operations C14-C15.

Turn crankshaft through one revolution and recheck/
adjust belt tension.

C23

Install:

— guide (i.e. ensure that guide is in position}
— middle transmission cover (3)

— fan shroud

— heater hose tie

— radiator fan and pulley

—~ all auxiliary drive belts

— battery (-} lead

C24
Check operation
Run engine until thermostat opens.

Stop engine.

Caution! Remember that transmission covers (1} and (2)
have not been replaced at this point.
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Timing/balance shaft belts, replacement

Check/adjust timing beit tension after
thermostat has opened

C25
Check belt tension

Use gauge 998 8500.

Rotate crankshaft to bring engine to TDC position in
No. 1 cylinder.

Position gauge between exhaust camshaft pulley and
idler.

Read gauge.

Belt tensicn must be within the 5.5+0.2 unit range.

N.B. If belt tension is correct, proceed to operation C30. If |

reading is outside above range, carry out operations G27-
C29.

C26
Slacken tensioner locknut

Remove protective rubber cap over locknut.

144 886

c27
Tension timing belt

Position gauge in measuring zone,

Insert screwdriver between tensioner pulley and spring
carrier pin.

If belt tension is too low:
Move roller to adjust belt tension to 6.0=0.2 units.

If belt tension is too high:
Adjust to obtain reading of 5.0+0.2 units.

Tighten tensioner locknut.
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Timing/balance shaft belts, replacement

Cc28
Turn crankshaft clockwise

Turn crankshaft to rotate camshaft pulleys through one
revolution.

C29

Measure belt tension .
Belt tension should now agree with specified value of

5.5+0.2 units.

Tighten tensioner locknut

C30 ’
Tighten to 50 Nm (37 ft.lb).

Replace protective cap over locknut. .
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Timing/balance shaft belts, replacement

Check/adjust balance shaft belt ten-
sion after opening of thermostat

C31
Check belt tension
Use gauge 998 8500.
Position gauge above location of dismantled idler.

Belt tension must be within the 4.9£0.2 unit range.

N.B. If belt tension is correct, proceed to operations C35-
C37.

If belt tension is too low, carry out operations C32-C34.

If belt tension is too high, repeat operations C14-C15 and
continue with operations C32-C34.

146 459

€32

Turn tensioner clockwise and read indication on
gauge

N.B. Tensioner may be turned clockwise only. Only
small movements are necessary.

C33

Turn crankshaft clockwise

Turn crankshaft clockwise through one revolution.
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Timing/balance shaft belts, replacement

C34
Check belt tension

Belt tension should now agree with specified value of
4.910.2 units.

50

C35
Install idler
Remount idler in position.

C36
Install:
— lower transmission cover (2)
— upper transmission cover (1)

C37

Check operation

Test run engine.
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Timing belt tensioner, inspection/replacement

D. Timing belt tensioner, inspection/replacement

Special tool: 9802

Remove timing belt as described in operations C1-C4.

D1
Check tensioner

Spin pulley and listen for noise. Check manually for
bearing play.

Check that pulley surface in contact with belt is clean
and smooth.

D2
Remove tensioner

Compress tensioner spring and lock with 3 mm drili
bit.

Remove:

— tensioner {ocknut
- pulley (pull straight off)

D3
Dismantle tensioner
Clamp tensioner between soft jaws in vice.
Compress spring by hand and remove drill bit.

Release spring slowly. Separate pulley bracket and
spring carrier pin.
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Timing belt tensioner, inspection/replacement

D4
Check tensioner spring
Check spring using tool 9802,
Inside diameter:..............c.ovvvvnn.. 105 mm*0°
(0.41 in*g;%2
Length, mm (in) Load, N (Ib)
75.6 (2.98) 0 (0)
65.0 (2.56) 163 (34.5)
52.0 (2.05) 340 (77.5)
D5

Reassemble tensioner

Clamp spring carrier pin and spring between soft jaws
in vice.

Compress spring by hand and hold in position with 3
mm drill bit.

- @

Install tensioner

Mount tensioner on cylinder block.
Tighten tensioner locknut.

Remove drill bit.

Replace timing belt as described in operations C16-21,
C23-30 and C36-37.

N.B. See table of tension values in specifications (page11)
if replacing existing timing/balance shaft belts.
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Balance shaft seals, replacement

E. Balance shaft seals, replacement

Special tools: 5362, 5996

E1
Check that flame trap is not blocked
Flame trap blockage restricts crankcase ventilation and
increases crankcase pressure.
Symptoms of flame trap blockage:

— Qil dipstick tends to lift in tube.

— Oil leakage from cylinder block seals.

— Seals do not always require renewal if leakage is due
to this cause. Overhaul flame trap, clean engine and
reinspect for seal leakage.

— Engine knocks.

E2
Remove:

— timing and balance shaft belts as described in oper-
ations C1-C10.

E3
Remove balance shaft pulley
Use counterhold 5362.
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Balance shaft seal§, replacement
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144 901
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E4
Remove seal

Prise out seal carefully with screwdriver, taking care to
avoid damaging seating faces an shaft and housing.

Place paper or waste underneath to soak up leakage
oil.

Clean seating in housing and check shaft end for
grooving, indicating wear.

E5
Fit new seal
Use assembly tool 5996.
Grease seal.

Press seal into shaft housing. Press in lightly with tool
5996 and use centre bolt together with too! to press
home fully.

N.B. Face of seal should normally be flush with chamfered
edge in housing. However, if shaft end shows signs of
wear, seal may be located approx. 2 mm further in.

Install balance shaft pulley

Use counterhold 5362.
Tighten centre bolt to 50 Nm (37 ft.lb).

N.B. Slot in pulley should engage guide pin on shaft.

Shallower side of pulley should face inwards.

Replace timing and balance shaft belts as described in
operations C12-37.

N.B. See table of tension values in specifications {page 11}

if replacing existing timing/balance shaft belts.

« @
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Camshaft seals, replacement

F. Camshaft seals, replacement

Special tools: 5025, 5199

On later versions of engines, seals may be replaced
without removing transmission mounting plate.

F1
Check that flame trap is not blocked

Flame trap blockage restricts crankcase ventilation and
increases crankcase pressure.

Symptoms of flame trap blockage:

— Qil dipstick tends to lift in tube.

— Qil leakage from cylinder block seals.

— Seals do not always require renewal if leakage is due
to this cause. Overhau! flame trap, clean engine and
reinspect for seal leakage.

— Engine knocks.

Fz
Remove:
— battery earth lead
- alternator drive belt
~ radiator fan and pulley
F3

Remove transmission covers (1) and (2)

Remove upper (1) and lower (2) transmission covers.
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Camshaft seals, replacement

F4

Align camshaft/crankshaft markings

Turn engine to TDC position in No. 1 cylinder.

Check that markings on camshaft pulleys are aligned
with those on transmission mounting plate.

144 905

F5
Slacken tensioner locknut

Remove protective rubber cap over tensioner locknut. .
Slacken Jocknut.

F6
Compress tensioner spring

Compress tensioner spring.

Press timing belt outwards between right-hand idier
and tensioner.

Tighten tensioner locknut.
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Camshaft seals, replacement

F7
Remove timing belt from crankshaft pulleys

Caution! Crankshaft and camshaft must not be rotated
while timing belt is slack or has been removed.

F8
Remove timing belt idlers
Check pulley surfaces and bearings.
Fo
Remove camshaft drive pulleys
Use counterhold 5199.
F10

Remove upper section of transmission mounting
plate

Remove bolts between camshafts and under right-
hand idler.
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Camshaft seals, replacement

F11
Remove seal

Prise out seal carefully using a screwdriver, taking care
to avoid damaging shaft ends and seating surfaces in
camshaft carrier.

Clean seats in camshaft carrier and check shafts for
grooving, indicating wear.

144,901

F12
Fit new seals
Use assembly tool 5025. ¢
Grease seals.
Press in seals. -

-

N.B. Camshafts must not be allowed to rotate when fitting
seals. Face of seal should normally be flush with cham-
fered edge in camshaft carrier. However, if shaft end
shows signs of wear, seal may be located approx. 2 mm -

further in.
S F13
Replace upper section of transmission mounting
plate

Adjust plate so that camshafts are centred in holes.

Replace bolts between camshafts and under right-
hand idler.
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b d

144 812

Camshaft seals, replacement

F14
Replace idlers
Tighten to 256 Nm (18.5 ft.lb).

F15
Install camshaft drive pulleys

Use counterhold 5199.
‘Replace centre bolts and tighten to 50 Nm (37 ft.lb.}.

N.B. Camshafts must not be allowed to rotate when replac-
ing the centre bolts.

F16
Replace timing belt

Position belt so that double-line marking coincides
with top marking on belt guide plate (at top of crank-
shaft).

Place belt on camshaft pulleys, ensuring that single-
line markings coincide with pulley markings.

Place belt in position over right-hand and then over
left-hand idler.
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Camshaft seals, replacement

144 905
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F17

Check markings

Check that all markings coincide and that the engine is
turned to TDC in No. 1 cylinder.

F18
Slacken tensioner locknut

F19
Turn crankshaft clockwise

Crankshaft pulleys should rotate one turn until pulley

markings again coincide with those on transmission
mounting plate.

N.B. Engine must not be rotated counterclockwise while

belt is being tensioned.

i
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144 863

Camshaft seals, replacement

F20
Turn crankshaft further clockwise

Turn crankshaft further clockwise until pultey markings
are 1'/2 teeth past markings on housing.

rN.B. Rotate crankshaft smoaothly. j

F21

Tighten tensioner locknut

F22
Install:

— lower transmission cover (2)
radiator fan and pulley
alternator drive belt

— battery earth lead

Continue with operations C24-25,

N.B. See table of belt tensioning values in specifications
{page 11) if refitting original timing belt.
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Camshaft seals, replacement

F23
Install upper transmission cover (1)

F24

Check operation .
Test run engine.
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gy

Oil pump seal, replacement

G. Oil pump seal, replacement

Special tools: 5039, 56361

144 901

144 916

Remove timing belt as described in operations €1-4.

G1
Remove oil pump drive puliey
Use counterhold 5039.

G2
Remove seal

Clean area around drive shaft and seal.

Prise out seal carefully using a screwdriver, taking care
to avoid damaging shaft end and housing.

Clean seat in housing and check shaft for signs of wear.

G3
Fit new seal

Use assembly tool 56361.

N.B. Face of seal should normally be flush with chamfered_]
edge in housing. However, if shaft end shows signs of
wear, seal may be located approx. 2 mm further in.

G4
Install drive pulley
Use counterhold 5039.

Rotate pulley to align locating chamfer. Tighten centre
bolt to 20 Nm (15 ft.Ib) and through a further 60°.

Install timing belt as described in operations €16-21,
C23-30 and C36-37.

N.B. See table of belt tensioning values in specifications
{page 11) if refitting original timing belt.
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Oil pump seal, replacement

64

H. Oil pump, replacement

Special tool: 5039

Remove timing belt as described in operations C1-4.

H1
Remove oil pump drive puilley
Use counterhold 5039.
HZ2
Clean area in vicinity of pump joint
144 917
H3

Remove oil pump
Remove pump mounting bolts. .

Place paper or container on engine splashguard to col-
lect leakage oil.

Remove pump.

H4
Remove seal
Remove seal from seating groove in cylinder biock.
Clean joint face and groove.

Check rear contact faces of rotors.

144 919
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Oil pump seal, replacement

? o H5
- Fit new seal

Seat seal in groove.

144 920

H6
Install oil pump
Lubricate rotors generously.
Position pump on cylinder block.
Tighten mounting bolts to 10 Nm (7.5 ft.|b.).

N.B. Take care not to turn pump so that rotor shaft falls out ‘

of position in housing.

H7
Install drive pulley
Use counterhold 5039.
Rotate pulley to align locating chamfer.

Tighten centre boit to 20 Nm (15 ft.lb) and through a
further 60°.

Clean and remove paper/oil container. .

Install timing belt as described in operations C16-21,
C23-30 and C356-37.

N.B.See table of belt tensioning values in specifications
(page 11) if refitting original timing belt.

65



Group 21 Engine

Oil pump, inspection

I. Qil pump, inspection

Special tools: 5039, 5361

Remove timing beit as described in operations C1-4.
Remove oil pump as described in operations H1-4.

11 |
Remove rotors and shaft seal from oil pump !
housing

Mark outer rotor with felt pen to ensure same direction
of rotation on reassembly.

12
Clean and inspect components

Inspect pump housing, rotors and rotor mating faces
for visible signs of wear.

‘ N.B. Note marking of outer rotor. )

144 923 .

13

i Check pump housing joint for distortion

Use steel rule/sliding calipers.

144 924
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Oil pump, inspection

14

Check axial clearance of rotors

Check axial clearance of outer and inner rotors in pump
housing.

Correct clearance: 0.05-0.10 mm {0.0020-0.0040 in)
{with pump dry).

144 925

15
Lubricate rotors and inside of pump housing

Remove rotors. Apply generous lubrication to rotors
and inside of pump housing.

Replace rotors in housing.

144 926

Fit new seal

Seat seal in groove.

' < 144 920

Replace oil pump
Tighten mounting bolts to 10 Nm (7.5 ft.1b).

a
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Qil pump, inspection

18
Fit new seal

Use assembly tool 5361.

N.B. Face of seal should normally be in line with cham-
fered edge in housing. However, if shaft end shows signs
of wear, seal may be located approx. 2 mm further in.

144 928

19
Replace drive puliey
Use counterhold 5039.
Rotate pulley to align locating chamfer.

Tighten centre bolt to 20 Nm {15 ft.Ib) and through a
further 60°.

Clean and remove paper/oil container.

Replace timing belt as described in operations C16-21,
C23-30 and C36-37.

N.B. See table of belt tensioning values in specifications
(page 11) if refitting original timing belt.
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4

Valve cover gaskets, replacement

J. Valve cover gaskets, replacement

J1
Remove/disconnect:

— ignition lead cover plate
— ignition leads from plugs

N.B. Always grip ignition leads by caps when removing to
avoid damage to leads.

144 943

J2
Remove valve cover and gaskets
Remove remains of gaskets and clean joint faces.

Inspect rubber seal at rear of exhaust valve camshaft.

J3

Apply sealer at front and rear camshaft bearing
caps
Use silicone sealer.

Apply bead of sealer to angle between cap and joint
face.
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Valve cover gaskets, replacement

70

Install new gaskets and replace valve cover

No. 1 cylinder and marking facing upwards.
Shape outer gasket to fit camshaft bearing caps.
Place gasket in position and replace valve cover.

J4

Position spark plug well gasket with arrow pointing to

N.B. Remember to connect earth lead to distributor.

Install:

— ignition leads (in correct firing order)
— ignition lead cover plate

i 142 947

Check operation

Check operation/sealing.

144 948

J5

J6
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Camshafts/tappets, replacement

K. Camshafts and tappets, replacement

Special tools: 5021, 5199

Replacement of camshafts due to wear

It is imperative that engine be flushed clean before in-
stalling new components.

In most cases, damage to tappets and camshafts is due
to engine oil contamination.

Flush engine

Change oil and filter.

Run engine for approx. 10 minutes.
Drain oil and remove filter.

Install camshafts.

Fit new filter and fill engine with fresh oil of correct
grade.

Removal of camshafts

N.B. Procedure describes removal of all tappets. To ensure
sealing function of liquid sealing compound between
camshaft carrier and cylinder head, tappets should be ex-
posed only on one side at a time.

K1
Remove/disconnect:
—~ battery earth lead
— alternator drive belt
— radiator fan and pulley
K2

Remove transmission covers (1} and (2}

Remove upper (1) and lower (2) transmission covers.
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Camshafts/tappets, replacement

44 953

K3
Align camshaft/crankshaft markings
Turn engine to TDC pasition in No. 1 cylinder.

Check that markings on camshaft pulleys are aligned
with those on transmission mounting plate.

K4
Slacken tensioner locknut
Remove protective rubber cap over locknut.
Slacken locknut.
Compress tensioner spring.
Tighten locknut.
K5

Remove timing belt from crankshaft pulleys

Caution! Crankshaft and camshafts must not be rotated
while timing belt is slack or has been removed.

K6
Remove timing belt idlers

Check pulley surfaces and bearings.
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Camshafts/tappets, replacement

K7
Remove camshaft drive pulleys
Use counterhold 5199.

K8

Remove:

upper section of transmission mounting plate
ignition lead cover plate

ignition leads at plugs and distributor cap
ignition coil high-tension tead at distributor cap

N.B. Always grip ignition leads by caps when removing to
avoid damage to leads.

K3
Remove valve cover and gaskets

Remove gasket remains and clean joint faces.

K10
Detach distributor housing from camshaft carrier

[ N.B. Remove ignition lead clip beside left-hand bolt. 1
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Camshafts/tappets, replacement
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K11
Remove camshaft centre bearing caps

Plug openings in camshaft carrier (around spark plug
wells) with paper.

Remove camshaft centre bearing caps (No. 3 on intake
side, No. 8 on exhaust side). Mark caps as required.

Remove third nut in central bolted joint.

K12
Remove exhaust side camshaft

Use press tool 5021. Place tool in No. 8 bearing cap po-
sition.

Clamp press tool on camshaft.

Remove remaining bearing cap nuts and caps (6, 7, 9
and 10).

Inspect bearing surfaces for signs of wear.
Remove press tool 5021 and lift out camshaft.

K13
Remove intake side camshaft

Use press tool 5021. Place tool in No. 3 bearing cap po-
sition.

Clamp press tool on camshaft.

Remove remaining bearing cap nuts and caps {1, 2, 3
and 5).

Inspect bearing surfaces for signs of wear.

Remove press tool 5021 and lift out camshaft together
with distributor.

K14
Remove tappets from camshaft carrier

Magnet or suction cup may be used to facilitate tappet
removal.

Inspect tappets for signs of wear.

N.B. Store tappet~upside down to prevent drainage of oil.
Ensure tappets are placed in order — they must not be in-
terchanged.
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144 96

Camshafts/tappets, replacement

K15
Clean/inspect camshaft carrier

Clean and inspect camshaft bearings and tappet bores
for signs of wear.

Camshaft axial clearance

Camshaft axial clearance

K16
Check camshaft axial clearance
Place camshafts in position.
Install rear bearing caps and tighten nuts.
Axial clearance ..... 0.05-0.40 mm (0.0020-0.0157 in}
Measure clearance with feeler gauges.
Install new rear bearing cap if clearance is excessive.

Remove bearing caps and camshafts.

Camshaft installation

K17
Oil components

Oil bearings and sliding surfaces on camshaft carrier,
bearing caps, camshafts and tappets.

K18
Insert tappets

Tappets must be replaced in original order.
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Camshafts/tappets, replacement
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K19
Install exhaust side camshaft

Place camshaft in camshaft carrier with pulley guide
pin facing upwards.

Press camshaft into place with press tool 5021 {using
rear bearing cap as guide).

Install bearing caps in original order.

Apply liquid sealing compound to joint face between
camshaft carrier and front bearing cap (No. 6).

Install bearing cap nuts in stages.

Remove press tool 5021 and install centre bearing cap
(8).

K20
Install intake side camshaft ‘

Place camshaft in camshaft carrier with pulley guide
pin facing upwards.

N.B. Turn distributor shaft to align driver with markings on
distributor housing.

Fit housing and rotor shaft with new O-rings.

Press camshaft into position with press tool 5021 (us-
ing rear bearing cap as guide).

Install bearing caps in original order.

Apply liquid sealing compound to joint faces between
camshaft carrier and front and rear bearing caps
{Nos. 1 and 5).

Install bearing cap nuts in stages.

Remove press tool 5021 and install centre bearing cap
(8).

Install camshaft carrier centre nut.

K21
Tighten bearing cap nuts and centre nut
Tighten to 20 Nm (15 ft.Ib).
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Camshafts/tappets, replacement

K22
Refit distributor

Reconnect high-tension lead between distributor cap
and ignition coil.

Remove paper in camshaft carrier openings.

( N.B. Replace ignition lead clip beside teft-hand bolt. 1

K23
Seal front and rear camshaft bearing caps

Use silicone sealer.

Apply bead of sealer to angle between cap and joint
face.

K24
Install new gaskets and replace valve cover
Inspect rubber seal behind camshaft on exhaust side.

Position spark plug well gasket with arrow pointing to
No. 1 cylinder and marking facing upwards.

Shape outer gasket to fit camshaft bearing caps.

Place gasket in position and replace valve cover.

N.B. Remember to connect earth lead to distributor. 1
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Camshafts/tappets, replacement
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K25
Install:
— ignition leads (in correct firing order)
— ignition lead cover plate
K26

Fit camshaft front oil seals

Fit seals as described in operations F12-24.

N.B. Install new oil filter and fill engine with fresh oil of
correct grade.

144 974

Caution! Some noise may be heard from tappets when en-
gine is first started. However, this will disappear as tappets

are filled with oil. .
Engine must not be run at speed higher than 3000 r/min |

while tappet noise is present.
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Tappets, inspection

L. Hydraulic tappets, inspection

137 504

If noise is heard from tappets:

Check tappets for ‘spongy’ feeling. No play is permis-
sibie between camshafts and tappets.

Flush engine

Change engine oil and filter.

Run engine for approx. 10 minutes.

Drain oil and remove fiiter.

Fit new filter and fill engine with fresh oil of correct
grade.

Immediately prior to above, run engine at 2000-3000
r/min for approx. 15 min at correct oil level and pres-
sure.

N.B. Engine must not be run at speed higher than 3000

r/min if noise is heard from any of tappets.

L1
Remove:

— ignition lead cover plate
— ignition leads from plugs

N.B. Always grip ignition leads by caps when removing to
avoid damage to leads.

L2
Remove valve cover
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Tappets, inspection

;1 .

L3
Turn engine to TDC (ignition) in No. 1 cylinder

Cam pairs on intake/exhaust sides of No. 1 cylinder
should be facing away from tappets.

N.B. Check is carried out with tappet in contact with
base circle of cam (i.e. cam profile must not be in con-
tact with tappet).

L4 .
Check tappets

Depress tappets firmly with thumb or brass rod.

Check following tappets: .
No. 1 cylinder intake/exhaust

No. 2 cylinder intake

No. 3 cylinder exhaust

L3
Turn engine to TDC (ignition) in No. 4 cylinder
Check following tappets:

No. 2 cylinder exhaust
No. 3 cylinder intake

No. 4 cylinder intake/exhaust '

L6
Replace any tappet which feels spongy
Tappet replacement:

Remove as described in operations K1-8 and K10-15.
Replace as described in operations K17-26.

If tappets are in satisfactory condition:
See operations J3-6.
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Camshatft carrier/cylinder head joint, resealing

M. Camshaft carrier/cylinder head joint, resealing

Remove camshafts as described in operations K1-14.

M1
Separate camshaft carrier from cylinder head
Remove four remaining nuts from central bolted joint,

Detach carrier from head. Tap carrier carefully with
plastic malliet if component is stuck to head.

Remove O-rings around spark plug wells.

M2

Clean camshaft carrier/bearing seats and
cylinder head

Plug openings in cylinder head with paper.
Dissolve remains of sealing compound with solvent.

Carefully scrape joint surfaces clean with plastic putty
knife or similar implement.

Blow camshaft carrier completely clean with com-
pressed air.

Wipe surfaces with degreasing agent.

M3
Apply liquid sealing compound

Apply compound to joint between camshaft carrier
and cylinder head, and to bearing cap joint faces (1, 5
and 6).

- Apply compound with a short-haired roller.

N.B. Remove excess compound from oilways prior to reas-
sembly.

144981
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Camshaft carrier/cylinder head joint, resealing

M4
Install camshaft carrier
Fit new O-rings in grooves around spark plug wells.

Position camshaft carrier on cylinder head and replace
nuts 1, 2, 4 and 5 in central bolted joint.

Plug openings around spark plug welis with paper.

M5

Insert tappets and install camshafts as
described in operations K17-20

{Liquid sealing compound has already been applied to
camshaft bearing caps.}

M6
Tighten five nuts on camshaft carrier and all
bearing caps
Tighten five nuts in central bolted joint and on all bear-
ing caps.
Tighten to 20 Nm (15 ft.Ib).
Carry out operations K22-26 and F12-24.
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Cylinder head gasket, replacement

N. Cylinder head gasket, replacement

Special tool: 5098

N1
Disconnect battery earth lead

36 841

N2
Drain coolant -
Remove heat shisld over exhaust manifold.

(Only the two bottom bolts on the plate need be re-
moved.)

Remove expansion tank cap.

Drain coolant through cock on right-hand side of cylin-
der block. Fit tube to cock to facilitate collection of coo-
lant.

Remove tube and close drain cock on completion of
drainage.

N3
Strip right-hand side of cylinder head
Unbolt exhaust pipe from bracket.
Remove manifold nuts.
Detach manifold from cylinder block.
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Cylinder head gasket, replacement

N4

Strip left-hand side of cylinder head

Remove support under intake manifold. Remove bot-
tom bolt in cylinder block.

Detach and tie up manifold in suitable manner.
Disconnect temperature sensor connectors.

Disconnect heating hose under No. 3 and 4 cylinder in-
take branches.

Disconnect upper coolant hose at thermostat.

v @

Strip front and top of cylinder head
Carry out operations K1-14.

INOQ Ay,

A

N6
Separate camshaft carrier from cylinder head

Remove four remaining nuts from central bolted joint.

Detach carrier from head. Tap carrier carefully with
plastic mallet if component is stuck to head.

Remove O-rings around spark plug wells. '

N7

Remove cylinder head

Wipe remaining oil from cylinder head.

Undo bolts in order shown, commencing at rear of en-
gine.

Remove cylinder head and gasket.

Caution! Cyiinder head is made of aluminium, Place on
pair of clean wooden blocks or similar supports o;avond
scoring. !
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| 144 990

Cylinder head gasket, replacement

N8

_Clean and inspect all cylinder head joint faces

See operation M2 regarding cleaning of camshaft carri-
er and removal of sealing compound.

Clean and inspect cylinder block joint faces.

N9
Clean and inspect cylinder head bolts

Bolts should be replaced if any evidence of elongation
is observed. (This will be indicated by thinning of mid-
section.)

Bolts should be used no more than 5 times.
Replace bolts if in any doubt regarding above.

N10
Fit:
- new cylinder head gasket
— new O-ring seal for water pump

N11

Place cylinder head in position

Lower head carefully into position over guides, taking
care to avoid damaging gasket.
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Cylinder head gasket, replacement

N12°
Tighten cylinder head bolts
Use protractor 5098.
Oil bolts.
Insert and tighten boits in three stages, in order shown.

1=20+£2 Nm (15%1.5 ft.lb)
2 = 40+5 Nm (304 ft.Ib)
3 = Tighten through further 115°+£10°,

v @

Place manifold in position. Replace and install nuts. ‘

Install exhaust manifold
Use new gasket.

Bolt lifting lug in position between No. 2 and 3 exhaust
branches.

Reattach front exhaust pipe to bracket.
Install bottom heat shield.

N14
Reconnect:

— temperature sensor connectors

- heating hose under No.3 and 4 cylinder intake
branches

— upper coolant hose to thermostat.

Caution! Note marking on hose. Clearance between hose ‘
and alternator drive belt must be at least 25 mm (1 in).

N15
Fill cooling system

Check system for leaks.
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Cylinder head gasket, replacement

N16
"Install intake manifold

Use new gasket.
Screw in bottom bolts a few turns.

Place intake manifold and lifting lugs in position. Tight-
én manifold from centre autwards.

N17
Reattach support under intake manifold
Install cable clip.
Check connections on and underneath manifold.

N18

Apply liquid sealing compound

Apply compound to joint between camshaft carrier

and cylinder head, and to bearing cap joint faces (1, 5
and 6).

Apply compound with a short-haired roller.

N.B. Remove excess compound from oilways prior to reas-
sembly.

N139
Iinstall camshaft carrier
Fit new O-rings in grooves around spark plug welis.

Position carrier on cylinder head and replace nuts 1, 2,
4 and 5 in central bolted joint.

87



Group 21 Engine

Cylinder head-gasket, replacement

N20

Insert tappets and install camshafts as
described in operations K17-20

{Liquid sealing compound has already been applied to
camshaft bearing caps.)

N21 I

Tighten five nuts on camshaft carrier and all
bearing caps

Tighten five nuts in central bolted joint and on all bear- ‘
ing caps.

Tighten to 20 Nm (15 ft.Ib).
Carry out operations K22-26 and F12-24,
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Cylinder head, dismantling/inspection

0. Cylinder head, dismantling/inspection

Special tools: 5219, 9802, 998 6052, 1158280

Remove cylinder head as described in operations
N1-7

Caution! Cylinder head is made of aluminium. Place on
pair of clean wooden blocks or similar supports to avoid
scoring.

Stripping

o1
Remove:

— spark plugs
- temperature sensors and pipe branches
— thermostat housing and thermostat

02
Remove:

valve collets, using clamp 998 6052
— upper spring collars

- valve springs

valves

N.B. Ensure that position of every part removed is identi-
fied. Parts must not be interchanged.

03
Remove:

— valve stem seals, using tool 5219
- lower spring collars
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Cleaning and inspection

04
Clean:
— joint faces

Remove all traces of liquid sealing compound as de-
scribed in operation M2.

05
Clean:
- combustion chambers
— intake/exhaust passages _ .
— valve seats
_Clean all valve seats.

Use tool 1158280 with 7 mm dia. spindle and 45° cut-
ter.

N.B. Ensure that tool is clear of combustion chamber

walls.
06
Clean:
— spark plug mating threads
~ valves
- valve springs and spring collars
o7

Inspect cylinder head and dismantled
components

Inspect head and components visually for signs of
wear or damage.
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1

{max 0,5 mm
{0.0197 in)

max 0.25mm

{0.0098 in)

129 826

Cylinder head, dismantling/inspection

08
Measure cylinder head distortion
Use steel rule and feeler gauges.
Max. distortion without machining:

Longitudinal ............c..ooet. 0.50 mm (0.0197 in)
Lateral.......oovveirirnninennns 0.25 mm (0.0098 in)

Cylinder head must be replaced if distortion exceeds
1.0 mm (0.0394 in) along length or 0.50 mm (0.0197in)
across width.

Height of cylinder head as new ...... 103.50+0.5 mm
{4.0780£0.0197 in)

Minimum height after machining.......... 102.5 mm
(4.0354 in)
09

Measure valve guide wear
Use magnetic stand and dial gauge.

Lift valve approx. 2-3 mm (1/10 in) clear of seat when
checking guide.

Clearance between new components:

Intake .............. 0.03-0.06 mm (0.0012-0.0024 in)

Exhaust ............ 0.04-0.07 mm (0.0016-0.0028 in)

Max. clearance, used components:

Intake/exhaust .................. 0.15 mm (0.0059 in)
010

Measure valve springs
Use spring tester 9802.

Qutsidedia...................... 26.2 mm (1.0315 in)
Insidedia. ........covvvuin.... 18.1 mm (0.7126 in)
Length, mm (in) Load, N (Ib)

L: 43.0 (1.69) 0 {0) _

L1: 37.0 (1.46) 232+20 {52+4.5)

L2: 26.5 ;(1'04) 640+40 (144x9)
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Cylinder head, overhaul

P. Cylinder head, overhaul

Special tools: 5222, 56363, 5364, 5365, 5366, 5367, 5368, 5369, 5373, 5377, 5378, 998 6045

Replacement of valve guides

P1
Mount cylinder head on fixture 5363

Adjust angle of inclination. Use locating holes No. 2 in
fixture supports.

Clamp head to fixture. Use locating holes No. 2 on face.

146 010

Press out guides to be replaced.
(Procedure is carried out in three
stages)

P2
1. Free guide using drift 5364

Press slowly until drift bears against valve spring seat.

P3
2. Press out further using drift 5365

Press slowly until drift bears against valve spring seat.
Inspect upper section of guide bore.
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Cylinder head, overhaul

P4

3. Place new valve guide on drift 5366 and press
home

Press guide slowly into head until drift bears against
valve spring seat.

"Top of guide should projectby .......... 15+£0.2 mm

(0.5906+0.0079 in)
(Height is set by tool.)

Important! Press force must be at least 9000 N (2025 Ib). If
force is lower, guide must be removed and bore reamed
out for fitting oversized guide.

P5
Remove cylinder head from fixture 5363

P6
Ream valve guides internally
Use reamer 5367.

Ream from combustion chamber side.

N.B. Valve and seat must be ground in following installa-
tion of new guide.

Installing oversized valve guides

Important! Oversized guides must be fitted if press force is
less than 8000 N {2025 Ib) or if guide bores in cylinder
head are damaged.

P7
Press out guide using drift 5364

Press slowly until drift bears against valve spring seat.
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P8
Press out further using drift 5365

Press slowly until drift bears ‘against valve spring seat.

P39

Tap out guide using drift
P10

Ream out guide bore

Use reamer 5373.

Ream from combustion chamber side.
P11

Press in new guide using drift 5366

Top of guide should project by .......... 15£0.2 mm
o {0.5906+0.0079 in)
(Height is set by tool)
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Cylinder head, overhaul

P12
. Ream valve guides internally

Use reamer 5367.
Ream from combustion chamber side.

P13
Marking and dimensions of valve guides
Guide P/N........ et tetiaiecenias veena.. 1378960-7
Standard: Outside dia. .......... 12.0 mm (0.4724 in)
No. of grooves:.......... e e .0
Guide PN ..ot 1378958-1
Oversize: Outside dia............ 12.1 mm {0.4764 in)
No.of grooves:.................. e 1

Replacement of valve seats

Important! Valve guide must always be replaced before
replacing seat.

P14
Clean valve seat

Ensure that edge of seat is clearly visible.

P15
Remove valve seat
Use seat miller such as Mira P/N 998 6045-5.
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Cylinder head, overhaul

146 022

P16

Set milling cutter

Adjust cutter diameter to slightly less than standard di-
ameter of seat recess in cylinder head.

Seat recess

diameter Intake Exhaust
B234....... mm 35.9.5 5 32.9 305

(14144 in S o020 (1.2953 in_{ goz0)
B204....... mm 33.9.8 o 30.9_0 05

(1.3346 in S g020)  (1-2165 in_9 0020)

P17

Mill out valve seat

Blow clean with compressed air and inspect work con-
tinuously.

Remove remains of seat.

Seat will become loose just before max. milling depth
is reached.

P18
Check valve seat recess

If damaged, recess must be machined for oversized
valve seat.

P19
Measure seat recess diameter

Use internal micrometer.
Measure diameter all around circumference.

Seat should be 0.10-0.14 mm (0.0039-0.0055 in) larger
than recess in cylinder head.

If intarference fit is less than above, recess must be
milled out to take oversized seat.

[
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5368 5377
5369 5378

Cylinder head, overhaul

P20
Heat cylinder head

Heat head in oven at approx. 100°C (212°F).

N.B. Use heavy protective gloves when handling hot eylin-
der head.

P21
Cool valve seat
Place seat on appropriate drift:

B 234: Intake 5368 Exhaust 5369
B 204: intake 5377 Exhaust 5378

Cool seat using dry ice or similar medium.
Use grease to hold seat to drift 5369.

N.B. Use heavy protective gloves when handling chilted
assembly tool.

P22
Insert valve seat in cylinder head

Operation must be carried out quickly to maintain
maximum possible temperature difference between
components.

Check that recess in cylinder head is clean.

Use hammer to tap seat fully home in recess.

Important! After replacing valve seat:

Seat face must be milled.

Seat and valve must be inspected and ground in as re-
quired.

P23
Valve seat dimensions

Since seats are not marked, dimensions must be mea-
sured.

Valve seat

diameter Intake Exhaust
B234

-Standard ... mm 36.14_8,015 33.14_8.015

(1.4228 inJ o005y (1.3047 in_J go06)
Oversize....mm 36.64_8_015 33.64_8_015

(1.4425 inJ go0e)  (1.3244 in_J po05

B 204

Standard ... mm 34'14—8,016 31'14—8.016
(1.3441 inJ go0s)  (1.2260 in_J go0s)

‘Oversize....mm 34.64.3 516 31.64.3 516

(1.3638 in 3 oo0g)  (1.2457 in_3 gg0)
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Valve seats, machining

. P24
Machine valve seats to following angles:
Seating face, intake/exhaust ..................... 45°
Relief angle, upper ..o, 15°
a Relief angle, lower ..........cooviiii e, 70°
Valve seat width (a)
144 931 Intake........cooeeennn 1.3-1.9 mm (0.051-0.075 in)
Exhaust................. 1.7-2.3 mm (0.067-0.091 in}

N.B. Check that milling cutter is clear of combustion cham-
ber walls.

445

Machining of valves

P25
Machine-grind intake valves as follows:
Seating face angle............coieiiiiiLt 44.5°

Edge width, new valve............. 1.5 mm (0.059 in})
Min. edge width after grinding ..... 1.2 mm (0.047 in)

Caution! Exhaust valves are stellite-coated and must be
ground only with grinding paste.

144 932

P26
Check valve stem height ' ‘

Use gauge 5222 and sliding callipers.
Place camshaft carrier on cylinder head.
Place gauge across camshaft bearing seats.

Measure valve stem height by inserting callipers
through hole in gauge.

Valve stem height. . .49.4£0.4 mm (1.9449+0.0157 in)
Max. machining allowance........ 0.4 mm (0.0157 in)

Length, new valve:
Intake . ........... 122.45:£0.2 mm (4.8209+0.0079 in)
Exhaust.......... 122.25+0.2 mm (4.8130+0.0079 in)

N.B. Correct valve stem height is essential to satisfactory
operation of hydraulic tappets.
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Q. Cylinder head, reassembly

‘;’ Special tools: 5379, 998 6052

Installation of valves

Check that cylinder head and other components are
clean.

Q1
Install:

— fower valve spring collars

- valves (in correct positions), oiling valve stems and
guides

— intake and exhaust valve stem seals

lasas Always use protective sleeve included in gasket set.
Place sleeve over valve stem.

Push down seal onto stem.

Remove protective sleeve.

Press home seal using assembly tool 5379.

Q2
Install:
— valve spring and upper spring collar, using clamp
998 6052
— collets

146 030
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Cylinder head, reassembly

Q3
Install:

— thermostat and thermostat housing

— temperature sensors and pipe branch

— spark plugs (after balance shaft and timing beits
have been fitted)

0 @

Install cylinder head as described in operations N9-21.

Install cylinder head
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R. Balance shaft housing, replacement/overhaul

Special tools: 5006, 5033, 5115, 5186, 5362, 5376

Left-handside.........coviviiiiiiiininreinnns R1-15
Right-handside............ccoovi i, R16-35
Overhaul .. .ciiiiii it i i i i i R36-49

Replacement of complete
left-hand housing
R1
Remove timing and balance shaft belts
See operations C1-9.
144 870
R2
Remove balance shaft pulley
Use counterhold 5362.
R3

Remove air mass meter and inlet hose
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R4
Unbolt alternator and servo pump bracket
Undo bracket under intake manifold.
Tie bracket and assembly to wheel housing.
N.B. Protect wheel housing from scratches. ]

= @

- bolts securing balance shaft housing to cylinder
block.

Place container underneath joint (or place paper on '

front crossmember) to collect oil spillage from hous-

ing.

Remove:

R6
Remove balance shaft housing
Use extractor 5376.
Position tool over rear mounting point.

Separate housing from cylinder block carefully. Use
-tool {e.g. 5196) simultaneously to prise loose front
mounting to assist in removing housing. .

Caution! If housing is to be reused, it must be removed
evenly from front and rear mountings.

R7

Clean mounting points
Clean joint faces on cylinder block.

146 365
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R8
Place O-rings in position
Place O-rings in grooves around housing oilways.

Fix O-rings in position by packing grooves with grease
and lubricate housing joint faces with thin coating of
grease. :

R9
Install balance shaft housing

Ensure housing is replaced evenly on front and rear
mountings. Max. permissible deviation between
mounting faces with reference to block is 1 mm (0.04
in).

Tighten bolts alternately in diagonal pattern. Tighten
each bolt bymax. 2 turn at a time.

Tighten bolts to 20 Nm (15 ft.Ib).

Slacken and retighten to 10 Nm (7.5 ft.Ib) and through
a further 90°.

N.B. Check that shaft does not seize in housing during
tightening procedure.

R10
Tighten bolted joint between housing halves
Tighten to 8 Nm (6 ft.Ib).

R11
Install drive pulley
Use counterhold 5362.

N.B. Slot in pulley hub must be aligned with guide pin on
shaft end. Shallower side of pulley must face inwards.

Tighten centre bolt to 50 Nm (37 ft.Ib). Use tool 5362 as
counterhold.
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R12
Check axial clearance of balance shaft

Measure clearance using dial gauge mounted on mag-
netic stand.

Axial clearance ..... 0.06-0.19 mm (0.0024-0.0075 in)

o @

Reattach support under intake manifold. ‘

install alternator and servo pump bracket

Check alternator and servo pump connections.

N.B. Remember to attach cable tie (clamp) to bottom boit
on support.

R14
Install:

— air mass meter with air inlet hose and connections

N.B. Lower engine if unit has been raised to provide access
to right-hand balance shaft housing.

R15
Install timing/balance shaft belts
See operations C12-37.

N.B. See table of tension values in specifications (page 11}
if replacing existing timing/balance shaft belts.
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Replacement of complete
right-hand housing

R16
Remove timing/balance shaft belts
See operations C1-9.

R17
Remove drive pulley
Use counterhold 5362.

R18

Remove:

— balance shaft belt tensioner

— bolt between rear section of transmission mounting
plate and balance shaft housing

R19
Remove air mass meter and air inlet hose
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106

R20

Remove:

— air preheating hose from bottom heat shield under
exhaust manifold

— nuts securing right-hand engine mounting to mem-
ber

R21
Lift engine using right-hand lifting lug

Use lifting yoke 5006, two support bars 5003, and lift-
ing hooks 5115and 5186.

N.B. Check clearance between master cylinder and intake
manifoid.

R22

Remove engine mounting

Remove complete mounting {including insulating pad
and lower mounting plate) from block.

R23

Remove:
- bolts attaching balance shaft housing to cylinder
block.

Place container underneath joint {(or place paper on
front crossmember) to collect oil spillage from hous-

ing.
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R24
Remove balance shaft housing
Use extractor 5376.
Position tool over rear mounting point.

Separate housing from cylinder block carefully. Use
tool (e.g. 5196) simultaneously to prise loose front
mounting to assist in removing housing.

Caution! If housing is to be reused, it must be removed
evenly from front and rear mountings.

R25
~ Clean mounting points

Clean joint faces on cylinder biock.

R26
Place O-rings in position
Place O-rings in grooves around housing oilways.

Fix O-rings in position by packing grooves with grease
and lubricate housing joint faces with thin coating of
grease.

R27
Install balance shaft housing

Ensure housing is aligned evenly on front and rear
mountings. Max. permissible deviation between
mounting faces with reference to block is 1 mm (0.04
in).

Tighten bolts alternately in diagonral pattern. Tighten
each bolt by max. '/ turn at a time.

Tighten bolts to 20 Nm (15 ft.ib).

Slacken and retighten to 10 Nm (7.5 ft.Ib) and through
a further 90°.

N.B. Check that shaft does not seize in housing during
tightening procedure.
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146 384

108

R28

Tighten bolted joint between housing halves
Tighten to 8 Nm (6 ft.ib).

R29
Install drive pulley
Use counterhold 5362.

N.B. Slot in pultey hub must be aligned with guide pin on
shaft end. Shallower side of pulley must face inwards.

Tighten centre bolt to 50 Nm (37 ft.Ib). Use tool 5362 as
counterhold.

R30
Check axial clearance of balance shaft

Measure clearance using dial gauge mounted on mag-
netic stand.

Axial clearance ..... 0.06-0.19 mm (0.0024-0.0075 in}

R31
Install engine mounting

Install mounting complete with insulating pad and
lower mounting plate.
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R32

Lower engine into position on front crossmem-
ber

Use studs on member to guide lower engine mounting
plate into position.

Remove lifting attachments.

R33

Install air mass meter with air inlet hose and con-
nections

R34
Retighten:
— engine mounting
— air preheating hose

R35

Install:

— bolt in rear section of transmission mounting plate

— belt tensioner, tightening bolt so that pulley is mov-

-+ able when belt is placed in position

— timing/balance shaft belts as described in operations
C12-37.

N.B. See table of tension values in specifications (page 11)
if replacing existing timing/balance shaft belts.
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146.391

110

1;18 392

146393

Balance shaft housing, reco.nditioning

Remove balance shaft housing

Remove left-hand housing as described in operations
R1-7.

Remove right-hand housing as described in operations
R16-265.

Balance shaft housing, dismantling

R36

Remove bolts in housing joint

R37

Separate housing halves

Prise housing halves apart using heavy screwdriver in-
serted between projections at four points around joint.

N.B. Prise carefully at each point in turn, ensuring that de-
viation in parallelism between joint faces does not exceed
1 mm (0.0040 in).

R38
Lift out balance shaft

Remove front sealing ring from shaft.
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R38
Remove sealing plate
3 Remove O-ring from groove in sealing plate.
146 394
R40
Remove bearing shells
Remove rear bearing shells from housing halves.
b
146 295
R41

Clean housing and other components

Use solvent to remove remains of liquid sealing com-
pound.

Carefully scrape surfaces clean using plastic putty
knife.

Wipe components with degreasing agent and blow
clean thoroughly with compressed air.

146 396

R42
Inspect joint and bearing surfaces

- as 397
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112

Balance shaft housing, assembly

R43
Install rear bearing shells

Position shells flush with joint surfaces.

e @

Apply compound to housing half not fitted with guide

Apply liquid sealing compound

sleeves. ‘
N.B. Excess sealing compound must be removed from oil-
ways and bearing surfaces prior to assembly.

R45
Lubricate balance shaft bearings

Oil bearing shells in both housing halves.

N.B. Lubricant must not be allowed to come in contact
with liquid sealing compound or joint faces.

R46
Place balance shaft in position

Place shaft in housing half to which fiquid sealing com-
pound has been applied.

146 401
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146 403

Balance shaft housing, replacement/overhaul

R47
Install rear sealing plate
Fit new O-ring in groove in sealing plate.
Position seal in housing half with balance shaft.

R48

Reassembie balance shaft housing

Tighten bolted joint all around to ensure halves are
pulled together evenly.

Tighten to 5 Nm (3.7 ft.ib).

Ensure that shaft does not seize in housing.

R49
Install balance shaft housing

Install left-hand housing as described in operations
R8-15.

Install right-hand housing as described in operations
R26-35.

N.B. Balance shaft front seal is replaced as described in E&
when housing has been tightened in position as per oper-
ation R11 or R27,
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S. Engine mountings, replacement

Special tools: 5006, 5033, 5115, 5186

Left-hand side

S1
Disconnect battery earth lead

36 841

S2
Remove:

— air mass meter and air inlet hose
~ engine mounting bottom nut

N.B. Undo bottom nut from underneath on cars equipped
with an AC compressor. Remove front splashguard.

S3
Raise engine using left front lifting lug

Use lifting yoke 5006, two support bars 5033 and lifting
hook 5115.

N.B. Ensure that fan blades are not damaged by contact
with shroud.
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54
Remove:
— three bolts securing mounting to cylinder block
— mounting complete with insulating block

S5
Install:
— mounting with new insulating block
— cable clip and support at top bolt

56

Lower engine into position and remove lifting at-
tachments

Guide bottom bolt of mounting into bracket.

S7
Install engine mounting bottom nut

N.B. Tighten nut from underneath on cars equipped with
an AC compressor. Install front splashguard.
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S8
Install air mass meter with air inlet hose and con-
nections :
S9

Check operation

Test run engine. ‘

Right-hand side

S10
Disconnect battery earth lead ‘

S11

Disconnect/remove:

— air preheating hose from bottom heat shieid
— four nuts securing bottom mounting plate
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Engine mountings, replacement

512
Disconnect air inlet hose from throttle housing

513
Raise engine using right front lifting lug

Use lifting yoke 5006, two support bars 5033, and lift-
ing hooks 5115 and 5186.

N.B. Check clearance between master cylinder and inlet

manifold, and between fan blades and shroud.

S14

Remove engine mounting and bottom mounting
plate

S15

Install new engine mounting and bottom mount-
ing plate
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Engine mountings, replacement

516

Lower engine into position and remove lifting at-
tachments

Guide upper mounting plate and mounting into posi-
tion.

| |

Install/reconnect:

- four nuts securing engine mounting and bottom

mounting plate
— air preheating hose to bottom heat shield .

518
Reconnect air inlet hose to throttle housing

Check other connections to air inlet hose.

S19
Check operation
Reconnect battery earth lead.
Test run engine.
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T. Engine, removal

Special tools: 2810, 5006, 5033, 5035, 5115, 5186, 5244

Procedure for cars with manual gearboxes

Removal of automatic gearbox is described in proce-
dure AD.

Caution! Since operations T29-30 are carried out with en-
gine freely suspended, ensure that lifting equipment is se-
curely attached and in perfect condition.

146 283

T1
Disconnect battery leads

Disconnect

— earth (negative) lead

~ leads connected to terminal lug of battery positive
lead

— battery positive lead

— earth lead connection to top of side member

~ bolted connection to exhaust manifold front bracket

T2
Support engine at rear

Use two support bars 5033, lifting yoke 5006, and lift-
ing hooks 5115and 5186.

Raise engine using rear left lifting lug.
Cut cable tie and position wiring clear of lifting lug.
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73
Drain engine oil
Remove splashguard under engine

Cut air preheating hose ties.

n @

Undo clips on front crossmember and right-hand side
member.

- Work wiring free of anti-roil bar. ‘

Release battery leads from body

75
Release front left-hand engine mounting

“Undo bottom nut.

N.B. On cars equipped with AC: Remove AC compressor
from mounting bracket.

76
Remove clutch slave cylinder
Remove cylinder circlip.
Withdraw cylinder carefully from location in housing.

N.B. Rubber boot retains plunger in cylinder. Secure boot
with circlip. :
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77
Remove propeller shaft
Use socket 5244.
Separate front and rear universal joints.
Unbolt centre support bearing from member.
Withdraw propeller shaft backwards.

78
Free gearbox wiring
Cut rear tie at gear lever mounting.
Separate wiring connectors.

79

Release gear lever
Undo lever locking bolt.
Remove pivot pin between iever and gear selector rod.

Remove circlip from lever sleeve under mounting.
Push up lever.

Remove bearing bushings and O-ring.

T10
Undo bolted joint at front of catalytic converter

Release oxygen sensor lead from rear clip.
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146 203

T11
Remove front exhaust pipe

Remove nuts in bolted joint with exhaust manifold.

T12
Remove gearbox support member

Remove gearbox bump stop nut and bolts attaching
member to side members.

T13
Support gearbox on jack

Remove lifting attachments {5006, 5033, 5115 and
5186).

T14
Remove:

top heat shield from exhaust manifold
air preheating hose from bottom heat shield
top nut on right-hand engine mounting
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Engine, removal

T15
Drain coolant
Remove expansion tank cap.

Drain coolant through cock on right-hand side of cylin-
der block.

Fit tube to cock to facilitate collection of coolant.

Remove tube and close drain cock on completion of
drainage.

Remove distributor cap

Remove high-tension supply lead from cap.
Remove ignition leads from cap.

Undo cap retaining screws (three).

Remove cap and distributor rotor.
Disconnect braided earth lead from engine.

N.B. Always grip ignition leads by eaps when removing to
avoid damage to leads.

T17

Release wiring harness at rear of engine

Open cable clips on bulkhead.

Separate wiring connectors at right-hand suspension
strut housing and disconnectiead to terminal 1 on igni-
tion coil.

T18
Undo hose connections at left-hand side of bulk-
head

Disconnect heater hoses from pipe branches on bulk-
head-

Open union between hose and pipe on fuel line.

Soak up fuel spillage with paper.

N.B. Seal open ends to prevent entry of dirt into fuel fine.
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P N v
s, ‘ T19 )
) Disconnect speed pick-up lead :
Open cable clip on bulkhead.

Open connector.

- @

Disconnect air mass meter wiring and hoses connected |

to inlet hose. )
®

Remove air mass meter and air inlet hose

‘;'/
4148 211

T21
Release throttle cable from pulley
Release locking clip on cable tensioner.
Unhook cable from pulley.
|
T22
Remove:
_ brake servo vacuum hose from branch on intake
manifold
_ EVAP valve hose from branch on bottom of intake
manifold

— return line from fuel distribution pipe

146 213
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Engine, removal

723
Release engine wiring harness on left-hand side
Cut steering servo hose and wiring harness ties.
Undo cable clip at left-hand wheel housing.
Unhook servo reservoir from mounting bracket.
Open cable clip at connectors.

Separate wiring connectars at servo reservoir.

T24
Disconnect knock sensor lead

Open cable clips on left-hand suspension strut hous-
ing.

Separate connectors at diagnostic unit.

Work wiring free of servo hoses.

T25
Remove coolant hoses
Disconnect upper coofant hose at thermostat housing.
Disconnect lower coolant hose at water pump.

T26
Remove:

— alternator, servo pump and (if fitted) AC compressor
drive belts

— radiator fan and drive pulley

— fan shroud
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{146 219

T27
Remove servo pump
Remove pump from mounting bracket.
Place pump on left-hand wheel housing.

Use paper or other material to protect wheel housing
from scratches.

On cars with AC,, Tie compressor out of way.

N.B. Do not undo AC or servo unit hose connections.

728
Attach lifting gear

Use bracket 5035 with side arm bolted to hole config-
uration No. 2.

Attach tool first to front left lifting lug, hook fast at rear
and finally attach to side lifting lug.

N.B. Position wiring harnesses so as to avoid damage
when lifting.

T29
Lift engine
Use lifting tool 2810.
Adjust lifting yoke to ensure engine is balanced.
Remove jack under gearbox.

T30

Lift out engine and gearbox

Adjust angle of lift throughout operation.

N.B. Carefully check that drive unit is free of radiator, body
and extra equipment {if any).
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U. Engine replacement, transfer of components

Special tools: 2520, 2820, 5035, 5111, 5112, 5927

The following procedure assumes that the engine has
been removed as described in operations T1-30.

Procedure applies to cars with manual gearboxes

Removal of automatic gearbox is described in proce-
dure AD.

Caution! Since operations U1—4 and U30-34 are carried
out with engine freely suspended, ensure that lifting
equipment is securely attached and in perfect condition.

146 283

Stripping of engine

Ui
Remove reinforcing bracket

Unbolt bracket between engine and gearbox.

A 146 222
Uz
Remove gearbox

Detach gearbox from engine by separating flywheel
housing from cylinder block.

Inspect clutch release bearing and seal on input shaft.
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us
Remove pressure plate and clutch plate

Use gear sector 5112. Undo pressure plate joint evenly
all round.

Inspect clutch components.

146 224

“ @

Remove speed pick-up and flywheel
Use gear sector 5112.
Remove flywheel.

N.B. Speed pick-up must be removed before flywheel. 4} ‘

146 225

us
Mount engine in stand

Use stand 2520 and fixture 5297.
Remove lifting tool 2810 and bracket 5035.

140 226

us
Remove starter motor

Disconnect starter motor leads.
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uz
Remove oil trap
Disconnect oil trap hoses.

Remove trap and withdraw wiring harness between
balance shaft housing and trap.

U8
Disconnect:
— knock sensor
— temperature sensors under intake manifold.
U9
Disconnect alternator leads
Remove protective cap over terminal B+.
146 230
u1o

Remove cable clip at left-hand engine mounting
Remove engine mounting.

Remove wiring harness bracket on transmission cover.

R “146 231

129



Group 21 Engine

Engine replacement, transfer of components

ui1
Release wiring harness on right-hand side

Remove bracket under right-hand balance shaft and
disconnect earth lead at cylinder block.

Remove oil pressure switch connector.

Undo cable clip at bottom front of transmission cover.

uiz
Remove alternator

Remove auxiliary mounting bracket from cylinder
block.

On cars equipped with AC: Remove compressor
mounting bracket.

ui1s
Remove intake manifold
Remove bolts securing manifold to cylinder head.

Remove complete manifold and engine wiring har-
ness.

4
i

uid
Remove oil trap

Remove O-rings between oil trap and cylinder biock.

Ao
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Engine replacement, transfer of components

Uis
Remove:
— distributor housing
— heater hoses
— ignition lead cover plate
— ignition leads
146 236
uie

Remove:

— exhaust manifold and lower heat shield
- right-hand engine mounting
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O0c=2e®

146 285

132

Remounting components on
replacement engine

Use:

— new gaskets and seals
— new flywheel bolts
— new flame trap

Inspect and renew as required:

— hoses and clips
— auxiliary drive belts
~ clutch components

Uitz
Install oil trap in cylinder block

Use new O-rings.

u1s

Install intake manifold assembly and wiring har-
ness

Use new gasket at joint with cylinder head.
Tighten bottom bolts a few turns.

Fit intake manifold and lifting lugs. Tighten mounting
bolts from centre outwards.

ui1g
Mount oil trap

Position engine wiring harness between oil trap and
balance shaft housing.

Insert oil trap and tighten in position.

Install flame trap and hoses, and connect to branch on
bottom of intake manifold.




Group 21 Engine

Engine replacement, transfer of components

u20
Reconnect connectors under intake manifold

Connect knock sensor and temperature sensors.

uz21
Install left-hand engine mounting

Reattach cable clip at upper holt of engine mounting/
intake manifold support.

Install wiring harness bracket and cable clip on trans-
mission cover.

U2z
Install alternator and auxiliary mounting bracket
Reconnect alternator leads.
Replace protective cap over terminal B+.

On cars equipped with AC: Install compressor mount-
ing bracket.

uz3
Reconnect heater hoses

Connect heater hoses to cylinder head and to distribu-
tion manifold from water pump.
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Engine replacement, transfer of components

U24
Install distributor housing

Use new O-rings in housing and on rotor shaft.

N.B. Install ignition lead clip beside left-hand mounting
bolt.

- @

Install wiring harness bracket under right-hand
balance shaft

Connect earth lead to cylinder block and reconnect oil

pressure switch. ‘
Install pressure switch cable clip at front of transmis-

sion cover.

uz6
Install right-hand engine mounting
Reattach upper bracket to cylinder block.

§i 146 247

uz7
Install exhaust manifold and bottom heat shield

Use new gasket in joint with cylinder head.
Attach lifting lug to centre stud.
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146 250

146 261

146 252

Engine replacement, transfer of components

uz8

Turn crankshaft to TDC (ignition) in No. 1 cylin-
der

Align crankshaft pulley (vibration damper) marking
with 0 mark on transmission cover.

Check that slot in distributor rotor shaft is at
10 o'clock’ or that No. 1 cylinder exhaust cams are
pointing upwards at approx. 60° to engine centre line.

uz2s
Lift engine from stand
Use attachment 5035 and lifting yoke 2810.

Position engine wiring harness to avoid risk of dam-
age.

Caution! Since operations and U30-34 are carried out with
engine freely suspended, ensure that lifting equipment is
securely attached and in perfect condition.

u3so
Install flywheel
Use gear sector 5112.

At TDC, mark on flywheel should be positioned be-
tween the two lower boit holes on right-hand side of
cylinder block.

Caution! If flywheel is not marked, new position is in-
dicated by pins A and B at rear.

Pins A and B are located respectively approx. 15° on either
side of marking position.

Use new bolts and thread locking compound.
Tighten to 70 Nm (52 ft.Ib).

U371
Install clutch plate and pressure plate
Use centering too! 5111 and gear sector 5112.

Tighten pressure plate in stages. Work around circum-
ference tightening diagonally-opposite boits alternate-
ly.

Remove centering tool and gear sector.
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Engine replacement, transfer of components

146 253

146 254

136

u32
Install speed pick-up
Use thread tocking compound.
Tighten to 5 Nm (3.5 ft.ib).
Check that cylinder block guide pins are in position.

U33
Install gearbox and starter motor

Lubricate input shaft splines with thin coating of
grease. :

Reconnect starter motor feads.

N.B. Remember to install exhaust manifold front mounting
bracket.

u34
Install reinforcing bracket
Tighten bracket in stages.

Attach bracket first to flywheel housing and then to cyl-
inder block.

U35
Install engine in car

Installation is carried out as described in operations
V1-31.
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Engine, installation

V. Engine, installation

Special tools: 2810, 5006, 5033, 5035, 5115, 5186, 6244

Procedure applies to cars with manual gearboxes

Removal of automatic gearbox is described in proce-
dure AD.

Caution! Since procedure is carried out with engine freely
suspended, ensure that lifting equipment is securely at-
tached and in perfect condition.

4 255

Vi
Attach lifting equipment

Use attachment 5035 with side arm bolted to hole con-
figuration No. 2.

Attach tool first to front left lifting lug, hook in position
at rear and finally attach to side lifting lug.

N.B. Position wiring harnesses so as to avoid damage
when lifting.

V2
Lower engine and gearbox into position
Use lifting tool 2810.
Adjust lifting yoke to ensure engine is balanced.
Adjust angle of lift throughout operation.
-

N.B. Carefully check that drive unit is free of radiator, body
and extra equipment (if any).
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Engine, installation

V3
Guide front engine mountings into position

Guide mountings into brackets on front crossmember.

“ @

Support gearbox on jack
Remove lifting yoke 2810 and attachment 5035.

6
Raise rear of engine slightly

Use two support bars 5033, lifting yoke 5008, lifting
hooks 5115 and5186.

Lift engine using rear left lifting lug.

Remove jack under gearbox. ‘

146 258

Ve
Replace gearbox support member

Tighten bolts securing member to side members.
Tighten bump stop nut.

Ensure that oxygen sensor lead is positioned above
member.
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Engine, installation

v7

Remove lifting attachments
Remove items 5006, 5033, 5115 and 5186.

V8
Install front exhaust pipe

Use new gasket in joint between pipe and exhaust
manifold.

Secure pipe to exhaust manifold and to flanged joint at
front of catalytic converter.

Secure oxygen sensor fead in clip.

va
Install gear lever

Insert gear lever sleeve in mounting.

Install:

— bearing bushings and O-ring on gear selector rod;
install circlip on rod

— selector rod/gear lever pivot pin; tighten set screw

— circlip on gear lever sleeve; pull selector rod down-
wards when fitting circlip
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Engine, installation

146 264

vio
Reconnect gearbox wiring

Reconnect wiring connectors and replace cable tie.

V11
Install propeller shaft
Use socket 5244.
Tighten front and rear universal joints.
Reattach intermediate bearing to member.

viz
Install clutch slave cylinder
Secure cylinder with circlip.

V13

Tighten left-hand engine mounting

On cars equipped with AC: Replace compressor.
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Engine, installation

Vig
Reconnect battery leads

Run wiring between anti-roll bar support and front
crossmember.

Install cable clips on crossmember and right-hand side
member.

Install splashguard under engine.

Vis
Install/reconnect:

~ earth lead to top of right-hand side member
— right-hand engine mounting nut

~ upper heat shield

— air preheating hose on lower heat shield

— exhaust manifoid front mounting bolt

vie
Reconnect:

— bottom coolant hose to coolant pump
— upper coolant hose to thermostat

Important! Note marking on upper hose. Clearance be-
tween hose and alternator belt must be at least 25 mm
(1in).
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Engine, installation

V17
Install servo pump
Mount pump on auxiliary equipment bracket.
Refit belt and adjust tension.
Tighten pump housing.
On cars equipped with AC: Refit twin drive belts.

146 269

v @

Install:

— cable ties under fan shroud

— fan shroud

— air preheating hose; tighten ties ‘

— belt pulley and fan

— alternator drive belt; adjust belt tension and tighten
alternator

5146 270

V19
Reconnect rear wiring harness
Secure wiring in cable clips on bulkhead.

Reconnect connectors behind right-hand suspension
strut tower and reconnect lead to terminal 1 onignition

coil.
Use cable tie to secure lead to rear left lifting lug. ‘

V20
Install/reconnect:

distributor rotor

distributor cap

high-tension lead between ignition coil and distri-
butor cap

ignition leads in correct firing order

ignition iead cover plate

— braided earth fead to distributor

146 272
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Engine, installation

V21
Reconnect left-hand wiring harness
Attach cable clips to wheel housing.
Reconnect connectors at suspension strut tower.
Secure wiring in cable clips.
Install servo reservoir,

Va2

Reconnect knock sensor lead

Reconnect connector at diagnostic unit.

Secure cable in clips around suspension strut tower.

V23
Reconnect speed pick-up lead
Reconnect connectors on bulkhead.
Secure lead in clip on bulkhead.
146 275
V24

Reconnect:

— brake servo vacuum hose to branch on intake mani-
fold

— EVAP valve hose to branch on intake manifold

— return line to fuel distribution pipe

Secure servo hoses and wiring harness with cable tie.
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Engine, installation

v25
Reconnect hoses to left-hand side of bulkhead
Reattach heater hoses to branches on bulkhead.

Reconnect union between pipe and hose on fuel line.

146 277

- @

Reattach throttle cable to pulley
Hook cable onto pulley.

Attach clip to cabie tensioner.
Check stop functions and throttle switch operation. ‘

vz7

Install air mass meter, complete with air inlet
hose and connections

LN.B. Connect hose from oil trap under inlet hose. ]

@

Va8
Fill engine with coolant
Use genuine type C Volvo coolant.
Approx. capacity.........coooien ..91(9.5US qgt)

Set heater control in car to max. heat.

Check system for leaks.
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Engine, installation

V28

Fill engine with engine oil
3.51(3.7 US qt}

Capacity excl. filter ... ev ot
4.01 (4.2 US gt}

incl. filter ....... ... ihntn

V30

Reconnect battery leads

Reconnect positive lead, and lead between right-hand
wheel housing and positive terminal.

Install protective cap on positive terminal.

Reconnect earth lead.

V31

Check operation
Start and run engine until thermostat opens.
Check and top up oil and coolant levels as required.

Important! Some noise may be heard from tappets when
replacement engine is started for the first time. This will
disappear as tappets are filled with oil.
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Oil sump, gasket replacement

W. Oil sump, gasket replacement

Special tools: 5006, 5003, 5115

w1
Disconnect/remove:
— battery earth lead
— oil dipstick

146 505

w2
Remove air mass meter and air iniet hose
Loosen fan shroud.

w3

Remove front crossmember bolts

Remove bolts at both ends of crossmember.
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Oil sump, gasket replacement

W4

Relieve weight on engine mountings by lifting at
front

= yoke 5006, two support bars 5033 and lifting
hook 5715.

W5
Undo right-hand engine mounting

Unbolt bottom mounting plate from front crossmem-
ber.

Wws
Undo left-hand engine mounting

Unbolt upper mounting plate from cylinder block.

w7
Drain engine oil

Replace plug on completion of drainage, using new
seal.

Tighten to 60 Nm (44 ft.Ib).

147



Group 21 Engine

Oil sump, gasket replacement

148

w8
Remove:

~ splashguard under engine
— bottom nut from left-hand engine mounting
— wiring harness bracket from transmission cover

146 512

o @

Remove lower clamping bolt and loosen upper bolt.

Mark position of splined joint.
Slide driver up steering shaft. ‘

Separate steering shaft from steering gear

wi1o
Remove: ,

— bump stop on front crossmember
- reinforcing bracket between engine and gearbox

Undo bolted joint at front of catalytic converter.

1486 514

Wit

Raise engine

Check clearance to lifting tool 5006 and bulkhead. En-
sure that wiring and hoses are not strained.

Remove left-hand engine mounting.

o

145 515
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145 517

Oil sump, gasket replacement

wi2z
Remove oil sump
Remove all sump mounting bolts.
Lift off, turn and remove sump.
Remove gasket and clean joint faces.
w13

Install oil sump
Fit new gasket.

Position gasket with tab on starter motor side. Turn
and lift sump into position.

Install all fasteners: Tighten to 11 Nm (8 ft.Ib).

Wwi4
Install reinforcing bracket

Tighten bracket in stages.

Attach bracket first to flywheel housing and then to cyl-
inder block.

Install bump stop on front crossmember.

Wwis
Reattach front crossmember

Lift member into position against side members and
insert bolts {tightening a few turns).
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Oil sump, gasket replacement

wie
Tighten front crossmember
Tighten to 95 Nm (70 ft.Ib).
w17
Install left-hand engine mounting
Secure mounting plate to cylinder biock.
LN.B. Remember to replace cable clip on upper bolt. J
wis
Lower engine into position
Guide engine mountings into position.
Remove lifting attachments.
wisg

Tighten right-hand engine mounting !
Secure mounting plate to front crossmember.

Check connection of air preheating hose.

146 523
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Oil sump, gasket replacement

W20
Tighten fan shroud

Adjust position of bottom bracket and tighten shroud
to radiator.

W21
Tighten:
~ left-hand engine mounting
— wiring harness bracket on transmission cover
- splashguard under engine
— bolted joint at front of catalytic converter
1y

Reassemble steering shaft and steering gear
Assemble splined joint as indicated by markings.

Insert and tighten bottom bolt. Tighten to 21 Nm
(15.5 ft.lb).

Tighten upper bolt. Tighten to 21 Nm (15.5 ft.Ib).
Install spring clips.

W23

Install air mass meter with air inlet hose and con-
nections
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Qil sump, gasket replacement

w24
Fill engine with oil
Capacity excl. filter .................. 3.51(3.7 US qt) :
NGl FIEr +veerreeeennn, 4.01{4.2 US qt) ]

146 528

o @
Check operation
Reconnect battery earth lead.

Check oil level.
Start engine. .

Check operation and inspect for leaks.
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Crankshaft assembly, dismantling

X. Crankshaft assembly, dismantling

Special tools: 5006, 5021, 5033, 5115, 5199, 5267

When pistons, piston rings or bearings have
been renewed due to wear:

It is imperative that engine be flushed clean before in-
stalling new components.

In most cases, damage to tappets and camshafts is due
to engine oil contamination.

Flush engine

Change engine oil and filter.

Run engine for approx. 10 minutes.
Drain oil and remove filter.

Fit new filter and fill engine with fresh oil of correct
137 504 grade {on completion of procedure).

X1
Disconnect battery earth lead

X2
Drain coolant
Remove heat shield over exhaust manifold.

{Only the two bottom bolts on the plate need be re-
maved.)

Remove expansion tank cap.

Drain coolant through cock on right-hand side of cylin-
der block. Fit tube to cock to facilitate collection of coo-
lant,

Remove tube and close drain cock on completion of
drainage.
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Crankshaft assembly, dismantling

X3
Undo right-hand engine mounting

Disconnect air preheating hose from heat shield.

Unbolt bottom mounting plate at front crossmember.

« @
Strip right-hand side of cylinder head
Unbolt exhaust pipe from bracket.

Remove nuts holding manifold.
Detach manifold from cylinder block. .

25

146 479

X5
Remove:

— air mass meter and air inlet hose
— oil dipstick

5 146 480

X6
Strip left-hand side of cylinder head

Remove support under intake manifold. Remove bot-
tom bolt in cylinder biock.

Detach and tie up manifold in suitable manner.
Disconnect temperature sensor connectors.

Disconnect heating hose under No. 3 and 4 cylinder in-
take branches.

Disconnect upper coolant hose at thermostat.

146 481
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146 283

Crankshaft assembly, dismantling

X7
Remove:
— alternator drive belt
— radiator fan and pulley
— upper (1) and lower (2) transmission covers
X8

Align camshaft/crankshaft markings
Turn engine to TDC position in No. 1 cylinder.

Check that markings on camshaft pulleys are aligned
with those on transmission mounting plate.

X3
Slacken tensioner locknut
Remove protective rubber cap over tensioner.
Slacken locknut.
Compress tensioner spring.
Tighten tensioner locknut.
X10

Remove timing belt from crankshaft pulleys

Caution! Crankshaft and camshafts must not be rotated
while timing belt is slack or has been removed.
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Crankshaft assembly, dismantling

X11
Remove timing belt idlers
Check roller surfaces and bearings.

X12
Remove camshaft pulleys
Use counterhold 5199.

X13

Remove/disconnect:

!

upper section of transmission mounting plate
ignition lead cover plate

ignition leads at plugs and distributor cap
high-tension lead at distributor cap

N.B. Always grip ignition leads by caps when removing to
avoid damage to leads.

146 488

X14
Remove valve cover and gaskets

Remove remains of gaskets and clean joint faces.
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Crankshaft assembly, dismantling

X15

Detach distributor housing from crankshaft
carrier

LN.B. Remove ignition lead clip beside left-hand bolt. j|

X16
Remove camshaft centre bearing caps

Plug openings in camshaft carrier (around spark plug
wells) with paper.

Remove camshaft centre bearing caps (No. 3 on intake
side, No. 8 on exhaust side). Mark caps as required.

Remove third nut in central bolted joint between bear-
ing caps.

X17
Remove exhaust side camshaft

Use press tool 5021. Place tool in No. 8 bearing cap po-
sition.
Clamp press tool on camshaft.

Remove remaining bearing cap nuts and caps (6, 7, 8
and 10).

Inspect bearing surfaces for signs of wear.

Remove press tool 5021 and lift out camshatt.

X18
Remove intake side camshaft

Use press tool 5021. Place too! in No. 3 bearing cap po-
sition.

Clamp press tool on camshaft.

Remove remaining bearing cap nuts and caps (1, 2, 4
and 5).

Inspect bearing surfaces for signs of wear.

Remove press tool 5021 and lift out camshaft together
with distributor.
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Crankshaft assembly, dismantling

X139
Remove tappets from camshaft carrier

Magnet or suction cup may be used to facilitate tappet
removal.

Inspect tappets for signs of wear.

N.B. Store tappets upside down to prevent drainage of oil.
Ensure tappets are placed in order — they must not be in-
terchanged.

X20
Separate camshaft carrier from cylinder head
Remove four remaining nuts from central boited joint.

Detach carrier from head. Tap carrier carefully with
plastic mallet if component is stuck to head. .

Remove O-rings around spark plug wells.

X21
Clean/inspect camshaft carrier

Clean carrier and inspect camshaft bearing and tappet
bores for signs of wear or damage.

(Check axial clearance of camshafts as described in op-
eration K16.)

146 436

X22

Remove cylinder head
Wipe remaining oil from cylinder head.

Undo boilts in order shown, commencing at rear of en-
gine.

Remove cylinder head and gasket.

Caution! Cylinder head is made of aluminium. Place on
pair of clean wooden blocks or similar supports to avoid
. scoring.

158




Group 21 Engine

144 959

144 930

e

Crankshaft assembly, dismantling

X23
Clean and inspect all cylinder head joint faces

See operation M2 regarding cleaning of camshaft carri-
er and removal of sealing compound.

Clean and inspect cylinder block joint faces.

X24
Clean and inspect cylinder head bolts

Bolts should be replaced if any evidence of elongation
is observed.

{This will be indicated by thinning of mid-section.)
Bolts should be used no more than 5 times.

Replace bolts if in any doubt regarding above.

X25
Relieve load on engine mountings

Use lifting yoke 5006, two support bars 5033, lifting
hook 5115 and lifting lug 5267.

Attach lifting lug 5267 to upper mounting bolt of al-
ternator bracket.

X26
Drain engine oil

Install plug on completion of drainage, using new seal.
Tighten to 60 Nm (44 ft.Ib).
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Crankshaft assembly, dismantling

X27
Remove:

— splashguard under engine

— wiring harness bracket and cable clip on left-hand
side of transmission casing

— left-hand engine mounting; remove nut under
mounting and bolts attaching mounting to block

X28
Raise engine

N.B. Ensure that wiring and hoses are not strained. Check
clearance between drive unit and other equipment.

X29
Remove reinforcing bracket

Remove bracket between cylinder block and flywheel
housing.

Remove bump stop on front crossmember.

X30
Remove oil sump

Lower sump and draw straight backwards.
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Crankshaft assembly, dismantling

X31
Remove crankshaft bearing caps
Check markings on bearing caps and crankshaft.
Mark as required.
X32

Remove pistons from cylinder block

Polish bores to remove shoulders caused by piston re-
versal.

Press out pistons carefully from underneath {(until ring
friction is released).

Lift out pistons and connecting rods.

N.B. Press connecting rods with brass or wooden imple-
ment to avoid damage to bearing and contact surfaces.
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Crankshaft assembly, inspection/cleaning

162

Y. Crankshaft assembly, inspection/cleaning

Special tools: 9639, 9678, 9701, 9702, 9704, 998 6052

146 408

Cylinder bores and crankshaft

Y1
Wipe cylinder bores clean

Cover crankshaft with paper to prevent dirt from enter-
ing oilways.

Y2
Measure cylinder bores

Use inside dial gauge 9639 (50-100 mm), micrometer
9704 (75-100 mm) and a micrometer stand.

Set micrometer to bore diameter plus max. tolerance
as marked on cylinder block.

Calibrate dial gauge using micrometer.

Y3
Measure wear

Check for maximum wear at right-angles to centre line
of engine immediately below TDC.

Check for minimum wear in direction of centre line at
BDC.

Remove engine and gearbox from car if measurements in-
dicate that rebore is necessary. (See operations AA1-25.)

e rernte e i ok,
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In the event of excessive piston clearance in cylinders
marked C, D or E:

Hone bore to next largest oversize.
Use honing tool 9678.
Clean bore thoroughly after honing.

N.B. Turn crankshaft to ensure that honing tool is clear of
crank throws.

129 452

Crankshaft assembly, inspection/cleaning

Y4
Classification

Each cylinder is identified by a classification marking
(C, D, E or G) punched in the block.

Oversized bores may be designated 051 or 052 as ap-
propriate. This designation must be added after rebor-

ing.

Cylinder bore diameters
Standard B 204 B234
Bore marked C . 88.90 mm *J"  96.00 mm 0.0

(3.5000 in *5;0%%* (3.7795 in *{;%0%

96.01 mm +g'01

(3.5004 in 3% (3.7799 in *5:0%%

Bore marked D . 88.91 mm +8'01

Bore marked E.. 88.92 mm +8'm

(3.5008 in *3;°°%* (3.7803 in *§°

96.02 mm *J°’

Bore marked G . 88.94 mm "0 96.04 mm **'

(35016 in *5,%%% (3.7811 in *§;0%%

0
QOversize
Oversize 1...... 89.29 mm 96.30 mm
{3.5154 in) {3.7913 in})
Oversize 2...... 89.67 mm 96.60 mm
(3.6303 in) (3.8031 in}

Reboring should be carried out when wear reaches
0.01 mm (0.0039 in).

Y6
Measure crankshaft

Use micrometer 9701.Measure out-of-round and taper
of crank pins. Use micrometer and measure at several
points around circumference and along length.

Crank pins
Max. out-of-round.............. 0.01 mm (0.0003 in)
Max. taper....coovenveinennan.. 0.01 mm (0.0003 in)
Diameter, standaard ............ 49.00 mm fg:g?g
(1.9646 in  T5.0002,
undersize 1........... 48.75 mm fg:g?g
(18193 in 139002,
undersize 2........... 4550 mm fg:g?g
{17913 in 230008,
Bearing seat width ............. 25,0011 mm

(0.9834+0.0433 in)
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Crankshaft assembly, inspection/cleaning

Pistons and connecting rods

Y7 i

. Clean and inspect pistons -‘E
Use piston ring pliers 998 5424,
Remove piston rings.

Remove all carbon deposits. Clean piston ring grooves
by scraping with a special scraping tool or part of an .
old ring ground to suit. |

Inspect pistons for: i

- damage i
— wear i

— cracking . i
i

Y8

146 409

Check piston ring side play

Use new rings. ‘

Upper compression ring

B204............ 0.040-0.072 mm (0.0016-0.0028 in)
B234 ............ 0.060-0.092 mm (0.0024-0.0036 in)

Lower compression ring

B204............ 0.030-0.062 mm (0.0012-0.0024 in)
B234............ 0.040-0.072 mm (0.0016-0.0028 in)

146 410

Oil scraper ring

B204............ 0.020-0.055 mm (0.0008-0.0022 in)
B234 ............ 0.030-0.065 mm (0.0012-0.0026 in)

Replace piston if play is excessive. l .
Y9

Measure piston ring gap .

Use feeler gauges.

o Place ring in cylinder bore and use inverted piston to
- locate it in correct position for measurement.

Piston ring gap is measured with crown of inverted pis-
ton 15 mm(0.6 in) from bottom of cylinder.

Upper and lower compression rings

— ___{ B204........vvvvinn 0.30-0.50 mm (0.012-0.020 in)
—715 mm B234.......cvunininns 0.30-0.55 mm {0.012-0.022 in}

129 520
B204.................. 0.25-0.50 mm (0.010-0.020 in}
B234.................. 0.30-0.60 mm (0.012-0.024 in)
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137551 Y12
Check con rod/piston side clearance
Use feeler gauges.

Specified con rod/piston axial
‘clearance forB 234, B204 ............. 0.15-0.45 mm
{0.0059-0.0177 in)

WX P

SRS

T
o

YRR

131 370
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Crankshaft assembly, inspection/cleaning

Y10
Measure piston diameter
Use micrometer 9704 and feeler gauges.

A = Total height of piston

B = Height from gudgeon pin centre to crown

C = Piston diameter to be measured at right-angles to
gudgeon pin hole, at distance C from edge of skirt

D = Piston diameter

Enginetype Dimensions, mm (in)

A B C
B 204 67.1(2.64) | 39.1 (1.54) | 13.4 (0.53)
B 234 68.7 {2.70) | 39.9 {1.57) | 11.0 {0.43)

Piston diameter (D)

Standard B204 B234

Pistons

marked C* ..... 88.88 mm *J°  95.98 mm 37
(3.4992 in +8i0004 (3.7787 in +8i0004

Pistons

marked D ...... 88.89 mm *0%"  95.99 mm 3%
(3.4996 in *3%%% (3.7791 in *3,000¢

:liﬁi’éi E*...... 88.90 mm *3°"  96.00 mm *J7
(3.5000 in *32%% (3.77g5 in *+3,0004

2?&23 G*..... 88.91 mm "3 96.02 mm "0
(3.5004 in *3.%%%% (3.7803 in 3000

* Production only (non-stocked)

Oversize

Oversize 1...... 89.27 mm %" 96.28 mm "5
(3.5146 in *§;°%* (3.7906 in *000

Oversize 2...... 89.65 mm *0%" 96,58 mm 00"

(35295 in *§;0%* (3.8024 in *5;°00

Max. difference in weight between pistons

insame engine........co.oeiiiiiiiannn, 14 g (0.5 0z)
Y11

Calculate piston clearance

Example:

Cylinder bore, Min. . Max.

measured diameter .... 96.02 mm 96.03 mm
{(3.7803 in) (3.7807 in)

Less piston diameter

as measured........... -96.01 mm  -96.00 mm
(3.7799 in) (3.7795 in)

Piston clearance ....... 0.010 mm 0.030 mm
{0.0004 in) (0.0012 in)

Specified piston clearance

for B234,B204........ 0.010 mm 0.030 mm
{0.0004 in) {0.0012 in)
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Crankshaft assembly, inspection/cleaning

146 412

146 413

166

141 327

141 326

Y13
Separate con rods and pistons

Before separating, check that each piston and con rod
is marked. Mark as required.

Carefully prise out locking circlip with a screwdriver.

Press out gudgeon pin by hand.

Y14

Clean and inspect con rods, bearing caps and
bolts

Check for:

-~ damage
— wear
— cracks

Y15
Check fit of gudgeon pins in pistons

No play is permissible. Gudgeon pin should slide
through hole without play when pressed gently with
thumb.

Replace piston if play is present. *

Y16
Check fit of gudgeon pins in con rods

Gudgeon pin should slide through hole without notice-
able play when pressed gently with thumb.

If play is excessive, measure gudgeon pin and fit new
con rod bushing, if necessary. Use micrometer 9701.

Specified gudgeon pin diametoer for o
B 204, B234.... 23.00 mm _; 55 (0.9055in _g00p
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146 414

116 220

146 415

Crankshaft assembly, inspection/cleaning

Y17
Check hig end hearing seats
Inspect bearing shells visually.
If in doubt, measure out-of-round.
Use inside micrometer 9639.

Tighten bearing cap on con rod as indicated by mark-
ings.

Bearing seat

diameter ....... 52.00 mm 3% (2.9472 in 3,000

Max. permissible
out-of-round.... 0.03 mm (0.0012 in)}

Y18
Check con rod in alignment gauge

Check for straightness and twisting.

Important! Ensure that clamping surface of fork is round
and free of burrs.

Release and tighten expander at big end between each
alignment check.

Y19
Check length of con rod bearing bolts
Use sliding callipers.
Max.length ...................... 55 mm (2.1654 in)
Con rod bushing replacement
Y20

Replacing con rod bushing
Press out bushing
Use drift 5309.

Position drift correctly with short end downwards.
Use 2413 as counterhold.
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Crankshaft assembly, inspection/cleaning

Y21
Press in new bushing

Use drift 5309.

Position drift correctly with long end downwards.
Press drift down fully.

Important! Ensure that hole in bushing is aligned with oil-
way in con rod.

Y22
Check fit of gudgeon pin in new bushing

Gudgeon pin should slide through hole without notice- .
able play when pressed gently with thumb.

Adjust bushing as required.

141326
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Crankshaft assembly, reassembly

Z. Crankshaft assembly, reassembly

Special tools: 5006, 5021, 5025, 5033, 5098, 5115, 5199, 5267, 1158221, 998 5424, 998 8500

146 416

146 417

146 418

Pistons, con rods

Z1
Assemble piston and con rod

Arrow on piston crown must point towards front of en-
gine.

Numerical designation on con rod must face towards
right-hand side of block (oil filter side)

Ensure that con rods and pistons are assembled in
matched pairs.

N.B. Fit gudgeon pin circlip, ensuring that circlip is fully
seated in groove.

z22
Install piston rings

Use piston ring pliers 9985424,

Turn rings so that gaps are positioned approx. 120°
apart.

Z3

Place bearing shells in con rod big end and
bearing cap

Wipe bearing seats clean.

Place shells in position in con rod and bearing cap.
Oil cylinder bore, piston and bearing shells.
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Crankshaft assembly, reassembly

24
Fit piston in bore
Use piston ring compressor 1158281.

When fitting piston, turn crankshaft so that corre-
sponding crankshaft throw is pointing straight down-
wards.

Insert piston in bore.

Push down piston (using implement such as hammer
handle).

l N.B. Arrow on piston crown must point towards front. ’

- @

Check markings. Markings on con rod must agree with
those on bearing cap. ‘
Oil bolts.

Tighten bolts in two stages:

1. 20 Nm (15 fi.lb)
2. Tighten through further 90°

Install bearing cap

Ensure that bearing shell remains in position.

zZ6
Install oil sump

Clean inside of sump as required.

Use new sump gasket. Ensure that tab on gasket is
pointing towards engine mounting.

Tighten sump in position.
Tighten bolts to 11 Nm (8 ft.Ib). ‘

zZ7
Install reinforcing bracket
Tighten bracket in stages.

Secure bracket first to flywheel housing and then to
cylinder block.

Install bump stop on front crossmember.

%146 422
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i 146 425

146 426

Crankshaft assembly, reassembly

Z8
Install left-hand engine mounting
Tighten two lower bolts in cylinder block.
Z9
Lower engine
Guide engine mountings into position.
Remove lifting gear (5006, 2 x 5033, 5115, 5267).
Z10

Tighten left-hand engine mounting
Install bottom nut.

Reattach wiring harness bracket and cable clip on
transmission casing.

Z11
Install:

— new cylinder head gasket
— new water pump O-ring
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Crankshaft assembly, reassembly

212
Place cylinder head in position

Carefully lower head over guides, taking care to avoid
damage to gasket.

k146 427

o @

Tighten cylinder head bolts
Use protractor 5098.

Oil bolts.

Insert and tighten bolts in three stages in order il- ‘
lustrated.

1. 202 Nm (15+1.5 ft.1b)

2. 405 Nm (29.5+3.5 ft.Ib)

3. Tighten through further 115° (%10°)

214
Install exhaust manifold
Use new gasket.
Install manifold.

Attach lifting lug between No. 2 and 3 exhaust branch-

es

Connect front exhaust pipe to bracket. ‘

Secure right-hand engine mounting to front cross-

member,

Install heat shield. ‘
215

Reconnect:

— temperature sensor connectors
— heater hose under No. 3 and 4 intake branches
— upper coolant hose to thermostat housing.

Important! Note marking on upper hose. Ciearance be-
tween hose and alternator belt must be at least 25 mm
(1in).
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4

146 431

Crankshaft assembly, reassembly

Z16
Fill engine with coolant

Inspect for leaks.

217
Install intake manifold
Use new gasket.
Screw in bottom bolts a few turns.

Place manifold and lifting lugs in position. Tighten
manifold from centre outwards.

218
Reattach support under intake manifold
Install cable clip.
Secure support to engine mounting.

Install air mass meter complete with air inlet hose and
connections.

Z19
Apply liquid sealing compound

Apply compound to joint between camshaft carrier
and cylinder head, and to bearing cap joint faces {1, 5
and 6).

Apply compound with a short-haired roller.

N.B. Remove excess compound from oilways prior to reas-
sembly.
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Crankshaft assembly, reassembly

220
Install camshaft carrier

Fit new O-rings in grooves around spark plug wells.

Position carrier on cylinder head and install nuts 1, 2, 4
and 5 in central boited joint.

Plug openings around spark plug wells with paper.

2 @
oil

Oil bearings and sliding surfaces on camshaft carrier,
bearing caps, camshafts and tappets.

222
Insert tappets

Tappets must be replaced in original order.

144 986

223
Turn engine to TDC in No. 1 cylinder

Check that TDC markings on vibration damper are .
aligned with zero marking on transmission cover.

146 433
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Crankshaft assembly, reassembly

224
Install exhaust side camshaft

Place camshaft in camshaft carrier with guide pin for
pulley facing upwards.

Press down camshaft with press tool 5021 {using rear
bearing cap as guide).

Install bearing caps in original order.

Apply liquid sealing compound to joint face between
camshaft carrier and front bearing cap (No. 6).

Install bearing cap nuts in stages.

Remove press too! 5021 and replace centre bearing cap
(8).

225
Install intake side camshaft

Place camshaft in camshaft carrier with guide pin for
pulley facing upwards.

N.B. Turn distributor shaft to align driver with markings on
the housing.

Fit housing and rotor spindle with new O-rings.

Press down camshaft with press tool 5021 (using rear
bearing cap as guide).

Install bearing caps in original order.

Apply liquid sealing compound to joint faces between
camshaft carrier and front and rear bearing caps
(Nos. 1 and 5).

Install bearing cap nuts in stages.

Remove press tool 5021 and replace centre bearing cap
{8).

Install camshaft carrier centre nut.

226
Tighten bearing cap nuts and centre nut
Tighten to 20 Nm (15 ft.Ib).

175



Group 21 Engine "

Crankshaft assembly, reassembly

227
Remount distributor

Replace high-tension lead between distributor cap and i
ignition coil.

Remove paper in camshaft carrier openings.

N.B. Replace ignition lead clip beside left-hand boit.

o

Apply sealer at front and rear camshaft bearing
caps
Use silicone sealer.

Apply bead of sealer to angle between cap and joint .
face.

229
Install new gaskets and replace vaive cover
Inspect rubber seal behind camshaft on exhaust side.

Position spark plug well gasket with arrow pointing to
No. 1 cylinder and markings facing upwards.

Shape outer gasket to fit camshaft bearing caps.
Place gasket in position and replace valve cover. .

D.B. Remember to connect earth tead to distributor. l

Z30 :

Install:

— ignition leads (in correct firing order)
— ignition [ead cover plate

41144 973
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Crankshaft assembly, reassembly

231
Fill engine with oil
Use new oil filter.
Capacity, incl. filter..................4.01 (4.2 US qt)
Insert dipstick and check oil level.

Z32

Fit camshaft front oil seals
Use assembly tool 5025.
Grease seals.

Press seals home.

N.B. Camshafts must not be rotated while fitting seals. j

Z33
Install transmission mounting plate

Adjust position of plate to avoid contact with cam-
shafts.

Insert bolts between camshafts and under right-hand
idler.

234
Install idlers

Tighten to 25 Nm (18.5 ft.ib}.
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Crankshaft assembly, reassembly

146 438

144 305

Z35
Install camshaft drive pulleys

Use counterhold 5199.
Insert centre bolts and tighten to 50 Nm (37 ft.ib.).

Check that pulley markings are aligned with markings
on transmissicn mounting plate.

N.B. Camshafts must not be allowed to rotate when re-
placing the centre bolts.

Z36
Install timing belt

Position belt so that doublie-line marking coincides

with top marking on belt guide plate (at top of crank-
shaft).

Place belt on camshaft pulleys, ensuring that single-
line markings coincide with pulley markings.

Place belt in position over right-hand and then over
left-hand idler.

237
Check markings

Check that all markings coincide and that the engine is
turned to TDC in No. 1 cylinder.

238
Slacken tensioner locknut
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Crankshaft assembly, reassembly

Z39
Turn crankshaft clockwise

Crankshaft pulleys should rotate one turn until mark-
ings again coincide with those on the transmission
mounting plate.

N.B. Engine must not be rotated counterclockwise while
belt is being tensioned.

240
Turn crankshaft further clockwise

Continue to turn crankshaft until pulley markings are
1'/2 teeth past markings on housing.

U.B. Rotate crankshaft smoothly.

241
Tighten tensioner locknut

242
Install:

lower transmission cover (2)
radiator fan and pulley
alternator drive belt

battery earth lead

8 179
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Crankshaft assembly, reassembly

243
Check operation
Run engine until thermostat opens.
Stop engine.

Caution! Remember that transmission cover (1) is not re-
placed at this point.

244
Check belt tension

Use gauge 998 8500.

Rotate crankshaft to bring engine to TDC position in
No. 1 cylinder.

Position gauge between exhaust camshaft pulley and
idler.

Read gauge.

Belt tension must be within 5.1%£0.2 unit range
{5.5+£0.2 units for new belt).

If reading is outside above range, carry out operations
C26-C30.

245
Tighten tensioner locknut
Tighten to 50 Nm (37 ft.|b).
Install protective cap over locknut.
Install upper transmission cover (1).
246

Check operation
Test run engine.
Inspect for oil and coolant leaks.

Install splashguard under engine.
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Stripped engine, removal

AA. Stripped engine, removal

Special tools: 2810, 5006, 5033, 5115, 5185, 5186, 5871

146 530

Assuming bores, crankshaft ete. have been found
to be in need of overhaul:

Remove engine complete with gearbox.

Following procedure applies to engines with manual
gearboxes.

Automatic gearboxes are removed as described in pro-
cedure AD.

Caution!| Since operations AA24-25 are carried out with
engine freely suspended, ensure that lifting equipment is
securely attached and in perfect condition.

AAT

Install left-hand engine mounting and support
under intake manifold

Tighten components to cylinder block.

AA2
Remove lifting attachments
Lower engine onto engine mountings.
Remove hook 5115 and lifting yoke 5006.
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Stripped engine, removal

M 146 533

182

AA3
Release wiring harness at rear of engine
Open cable clips on bulkhead.

Separate connecwors at right-hand suspension strut
tower and disconnect lead to terminal 1 on ignition
coil.

AA4
Disconnect:

— leads connected to terminal lug of battery positive
lead

— battery positive lead

— earth lead connection to top of side member

— lower coolant hose from water pump

AA5
Remove fan shroud

Cut tie around air preheating hose.

AA6

Undo hose connections at left-hand side of bulk-
head

Disconnect heater hoses from pipe branches on bulk-
head.

Open union between hose and pipe on fuel line.
Soak up fuel spillage with paper.

U.B. Seal open ends to prevent entry of dirt into fuel line.
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7'146.539

Stripped engine, removal

AA7

Disconnect speed pick-up lead
Open cable clip on bulkhead.
Open connector.

AA8
Release throttle cable from pulley
Release locking clip on cable tensioner.
Unhook cable from pulley.

AA9

Remove:

— brake servo vacuum hose from branch on intake
manifold

— EVAP valve hose from branch on bottom of intake
manifold

— return line from fuel distribution pipe

AA10
Free engine wiring harness on left-hand side
Cut steering servo hose and wiring harness ties.
Undo cable clip at left-hand wheel housing.
Unhook servo reservoir from mounting bracket.
Open cable clip at connectors,

Separate wiring connectors at servo reservoir.
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Stripped engine, removal

AATT
Disconnect knock sensor lead

Open cable clips on teft-hand suspension strut hous-
ing.

Separate connectors at diagnostic unit.

Work wiring free of servo hoses.

Remove servo pump

a2 @
Remove drive belt.

Remove pump from mounting bracket.
Place pump on left-hand wheel housing.

Use paper or other material to protect wheel housing
from scratches.

N.B. Do not open any hose connections. J

AA13
Attach lifting lug 5871 to rear of cylinder block

Remove dipstick tube support.
Remove flat washer on bolt.
Tighten lifting lug.

AA14

Support engine at rear

Use two support bars 5033, lifting yoke 5006, and lift-
ing hooks 5115 and 5186.

Lift engine using rear lifting lug 5871.
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)
146 546

L o S 146'547

Stripped engine, removal

AAT15
Disconnect battery leads from body

Undo clips on front crossmember and right-hand side
member.

Work wiring free of anti-roll bar.

N.B. On cars equipped with AC: Unbolt AC compressor
from mounting bracket.

Manual gearbox

(See procedure AD for removal of automatic gearbox}

AA16
Remove clutch slave cylinder
Remove cylinder circlip.

Withdraw cylinder carefully from location in housing.

N.B. Rubber boot retains plunger in cylinder. Secure boot
with circlip.

AA17
Remove propeller shaft
Use socket 5244,
Separate front and rear universal joints.
Unbolt intermediate bearing from member.
Withdraw propeller shaft backwards.

AA18
Free gearbox wiring

Cut rear tie at gear lever mounting.

Separate wiring connectors.
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Stripped engine, removal

AA19
Release gear lever

Undo lever locking bolt.
Remove pivot pin between lever and gear selector rod.

Remove circlip from lever sleeve under mounting.
Push up lever.

Remove bearing bushings and O-ring.

AA20 .

Undo bolted joint at front of catalytic converter

Release oxygen sensor lead from rear clip.

AA21
Remove front exhaust pipe

Remove nuts in flanged joint with exhaust manifold.
Remove manifold.

AA22
Remove gearbox support member

Remove gearbox bump stop nut and bolts attaching
member to side members.
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Stripped engine, removal

AA23
Support gearbox on jack

Remove lifting attachments (5006, 5033, 51156 and
5185).

On cars equipped with AC: Tie aside compressor.

AA24
Lift engine
Use lifting tool 2810, and lifting hooks 5185 and 5186.
Adjust lifting yoke to ensure engine is balanced.
Remove jack under gearbox.

AA25
Lift out engine and gearbox

Adjust angle of lift throughout operation.

N.B. Carefully check that drive unit is free of radiator, body
and extra equipment (if any).
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Crankshaft main bearings, replacement

AB. Crankshaft main bearings, replacement

Special tools: 1426, 4090, 5006, 5033, 5111, 5112, 5115, 5186, 5244, 5972

o @

Disconnect battery earth lead

136 841

AB2
Unbolt front exhaust pipe from bracket

Remove upper bolts between flywheel housing and
cylinder block.

AB3
Relieve weight on gearbox rear mounting

Use support bars 5033, lifting yoke 5006, and lifting
hooks 5115 and 5186.

Raise unit using rear left-hand lifting lug.

Take care to avoid damage to wiring harness.
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Crankshaft main bearings, replacement

AB4
Remove clutch slave cylinder

Remove cylinder circlip.

Withdraw cylinder carefully from location in housing.

N.B. Rubber boot retains plunger in cylinder. Secure boot
with circlip.

AB5
Remove propeller shaft
Use socket 5244.
Separate front and rear universal joints.
Unbolt intermediate bearing from member.
Withdraw propeller shaft backwards.

AB6
Free gearbox wiring

Cut rear tie at gear lever mounting.

Separate wiring connectors.

AB7
Release gear lever

Undo tever locking bolt.
Remove pivot pin between lever and gear selector rod.

Remove circlip from lever sleeve under mounting.

‘Push up lever.

Remove bearing bushings and O-ring.
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Crankshaft main bearings, replacement

AB8
Undo bolted joint at front of catalytic converter

Release oxygen sensor lead from rear clip.

AB9
Remove gearbox support member and bracket
Unbolt bracket.

Unbolt gearbox support member from side members.

AB10
Remove gearbox
Undo remaining boits in flywheel housing.
Place fixture 5972 under gearbox.

Separate flywheel housing from cylinder biock and
turn gearbox clockwise in fixture.

Draw gearbox backwards to separate input shaft com-
pletely from clutch plate.

Lower gearbox.

148 96
AB11
Remove pressure plate and clutch plate

Use gear sector 5112.
Undo pressure plate joint evenly all round.
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Crankshaft main bearings, replacement

AB12
Remove clutch release bearing circlip

146 598

AB13
Withdraw clutch release bearing from crankshaft
Use extractor 4090.

AB14
Install:
— new clutch release bearing using drift 1426
— circlip
AB15

Refit clutch plate and pressure plate
Use centering tool 5111 and gear sector 5112.

Tighten pressure plate in stages. Work around circum-
ference tightening diagonally-opposite bolts alternate-
ly.

Remove centering tool and gear sector.

146601
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Crankshaft main bearings, replacement

AB16
Instali gearbox
Use fixture 5972.
Align input shaft, insert and turn gearbox into position.
Tighten gearbox in position.
Remove fixture.

(Tighten two uppermost bolts from engine compart-
ment. See operation AB24.) 4

AB17 .
Install gear lever |

Insert gear lever sleeve in mounting.

Install: .
i

— bearing bushings and O-ring on gear selector rod;
replace selector circlip

— gear selector/lever pivot pin; tighten set screw

—_circlip on gear lever sleeve; pull selector rod down-
wards when fitting circlip

AB18
Reconnect gearbox wiring
Reconnect wiring connectors. .
Install cable tie.

AB19 .

Install clutch slave cylinder

Secure cylinder with circlip.
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Crankshaft main bearings, replacement

AB20

Install gearbox support member and reinstate
rear mounting

Rebolt rear mounting to gearbox.
Rebolt support member to side members.

Ensure that oxygen sensor lead is above support mem-
ber.

AB21
Install propelier shaft
Reassemble front universal joint at gearbox.
Reassemble rear universal joint at differential.
Use socket 5244,
Reattach intermediate bearing to member.
AB22
Remake bolted joint at front of catalytic
converter
AB23
Remove lifting attachments
Remove tools 5006, 5033, 5115 and 5186.
S
193
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Crankshaft main bearings, replacement

ES

AB24
Tighten two uppermost bolts in flywheel
housing
Reattach front exhaust pipe to bracket.
146 593
AB25

Check operation
Replace battery earth lead.

194




Group 21 Engine

Ring gear, replacement

AC. Ring gear, replacement

Special tools: 5111, 5112

Ring gear replacement applies only to cars with
manual gearboxes

Strip gearbox to expose flywheel as described in oper-
ations AB1-11.

On cars with automatic gearboxes, carrier plate is re-
placed complete with ring gear. (See procedure AD.
Crankshaft rear seal, replacement.}

146 557

AC1
Remove speed pick-up and unbolt flywheel
Use gear sector 5112.
Remove flywheel.
LN.B. Remove speed pick-up before flywheel. —I
AC2

Heat new ring gear to 4-230°C (450°F)
Heat component in oven or using torch flame.

If using oven, commence procedure by heating com-
ponent.

If using torch flame, heat component immediately pri-
or to fitting.

146 562

+230 C°
(450 F°)

195



Group 21 Engine

Ring gear, replacement

AC3
Drill hole between two teeth
Use 10 mm drill.

Drit! hole to depth of approx. 3 mm {3/s"”).

Caution! Avoid penetrating flywheel, otherwise out-of-bal-
ance may result.

i 129451

“ @
Remove ring gear )

Clamp flywheel in vice between soft jaws.

Prise ring gear loose with screwdriver. [f necessary,

split component at drilled hole. .
Clean mating surface on flywheel.

AC5
Fit new ring gear

Check temperature with solder {40% tin and 60 % lead).
Solder melts at 220—230°C (430—450°F).

Place gear in position.

Tap gear fully home as required using brass drift.

Allow gear to cool. .

Important! Bevelled edge must face flywheel. l

129 449 .

AC6

Turn crankshaft to TDC (ignition) in No. 1 |
cylinder

Align crankshaft pulley (vibration damper) marking
with 0 mark on transmission cover.

Check that No. 1 cylinder cams on exhaust camshaft
are pointing upwards at approx. 60° to centre line of
engine.

146 559
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146 601

Ring gear, replacement

AC7
Replace flywheel
Use gear sector 5112.

At TDC, mark on flywheel should be positioned be-
tween the two lower bolt holes on right-hand side of
cylinder biock.

Caution! If flywheel is not marked, new position is in-
dicated by pins A and B at rear.

Pins A and B are located respectively approx. 15° on either
side of marking position.

Use new bolts and thread locking compound.
Tighten to 70 Nm (52 ft.Ib).

AC8
Install speed pick-up
Use thread locking compound.
Tighten to 5 Nm (3.5 ft.lb).

AC9

Refit clutch plate and pressure plate
Use centering tool 5111 and gear sector 5112.

Tighten pressure plate in stages. Work around circum-
ference tightening diagonally-opposite bolts alternate-
ly.

Remove centering tool and gear sector.

Install gearbox and propeller shaft as described in op-
erations AB16-26.
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Crankshaft rear seal, replacement

AD. Crankshaft rear seal, replacement

Special tools: 1801, 5006, 5033, 5111, 5112, 5115, 5186, 5244, 5276, 5972

Procedure applies to cars equipped with auto-
matic gearboxes

Manual gearbox:

Remove gearbox as described in operations AB1-11.

146 603

Automatic gearbox

AD1
Disconnect battery earth lead
136 841
AD2
Remove bolts securing front exhaust pipe to

bracket

Remove upper mounting bolts in torque converter
housing.

Remove retaining clip for oil coaler lines.
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146 606

Crankshaft rear seal, replacement

AD3
Release kickdown cable
Remove transmission oil dipstick.
‘ N.B. Cover open end of dipstick tube.
AD4

Relieve weight on gearbox rear mounting

Use support bars 5033, lifting yoke 5006, and lifting
hooks 5115 and 5186.

Raise unit using rear left-hand lifting lug.

Take care to avoid damage to wiring harness.

AD5
Remove propeller shaft
Use socket 5244.
Separate front and rear universal joints.
Unbolt intermediate bearing from member.
Withdraw propeller shaft backwards.
AD6

Free gearbox wiring

Cut lower cable tie at lever mounting.

Separate wiring connectors.
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Crankshaft rear seal, replacement

14€ 608

A

146 610

200

AD7
Release gear selector lever

Remove clips from pivoted joints between selector lev-
er and selector rod/reaction arm.

Withdraw selector rod and reaction arm from mount-
ing.

ADS8
Undo bolted joint at front of catalytic converter

Remove front exhaust pipe bracket.

ADg
Remove gearbox support member

Separate member from gearbox bump stop and side
members.

AD10
Disconnect transmission oil lines at gearbox
Collect leakage oil in container or mop up with paper.

Plug connections.
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Crankshaft rear seal, replacement

AD11

Remove:

splashguard under engine

reinforcing bracket between engine and gearbox
bolts securing torque converter to carrier plate
ventilation grille over torque converter

[

AD12
Remove gearbox
Place fixture 5972 under gearbox.
Remove remaining bolts in torque converter housing.
Carefully prise torque converter free of carrier plate.

Lower gearbox, inclining unit backwards very slightly
to prevent torque converter slipping off shaft.

N.B. Position fixture 5972 with fork at front under gearbox. ]

AD13

Remove speed pick-up and unbolt flywheel/
carrier plate

Use gear sector 5112.
Remove flywheel/carrier plate.

N.B. Speed pick-up must be removed before flywheel/
carrier plate.
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Crankshaft rear seal, replacement

146 614

146 615

14% 558

AD14
Remove crankshaft seal
Prise out seal carefully with screwdriver.

Take care to avoid damaging sealing faces on shaft and
seating flange.

Clean seat in flange and inspect shaft for grooving, in-
dicating wear.

Important! Note position of seal in relation to seating

flange.

AD15
Press seal into rear seating flange

Assemble standard handie 1801 and assembly tool
5276.

Qil mating surfaces between flange and seal, and be-
tween lips of seal.

Place seal on drift.

Locate seal further in than before if wear mark is pre-
sent on crankshaft.

Remove one spacer from drift if original seal was flush
with flange.

Remove two spacers from drift if original seal was lo-
cated 3 mm inside flange.

Leave both spacers in position if crankshaft is undam-
aged.

Tap in seal until drift meets crankshaft.

AD16

Turn crankshaft to TDC (ignition) in No. 1
cylinder

Align vibration damper marking with 0 mark on trans-
mission cover.

Check that No. 1 cylinder cams on exhaust camshaft
are pointing upwards at approx. 60° to centre line of
engine.
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Crankshaft rear seal, replacement

AD17
Replace flywheel/carrier plate

Use gear sector 5112.
At TDC, mark on flywheel/carrier plate should be posi-
tioned between the two lower bolt holes on right-hand
side of cylinder block.

Caution! If flywheel is not marked, new position is in-
dicated by pins A and B at rear.

Pins A and B are located respectively approx. 15° on either
side of marking position.

Use new bolts and thread locking compound.
Tighten to 70 Nm (52 ft.1b).

Automatic gearbox: Note location of support plates.
Outer plate must be installed with edge facing out-
wards.

AD18
Install speed pick-up
Use thread locking compound.
Tighten to 5 Nm (3.5 ft.lb).

Cars equipped with manual gearboxes:

Install clutch and gearbox as described in operations
AB15-26.

AD19
Install gearbox
Use fixture 5972.
Lift gearbox, tilting unit slightly backwards.
Align tarque converter with carrier plate.
Tighten gearbox in position.

Reattach front exhaust pipe bracket to torque converter
housing.

Remove fixture 5972.
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Group 21 Engine

Crankshaft rear seal, replacement

146 618

AD20
Reconnect gear selector lever

Reattach selector rod and reaction arm to lever mount-
ing.

Install locking clips.

N.B. Fit selector rod with flat washer.

AD21
Reconnect gearbox wiring
Reconnect wiring connectors.
Install cable tie at gear selector mounting.

AD22

Install gearbox support member
Rebolt support member to side members.

Tighten bump stop. (Ensure that oxygen sensor lead is
above member.)

AD23

Reconnect transmiission oil lines

Reconnect and tighten unions on gearbox.




Group 21 Engine

Crankshaft rear seal, replacement

AD24
Tighten torque converter on carrier plate
Finger-tighten all bolts.
Tighten bolts alternately.
Tightening torque 45 Nm (33 ft.Ib).

AD25

Install reinforcing bracket
Tighten bracket in stages.

Attach bracket first to torque converter housing and
then to cylinder biock.

Install ventilation grille.

Install splashguard under engine.

AD26
Install propeller shaft
Use socket 5244,
Tighten front and rear universal joints.
Rebolt intermediate bearing to member.
AD27

Retighten bolted joint in front of catalytic
converter

Install front exhaust pipe bracket.
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Crankshaft rear seal, replacement

AD28
Remove lifting attachments
Remove tools 5006, 5033, 5115 and 5186.

AD239
Tighten two uppermost bolts on torque
converter housing
Reattach front exhaust pipe to bracket.

AD30

Connect kickdown cable to throttle pulley
Check cable adjustment.
Replace transmission oil dipstick.

N.B. See procedure AS for checking/adjustment of kick-
down cable.

AD31

:146 5;7

Check operation

Reconnect battery earth lead.

Check gear selector play in D and N positions.

Play should be the same or somewhat less than in po-
sitions 1 and 2.

Check transmission oil level.

146 624
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Group 21 Engine

Vibration dampet, replacement

AE. Crankshaft pulley (vibration damper), replacement

Special tool: 5284

146 563

AE1

Remove:

battery earth lead

alternator drive belt

radiator fan and pulley

— fan shroud

~ servo pump and {if fitted) AC compressor drive belts

AE2

Remove crankshaft pulley (vibration damper)
from crankshaft

Lock pulley using counterhold 5284.

Secure counterhold using implement such as drift
placed against cylinder head over coolant pump.

N.B. Counterhold 5284 must not be locked against pump
throat.

AE3
Replace pulley on crankshaft
Use counterhold 5284.

Check that slot in damper engages projection on tim-
ing belt pulley.

Secure counterhold using implement such as drift
placed against auxiliary mounting bracket.

Tighten crankshaft bolt in two stages:

1. Tighten to 60 Nm (44 ft.Ib).
2. Tighten through further 60°.

AE4
Install:

— fan shroud

—~ radiator fan and pulley
~ all drive belts

— battery earth lead

Start engine and check operation.
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Group 21 Engine

Crankshaft front seal, replacement

AF. Crankshaft front seal, replacement

Special tools: 5283, 5284, 5872

Check that flame trap is not blocked

Flame trap blockage restricts crankcase ventilation and
increases crankcase pressure,

Symptoms of flame trap blockage:

— Qil dipstick tends to lift in tube.
— Oil leakage from cylinder block seals. .
— Seals do not always require renewal if feakage is due
to this cause. Overhaul flame trap, clean engine and
reinspect for seal leakage.
— Engine knocks.

Remove timing/balance shaft belts as described in op-
erations C1-9.

AF1
Remove timing belt right-hand idier

146 566 ’

AF2
Remove crankshaft pulley {vibration damper)
Use counterhold 5284 and guide 5872.

Mount counterhold using M8 x 80 mm flanged bqlt,
using guide as spacer between counterhold and cylin-
der head, in right-hand idler bolt hole.

146 567
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Group 21 Engine

146 571

Crankshaft front seal, replacement

AF3
Remove timing/balance shaft drive pulleys

Remove timing belt outer guide, puliey and inner
guide.

Remove balance shaft puiley.

AF4
Remove seal

Prise out seal carefully using screwdriver, taking care
to avoid damaging sealing faces on shaft and in seat-
ing flange.

Clean crankshaft end and seating flange. Inspect shaft
for signs of wear.

AF5
Fit new seal
Use tool 5283.
Grease seal.
Place seal on tool.

Tap seal home into seating flange.

N.B. Face of seal should normally be flush with chamfered
edge in housing. However, if shaft end shows signs of
wear, seal may be located approx. 3 mm further in.

AF6
Install balance shaft drive pulley

D.B. Guide must face outwards. }
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Group 21 Engine

Crankshaft front seal, replacement

AF7
Install timing belt pulley and guides

Install:

-~ inner guide
— drive puiley
— outer guide

N.B. Slot in pulley must face cylinder biock and must en-
gage guide pin on balance shaft drive pulley.

™ 46572

AF8
Install crankshaft pulley (vibration damper)
Use counterhold 5284 and guide 5872.

Check that slot in damper engages projection on tim-
ing belt pulley.

Mount counterhold using M8 x 80 mm flanged boit,
using guide as spacer between counterhold and cylin-
der head, in right-hand idler bolt hole.

Tighten crankshaft bolt in two stages:

1. Tighten to 60 Nm (44 ft.Ib).
2. Tighten through further 60°.

Turn crankshaft to TDC in No. 1 cylinder.

AF9
Install right-hand idler
Tighten to 25 Nm (18.5 ft.ib).

Install timing/balance shaft belts as described in oper-
ations C10-37.

N.B. See table of tension values in specifications (page 11)
if replacing existing timing/balance shaft belts.
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Group 22 Lubrication system

Design/function
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Lubrication system
Design/function

146 707

212

146 708

Oil supply

Driven by the timing belt, the oil pump (1) draws oil
through a strainer in the sump.

The oil filter {2) {to which the oil flows through a pas-
sage at the front of the cylinder block) is mounted on
the opposite side to the pump. The filter is of the con-
ventional type.

The oil pressure regulator (3) limits the pressure in the
system to 0.86 MPa (122 psi).

Located in the passage downstream of the filter, the oil
pressure switch (4) operates the low oil pressure warn-
ing lamp.

The crankshaft (5) is lubricated in conventional manner
through passages cast and drilled in the block, and oil-
ways in the shaft itself.

The pistons and cylinder walls are lubricated by oil
mist and by splash lubrication from the crankshaft.

Lubrication for the right-hand balance shaft (6) is sup-
plied through a passage formed in the right-hand side
of the block.

The left-hand balance shaft (7) is lubricated from the
third main crankshaft bearing through a milled slot.

The camshafts and hydraulic tappets are supplied with
lubricating oil under pressure through a channei ad-
jacent to the second cylinder head bolt on the right-
hand side. Within the head, the channel is integral with
the bolt for half of its length, following which the oil is
conveyed through a drilled passage to the gallery on
the right-hand side of the camshaft carrier.

The left-hand gallery, which supplies the camshaft and
tappets on that side, is supplied with pressurized oil
through a passage connecting it with the right-hand
gallery.

Oil pump.

A higher oil flow is required to supply the new compo-
nents — balance shafts, second camshaft and hydraulic
tappets — particularly when the engine is hot.

The new pump is an Eaton type — essentially an in-
ternal gear pump consisting of a 4-lobed rotor running
inside a b-lobed ring. The pumping action is achieved
by the continuous increase and decrease in volume
which occurs as the elements rotate. Although the ca-
pacity is comparable to that of earlier gear pumps, it is
higher at low speeds and when the oil is hot
(120°C/250°F). The capacity at an engine speed of 4000
r/min is approximately 360 I/min (95 US gpm}.



Group 22 Lubrication system

0il and oil filter, changing

AG. Oil and oil filter, changing

Special tool: 2903

Changing engine oil
Always use oil of the correct grade:

As per APl-Service.............coviuii. min. SF*
As per CCMC........ e et class G2/G3

*Qils designated SF/CC and SF/CD fuifit this requirement.
Ensure engine is hot before draining oil.

Use new sump plug seal.
Torque 60 Nm (44 ft.Ib).

Capacity, excl. oil filter. . ............. 3.51(3.7US qgt)
incl. oil fiter............... 4.01(4.2 US qt)

146 575

146 676

Oil filter, replacement

AG1
Remove oil filter
Use tool 2903.

Remove filter from engine compartment side. Use pa-
per or waste to mop up oil spillage.

AG2
Install new oil filter

Coat face of seal with oil.

AG3
Tighten oil filter

Screw home filter by hand until seal makes firm con-
tact. Tighten a further == turn.

Fill engine with oil.

Start engine.

Inspect filter for leakage.

When replacing filter only:

Top up engine with 0.5 1 (0.5 US gt} of oil.
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Oil pressure, checking

AH. Oil pressure, checking

Special tool: 5270

Check oil pressure with engine hot and oil at cor-
rect level

Engine oil must be of recommended grade and type.
Genuine Volvo oil filter must be fitted.

P S I

146 578

AH1
Check engine oil level

Top up as required.

If grade/type of oil and filter condition cannot be ascer-
tained, replace filter and change oil.

AH2
Check oil pressure switch

If pressure indication is absent:

— check switch lead and connector

— check switch type and function; fit new switch if nec-
essary

— check for faulty lead between switch and warning
lamp

N.B. Use new gasket between switch and cylinder block
when switch is finally reinstailed.
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Group 22 Lubrication system

146 582

Oil pressure, checking

AH3
Check oil pressure
Use instrument kit 5270.

Connect adapter C {(B11-14), tube 5272 and in-
strument 5271 to pressure switch tapping on cyl-
inder block.

Connect rev counter.

Start engine and read oil pressure at different
speeds.

N.B. Use new gasket between switch and cylinder block
when switch is finally reinstalled.

Minimum oil pressure

151/ (900 r/min) ... ..ol e 0.10 MPa
33r/5(2000r/mMin). ... 0.25 MPa
50 r/s (3000 r/min}.....iiiii i 0.50 MPa
Maximum oil pressure (with

relief valve open): ..., 0.80 MPa

If readings are not satisfactory:

Check oil pressure regulator as described in operations
Al1-7.
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Oil pressure regulator, checking

Al. Oil pressure regulator, checking

l
v @

Remove:

— battery earth lead
~ alternator drive beit
— servo pump and (if fitted) AC compressor drive belts .

Al2
Detach alternator bracket from cylinder block

Tie up bracket out of way..

Al3

Remove relief valve
Remove plug over spring.
Remove spring and plunger.




Group 22 Lubrication system

Oil pressure regulator, checking

Ald
Clean and inspect components
é/;m“% Check plunger for wear.
) Measure spring length:

Length, unloaded......... e 47.6 mm (1.87 in}
(4414 N/10+0.91b ................. 32.0 mm/1.25 in)
(16 N/14x1.41b ... ot.. 26.0 mm/1.02 in}

146 665

Al5
Install relief valve
Fit new sealing washer.
Tighten to 40+4 Nm (29.5+3 ft.Ib).

Al6
Install:

— alternator bracket
- all drive belts
— battery earth lead

Al7
Check operation/inspect for leaks
Test run engine.

See procedures H, | and J for details of other work on-
lubrication system.
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Group 25 Intake and exhaust systems

Design/function

Design/function

146 709

146 710

Catalytic converter

The three-way catalytic converter is used to purify the
exhaust gases of unburnt residues of

carbon monoxide {CO)

hydrocarbons (HC)

nitrous oxides (NOx)
by chemical reaction i.e. combustion with unburnt ox-
ygen.
The unit converts 90-95% of these noxious substances
into innocuous

water (H,0)
carbon dioxide (CQO,)
nitrogen {N,)

The active surface area of the unit is 32 000 m? and the
noble metal content is 4 g of platinum/rhodium.

N.B. Any trace of lead in the fuel will quickly damage the
catalytic converter beyond repair.

Oxygen sensor {Lambdasond®)

The ideal air/fuel ratio is usually given as 14.7 kg of air
to 1 kg of fuel. The oxygen sensor is used to measure
the oxygen content of the exhaust gases as a means of
achieving these conditions.

Since the device functions only above a certain temp-
erature, it is heated electrically to ensure that the spec-
ified value is reached quickly and maintained more effi-
ciently. Current is supplied to the heating element
when the system relay operates.
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Group 25 Intake and exhaust systems

Air cleaner, replacement

AJ. Air cleaner, replacement

Air cleaner is normally replaced every 40 000 km
(25 000 miles)

Cleaner should be replaced at shorter intervals if car is
frequently driven on unsurfaced roads or under ab-
normally dusty conditions.

146 666

AJ1
Remove air cleaner cover
Release catches.
1406 667
AJ2
Replace cleaner element
Inspect inside of cleaner housing.
Clean as required.
146 668
AJ3

Reassemble air cleaner

Ensure that sealing flange is correctly seated.
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Group 25 Intake and exhaust systems

Intake air preheating function, checking

AK. Intake air preheating function, checking

The preheating function consists essentially of a
thermostatically controlled damper housed in the air
cleaner.

The thermostat senses the temperature of the intake
air and alters the position of the damper to vary the
proportions of hot and cold air entering the cleaner.
This enables the intake air temperature to be main-
tained at a constant value, irrespective of the outside
temperature.

Proceed as follows if any of the following problems are
encountered:

— juddering
— loss of power
— high fuel consumption

AK1
Check attachment and sealing of:

— heat shield
— preheating hose
— air cleaner housing

Damper operation, checking

AK2
Remove air cleaner housing
Undo air duct connections.

Remove housing carefully from mountings.
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Group 25 Intake and exhaust systems

Intake air preheating function, checking

AK3
Remove damper housing from air cleaner
Remove cover and cleaner element.

Depress damper housing catches and withdraw hous-
ing.

146 672

w @

Check operation of preheating components:

- bushings and mountings
— spring :
— thermostat (for example, with cooling spray) ‘
Damper position at different outside temperatures:

A <+5°C/41°F (preheated air only)
B approx. 10°C/50°F

Cold Preheated  C = +15°C/59°F (cold air only)
a air
£ \ oy
138 529

AK5
Reassemble air cleaner
Install:
— damper housing
— cleaner element
— cover ‘
]
i
|
i
146 673
AK6

Install air cleaner in car
Place unit on mountings.

Reconnect all air ducts.
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Group 25 Intake and exhaust systems

Intake air preheating function, checking

AK7
Check attachment of front intake

If required, remove grille and tighten intake mountings.

AK8
Check operation

Start and test run engine.

o - 146 676
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Group 25 Intake and exhaust systems

Intake manifold, replacement

AL. Intake manifold, replacement

AL7
Remove air mass meter and air inlet hose
Qndo connector at air mass meter and hose connec- J
tions to oil trap and idling {(air control) valve.
@
ALz

Detach throttle pulley from intake manifoid

Detach pulley link rod from throttle lever.

Loosen bolt securing intake manifold support to en-
gine mounting.

146 626

AL3
Separate throttle housing from intake manifold

Cut cable tie holding throttle switch wiring to vacuum
servo hose connection.

T af 146 626
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146 627

146 628

146 629

146 630

Intake manifold, replacement

AL4

Disconnect following hoses/lines from intake
manifold:

vacuum Servo

EVAP valve (F engines only)

oil trap

fuel pressure regulator

idling {air control) valve

vacuum tank {applies only to cars equipped with CU/
CU + AC heater)

AL5s
Remave fuel distribution pipe and injectors
Disconnect fuel return line at distribution pipe.
Mop up fuel spillage with paper.
Disconnect injector connectors.

Carefully withdraw distribution pipe/injector assembly.

‘ N.B. Protect injectors from entry of dirt.

AL6
Remove intake manifold from cylinder head

Remave gasket between manifold and cylinder head,
and clean joint as required.

AL7

Transfer hose nipples and plugs (if any) to new
manifold:

vacuum servo

EVAP valve (F engines only)

oil trap

fuel pressure regulator

idling (air control) valve

vacuum tank (applies only to cars equipped with
CU/CU + AC heater)
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Intake manifold, replacement

226

ALS8
Install and tighten new intake manifold in
position
Use new gasket.
Tighten bolts from centre outwards.

ALY

Reconnect following hoses/lines:

— vacuum servo

~ EVAP valve (F engines only)

— oil trap

— idling (air control) valve

— vacuum tank (applies only to cars equipped with CU/
CU + AC heater)

AL10
Install fuel distribution pipe and injectors

Inspect injector Q-rings. Lubricate O-rings with water-
free vaseline.

Position injector wiring between No. 2 and No. 3 cylin-
der connections,

Reconnect injector connectors.

Attach and tighten fuel distribution pipe and earth
leads to intake manifold.

Reconnect fuel pressure regulator line to intake mani-
fold.

AL11
Install throttle pulley

Position pushrod under upper mounting points.

Tighten support under manifold and at engine mount-
ing.

PO WY Sy

-t




Group 25 Intake and exhaust systems

Intake manifold, replacement

AL12
Install throttle housing

Use new gasket.
Reattach pulley pushrod to throttle lever.
Check operation of throttle switches and stops.

Secure wiring using cable tie attached to vacuum servo
hose nipple.

AL13
Install air mass meter and air inlet hose

Reconnect air meter connector, oil trap hose and idling
{air control) valve hose.

AL14
Check operation

Test run engine.
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Group 25 Intake and exhaust systems

Crankcase ventilation, checking/overhaul

AM. Crankcase ventilation, checking/overhaul

Blocked flame trap/ventilation system

Blockage of the flame trap may be caused by:

— excessive interval between engine oil changes
— use of inferior grade engine oil

— -excessive interval between flame trap services

Flame trap blockage restricts crankcase ventilation and
increases crankcase pressure.

Symptoms of flame trap blockage:

— Oil dipstick tends to lift in tube.

— Oil leakage from cylinder blockseals. Seals do not al-
ways require renewal if leakage is due to this cause.
Overhaul flame trap, clean engine and reinspect for
seal leakage.

— Engine knocks.

Flame trap, inspection

AM1
Remove oil trap T-piece

Disconnect hoses from intake manifold and air inlet
hose.

Disconnect bottom T-piece hose from oil trap.

AM2
Inspect flame trap
Disconnect hoses from T-piece.
Cut tie around top T-piece hose.

Remove flame trap from T-piece.

N 146 679
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Group 25 Intake and exhaust systems

L]

146 680

146 681

Crankcase ventilation, checking/overhaul

AMS3
Blow hoses and flame trap clean
Replace flame trap if blocked.

Check hose connection under intake manifold.

AM4
Install/reconnect:
— flame trap in T-piece
- hoses to T-piece

— tie around upper hose
— T-piece and hoses in oil trap

Connect hoses to intake manifold.

Oil trap seals, replacement

AMS
Detach T-piece from oil trap

Disconnect hoses from intake manifold and oil trap.
Remove oil trap from cylinder block.

AME
Remove intake manifold

Undo support at left-hand engine mounting.
Separate manifold from cylinder head. -
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Crankcase ventilation, checking/overhaul

AM7 1
Remove oil trap
Lift trap out of cylinder block.
Lift intake manifold when oil trap has been removed.

N.B. Ensure that seals do not fall into crankcase.

- @

Install/reconnect: 1

— 0O-rings on oil trap {use new rings)
— oil trap in cylinder block
— gasket between intake manifold and cylinder head
(use new gasket) ‘
— intake manifold and support
- T-piece and hoses to oil trap

Reconnect hoses to intake manifold.

146 684
AM9
Check operation

Start engine.
Inspect for leakage.

&7 148676
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Exhaust system, inspection/overhaul

AN. Exhaust system, inspection/overhaul

Sealing

The system must not only be well sealed, but must aiso
be assembled from components made to manufactur-
er’s specifications, to ensure optimum engine perform-
ance and guarantee the cleaning efficiency of the cata-
lytic canverter.*

New gaskets must be used when fitting components.

* Engines supplied to certain markets (E engines) may
not be fitted with catalytic converters.

Exhaust manifold, replacement

AN1
Release front exhaust pipe
Remove nuts in joint with manifold.

Undo joint between catalytic converter and front
silencer.

ANZ
Remove heat shields
Disconnect air preheating hose.
Remove top and bottom heat shields.

Disconnect front exhaust pipe from bracket on flywheel
housing.

. 146 636
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Exhaust system, inspection/overhaul

AN3

Remove exhaust manifold and gasket

inspect faces of joints with cylinder head and front ex-
haust pipe.

1
w @

Install exhaust manifold
Use new gasket.

Tighten manifold on cylinder head. .

Attach lifting lug to upper row of bolts between No. 2
and No. 3 exhaust branches.

146 638
AN5
Install front exhaust pipe

Use new gasket. .

' 4

ANE .

Tighten joint with manifold.
Tighten joint at front of catalytic converter/silencer.

Install heat shields

Tighten exhaust pipe to bracket on flywheel housing.

-

Reconnect air preheating hose.

Check operation ]
Start engine.
Check system for leaks. 1

. 146 636
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Exhaust system, inspection/overhaul

Exhaust pipe, replacement

General
Use new gaskets.

Replace conical steel ring in clamped joint on front ex-
haust pipe only if damaged.

Inspect rubber mountings and replace if necessary.

Pipe sections should overlap by approx. 40 mm
(12 in).

Clearance between exhaust system and body shouid
not be less than 20 mm (¥ in).

146 639 N.B. Ensure that oxygen sensor wiring is protected against
strain when replacing exhaust systems on cars with cata-
lytic converters.

AN7
Installation of complete system
Follow procedure below to avoid stresses in system:
Install front pipe and tighten boited joint with manifold.
Insert and tighten mounting bolts in front pipe bracket.
Offer up and align other components.
Tighten pipe/silencer clamps.
Tighten nuts at front pipe pivot point.

Check clearance between system and body. Adjust as
required.

146 640

AN8
Check operation

Start engine.

Check system for leaks.

146 641
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Exhaust system, inspection/overhaul

234

Catalytic converter

General

Different catalytic converters are used depending on
engine type, model year and market.

Each converter provided with a plate stating the part
number and other details.

The unitis also marked with an arrow to indicate the di-
rection of flow.

AN9
Connection to front exhaust pipe
Catalytic converter flange is fitted with fixed bolts.

Bolts may be replaced with separate boits in the event
of damage.

ANT0
Check catalytic converter

Converter efficiency may be checked by measuring
and comparing CO content before and after unit.

Converter reduces CO content on reaching ignition
temperature (450°C/840°F).
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Group 26 Cooling system

Design/function
Design/function
Cooling system
Thermostat By-pass

To interior

heater -

From interior

heater <2

Expansion tank

The liquid-cooled engine is equipped with a closed
cooling system.

The system consists of an inner and an outer circuit,
the latter including the radiator and expansion tank.
Other parts of the system and of the car heating system
are considered part of the inner circuit.

The outer circuit is isolated when the engine temper-
ature is below the thermostat opening temperature.
Under these conditions, coolant is returned to the
pump inlfet through a by-pass in the cylinder head.

236

146 778

The system is filled (either when empty or when top-
ping up) through the expansion tank.

Genuine Volvo coolant diluted with clean water in pro-
portions of 50/50 is the only coolant guaranteed by
Volvo to prevent corrosion and freezing damage.

Type C (blue-green) coolant may not be mixed with any
other type.

The coolant must be replaced every second year to en-
sure protection against corrosion.




Group 26 Cooling system

Cooling system, checking/overhaul

AQ. Cooling system, checking/overhaul

Special tools:

998-5496

128 187

Coolant

Since some engine components are made of alumini-
um, the coolant must contain an active corrosion inhib-
itor to prevent corrosion damage.

Genuine Volvo coolant diluted with clean water in pro-
portions of 50/50 is the only coolant guaranteed by
Volvo to prevent corrosion and freezing damage.

Type C (blue-green) coolant may not be mixed with any
other type.

The coolant must be replaced every second year to en-
sure protection against corrosion.

Only type C coolant should be used as a replacement.

Capacity, manual gearbox............ 951 (10 US qt)
automatic gearbox......... 9.31(9.8 US qt)

Coolant, changing

AQO1
Drain coolant
Set heater control to max. heat.
Remove expansion tank cap.

Open cock on right-hand side of cylinder block. Fit
hose to cock to collect coolant.

Disconnect bottom radiator hose.

Close drain cock and replace radiator hose.

AO2
Fill systerh with coolant
Fill system through expansion tank.
Run engine up to temperature and top up as required.
Inspect system for leaks.
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Cooling system, checking/overhaul

142914

238

146 644

Checking system for leaks

AO3
Pressure test cooling system
Use pressure tester 998 5496.

Connect tester to T-piece on vent line between expan-
sion tank and radiator.

Increase pressure and check opening pressure and
tightness of filler cap:

— correct pressure is 150 kPa (22 |b/in)
— pressure in system should be steady

Radiator, cleaning/checking
operation

A04
Cleaning of radiator

Clean off insects and other dirt by flushing from the
rear with water and blowing clean with compressed
air.

I N.B. Excessive pressure will damage cooling fins. 1

AQ5
Inspection of radiator

Run engine up to working temperature. Continue run-
ning for another few minutes.

Stop engine.
Remove top section of fan shroud from radiator.

Feel radiator with hand. Presence of cold areas in-
dicates that unit is partially blocked.




Group 26 Cooling system

‘ MG G45

Cooling system, checking/overhaul

AO6
Checking/adjustment of radiator position

Radiator must be fitted tight against front panel, other-
wise air leakage may occur at sides.

Adjust pasition of air baffles as required.

Coolant temperature sensors

AO7
Location of sensors

Sensors are located on left-hand side of cylinder head
under intake manifold.

Front sensor supplies signal to ignition and fuel in-
jection systems.

Rear sensor is connected to temperature gauge.

Radiator fan

AO8
Fan blades, replacement
Remove top section of fan shroud.

Remove blades from clutch housing.

Install:

— new fan blades
— fan shroud

AO9
Fan replacement

Slacken alternator drive belt.

Withdraw fan from driver on water pump.

Replace fan

'Adjust alternator belt tension.
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Coolant pump, inspection/replacement

AP. Coolant pump, inspection/replacement

Special tool: 9985496

146 649

142814

240

Coolant pump, inspection

AP1
Run engine until hot

Continue running until thermostat opens.

Stop engine.

N.B. Lower pressure in cooling system. Open expansion
tank cap carefully! Retighten cap when pressure has been

reduced.

AP2
Pressure test cooling system

Use pressure tester 9985496, Fit T-piece in vent line be-
tween radiator and expansion tank.

Increase pressure to 150 kPa.

Pressure must not drop significantly in 3 minutes.

AFP3

Proceed as follows in case of leakage: (Numbers
refer to locations indicated on illustration)

. Replace all gaskets.

. Replace all gaskets.

. Replace complete pump.

. Replace all gaskets.

. Overhaul hose connection:
- clean off corrosion, if any
— replace hose clip, if necessary
- replace hose, if necessary

O hwWwN 2



Group 26 Cooling system

Coolant pump, inspection/replacement

Coolant pump, replacement

AP4
Drain coolant
Set heater control to max. heat.
Remove expansion tank cap.

Open cock on right-hand side of cylinder block. Fit
hose to cock to collect coolant.

Disconnect bottom radiator hose.

Close drain cock and replace hose.

146 643

AP5
Remove:
— alternator drive belt
— radiator fan and pulley
1584
APE
Remove coolant pump
Remove all bolts, washers and nuts.
AP7

Clean joint faces and mating surfaces
Scrape all gasket remains from cytinder block.

Clean mating surface of rubber seal with cylinder head.

241




Group 26 Cooling system

Coolant pump, inspection/replacement

146 653

146 654

242

AP8
Replace coolant pump

Use new gaskets between pump housing and cylinder
block, cylinder head and return pipe.

Place O-ring on return pipe and gasket on block.

Ensure that O-ring is located in groove in pump hous-
ing.
Tighten both mounting nuts.

Tighten nuts sufficiently to eliminate play while permit-
ting adjustment of pump position.

AP9
Press pump upwards against cylinder head

Place drift in bolt hole in cylinder block under pump
housing.

Use screwdriver to press pump housing upwards
against cylinder head.

Replace remaining washers and bolts.
Tighten pump housing.

Reconnect return pipe.

AP10
Install:
— bottom radiator hose
— radiator fan and puliey
— alternator drive belt
AP11

Fill system with coolant

Fill system through expansion tank.

Run engine up to temperature and top up as required.
Inspect system for leaks.

in
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Group 26 Cooling system

Thermostat, inspection/replacement

AQ. Thermostat, checking/replacement

Thermostat replacement

AQ17
Drain off approx. 2 litres (2 US qt) of coolant
Remove expansion tank cap.

Open cock on right-hand side of cylinder block. Fit
hose to cock to collect coolant.

Close drain cock.

AQ2
Undo thermostat housing
Remove thermostat and gasket.

Clean joint surfaces on cylinder head and thermostat
housing.

AQ3
Install new thermostat
Use new gasket.
Place gasket on thermostat.
Place thermostat in housing.

Replace and tighten housing.

146 667

243



Group 26 Cooling system

Thermostat, inspection/replacement

146 658

4

129 525

244

AQ4
Check upper radiator hose

Clearance between alternator drive belt and hose must
not be less than 25 mm (1 in).

o @

Run engine until thermostat opens and top up as re-

quired. .

Inspect system for leaks.

Fill system with coolant

Fill system through expansion tank.

Checking thermostat

AQ6
Check opening function

Thermostat may be tested in hot water. Maximum
opening must be reached within 2 minutes in water at
operating temperature.

Marking  Opening commences at  Fully open at
87 86—-88°C (187—190°F) 97°C (207°F)

Top radiator hose, position marking

AQ7
Top radiator hose, replacement

Position front marking (radiator end) facing straight up-
wards. '

Position rear marking (thermostat end} opposite joint
on thermostat housing.

Check that clearance between normally adjusted al-
ternator drive belt and hose is at least 26 mm (1 in).




Group 26 Cooling system

Auxiliary drive belts

AR. Auxiliary drive belts

General

When correctly tensioned, free movement of belt be-
tween pulleys should be 5-10 mm (3/16-3/8 in).

N.B. Replace both belts when renewing parts on engines
with twin drive belts.

146 471

AR1
Adjust belt tension
Loosen auxiliary mounting bolts.

Tension belts by operating adjusters 1 {alternator) and
2 (servopump/AC compressor).

Tighten mounting boits.

i 146 660

AR2

Cars equipped with AC are fitted with twin com-
pressor and servo pump drive belts

. Crankshaft pulley
. Alternator

. Radiator fan

. Servo pump

. AC compressor

D
ORWN

146 472
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Group 27 Engine controls

Design/function

Cruise control

Design/function

Warning! Cruise control must not be used on wet or slip-
pery road surfaces, or in dense traffic.

CRUISE CONTROL

CRUISE CONTROL

146 747

146 748

146 747

In the system, a regulator is used to control a vacuum
pump in response to signals from the speedometer
and from a controi lever, The pump, in turn, operates a
vacuum servo connected to the throttle pulley by a ca-
ble.

The system maintains the speed of the car constant by
continuously adjusting the vacuum in the servo in re-
sponse to variations in speed.

Speed adjustment
Set switch to ON.
Accelerate to required speed (at least 40 km/h/25 mph}.

Press SET SPEED button in the end of the direction in-
dicator stalk. Release button and remove foot from ac-
celerator.

To reduce set speed

Set switch to OFF. When car has slowed to required

speed, reset switch to ON and operate SET SPEED but-
ton.

To increase set speed

Accelerate to required speed and press SET SPEED
button. Car will now maintain the higher speed.

Temporary speed increase
Operate accelerator in usual manner.

Car will return to previous speed setting when pedal is
released.

Disengagement of system

Press brake or clutch pedal lightly or set switch to OFF.

Return to set speed

After braking, the car will return to the previous speed

setting if the switch is held in the RESUME position for
a brief instant.
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Throttle/kickdown cable, inspection/adjustment

AS. Throttle/kickdown cable, inspection/adjustment

146 583

248

146 584

AS1T
Basic adjustment of throttle
Disconnect air inlet hose from throttle housing.
Remove throttle pulley Iink rod.
Undo adjuster locknut.

Screw out adjuster until throttle is fully closed. If throt-
tle does not close, remove throttie switch.

Screw in adjuster until it is just in contact with throttle
lever. Screw in a further tee. Ml? KUY

Lock adjuster with locknut. Ensure that adjuster does
not move during this procedure.

AS2
Check throttle switch setting

Open throttle slightly and listen to switch. Switch
should emit a click {indicating opening of idling con-
tacts) as soon as throttle opens.

Adjust as follows:

— undo mounting screws

— turn switch slightly clockwise

— turn switch anticlockwise until click is heard
— tighten screws

— check setting




Group 27 Engine controls

146 585

o) o i'QIiCk"

v

146 586

146 587

Throttle/kickdown cable, inspection/adjustment

v AS3
Inspect/adjust throttle pulley and cable
Pulley should turn easily without sticking.

Cable should be taut in idling position without prevent-
ing pulley from bearing against idling stop.

Adjust as required.

Press accelerator to floor and check that pulley rotates
to meet full-load stop.

AS4
Connect and inspect/adjust link rod

Insert 1 mm (0.04 in) feeler gauge between projection
on throttle pulley and idling stop.

Clearance between throttle lever and adjuster should
now be 0.2+0.1 mm (0.008+0.004 in).

Adjust link rod as required.

Check throttie switch. Switch must open immediately
when link rod lifts.

AS5
Kickdown cable, inspection/adjustment
Check that cable:

— is seated in groove in pulley
— is tautin idling position without exerting pull on pul-

ley
- moves easily in sleeve

Pull cable out approx. 10 mm (3/8 in} and release sud-
denly. Metallic click should be heard from kickdown
cam (in gearbox) as it returns to idle position.

Cable over-taut: No clicking sound.
Cable slack: No kickdown action.

Correct by adjusting cable tensioner.

N.B. Throttle pulley must return to stop as described in
AS3.
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Cruise control

AT. Cruise control, location of components

Speedometer AT1

Switch
{(in direction
indicator stalk)

Vacuum servo

Air valve

Vacuum pump and
regulator

Control unit 146 473

x AT2
e pesuuE
Automatic gearbox —m__m—m“ '\lm’ - . .
R B MR o Cruise control, wiring diagram
01 5
DL Components
v o 423101 6 1 Vacuum pump and regulator
ox N v &"—@«+ 2 11-pole connector at right-hand A-post (located in
1 1 7 =] v . .
E " e 7 black box containing three connectors)
2 3l s 3 Control unit
1 51— %8 4 Connector
. 5 Switch {in direction indicator stalk)
10 6 From busbar +15 (in central electrical unit), across
fuse No. 12
7 Earth terminal (in central electrical unit}
146 456 8 Speedometer ‘
9 To gear change relay (manual gearbox only)
10 To brake lights
i 11 Clutch pedal air valve
v 12 Brake pedal air valve
Dt RESUME
Manual gearbox wr “‘ég‘lz \@“ﬁ 13 Brake light switch
CINERS
wr 3 Colour codes
o 48R 6 R =red
3 o H T Tolee bL-g -t Y = yellow
o = - BL = blue
2 a ;L__]_—__I GN = green
3 o @%a W = white
o OR = orange
2 9 SB = black
: -10
146 455
250




Group 27 Engine controls

1356 519

146 474

135 520

Cruise control

Cruise control, checking/fault tracing

AT3

Important! Cruise control function will not operate if
speedometer is out of order.

Control unit should be replaced only if remainder of sys-
tem is fault-free. Replacement of unit without rectifying
other system faults will result in damage to new unit.

AT4
Inspect/adjust throttle and cruise control cables

Both cables should be taut in idling position without al-
tering position of pulley. Pulley should bear against
idling stop.

Adjust cables as required.

Press accelerator to floor and check that pulley moves
to full-load stop.

AT5
Check fuses No. 4 and 12
Check wiring and vacuum hoses

Hoses must be correctly connected and must not be
crimped or damaged. Connections must be correctly
made.

ATE

Check that brake lights are operating and that
switch is correctly adjusted

Control unit is connected to earth across brake lights.
Unit will not operate if both brake light bulbs are faulty.

Brake lights should operate before brakes engage
when pedal is depressed by 8-14 mm ('/.—'/2 in). Adjust
as required.

251



Group 27 Engine controls

Cruise control

135 521

252

135 623

135 522

AT7

Check that brake pedal air valve is correctly
adjusted and is not leaking
(Repeat check for clutch pedal valve on manuals)

Valve must close, without leaking, when pedal is re-
leased, and must open when pedal is operated.

Check each valve by connecting and blowing into a
tube.

Adjust as required.

AT8

Check that air valve switches are operating
correctly

Connect ohmmeter across switch terminals. Resist-
ance must be low (circuit closed) when pedai is re-
leased and infinite (open circuit) when pedal is oper-
ated.

ATS

Check vacuum pump and regulator; check
system for leaks

Three separate leads are required for checking purpos-
es.

Remove vacuum pump connector.

Connect one lead between 12V power source and
pump terminal 3. Connect remaining two leads be-
tween earth and pump terminals 1 and 2. Pump shouid
start and vacuum servo should pull cable to bottom
limit. Disconnect earth lead from terminal 2. Pump
should stop and vacuum servo should remain in ac-
tuated position. Absence of servo movement when
pump is operated indicates leakage in system or pump
fault.

Disconnect earth lead from terminal 1. Vacuum servo
should return to original position. Failure to do so in-
dicates pump fauit.

Disconnect supply lead.

Replace vacuum pump connector.




Group 27 Engine controls

Cruise control

AT10
Check wiring
Switch off ignition and disconnect control unit.

Test connector pins using test lamp as described be-
fow.

(Also see wiring diagram.}

135 525

Test procedure Fault symptom Cause/action

® [gnition off Lamp lights at certain
e Switch on terminal(s}
Connect test lamp across earth
and terminals 1 to 9 in turn
Lamp must not light when
connected to any of terminals

Faulty wiring connection
Flashover

b

® [gnition off Lamp does not light when — Check fuse No. 2

® Switch on connected to terminal 1 — Wiring open-circuit
Connect test lamp across earth

and terminals 1 to 9 in turn Lamp does not light when — Check switch

connected to terminal 9

Wiring open-circuit
Lamp should light when
connected to terminals 1, 9 and 4

Lamp does not light when — Vacuum pump not connected
connected to terminal 4 - Wiring open-circuit
® |gnition off Lamp does not light — Faulty earth connection
g

e Switch on

Connect test lamp across earth
and terminals 1 and 8 in turn
Lamp should light

‘ e [gnition off Lamp does not light when pedals
® Switch on are released

Connect test lamp across earth
and terminals 1 and 9 in turn

!

Wiring open-circuit
Brake light switch not connected

Lamp should light when pedals are Lamp does not go out when — Check control switch
released and go out when pedals pedals are operated — Wiring open-circuit
are operated

e |[gnition off Lamp does not light
e Switch on

® Press SET SPEED button
Connect test lamp across earth
and terminal 2.

Press SET SPEED button.
Lamp should light

Check control switch
Wiring open-circuit
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Cruise control

Test procedure Fault symptom

Cause/action

& Switch on

Connect test lamp across earth
and terminal 6.

Set switch to RESUME position.
Lamp should light '

e [gnition off Lamp does not light

— Check control switch
(see AT11)
— Wiring open-circuit

Vacuum pump in engine
compartment should emit click.
Connect second lead across earth
and terminal 4.

Vacuum pump should start

e |gnition off Click not heard and pump does
e Switch on not start

Connect lead across earth and

terminal 7. -

— Wiring open-circuit

Check cruise control switch

Open connector at switch.

AT11

Connect lead between 12 V power supply and terminal

1.

Connect test lamp across earth and terminals 2 to 4 in

turn.

Lamp should light as indicated in table below. Replace

switch if fauity.

Terminal Switch position and test lamp function
OFF ON ON RESUME
SET SPEED
depressed
2 not lit lit lit lit
3 not lit not lit not lit lit
4 not lit not lit lit not it

T __RESUME
PPty

~

‘~OFF 138 173
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