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Specifications

Specificatio

Compression ratio, fuel octane requirements, output, torque

Engine Compression Fuel Output, ISO Max. torque, ISO**
ratio octane kW by r/s pk by r/min Nm by r/s
B19A 568, 854 . V
906, 982, 984 9.2:1 96 70/90 95/5400 150/60 .
B19A 552, 566 . . e ’ o -
658, 660 10:1 98 68/90 92.4/5400 152/55
B19A 902 8.5:1 9 67/90 91/5100 140/55
B19E 554, 556 .
862, 864 10:1 98 85/95 115/5700 160/60
* B19A (658) 68/92 en 94/5500
B200 K
Nordic/Europe - 87 10.0:1 98 75/95 102/5700 157/50
87 - 10.0:1 95 (lead-free)
Overseas 928 9.2:1 92 75/95 98/5700 157/50
B200 E - =7t
Nordic/Europe - 87 10.0:1 | 98 85/95 116/5700 160/70
87 - 9.2:1 | 91 (lead-free) 82/97 112/5800 . 157/70
Overseas 9211 92 82/97 112/5800 157/70
B200 EA : .
Nordic/Europe 9.2:1 91 (lead-free) 82/97 112/5800 157/70
Australié
(oxycat) 9.2:1 91 (lead-free) 80/100 109/6000 150/70
B200 F 9.21 91 (lead-free) 80/100 109/6000 150/70

** Due te standardization the engine output is now indicated by ISO standards. (This standard is approx. 1t0 2 % Iower
than the DIN standard. i

Other general data

Number of crhnders ...........................................................
BOre. .o e mm
SHOKE .oe e mm
Displacement...........cocooviueeoieoeeieeeeeeeee, dms3 (liter)
FIriNG OFAeT ...
Compression (normal pressure,

SEE NOE) w.eeviiiieiieeiee e, MPa (kg/cm?)

Note:

88,9
80
1.986

1-3-4-2

B200/B19A
0.9-1.1(9-11)

B19E
1.1-1.25

Compression measured with hot engine, fully opened throttle valve and with engine turned over by starter motor.
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Specifications
Cilinder head
Height, NeW: ...c.c.ooiireeiee e mm
minimum height after refacing.............ccococcvvveeveee.n.. mm
* Maximum Warp...........oooeeeeeeeereeeneeeeeseee e, (see fig.)
Cylinder head gésket, thickness, ...c.cooeevveeeeecneeciee,
UNIOAAEA ... mm
loaded (compressed) ......c.ccooeveeeeueeviiveceeeeee, mm
Cylinder block
Bore
Standaard (marked C) .........ccoovoveveveeeceeoeeeeeeeeeen, mm
(Marked D) ......covviicicccece. mm
(marked B) ......ccooveeieieeeeeeeeeen mm
(marked G) ...ooeeveeeeeiececeeeeeee e, mm
OVEISIZE T .., mm
OVEISIZE 2., mm

88.94 - 88.95
89.29 - 89.30
89.67 - 89.68

146.1
145.6
L 1] ]
Wm X mm max _0,25mm
- n .
*...‘\‘\‘“41\_‘ ===’:;;—=’ :: :: :
2==FTT TS=g 1 | i
e Txa “ u Il
< - U u i
B200 B19 40 140
1.3 1.2
1.2 1.0
B19/B200
88.90 - 88.91
88.91 - 88.92
88.92 - 88.93

Cylinders should be rebored when wear reaches 0.10 mm (if the engine's oil consumption is abnormally high)._

Pistons
Diameters
_Standard, ¢lass C...........ccccoowrvvecemmmneninnirnnneseeee. mm
“8tandard, Class Di.....oooeeeeeeeeeeeeeeeeeeeeeeeeeeeee mm
Standard, Class E.........c.c.ovovevieieieccieeeeeeeeeeee e, mm
Standard, class G.......coeueurueeeieieeeeeeeeeeeeeeen, mm
COVErSIZE T ... mm
 OVEISIZE 2. mm
Motortype............... et sttt et e e te et et eae e
ComPression ratio ..........c.o.ovveveeeeeee e,
Height, dimension A ........oooeeeeeeeeeeee oo LA
dimension B ..., mm
Weight (tolerance).............cccoc....... et grammes
Max. permissible weight difference between
any 2'pistons in same engine...........c..c.............. grammes
Max. piston clearance (sie NOte) .........c.ccooeveveeverrvennnn.
Note:
B19

88.88 - 88.89
88.89 - 88.90
88.90 - 88.91
88.92 - 88.93
89.27 - 89.28
89.65 - 89.66

B19A

568, 854
© 906, 982, 984

(9.2:9)
7.5
465
496 - 508

12
0.01-0.03

4
B

M

2

f— » —

13,4mm

B19A
552, 566

660

(10:1)
73.9
46.7

509 - 521

12
0.01-0.03

B19E
554, 556
862, 864
(10:1)
73.9
46.7

509 - 521

12
0.01-0.03

40 412

B19A
902

(8.51)
71
46
496

12 -
0.01-0.03

The piston diameter is measured at right-angles to the gudgeon pin hole and 7 mm from the underside of théétzpiston.
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COMPresSioN ratio ... ...ccccciruceriienineenreiise s
Height, Class A ..o mm
ClasS B oot e mm
Weight (tolerance) ... grammes
Max. permissible weight difference between
any 2 pistons in same engine...........cceccveeereennns grammes
Max. piston clearance (sie note) - 1985.........ccccceee. mm
Max. piston clearance 1986 -.........cccooeeeiiiniiniinnnns mm
B200

B200K/O
928, 938 EO
EA 942, F 778

9.2:1
67.7
39.7
440 (£ 8)

16
0.003 - 0.027
0.01-0.03

&mffi@’aﬁws

B200E/E-E/S-K/S =¢ ==
622, 624, 626, 628 »

10.0:1
69.9
419

440 (+ 8)

16
0.003 - 0.027
0.01-0.03

Note: The piston diameter is measured at right-angles to the gudgeon pin hole and 13.4 mm from the underside of the
piston;-for the method of measuring the clearance see the Service manual.

Piston rings

Helght e T T e e et B200 mm
e e e e T et e e e e et e e ear e B19 mm
Axial clearance (measured with compression
riNg ON PISTON) .o B200 mm
............................................................................. B19 mm
Ring gap (measured in cylinder,
see illustration)........cccccveeeiiiiiiiieeie B200 mm
............................................................................. B19 mm
Gudgeon pin
Fit, in conNeCting rod.........cccoiiiiimiiiii e
TN PISTON ..
Diameter, standard B200/B19 ... mm
oversizet B200/B19.......cccovriiiiiniiiniinne mm
18NGHN Lo mm
Valve system
Valve cleararices
Inlet and exhaust valves:
COld ENQINE....eitiieiiiiciiie it mm
ot eNGINE ...ooeeiiiiiiii s mm
Shims, thiCKNeSS ......oviiieeeiiie e mm

Valves

Upper
compression ring
1.728 - 1.740
1.728 - 1.740

0.060 - 0.092
0.040 - 0.072

0.30-0.50
0.35-0.65

Lower Oil scraper
compression ring ring

1.728 - 1.740 3.475 - 3.490
1.978 - 1.990 3.978 - 3.990

0.030 - 0.062
0.040 - 0.072

0.020 - 0.055
0.030 - 0.062

0.30-0.55
0.35-0.55

0.25-0.50
0.25-0.60

light thumb pressure (close sliding fit)
thumb pressure (sliding fit)

23.00/24.00
23.05/24.05
60

When checking
0.35-0.40
0.35-0.45

When adjusting
0.35-0.40
0.40-0.45 -

3.30 - 4.50 increasing by increments of 0.05 mm

Special note: the exhaust valves are coated with Stellite steel and therefore cannot be machined. They can, however, be

ground with grinding paste. to obtain a gastight seal.

: Wy
42 654
Engine type Valves Diameter (A) Seat angle (B) Seat width (C)
B19/B200 inlet valve 44 mm 45° 1.6 +0.3 mm
exhaust valve 35 mm 45° 2.0+£0.3mm
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Valve seats

Valve seat, diameter, standard................................._ mm
oVersize 1....coveceeeveeeeeeee mm
OVErSIZE 2. mm

D + 0,17 mm

40 416 o _
Inlet valve - Exhaust valve
- Seat seat

T

Valve guides

Length ... mm
Inside diameter................coooeoeoveoeoo mm
Heigth above upper face of cylinder head................. mm

Inlet Exhaust
46.00 38.00
46.25 38.25
46.50 38.50

Note: when renewing valve seats, there must be a cle-
arance of 0.17 mm between the valve seat and the cylin-
der head recess, i.e. the valve seat diameter must be
0.17 mm larger than the diameter of the recess in the
cylinder head.

Inlet valve Exhaust valve
52 52

8.000 - 8.022 8.000 - 8.022
15.4-15.6 17.9-18.1

0.030-0.060 0.060 - 0.090
0.15 0.15

There are three oversizes of valve guides and these are
marked with grooves. .

Markings Reamer for outside
diameter of valve guides
Standard No groove -
Oversize 1 1 groove 5161

2 2 grooves 5162
3 3 grooves 5163

When pressing in a valve guide the force used must be at least 9000 N (900 kg.). If the force used is less, ream out the
bore for the next oversize and press in the corresponding size of valve guide.

Valve springs
Length under various loadings.
Outside diameter: 32.5

Length Loading
L 45 mm ON
Ly 38mm 280 -320 N
L, 27mm 710-790 N

Outside diameter: 25.9

Length Loading
L 455mm ON
Ly 38mm 280 -320 N
Lo 27.5mm 702-782N

EE=

10 144
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Tappets
Diameter....cc.oveiiieeeeiecee e mm 36.975 - 36.995
HEIght ... mm 30-31
Clearance, shim-tappet..............cccocvevvvveieveeveeeeen, mm 0.009 - 0.064

tappet-cylinder head..........c.cccovenrnnnenene. mm 0.030 - 0.075
Shims (for valve clearance)
THICKNESS ...ttt mm 3.30 - 4.50 increasing by increments of 0,05
DiIameter.....c.coivieeeiece e mm 32.980 - 33.000

Timing gear

Engine type Camshaft Max. licht Control values vilve (with cold motor)
shape height valve clearance inlet valve
no.1 inlet valve opens at
B200 K (Europa);B19A '82- . L 9.8 mm 0.7 mm 5° voor BDP
B200 K (Nordic + overseas) Y 10.35 mm 0.7 mm 8¢ voor BDP
B200 E, B19E, B19A -'82 A 10.50 mm 0.7 mm 13° voor BDP
B200 F M Inlet 9.5 mm 0.7 mm 6° voor BDP
—— . Exhaust 10.5 mm | 0.7mm 44° voor ODP

General data

MAIKINGS ettt A L MofY

Camshaft journal, diameter..............ccooeeeveeveeeeeen. mm 29.050 - 29.070

Radial clearance,

MAX. eeereeeeeieeeenas
End float B200/B19 ..
Camshaft bearing diameter.............ccoevoveevevceenenen. mm
Countershaft
Diameter, front...........cooooieiiieiieeeeeeeeeeeeeeeeeeee e, mm
intermediate ........ccccoeovveniiiiiieeeee. .mm
TEAM . i ...mm
Radial clearance ...........ccooeeeeee e mm
ENd FIOE ot e e mm
Crankshaft
Max. OUt-Of-trUE .....oeiieeiiieeeee e mm
Crankshaft, max. end float .........cooeeeereeveeeeeeeeieeeenn mm
radial clearance (main bearings), old....... mm
radial bearings (main bearings), new....... mm
Big-end bearings, axial clearance............c.ccccoeevnnn... mm
radial clearance.........ccccccceveeeennn... mm
Main bearing journals
Max. ovality (A) . oo e mm
Max. Taper (B) ....uueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee mm
Diameter, standard. ............cccoovmnorooo oo mm
UNAEISIZE T mm
UNAEISIZE 2. mm
Bearing recess, Width............c.ooveoveoiineeeeeee e, mm
Width on crankshaft for flange bearing shells:
STANAAIA ceeeeee e mm
OVEISIZE T oottt e oo mm
OVEISIZE 2ot mm

0.030 - 0.071
0.15

0.20-0.50/0.1-0.4

30.000 - 30.021

Bearing journal
46.975 - 47.000
43.025 - 43.050
42.925 - 42.950

0.020 - 0.075
0.20 - 0.46

B200

0.025

0.08 - 0.270
0.024 - 0.072
0.024 - 0.061
0.15-0.35.
0.023 - 0.067

0.004
0.004
B200
Old variant

54.987 - 55.000
54.737 - 54.750
54.487 - 54.500

22.9-25.1
B200

31.960 - 32.000
32.210 - 32.250
32.460 - 32.500

Bearing in cylinder block

47.020 - 47.050
43.070 - 43.100
42.970 - 43.000

B19
0.05
0.25
0.028 - 0.083

0.15-0.35
0.024 - 0.070

0.07
0.05

New variant

62.987 - 63.000
62.737 - 62.750
62.487 - 62.500

B19 .

38.960 - 39.000
39.061 - 39.101
39.163 - 39.203

B19

63.451 - 63.464
63.197 - 63:210
62.943 - 62.956

Special note: different types of main bearings are used, so always use the same type of bearing at top and bottom!
The upper and lower main bearing shell on the same journal must be of the same make.

Big-end bearing journals

MaX. OVANLY «.oeeeeieeicee e mm
MaX. APEI ..ot mm
Diameter, standard.............cooooeeeeeveooeeeeeeeee e mm
UNAEISIZE i, mm
UNAEISIZE 2., mm
Bearing recess, Width.........c.ooooveeiiieeeeeeeeeeeee mm

One of the following alternatives is used.
Alt. 1: two bearing shells colour-coded yellow

B200
0.004
0.004

48.984 - 49.005
48.734 - 48.755
48.484 - 48.505

23.9-26.1

B19
0.05

0.05

58.987 - 54.000
53.733 - 53,746
53.479 - 53.492
29.95 - 30.05

Alt. 2: one bearing shell colour-coded blue (in the connecting rod) and one colour-coded red (in the bearing cap).
Only-yellow colour-coded bearing shells are applied for Service purposes.

e
ko
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Connecting rods B200 B19
Axial clearance at crankshaft ...............coooooovovoveernno. mm 0.25-0.45 0.15-0.35
Length, centre-t0-centre.........oueeeeeeveveeee mm 152 145 + 1
Max. weight difference between con-rods o
in the same engine.............cc.oeeeeeeeeeeeerernn, grammes 20 10
Flywheel 4 B B200 B19
Max. axial throw, measured on diameter ......................... 0.02 mm/100 mm diameter 0.05 mm/150 mm diameter
] e .
f Tightening torques
k The tightening torques shown’ here apply to oiled bolts and nuts. Degreased (washed) components should be oiled
before fitting:
Nm
Cilinder head: tighten in stages
Main hearing Caps..........c.cvueecvieececceeeeee e, 110
Big-end bearing caps, first stage
B200 first Stage .......covurveerrereeieeeteeteeeeeee e 20
second stage (an additional quarter-turn)
B190ld DOIS ... 63 e
NEW DOIS ...t e, ; 70
Flywheel (fit NeW BOItS).........cuovveeeeeeeesee e, 70
Camshaft SProCKetS .......ocuvveeeeeeeeeeeeeeeeeeeeeeseeeeeree. 50
Countershaft SProckets .............ccoueueuereeeeovereeesererennn 50
Camshaft bearing caps ............cccoovoueeeeeeeeeeeeereer. 20
S e Crankshaft central pulley bolt (short) .............ccoevveverree.... 165
P Crankshaft central pulley bolt (Iong).........cccoererverrer.... 250
g Co0liNg fan DO ... e 9
f Spark plugs (thread not oiled) ..............ccoooveereereereernn.. 25
% Engine mounting pads (lock 91015 SO 45
! Ol drain PlUG .....cceeeueeeeeieiecceeeeeeeeeee e 25
|
Tightening sequence for cylinder head bolts
Tightening the cylinder head bolts
! The cylinder head bolts should be tightened in correct
: sequence and in stages. !
|
i Old type bolt:
, 1st stage: tighten to 60 Nm.
i 2nd stage: tighten to 110 Nm.
Run the engine warm for 20 minutes.
Allow.the engine to cool down for 2.5 hours.
i Slacken cylinder head bolt No. 1 a quarter-turn and then
I retighten to 110 Nm.
! Repeat this in the correct sequence for the remaining
bolts. - -
New type bolt:
. 1st stage: tighten to 20 Nm.
. 2nd stage: tighten to 60 Nm.
i { 3rd stage: tighten a further quarter-turn.
! { Note: there is no need to run the engine warm.
! 40 417 ) .
litre 4.0
litre 45
litre 1.0
Oil pressure at 33 r/s (2000 r/min) with hot engine and’
NEWV Ol flter ......oveeeeerieeeeecee e MPa(kg/cm?) 250-600(25-6.0) . -
Engine oil, type and quality ..............cccoveeveoreeeeeereeronn. CCMC Service classification: G2 or G3

API Service classification: SF*

e,
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SAE 5W-30
I
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__SAE 10W-30
I I
SAE 10W-40
[ I I T
SAE 15W-40 _

-

- [22 4 14
‘F

Oil pump

i AXIAT CIBAFANCE ... mm
Radial clearance (excl. bearing clearance)................. mm
Backlash (excl. bearing clearance) .........c.cccccceeeenrnn, mm
Bearing clearance, drive shaft............ccccooiniins mm

idler shaft.......cccoeveeveiiiniiiiiin mm
Relief valve spring

Length under various loadings

Under extreme driv.
abnormally high o
tion, such as whe
quent braking on th
ving, the recommer
20W/40, but always bear

limit.

B200 B19
0.02-0.12 0.02-0.12
0.02 - 0.09 0.02 - 0.09
0.15-0.35 0.15-0.35
0.032 - 0.070 *0.024 - 0.049
0.014 - 0.043 0.013-0.037

Length Loading
L 39.20mm O
L1 2625mm 46-54N
— L2 21.00mm 62-78N

CO% at idling speed (hot engine)

b

Engine type

CO-percentage*

[ ldling speed

Setting value

Control value

‘r/min -

B19A 568, 854, 906, 982, 984, 902

'g&iiSo '

2.0 1.5-3.0 '
B19A 552, 566, 658, 660 15 1.0-25 900 +50
B19E 554, 556, 862, 864 1.0 05-2

900 + 50

* -Pulsair system (if fitted) must be disconnected
. 'Lambda probe disconnected and measured ahead of the catalytic converter

*

* Measured ahead of the catalytic converter.

Sy
e

Engine type . ‘(”)‘O-percentage* ldliﬁg spee&
‘ value Control value s+08 | rmin<50
B200K, B200 K(D) *** 1.0-25 15.0 900
B200E/B200EA/B200ES 05-20 15.0 900
B200F** 04-08 15.0 900
B200EO (oxicat)*** 0.5-2.0 15.0 900

* Pulsair system (if fitted) must be disconnected

** Lambda probe disconnected and measured ahead of the catalytic converter
(after connecting up the Lambda sensor the CO-level and the engine speed must remain unchanged).
***Measured ahead of the catalytic converter. -



............................................ litre 57
“~Reserve capacity ing
infuel gauge). ..ot ioceiioicivcainnnn litre 5

Fuel pﬁmp»

: B200K / B19A
Delivery pressure, measured at same height as pump,
at16.6 r/s (1000 t/min) ... kPa(kg/cm?) 15-27(0.15-0.27)
Fuel system, carburettor engines
Carburettor
; Make and type...............ccoooocccmmmrn Zenith 175 CD-2SE
2 Air supply
i Type of system e e thermostatic
CONtrol range .......ceeeeeevcceioeee °C 20--30
i T =
| Afstelling dashpot T .
f Draai de Dashpot zover terug dat bij een volledige ingedrukte zuiger van de dashpot en het aanliggen van de bedie-
, ningsrol tegen de aanslag de afstelwaarde 0.5 + 0.1 mm is.
' Carburettor
; Make and type...............ccoooomim Solex 34 - 34 CISAC
|
Solex 34 - 34 CISAC 15t stage 2nd gtage
Venturi diameter ... 15 27
, Main jet, (fuel) 120 115
| (G119 I i 145 130
Emulsion tube ZN ZC
e Jet, (UE) ..o 44 60
(@) o mm 100 100
Accelerator pump injector .......................... . mm 60 -
I NGedIe VIV ..o omm 2.1
Float WeIGht ... grammes 6.11
Float height (measured with GaSKEt) ... mm 225
f
Decelerating mechanism, specified speed t/s omw/min
(for Switzerland and Sweden) ... 25.0-28.3 1500 - 1700
‘ . . Air supply
f Type of SYSOM oo thermostatic
Control range ... °C 20-30

10



Group 2(20-28) Foreword -

Fuel system, injection engine

Make and type.......ccceervinerniineeceene
* LU - jetronic has Lambda control.
Specifications

Auxiliary air valve
Resistance.........c.ccccc...... 40 - 60 ohms
Fully open at.......c.cccovevnceene -30°C

Fully closed at..........cccecvnenne. + 70°C
The auxiliary air valve is electrically
operated and should be fully closed
within 5 minutes after starting at an
ambient temperature of 20°C.

Fuel injector

Cold-start injector
Injection time dedreasing from 7 s at
-20°C to 0 s at + 35°C.

Injection pressure regulator

Resistance at +20°C.......15 - 17.5 Ohm  Line préssure (2.5 kg/cm?)..... 250 kPa

Resistance at +80°C.......... 17-19 Ohm
Potential defference across the points: -

immediately after starting................. 1V
after ashorttime........cccooieienn. 0.6V
hot engine......cccooceevviniiiiiecee 0.4V
Air supply

Type of system ...ccoeveviiiiiiiciiee e
Control range ...occevveeeeeeeeee e
Fuel pump

Capacity at 250 kPa (2.5 kg/cm?2)

12V and + 20°C..ccveeieeeeecieeceeeeeieee.
Current rating ...cveoeeeveecee i

Residual pressure (2.3 - 2.4 kg/cm?2)

230 - 240 kPa

6.5A

Specifications

Bosch LE - jetronic (B200 F = LU - jetronic)*

Idle adjusting screw
Idling speed............ 15 r/s (900 r/min)

Air flow (volume) meter
Resistance:
between terminals 8 and E: 150 ohms
between terminals 9 and E: 50 ohms
(+20°C)
between terminals 5 en 7, varying
from-min 100 ohms (approx) to
max. 1000 ohms, depending upon
the position of the valve.

Oxygen sensor

Potential difference across the
mV 300-600

11




Group 2(20-28) Foreword

Specifications

Co0lant MiXtUIe ..........ccoveeseorieeeiooe

Capacity of cooling system

General data

Coolant composition

B The coolant should be changed every second autumn.
After this period the corrosion-protective additives will
have lost some of their effect.

® Never fill the cooling system with water alone. Use
genuine Volvo coolant diluted with clean water in the
proportions shown below.

Nordic countries:

1 part Volvo coolant to 1 part water.

Europe and Overseas, with the exeption of Nordic
countries

1 part Volvo coolant to 2 parts water.

CKD eeuntries, mixing ratio: 1 part coolant to 30 parts
water

| B19 " B200

UP 10 1980 ... litre 8.0 -

from 1981 oo litre 8.0 7.0
Expansion tank

The pressure valve in the filler cap opens at: B19 B200

OVEIPresSUre .........ccooeivvioieeeseoo kPa (kg/cm?) 75 (0.75) 75 (0.75)

UNderpressure. ... kPa (kg/cm?) 7 (0.07) 7 (0.07)
Thermostat

B19 B200

TYP o 1 1 2

Markings .............o..ooooooovvvvvmmmmmmm 92 87 92

Starts o open at..........ocoeeeieoe °C 91-93 86-88 91-93

Fully openat ... °C 102 97 102

Viscous coupling cooling fan
(temperature-sensmve)

Starts to engage at 55°C
Fully engaged at 70°C —

—_—

* air temperature ahead of cooling fan

Fan belts

B19/B200
Powerassisted steering

HC 38 - 925, HC co9 x 913
HC 38 co9 x 938

Tightening torques

The tightening torques shown here apply to oiled bolts and nuts. Degreased (washed) components should be oiled

before fitting.

Radiator ............oooocooooee Nm
Temp. transmitter ... Nm
B200/B19

Self-locking bolt for fixed cooling fan, front................ Nm
Viscous coupling cooling fan, transmitter .................... Nm
12

B19/B200
10
20



Group 2(20-28) Foreword
Specifications

General data

Note:
With effect from model year 1984 the engines are equipped with a "Renix" electronic ignition system. The specifications
of this system are totally different to other existing systems. For this reason any data specific to this system are shown

separately.
The electronic ignition on these engines cannot be adjusted; all values shown are given only for checking purposes.
FiriNg OFder ... 1-3-4-2

Ignition timing

Engine type B19A B19A, B19AS - '83 B19E, B19AE '83 -
982, 984, 568 566, 552 566, 554

Degrees BDP 10° +£2° 7°+2° 10° +2°
Spark plugs ---

Engine type Model year Set no.

B19A (CH - 810500) 80 - 83 273597 - 5

B19A (CH 810501~} .. "| 84 - 271409 - 5

B19E" 82 - 271415 -2

B200EA/EE/EQ/ES 85 - 271415 -2

B200F 85 - 271415-2

B200F/ (CH/S) 85 - 3344311 -0

B200KE/KO/KS/KD 85 - 271409 - 5

B19A, B19E, B200
Engine type Distributor Type
BIGAUP 10 1984 ..o Bosch JFU 4 with breaker points
BIGArom 1984 ..o Bosch JV 4 breakerless**
B0 e e Bosch JHFU 4 breakerless, working
.......................................................................................... on "Hall-effect"- principle
B200K/E ...t Bosch JV 4 breakerless**
B19A B19E

Direction of rotation .........occoooioiiiieicicceeeeeeeen clockwise clockwise
Breaker point gap......cocoeceveeeioeiiiicee e, mm 0.4 min. not applicable
Dwell angle at 8.3 /s (500 r/mMin) .........ccocovveoeeeeeeeereee.. 62° + 3° 62° + 3°

** Dwell angle cannot be checked or adjusted (electronically controlled)

Mechanical ignition
centrifugal control (vacuum hose disconnected) *

Advance in distributor degrees B19A B19E
up to 1984
Total advance, distributor degrees......... 1251 12.0 +1
Advance begins at a distributor
speed Of ..o r/'s 6.7-10 6.6-10
r/min 400 - 600 400 - 600

* Does not apply to B19A engines of model year 1984.

Distributor speeds for degrees of advance beyond static position

B19A B19A B19E
854, 906, 982, 984, 902 552, 556
up to 1984 up to 1984
5° r/s 13-14.3 13.3-175 15.8-21.7
r/min 780 - 860 800 - 1050 950 - 1300
7° r/'s - 16.7 - 20 -
r/min - 1000 - 1200 -
9° r/'s - - -
r/min - - -
10° r's 19.2-23.3 25-35 26.6 - 32.5
max. r's 25 417 ’ 33.3
r/min 1500 2500 2000

13



Group 2(20-28) Foreword

Specifications

Vacuumcontrol
Advance in distributor degrees*
Direction of adjustment: positive

Note:

When checking the undermentioned values on the
engine, they have to be doubled and then added to the
static setting value in order to convert from distributor
degrees. This applies to both centrifugal and vaccuum
advance.

B19A B19E
up to 1984
Total advance, distributor degrees 7.5 8 -
Advance begins at mm Hg 130 170
2° advance at mm Hg 152 195
5° advance at mm Hg 190 240
Max. advance at mm Hg 220 280~ _ _
* Does not apply to B19A engines of model year 1984 .
Ignition coil
Resistance, primary winding, B19A B19E
between terminals 1 and 15............c................ ohm 1.9 0.7-0.8
Resistance, secondary winding,
between High-Tension terminal
and terminal 1.......cooooveiiieeeeeeeee kilo-ohm 9.5 7.7
Ballast resistor (thermistor) at20° C ................ ohm 1.3 n.a.

Elektronic ignition
Petrol engines from model year 1984 onwards

Ignistion timing point

Indicated in degrees before BDP and measured with the vacuum hose disconnected.

Engine type| Model year | ignition unit Plug C disconnected and Plug C connected and
151/s 42v/s 151/s

B19A 1984 - 404 1542 24 +3 -
B200K ** 1985 - 1986 | 406, 407 15+2 24+3 -
B200E 1985 - 1986 | 405, 408 * - 12+2 303 -
B200K 1987 - 414 - — 15+£3 203 -
B200K(D) | 1987 - 414 - 15+3 20+3 10+3
B200EA 1987 - 411 11+2 22+3 -
B200E/F 1987 - 411 11+2 22+3 -

* Variant with engine speed limiter.

** Variant with change-up indicator.

Ign ition coil

Resistance, primary winding ... ohm 0.4-0.8

Resistance, secondary winding,

betvveen the HT .......cooouvivioeeoooeo ohm 25-55

Sersor module

Inte rnal resiStance. ............c.ooovvooeeeeeoooeo ohm 220 £ 60

14




Section 2 (20-28)

998-
8190
8192

999-
1801
2810
2895
2897
2901
2903
2962
5011
5021
5022
5024
5025
5026
5027
5028
5029
5034
5035 -
5112
5116
5159
5160
5164
5197
5199
5218
5219
5220
5222
5224
5265
5266
5270
5276
5280
5283
5284

-5402

5843
6450
9689
9920
9921
9940

998 - 8190

Special-tools

Description
Testbox
Adaptor

Standard handle

Lifting beam, for removing/fitting cylinder block
Press tool, for carburettor jet

Press tool, for carburettor jet

Clamping tool

Oil filter wrench

Gauge, for carburettor jet

Pressure gauge

Press tool, for removing/fitting camshaft

Press tool, for adjusting valve clearances

Drift, for fitting crankshaft front oil seal

Drift, for fitting camshaft and countershaft oil seal
Pliers, for removing tappet pads (valve clearance)
Drift, for pressing in valve guides (inlet valves)
Drift, for pressing in valve guides (exhaust valves)
Drift, for fitting valve seats (inlet valves)
Counterhold, for crankshaft, camshaft, countershaft
Bracket, for removing/fitting the cylinder block
Locking sector, for flywheel

Hose

Adjusting tool, CO-content

Reamer, oversize

Reamer for valve guide

V-belt tension gauge

Counterhold, for new type of camshaft sprocket
Drift, for pressing out valve guide

Tool, for removing/fitting valve guide seal

Drift, for fitting valve seat (exhaust valve)

Gauge, for checking valve stem height relative to camshaft
Reamer, for valve guide inside diameter

Union connector

Plug

Pressure gauge, for testing engine oil pressure
Press tool, for fitting crankshaft rear oil seal

Test diode

- Drift, for fitting oil seal on crankshaft

Counterhold, for vibration damper

Drift, for fitting expansion plugs in cylinder block
Vacuum pump

Voltmeter

Compression meter

CO-meter

Monotester, for adjusting ignition timing and engine idle
Stroboscope lamp

998 - 8192

Special tools

15
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Special tools

1801 SR ST 2895 0897
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5112

Special tools
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Special tools
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Group 21. Engine assembly and mountings
Compression test

Group 21. Engine assembly and mountings

A1-A3. Compression test

Special tools: 9689

Note: the compression test should be carried out while the engine is hot.

At
Preliminary operations
.~ Remove: 7 n
- the spark plug leads;
- the power supply connector from the injection unit or ignition coil;
- the spark plugs (clean the spark plug wells before removing).
— A2

Test the compression

Locate compression tester 9689 in a spark plug bore.
Crank the engine with the starter motor, with the accele-
rator pedal fully depressed.

Repeat this for each cylinder.

Note the compression pressure.

Minimum permitted value: 0.9 MPa (9kg/cm2).

Maximum relative pressure difference between the cylin-
ders: 0.2 MPa (2 kg/cm2).

138 115

A3
Fitting

Fit the spark plugs and leads. Spark plug tightening torque: 25 Nm + 5 Nm.
Fit the connector back on the injection unit or ignition coil.

19



Group 21. Engine assembly and mountings

Valve clearances, adjustment

20

B1-B9. Adjusting the valve clearances

Special tools: 5022, 5026

138113

B1
Remove the valve cover

™ . BZ T

Move the camshaft to TDC - Nd. 1 cylinder on
ignition stroke

The cams for No. 1 cylinder must be angled obliquely
upwards and the ignition timing mark on the pulley must
be at 0°.

Note: always crank the engine with the central bolt on
the crankshaft.

B3~

Check and note the vaive ciearances of No. 1
cylinder

Cold engine:

- when checking..........cocoooeveoo . 0.30-0.40 mm
- whenadjusting .........cccooo............ 0.35-0.40 mm
Hot engine:

- when checking........c.cocoooevoe i 0.35-0.45 mm
- when adjusting ........ccocooeevvevi . 0.40-0.45 mm

The inlet and exhaust valves have the same valve cle- —
arance. _

—_—
- e —

B4
Adjust the valve clearance

Turn the tappets so that the grooves are at right-angles
to the camshaft.

Depress the tappet with valve adjusting tool 5022.
Remove the tappet pad with special tool 5026.



Group 21. Engine assembly and mountings

”g 118744

A

132 904

42 082

Valve clearances, adjustment

B5

Calculate the tappet pad thickness that gives
the correct clearance

Tappet pads are available in thicknesses from 3.30 mm
to 4.50 mm, increasing by increments of 0.05 mm.
Always use new tappet pads.

Measure the thickness of the old tappet pad with a
micrometer.

Example:
Correct valve clearance ... .................... 0.40 mm
Measured valve clearance ... ................ 0.25 mm
Difference .......cccoveeeeeeeiiiieee, -0.15 mm
Measured thickness of old tappet ... ..... 3.80 mm
Difference in clearance...............c.......... -0.15 mm
Correct thickness of new tappet pad .... 3.65 mm
B6

Fit the new tappet pad and remove the tool

Note: the tappet pad must be oiled and fitted with the
figures underneath (facing towards the tappet).

B7
Fit the valve cover

Apply silicone compound to the corners; see the illustra-
tion.

Always use a hew gasket.

Note: do not forget the rubber seal (half-moon) at the
rear end of the cylinder head.

. B8
Check/adjust '
- ignition timing (B19), if necessary;
- CO-content;
- engine idling speed.
e Bg
B200: plastic seal at rear end of cylinder head

Removal

Pierce the seal with a screwdriver and prise it out of the
cylinder head.

Clean the mating surface.

Fitting

Fit the new seal with a flat drift.

Note: the seal must not be recessed in the cylinder
head.

21



Group 21. Engine assembly and mountings

Timing belt and/or tensioner, renewal

C1-C20. Renewing the timing belt

Special tools: 5284

Preliminary operations

- disconnect the battery negative cable;
- remove the cooling fan shroud:
- remove the engine front splash.guard.

42 167

139151

7 =

e
e 30 20 10
S S

136 996

22

Cc1
cz2
Remove the water pump pulley
B19
Slacken the bolts on the water pump and crankshaft pul-
leys.

Remove the V-belts.
Remove the engine cooling fan and the water pump pul-
ley.

B200

Remove the air filter and air intake pipe with brackets.
Remove the viscous coupling cooling fan assembly.
Slacken the bolts on the water pump pulley.

Remove the V-belts.

Remove the water pump pulley.

C3
Reimove the timing case cover
B19
Remove the bolts (4x) and take off the cover.
B200 :
Remove the bolts (3x) and take off the upper cover.
- c4

Align the camshaft, crankshaft and counters-
haft marks

Turn the crankshaft clockwise with the central bolt until

the marks on the flywheel are directly opposite each
other; see the illustration.

Note: on B200 engines, align the mark on the crankshaft
pulley with the 0 on the lower timing case cover.

Remove the distributor cap and make sure that the rotor
arm is opposite the mark.

L~



Group 21. Engine assembly. and mountings

7 5284

136976

136 974

Timing belt and/or tensioner, renewal

C5
B200. Remove the vibration damper

Remove the nut and washer from the tensioner.

Fit counterhold 5284.

Fit and tighten the nut on the tensioner.

Remove the bolt for the vibration damper.

Remove counterhold 5284.

Check the positioning of the 0'mark and adjust if neces-
sary.

Remove the vibration damper.

B19. Remove the crankshaft pulley
Remove the bolts and take off the pulley.

C6

B200. Remove the lower timing case cover
Remove the bolts (2x).
1 = M6 bolt (10 mm socket).
2 = M8 bolt (12 mm socket).
C7

Remove the timing belt

Pull on the belt to compress the tensioner spring and
lock it with a ; 3 mm drill bit.
Remove the belt.

IMPORTANT! Do not rotate the crankshaft or cam-
shaft, otherwise the pistons may strike the valves.

C8
Check the tensioner

Rotate the tensioner rapidly and listen for unusual noises
in the bearing. Check the running surface for evidence of
scoring or traces of rubber from the belt.

23



Group 21. Engine assembly and mountings

Timing belt and/or tensioner, renewal

24

130 386

131 282

136973

c9
Remove the tensioner

Pull out the tensioner with a straight-line motion.

Cc10
Assemble and fit the (new) tensioner

Assemble the tensioner in a bench vice. Lock the spring
with a ; 3 mm drill bit.

c11
Fit the-timing belt

. IMPORTANT! Do not rotate the crankshaft or cams-
haft, otherwise the pistons may strike the valves.

- Position the belt sprockets as indicated by the marks.

- Locate the belt around the crankshaft and counters-
haft. The two lines on the belt must be positioned
opposite the mark on the crankshaft.

- Tension the belt and place it over the camshaft and
tensioner. )

- Check the belt for correct run and positioning and veri-
fy that the marks on the belt sprockets are opposite
the mark on the engine.

- Pull on the belt to compress the tensioner spring and
then remove the drill bit.

, ci1z2
B200. Fit the lower timing case cover _
c13
B19. Fit the crankshatft pulley
Fit and tighten the bolts.
Ci14

B200. Fit the vibration dgﬂm}per‘

Make sure that the packing shim abuts accurately.
Locate the vibration damper.

IMPORTANT! The vibration damper can be fitted in
one position only. There is a pin on the crankshaft
sprocket which must engage the vibration damper.

Fit the washer and the crankshaft pulley bolt.

Locate counterhold 5284 and secure it with a nut. Tigh-
ten the crankshaft pulley bolt in two stages.

Stage 1: torque-tighten to 60 Nm.

Stage 2: angle-tighten to 60°.

Remove counterhold 5284.

Fit the washer and secure the tensioner bolt finger-tight.



Group 21. Engine assembly and mountings
Timing belt and/or tensioner, renewal

C15
Tension the timing belt

- Turn the engine to TDC.

- Slacken the tensioner nut (the spring then tensions the
belt).

- Tighten the tensioner nut. i

C16
“Fit the timing case cover
~B200
Locate the upper cover and fit the bolts (3x).

B19
Locate the cover and fit the bolts (4x).

Cc17

Fit the water pump pulley

B200

Fit and tighten the pulley.

Fit the V-belts. L
Locate the viscous coupling cooling fan and tighten the:
bolts. Fit the brackets, air intake pipe and air filter.

B19

Fit the pulley and engine cooling fan and tighten the
bolts.

Fit the V-belts.

Ci18
Tension the V-belts

When correctly tensioned, the V-belt can be deflected 5

- 42167 to 10 mm with light hand pressure.
c19
Fitting
- fit the engine front splash guard;
- fit the cooling fan shroud;
- connect up the battery negative cable.
c20

Run the engine warm and check/adjust

- ignition timing (B19), engine idling speed and CO-content;
- timing belt tension; see Operation C15.
Note: first remove the rubber plug from the timing case cover.

25



Group 21. Engine assembly and mountings
Cylinder head, removal

D1-D6. Removing the cylinder head

Special tools: 5034, 5199

D1
Drain the cooling system
Remove the engine splash guard.
Fit a hose on the drain tap at the right-hand side of the engine.
Open the tap and collect the escaping coolant.
D2

Removal

- disconnect the battery negative cable;
- remove the spark plug leads and the distributor cap;
- remove the timing belt; see Operations C7to C7.

139151

D3
Remove the camshaft sprocket (with shim)

B19/B200: old type sprocket; use counterhold 5034.
Remove the sprocket together with the shim.

B200: new type sprocket; use counterhold 5199.
Remove the sprocket.

Note: do not lose the sunk key when removing the
sprocket. »

~

5199

139 559 - —_




Group 21. Engine assembly and mountings

Cylinder head, disassembly

D5

Remove the following parts from the cylinder
head

Engines with EGR/Pulsair: pipes from the inlet and
exhaust manifolds.

Remove the inlet and exhaust pipes.

Note: remove the exhaust pipe bolt from the front
exhaust bracket.

Unplug the connectors from the sensors.

Remove the coolant hoses. ’

Remove the spark plugs.

D6

Remove the cylinder head

Remove the valve cover.
Slacken the bolts in the sequence shown in the illustra-
tion.

IMPORTANT! The cylinder head is made of alumini-
um alloy. To prevent possible damage, place the
130102 head on two blocks of wood or another soft material.

E1-E5. Disassembling the cylinder head

Special tools: 5021 and 5219

E1

Remove the following parts from the cylinder
head

- Thermostat housing, thermostat and lifting eye;
- Pulsair line (if fitted); -
- Rubber seal (half-moon).

141108
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Group 21. Engine assembly and mountings

Cylinder head, disassembly

141077

28

141215

141214

E2
Remove the camshaft

Remove the two bolts and take off the middle camshaft
bearing cap.

Locate clamping tool 5021 and press the camshaft
down.

Remove the other four bearing caps.

Remove clamping tool 5021 and take off the camshaft
with the oil seal.

B200: remove the seal at the rear end.

E3
Remove the tappets

Take the following parts out of the cylinder head:
- the tappets and tappet pads;
- the valve stem seals.

IMPORTANT! The various parts must not be inter-
changed. Mark them or place them in the correct

order to prevent this.

E4
Remove the valve springs and valves

IMPORTANT! The various parts must not be inter-
changed. Mark them or place them in the correct

order to prevent this.

Depress the valve springs with standard valve spring
compressor 998-6052.

Remove:

- valve cotters;

- valve spring upper cups;
- valve springs;

- valve spring lower collars;
- valves.

E5
Rempve the valve stem seals

Pull the seals off the inlet valve guides with special tool
5219. . i

Note: these seals are only fitted on the inlet valves.



Group 21. Engine assembly and mountings
Cylinder head, cleaning and inspection

F1-F26. Cleaning and inspecting the cylinder head

Special tools: 5027, 5028, 5029, 5160, 5164, 5218, 5220, 5224

F1
Clean the cylinder head and the joint face

If necessary, remove the locating dowels and the pulse

generators. o
F2
Check the cylinder head for flatness
— —] Use a steel straight-edge and a feeler gauge. . _ P
max 0,5 mm | |max 0.25mm The maximum permitted warp in the Iongltudlnal “direc-

tion is 0.5 mm and 0.25 mm in the transverse direction.

= ! i 3 IMPORTANT! If the warp in the longitudinal direction

h i i } is more than 1.0 mm and more than 0.5 mm in the

! b H transverse direction, then the cylinder head must not

b v v Y e be resurfaced. In that case a new cylinder head
must be fitted.

Height of cylinder head,

MEBW ..ottt 146.1 mm
minimum (after resurfacing) ..........c..cco.cu..... 145.6 mm
F3 #*

Clean and inspect the valves and valve seats

Clean the valve seats with a milling cutter.

Remove all carbon deposits from the combustion cham-
bers and from the valves.

The valve seats must not be cracked or damaged in any
way. If they are damaged, they will have to be renewed.

Clean the thread in the spark plug bores and inspect
them for evidencé &f damage.

130133

- —a——

- F4
Examine the valve guides for evidence of wear

Use a magnetic base and a clock gauge.

Use new valves and push the valves up 1-2 mm with a
finger while measuring.

Clearance with new valve and ne :._val\f;‘é guide:
0.030-0-060 mm
0.060-0.090 mm

75

Permitted maximum clearance measured W|th a new
valve and an old valve guide:
Inlet valve......cccoeevieeieecec BTSN 0.15 mm

119 654



Group 21. Engine assembly and mountings

Cylinder head, cleaning and inspection

119 658

113 946

117817

113 943

F5
Press out the valve guide
Heat the cylinder to 100 + 10°C.

Press out the. valve guide towards the combustion cham-
ber, using drift 5218.

Check whether the valve guide has been damaged
during the removal operation.

If this is the case, ream the valve guide bore to an over-
size.

F6
Determine the size of the new valve guide

Valve guides are marked with grooves.
Check that the new valve guide has the same number of
grooves as the old valve guide.

Number of grooves Size

0 Standard

1 Oversize 1
2 ) Oversize 2
3 Oversize 3

F7
Press in the new valve guide

The cylinder head must be at ambient air temperature.
Use drift 5027 for inlet valves and drift 5028 for exhaust
valves. Press the valve guide down into the cylinder
head until the drift abuts against the cylinder head. The
valve guide is then positioned at the correct height.

IMPORTANT! The mounting pressure exerted on the
valve guide must be at least 9000 N. If the mounting
pressure is lower, the valve guide will have to be
removed again. Ream the valve guide bore to the next
oversize and press in the corresponding valve guide.

F8
Fit the oversize valve guide

Ream the bore in the cylinder head to accept an oversi-
ze valve guide.

Oversize Reamer
1 5161
2 5162
3 5163



Group 21. Engine assembly and mountings

113 942

113 941

Cylinder head, cleaning and inspection

F9
Ream the valve guide inner bore
Use reamer 5224.
Reamer 5164 may also be used.

After a new valve guide has been fitted, the valve must
be lapped on to the valve seat.

F10
Renew the valve seats -

—~ e — -

IMPORTANT! Renew the valve guides before fitting
new valve seats.

Cut two recesses in the old valve seat.

This is done in order to lower the tension in the seat.
Also grind a notch in the seat insert so as to obtain a
good 'grip' with the cold chisel.

Work carefully in order not to damage the cylinder head.

F11
Break the valve seat into pieces

Use a cold chisel and work carefully.
Cut through the seat insert with the chisel at the pre-
viously made notch.

Fi2
Tap out the valve seat

Use a long drift through the inlet or exhaust duct in the
cylinder head.

F13
Examine the valve seat mating surface

If the valve seat mating surface is damaged, it will have
to be reamed (recut) to the next oversize.

F14

Measure the diameter of the valve seat mating
surface

Use an internal micrometer.

31



Group 21. Engine assembly and mountings

Cylinder head, cleaning and inspection

32

113 945

130135

F15
Select a new valve seat with the correct size
Valve seats are not marked but have to be measured.
Valve seats are available in two oversizes.

The valve seat must be 0.17 mm larger than the diame-
ter in the cylinder head.

F16

If the valve seat has insufficient 'grip’ (less than
0.17 mm)

Ream the bore in the cylinder head to an oversize.
Use a valve seat cutter, e.g. Volvo Part No. 9986045-5.
Also refer to the manufacturer's instructions.

Valve seat diameter Inlet Exhaust
Standard ......... mm 46.00 38.00
Oversize 1 ......... mm 46.25 38.25
Oversize 2 ......... mm 46.50 38.50

F17
Heat the cylinder head

Heat the cylinder head to +100°C

F18
Fit a new valve seat on the drift
Use drift 5029 for an inlet valve seat and drift 5220 for an
exhaust valve seat.

F19
Cool the valve seat down to -70°C

Cool the valve seat with carbon dioxide snow or a similar
product.

WARNING! Always use safety goggles and gloves.
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119661
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137 819

113 850

Cylinder head, cleaning and inspection

F20
Fit the valve seat in the cylinder head

This operation must be carried out very quickly - within
3-4 seconds - because the parts must be fitted while
they are still at their specified temperature.

F21
Check the fit of the valve seat

Check the seat for absence of lateral rocking and ensure
that it abuts accurately. If not, an oversize valve seat will
have to be be used.

After a new valve seat has been fitted, it must be cut and
matched to the valve by grinding.

Fz2

Grind or machine-cut the valve seats—- -

IMPORTANT! The exhaust valves are protected by
a coating of Stellite steel and must not be machi-
ne-ground. Lapping the valves on to the seat with
paste is the only sort of grinding permitted. Machi-
ning removes the Stellite coating and this impairs
the heat resistance of the valves.

The valve seat angle is 45°, both for the inlet and
exhaust valves.

Valve seat width

Inletvalves ..........coooovioioiiiceeeeeeeee. 1.3-1.9 mm
Exhaust valves .........c..ooociimcenrmann 1.7-2.3 mm
F23

Check that the valves abut accurately against
their seats

If necessary, grind the valves to their seats with grinding
paste.

F24
Examine the tappets

Examine the tappets for scoring and other visible dama-
ge. ;
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Cylinder head, assembly

141220

F25
Check the valve springs
Length (mm) Loading (N)
L 45.0 0
L1 38.0 280-320
L2 27.0 710-790
F26

Check the camshaft end float

Position the camshaft in the head.

Fit the rear bearing cap.

Slide the camshaft backwards and forwards.

The clearance should be 0.1-0.4 mm. Measure the cle-
arance with a feeler gauge.

If the clearance is excessive, renew the rear bearing
cap.

G1-G8. Cylinder head assembly

Specia/ tools: 5021, 5025, 521 9, 5222

G1

Check the position of the valve stem relative to
the camshaft

This check is necessary to ensure that there is sufficient
space for adjusting the valve clearance.

Locate gauge 5222 in the camshaft bearing seats.
Depress the valve on to the valve seat and slide the
gauge ring over the valve stem.

The valve stem must not contact the gauge.

If it does, material will have to be dressed off the valve
stem.

Maximum dress-off length: 0.5 mm.

Minimum clearance between the valve cotter and the
end of the valve stem: 3.5 mm.



Group 21. Engine assembly and mountings
Cylinder head, assembly

G2

Fit new seals on the valve stems

The seals are only fitted on the inlet valves.

Always use the protective sleeve which is supplied with
5219 the gasket sets.

Oil the valve and locate it in the head.

Slide the protective sleeve over the valve stem.

Fit the seal. Use special tool 5219.

When fitting, the tool must abut the flange of the seal.

Remove the protective sleeve.

G3
Fit the valves and valve springs
e » O:F:. d pring -
€ [» - valve spring lower collars; T -
€@ o) - valve springs;
& - valve spring upper cups;
—A - valve cotters;
- rubber rings.
' ' ° l\ 141209
‘ 4

Lubricate and fit the tappets and tappet pads
Fit these parts back in their original position.

141232

C —— —_

G5
Fit the following parts on the cylinder head

- thermostat with O-ring seal and the thermostat hou-
sing; :

- lifting eye;

- B19: rubber seal (half-moon);
B200: round rubber seal.

- 141078
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’;' Group 21. Engine assembly and mountings

Cy//nder head,-assembly

o

36

130 142

141080

: G6
Fit the. camshaft and bearing caps '

Qil the runnlng surfaces of the shell bearings, bearing
caps, camshaft, tappets and tappet pads.

Apply gasket cement (Part No. 1161027-6) to the joint
face of the front and rear bearing cap and the cylinder
head.

Fit the camshaft and the rear bearing cap (the thrust
bearing).

The sunk Key for the camshaft sprocket must be pointing
upwards.

Depress the camshaft with special tool 5021.

Use the rear bearing cap as a guide.

Secure the nuts for the rear bearing cap finger-tight.
Fit'three bearing caps and secure the nuts finger-tight.
Refmove special tool 5021.

Fit the mlddle bearing cap and secure the nuts finger-
tlght

Tighten the. nuts to a torque of 20 Nm.

N

: G7 -
Fit a new camshaft (froni) oii seal

Clean the mating surface and coat the lip of the seal and
camshaft with grease. “
Fit the seal with drift 5025.

Examine the rubber lip“of the seal to ensure that it has
not been damaged during assembly. .

G
Adjust the valves
Rotate the camshaft a few times and note the position of

the cams. B -
See Operations B2to BS.

—_—

TR



Group 21. Engine assembly and mountings
Cylinder head, fitting

%itting the cylinder head

Special tools: 5034, 5199

H1
Check the position of the crankshaft and camshaft

Check that the piston of No. 1 cylinder is at TDC and that the cams of No. 1 cylinder are pointing upwards at an oblique
angle.

H2
Fit the cylinder head

Fit the new head gasket(s), leaving the oilways-clear and-——— -
with the water pump O-ring accurately located in the
groove.

Note: see the Specifications before fitting the head gas-
ket(s) (one or two).

IMPORTANT! Do not rotate the crankshaft or cams-
haft, otherwise the pistons may strike the valves.

143800

H3
Fit the cylinder head bolts )

There are two types of cylinder head bolts which must
not be used together on the same engine.

New type cylinder head bolts o
- Cylinder head bolts which show evidence of stretch,
which is first apparent in the thin middle section, must
be renewed.
- Cylinder head bolts may only be used (retorqued) not
137 541 .+ more than five times.
In case of doubt, err on the side of caution and use
new the cylinder head bolts.

AhAad LA LA

AT
(NC(00es,

@({L

Qil the bolts. —

Fit the bolts and?ghten them in the indicated sequence
amdstages. — '

9 Oid-type
o 1st stage: torque-tighten to 60 Nm
2nd stage: torque-tighten to 110 Nm

o

New type
(o) 1st stage: torque-tighten to 20 Nm
10 2nd stage: torque-tighten to 60 Nm
3rd stage: angle-tighten a further -turn (90°)

o
8—4

»ol

[y =]

115 326

Note: old type cylinder head bolts must be retorqued
after 1,000 km.
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Group 21. Engine assembly and mountings

Cylinder head, fitting

H4
Fit the camshaft sprocket (with shim)

Insert the sunk key in the camshaft.

B19/B200: old type sprocket.

Fit and tighten the sprocket together with the shim.
Use counterhold 5034.

Tighten the bolt to 50 Nm.

B200: new type sprocket.

Fit and tighten the sprocket.

Use counterhold 5199.

Tighten the bolt to 50 Nm.

139 559

H5
Tighten_ the stud for the tensioner

H6
Fit the following parts on the cylinder head

- inlet and exhaust manifolds;

- valve cover;

- coolant hoses;

- spark plugs, leads and distributor cap;
- connectors on sensors.

Engines with EGR/Pulsair: fit the pipes on the inlet and
exhaust manifolds.

Note: fit the exhaust pipe bolt on the front exhaust
bracket.

H7
Fit the timing belt
See Operations C11to C19.
_ H8
Fill the cooling system
See Operation R6.

H9
Run the engine warm and check/adjust A

- ignition timing (B19), engine idling speed and CO-con-:
tent; o ;,

- timing belt tension; see Operation C15;

- Note: first remove the rubber plug from the timing case
136944 cover.
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Group 21. Engine assembly and mountings
Camshaft, renewal

J1-J5. Fitting a new camshaft

J1
If the camshaft has to be renewed d_ug_ !o wear

It is essential to flush™out-the -engine beforefitting ‘hew
components. ’

It has been established that recurrent damage to the
camshaft and tappets is caused by foreign matter in the
engine.

133 662

J2
Flush out the engine

Change the engine oil and fit a new oil filter.

Run the engine warm for about 10 minutes.

Drain the oil and remove the oil filter.

Fit and tighten the drain plug, using a new joint washer.
Tightening torque: 22 Nm.

J3
Fit a new camshaft
See Operations D2, D3, E2, G6, G7, H4 and H7.
J4
-Fill the engine with oil
Fit a new oil filter.
“J5

Run the engine warm and check/adjust _

- ignition timing, engine idling speed and CO-content; —
- timing belt tension; see Operation C15 _
Note: first remove the rubber plug from the timing case cover.
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Group 21. Engine assembly and mountings

Oil seals at timing gear end, renewal

K1-K15. Renewing the camshaft/countershaft and/or crankshaft
oil seal at the timing gear end

Special tools: 5024, 5025, 5034, 5283

ol

141091

136 996

€

a

K1
Check for blockage of the flame baffle

-'A@ockeﬁiame—gifﬂé impédes the operation of the

crankcase ventilation and results in overpressure in the

crankcase.

Characteristics of a blocked flame baffle:

- The oil dipstick is forced upwards.

- Oil leakage past the seals in the cylinder block. If there
is leakage past the seals as a result of a blocked flame
baffle, it will not always be necessary to renew the
seal; removing the blockage may be all that is requi-
red. However, always check for leakage.

- The engine knocks. If necessary, fit a new type flame
baffle, as used on later engine versions.

T T K2
Remove the timing belt
See Operations C1to C7.
Camshaft oil seal

K3
Remove the camshaft sprocket
See Operation D3.

K4
Remove the inner timing case cover

K5

Remove the camshaft oil seal

Use a screwdriver.
Take care not to damage the mating surface.



Group 21. Engine assembly and mountings

Oil seals at timing gear end, renewal

K6
Fit a new camshaft oil seal

Clean the mating surfaces.

Smear the oil seal and the mating surfaces with grease.
Fit the oil seal with drift 5025.

Note: when fitting the oil seal, do not flatten or damage it
in any way.

K7
Fit the inner timing case cover
‘ K8
Fit the camshaft sprocket
See Operation H4.
Countershaft oil seal
* . K9

Remove the countershaft sprocket

Use counterhold 5034 and remove the retaining bolt.
Remove the sprocket and take the sunk key out of the
countershaft.

K10
Remove the countershaft oil seal
Remove the oil seal with a screwdriver.
Take care not to damage the mating surface.

K11

Fit a new countershaft oil seal

Clean the mating surfaces

Smear the oil seal and the mating surfaces with grease.
Fit the oil seal with drift 5025.

Note: when fitting the oil seal, do not flatten or damage it
in any way. ‘

K12
Fit the countershaft sprocket

Locate the sunk key in the countershaft.

Fit the sprocket on the countershaft.

Fit and tighten the retaining bolt. Use counterhold 5034
Tighten the bolt to 50 Nm.
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Group 21. Engine assembly and mountings

Crankshaft rear oil-seal, renewal

Crankshaft oil seal

K13
Remove the crankshaft oil seal
Remove the oil seal with a screwdriver.
Take care not to damage the mating surface.
K14

Fit a new crankshaft oil seal —

Cigan the Miating surfaces. —— = -~

Smear the oil seal and the mating surfaces with grease.
B19/B200 without a vibration damper:

Fit the oil seal with drift 5024.
B200 with vibration damper:
Fit the oil seal with drift 5283. .
Note: when fitting the oil seal, do not flatten or damage it
in any way.

T

] K15
Fit the timing belt

See Operations C11 to C20.

L1-L7. Renewing the crankshaft rear oil seal

Special tools: 1801, 5112, 5276

The clutch assembly cover, the pressure plate assembly and the driven plate (clutch disc) must be removed for this+
repair. See the Repairs & Maintenance Service Manual, Section 4 (41-46), Power Transmission, 300, 1979-1991,
November 1990, TP 35717/1.

L1
Remove the flywheel
sté counterhold 5112.
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Group 21. Engine assembly and mountings
Crankshaft rear oil seal, renewal

L2
Remove the crankshaft oil seal

Remove the oil seal with a screwdriver.
Take care not to damage the mating surface.

IMPORTANT! Note the position of the seal relative
to the oil seal carrier so that the position is known
when fitting.

L3

Clean and inspect the mating surfaces of the
crankshaft and the oil seal carrier.

137813

If there is a worn spot on the running surface of the
crankshaft, the seal will have to be pressed deeper into
the carrier than before.

Remove one shim from the drift if the old seal was flush-
mounted with the carrier. .

Remove two shims from the drift if the old seal was
recessed 3 mm in the carrier.

If the crankshaft is undamaged, leave both shims in the
141219 drift'

Tap in the seal until the drift abuts against the cranks-
haft.

: L4
Fit a new oil seal
Assemble standard handle 1801 and drift 5276. :

0 mm Qil the mating surface of the seal to the carrier and the
lips of the seal. -
Slide the seal on to the drift.

L5
Fit the flywheel
Turn the crankshaft so that No. 1 cylinder is at TDC by
aligning the ignition timing mark on the crankshaft pulley.

B19
Position the flywheel on the crankshaft so that pin A is
approximately 15° below the horizontal; see the illustra-

tion. - )
. NB. Two pins are provided, A and B, which must not be —
o interchanged. -

o ———

B19/B200 with a Renix ignition system

The circumference of the flywheel has a number of equally spaced holes, except for two holes with wider. spacing.
Locate the*flywheel so that the first hole after this wider spacing is at 90° to the centre-line of the engine; see the
illustration. e . ‘

Fit new Bolts” Prevent the flywheel from turning with countertiold 5112.
Tighten the bolts to 70 Nm. Remove the counterhold. e

™ L6
Check the flywheel for correct fitting (with a Renix ignition system)

To check whether the flywheel is accurately fitted, the crankshaft pulley must be rotated 90° past TDC so that the first
hole after a blind section is located under the sensor position.

L7
Fit the driven plate, pressure plate assembly and clutch assembly cover.

See .the above-mentioned Repairs & Maintenance Service Manual, Section 4 (41-46), Power Transmission, 300.

S
s
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Group 21. Engine assembly and mountings
Flywheel starter ring, renewal (flywheel removed)

M1-M5. Renewing the flywheel starter ring (flywheel removed)

The clutch assembly cover, the pressure plate assembly and the driven plate (clutch disc) must be removed for this
repair. See the Repairs & Maintenance Service Manual, Section 4 (41-48), Power Transmission, 300, 1979-1991,
November 1990, TP 35717/1.

M1
Remove the flywheel

See Operation L7.
M2
Remove the flywheel starter ring

Use a ;10 mm drill bit. Drill a hole approximately 9 mm
deep. S e

IMPORTANT! Do not drill in the flywheel as this may
cause imbalance.

Secure the flywheel in a bench vice with copper jaws.
Lever off the flywheel starter ring with a screwdriver. If
necessary, break the starter ring with a higmmer and chi-
sel at the drilled hole. Clean the flywheél-mating sur-
faces. i

M3
Heat the starter ring to +230°C . ‘
Heat the starter ring in an oven or with an oxyacetylene flame.
When an oven is used, place the starter ring in the oven before switching it on.
When an oxyacetylene flame is used, the starter ring must be heated immediately prior to fitting.
Check the temperature with solder containing 40% tin and 60% lead. This sglder melts at +220-230°C.

M4

Fit the new starter ring
Fit the starter ring on the flywheel.

-IMPORTANT! The bevelled inner edge'must be fit-
ted facing towards the flywheel. - )

If necessary, tap the starter ring down so.that'it abuts
accurately. Use a copper drift. '
Let the starter ring cool down.

M5

Fit the flywheel
weass . See Operations L5and L6.
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Remove/disconnect

The battery negative cable.
The engine splash guard.

The steering gear heat shield (if fitted).

The dram plug from the sump.

. Steering gear ;wnhout power /sjsianqez see the
Repairs & Maintenance Service Mantal, Section 6, Front
end and steering, 340, 1976-19...

Steering gear with power assistance: see the Repairs
& Maintenance Service Manual, Section 6 (60-64),
Power steering, 360, 1988-19.., May 1988.

_, N3
Remove the flywheel guard

N4
Release the front cross member

Remove the four retaining bolts from the cross member.

Remove the sump

Rernove the bolts.

Tap the sump to release it from the block.

Remove all traces of the old gasket from the sump and
cylinder block.

Examine the mating surfaces for damage.

N6
Fit the sump

. Fit a new gasket on the sump.

Offer up the sump and position it accurately.
Fit two bolts.

Then fit and tighten all the bolts.

Tightening torque: 11 Nm.
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Grodp 21. Engine assembly and mountings

Sump, removalffitting

Fit/connect up

- The steering gear heat shield (if fitted).
- The engine splash guard.
- The battery negative cable.

Fill the engine with oil
See Operation S7.

46

N7
Fit the front cross member
Fit and tighten the four retaining bolts.

."«:‘;: B x N8
Fit the flywheel guard

N9
Fit the steering gear

Steering gear without power assistance: see—the— -
Repairs & Maintenance Service Manual, Section 6, Front

end and steering, 340, 1976-19...

Steering gear with power assistance: see the Repairs

& Maintenance Service Manual, Section 6 (60-64),
Power steering, 360, 1988-19.., May 1988.

~-N10

N11



_Group 21. Engine assembly and mountings
Piston rings, renewal

01-022. Fitting new piston rings

o1
Remove
- The cylinder head; see Operations D1 to D6.

02
Examine the cylinder walls

Examine the cylinder walls for scoring and other visible
damage.

NB. If there is visible damage, the cylinder head will
have to be fitted with at least six bolts before the eng-
ine is removed for reconditioning.

To remove the engine, see Operations Q7 to Q4.

7 _34 ) W= =y Q) - : . 0X]
e 5 5 ° Remove the sump
=000 )/‘.T See Operations N7 to N5.
AAAAAAAAAada \ : 5
| © N - . 04
d A , Remove the oil pump and high pressure pipe
N, © . :
= . See Operation U2. .
A °eP :
© ° A
e | ° | ‘
— ° A
o—"0 | o ~
—
10 402
05
{ Rotate the crankshaft
4 Rotate the crankshaft so that the big- end bearing caps
’ for No. 1 and No. 4 cylinders, or No. 2 and No. 3 cylin-
ders, are in their lowest positions. '
; 4 Check that the bearing caps are marked so that they
K cannot be interchanged when fitting.
. \ > ) . i B,
/ ) 141 090 : - .
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Group 21. Engine assembly and mountlngs

Piston rings, renewal

48
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129 452 7.

141 166
°

- Alt. 1: two shell bearings with yellow markmgs
" Alt. 2: one shell bearing with blue markings (in the con-

Remove the plston and connecting rad assen’i-
blies - 4

!
Remove the bolts from the connecting rods.; 4

Remove the bearing caps complete with shell beanngs
First polish' out any ridges at the top of the cyllnder
bores.

Lift out the piston and comectmg rod assembhes
(towards the top).

Examine the shell beanngs for scoring and other vfslble

-damage.

‘o

Note: do not interchange the various parts.

o7
Check the out-of-round and taper of the big-
end bearing journals

Measure the out-of-round and taper of the bearlng jOUI’-
nals with a micrometer. : .
Measurements should be taken at several pomts on the

journal circumference and over the entlre length.= 57" " -

Maximum permissible out-of-round:

.0.05

0.004"

0.05

0.004
Diameter: i
standard
B19 ..o R N mm . 58.987-54.00

..........................................

One of the following alternatives is used:-

o nec’nng rod) and one with red Lmarklngs (in the beanng

-

)i

; f?”ﬁe only type of shell bearings supphed for Service pur=

poses have yellow markings.

If the big-end bearing journals are visibly damaged‘ or
have excessive out-of-round or taper, then the engine
will have to e removed and the crankshaft renewed or
reground. :

NB. The cylinder head must be fitted with at least six
bolts before removing the engine.
To remove the engine, see Operations Q7 to Q4.

: . - . 08
Polish the cylinder walls
Insert some paper at the bottom .of. the cylinder bores to
prevent dirt from entering the crankshaft oilways.

Polish the cylinder walls with fine-grade waterproof
sandpaper or a honing tool.

b
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. , |  Pistdn.rings, renewal o
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Measure the cylinder walls R
Use an internal mlcrome’?er W|th a range of 50-100 mm.

Measure the greatest wear«m tbe transverse dlregtlon of %WM:’ :
the engine, just under the plston ring upperJraVel/flmlt% £
(ridge). s

g

&

Measure the smallest wear in the, longltudmal dlrectx
of the engine at the plston rmg lower travel limit. - A

A T ot
~ Measure the dlameter of the cyllnder bores
Each cylinder is marked wrth’a letter mdlcatlng the class
of tolerance (C, D, E or G). . . *

Oversizes are shown by the abbreviation 6D1 or 6D2.
After boring out, the new class of tolerance Ietter must

be stamped in the block. I ¢
b
Standard: T Eihc
Marked C - p 88.90-88.91:
Marked D ... 88.91-88.92 &
W o5 Marked E .............d mm. 88.92-88.93
: Marked G ... ovoveieeeceeeeeeccen . 88.94-88.95

Oversize: el
0 - 89:29-89.30
i ‘89 67’ 89 68

Note: when the wear is 0 10" mm, the cyllnder bores
must be honed (if the englne has abnormal oil consump-

tion). .
- ey - Ot
‘Measure the piston diameter
~ Standard: o ‘ g
Class G . 88.88-88.89
Class D 88.89-88.90
Class E 88.90-88.91
Class G 88.92-88.93
Oversize 1 89.27-89.28
131 206 (2ve_r3|ze 2 . ' 89.65 -89.66
) A - o12
Calculate the pistqﬁ'él’earance
b3 Example:
Measured cylinder .
bore diameter ........ccccoeevvvuenne.. mm smallest largest
..................................................... ... 88.97 88.92
Measured piston ‘ -
diameter .....cocveiieceeeeeee, mm -88.90 -88.89
The piston clearance is .............. mm 0.01to = 0.03
The speQmed piston clearance is:
B19/B200 ;.. .c.ccoverirreiererineere. mm  0.010-0.030
B200, 1985 model year ... mm 0.003-0.027
: Excessive piston clearance in a G-marked cylinder bore
131370 or oversize: secure the cylinder head with at.least six i
bolts and remove/recondmon the engine; see Operations
Q1to Q4. '
i 49
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Group 21. Engine assembly and mount/ngs

Piston rings, renewal

013
Hone the cylinder wall to the next size

Excessive piston clearance in cylinder bore marked with

the letter C, D or E. .
Use a honing tool. Aftér the honing operation, wipe all
traces of rgsidue from the cylinder walls.

NB. Rotate the crankshaﬂ a quarter-turn-so that the
honing tool cannot strike the big-end bgfmng caps

EY

- Qil the cylinder walls. oy

. : € L

2,’ 2141164
Clean and inspect the pistons ' : 3? :
Remove the piston rings. Use a piston -ring
spreader/compressor. Remove all carbon deposits.

. Scrape e ring grooves clean with a ring groove clea-

ning tool or with a piece of suitably ground piston ring.
Check for:
- damage;

- wear.

Fep

e

130 345

015 -

Use new plston rings.
Upper compressnon ring:

B9 mm 6
B200 ...cooiienieteeeeneeee e mm 0. 060’0 092 .
% Lower compressmn ring:
' B19 .......... e aaean mm . 0.040-0.072
129521 B200 ...ooeeoeereeteeeieseeeseseeenes mm 0.030-0;
; ' : Oil scraper ring o
: B19 oot mm 0.030-0.06
B200 ..o Lamm 0.020-0.055
P Note: in the case- of excessive clearance, fit a new pis-
:;; - ton —_— )

M_ééSure the piston ring gap -

Place the piston ring in the cylinder‘bore. Use a piston

inserted upside down to locate the piston ring accurately.
Measure the piston ring gap with the ring 15 mm from
the lower edge of the cylinder bore. Measure with-a fee-
ler gauge. )
Upper compressnon ring:
B1O ot mm 0:35-0.65
B200 ............. S mm 0.30-0.50
Lower compressmn ring:
B19 ........ eere e e mm 0.35-0.55
B200 ..., mm 0.30-0.50
Oil scraper ring: '

N B19 oo mm 0.35-0.60

B200 ... mm 0.25-0.50

129 520
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Group 21. Engine assembly and mountings
Piston rings, renewal

017 @
Vo Fit new piston rings ‘

Use a plston ring spréader/compressor
_ Fitthe plé‘.,ton rmgs “with the gaps located at 120° to gach
: other e !

L . .

o
e

119 698

. v . 018
Examine the connecting rods ~

B200 -

Measure the thickness of a connecting rod. If this is 9-10
mm, then all four connecting rods will have to be
replaced by new connecting rods with a thickness of 13-
14 mm (Part No. 271451-7).

B19/B200
Examine the connecting rods for stralghtness and play.
019

Locate the shell bearings in the connecting
rods and bearing caps

Oil the shell bearings, big-end bearing journals, cylinder
walls and pistons.

147932

‘ 020
Insert the piston in the cylinder bore

_ Rotate the crankshaft so that the big-end bearing cap for
the cylinder in question is pointing straight down.
Fit the piston. Use a piston ring spreader/compressor.
Push the piston down with a wooden handle and guide
the connecting rod into position.

IMPORTANT! The directional arrow on the piston
crown must be pointing towards the timing gear end.

¥

o021
Secure the connecting rods to the crankshaft

Pull the connecting rods down on to the crankshaft.
Check the marks. The marks on the connecting rod and™
bearing cap must be opposite each other. Check the bolt
length.
Old bolts may still be used, prov1d|ng they are not longer
than 55.5 mm.
Oil and fit the bolts. )

-~Tighten the bolts in two stages:
- torque-tighten in the first stage to 20 Nm;
- angle-tighten in the second stage to 90°.

. 022
Fitting
- fit the high pressure pipe and oil pump; see Operatlon
u1o;
- fit the sump; see Operations N6to N77;
- Ey - +fit the cylinder head; see Operations H7 to H9.
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Group 21. Engine assembly and mountings
Expansion plugs in cylinder block, renewal

P1-P4. Fitting new expansion plugs in the cylinder block

Special tools: 5402

P1
Preliminary operations
- remove the air filter housing (B19E, B200E) and the exhaust manifold;
- remove the Pulsair pipes (if fitted);
- drain the cooling system; see Operation D1.
- disconnect the return line at the water pump.
P2
Remove the old plug
Drill a hole in the plug.
Remove the plug with special tool 5402.
Clean the plug seat.
P3

Fit a new plug

Apply liquid gasket cement, Part No. 1161053-2, to the
edge of the new plug.

WARNING!

The liquid gasket cement contains methacrylate
ester, a product which can cause irritation of the skin
upon prolonged physical contact. You should also
wear safety goggles to shield your eyes.

Fit the plug with a hammer and the lower part of drift
5402. Use a bolt to avoid damaging the threaded hole.
Check for correct fitting: push the centre drift against the
147 595 plug and try to move the guide bush of the teof.—

With a correctly fitted expansion plug there will be no
axial play between the centre drift and the guide bush.

P4
Fitting
Restore all connections and removed parts to their ori-

ginal positions.
_ Fill the cooling system; see Operation R6.
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Group 21. Engine assembly and mountings

Q1-Q4. Removing the engine

Special tools: 2810, 5035

Remove/disconnect:

- the battery negative cable; Sl
- the bonnet.

Drain the cooling system

Remove the engine splash guard.

Fit a hose on the drain tap at the right-hand side of the engine.

Open the tap and collect the escaping coolant.

Disconnect the bottom hose from the radiator and collect the escaping coolant.

Remove/disconnect under the engine:

- all engine splash guards;
- flywheel guard;
- clutch cable;
- exhaust bracket on torque tube from exhaust downpipe;
- exhaust downpipe from exhaust manifold;
- lower retaining bolts from clutch housing and starter motor;
- nuts from rubber mounting pads; :
- lower end of cooling fan shroud;
- lower end of shock absorber (if applicable);
- retaining bolts from front cross member.

Working above the engine compartment

 eieun

- engine cooling fan;
- front exhaust bracket on clutch housing;

- hose with brackets from air filter;

- upper end of cooling fan shroud;

- coolant hoses;

- breather hose from carburettor;

- bellows from carburettor;

- crankcase ventilation hose from cylinder block;
- brake booster hose from inlet manifold;

- fuel hose from fuel pump;

- throttle and choke cables.

Engine removal

Q2

Q3

53



Group 21. Engine assembly and mountings
Engine installation

Electrical connections

- connector for voltage regulator;
- earth lead on valve cover;

- wiring harness connector;

- HT lead on distributor;

- earth lead on cylinder block;

- positive cable on starter motor.

Q4
Lift out the engine

""" Locate bracket 5035.
i Fit lifting beam 2810 on the bracket and adjust the bracket.
i Remove the engine mounting bolts on the cylinder block.
Support the torque tube at the front end.

Pull the engine forwards and lift it out of the engine compartment.

e R1-R7. Installing the engine

Special tools: 2810,.5035

Installation is a reversal of the removal procedure.
- Do not yet tighten the nuts on the engine mounting pads.
- Do not yet fit the engine splash guards.

T A1
Check the engine for correct alignment

Measure the distance between the locating holes in the
chassis members and the outside of the crankshaft pul-
ley at both sides.

The distance at the right-hand side should be 1-3 mm
more than the distance measured at the left-hand side.

i g

Eig
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Group 21. Engine assembly and mountings

Engine installation

R2
If necessary, adjust the engine alignment

Release the two upper nuts on the left-hand body sup-
port bracket.

Move the engine to the correct position.

Tighten the nuts on the body support bracket.

T R3
. Tighten the-nuts on the unders 4é of both engi-
§ ———ne-mounting pads ;
R4
Fit the engine splash guards.
R5

Adjust the clutch cable

See the Repairs & Maintenance Service Manual, Section
4 (41-46), Power Transmission, 300, 1979:1991,
November 1990, TP 35717/1.

R6
Fill the cooling system

Capacity:

B1O i litres 8.0
B200 ..o litres 7.0
Run the engine warm until the thermostat opens.
Top-up as necessary.

R7
Check/adjust:

- ignition timing (B19) (if necessary);
- engine idling speed.
- CO-content;
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Group 22. Lubrication system

Changing engine oil/renewing the oil filter

Group 22. Lubrication system

S$1-S2. Changing the engine oil/renewing the oil filter

special tools: 2903

Oil capacity, B19/B200

. —Exci—oil filter

...... e litres 4.0
Incl. Oil filter .. .evveeeeeeeieeeeeeeieee e, litres 4.5
Difference between MAX-MIN marks ... .. litres 1.0

56

118 420

S1

S2
Fit a new oil filter

Release the old filter with oil filter wrench 2903.

Take the filter out of the engine compartment from
above.

Read the instructions on the filter body before fitting the
new filter.

If the filter is being renewed without changing the engine
oil, then the engine should be topped-up with an extra
0.5 litres of oil.

Note: do not use tools to fit the oil filter (hand-tighten).



Group 22. Lubrication system

Oil pressure, checking

T1-T3. Checking the oil pressure

Special tools: 5270

137 425

if the oil pressure is not to specification, check:

- the oil level;
- for oil leakage;
- the oil pressure reducing valve in the oil pump.

T1
Fit a new oil filter
See Operation S2.

T2

Check the oil pressure

Connect oil pressure gauge 5270 to the test connection
for the oil pressure transmitter.

e e

With a hot engine, the co;réct oil grade* and a new oil fil-
ter the oil pressure should be at least 2.5 bar (250 kPa)
at 2,000 r/min (33 r/s).

*Specified sort, grade and viscosity.
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Group 22. Lubrication system

Oil pump, removal/fitting/reconditioning

U1-U12. Removing/fitting and reconditioning the oil pump

Note: two different types of oil pump are used.

128 753

(S}
I 130028

58

129440

ut
Remove the sump
See Operations N7 to N5.

vz
Remove the oil pump

Remove the retaining bolts and lift out the oil pump
together with the high pressure pipe.

U3
Disassemble the oil pump

Old type:

- Remove the spring clip and take the oil strainer out of
the pump.

- Remove the four cover bolts and take the cover off
the pump.

New type:

- Remove the two socket-head screws and take the
cover off the pump.

A ;l: Lﬁ4
Clean the oil pump. ’

: i
"~ Examine the gears, pump body and cover for wear and
damage. )

%



Group 22. Lubrication system

-

129 453

129 441

129 442

Oil pump, removal/fitting/reconditioning

us

Check the spring for the oil pressure reducing
valve

Loading in N (kg) Length in mm

0 39.2
46-54 (4.6-5.4) 26.25
62-78 (6.2-7.8) 21.0

ue
Check the backlash B ~

The backlash should be 0.15-0.35 mm-- ~

u7
Check the axial ciearance of the pump gears

The specified clearance is 0.02-0.12 mm.

us

Locate the oil pressure reducing valve and
spring in the pump

The earlier type of oil pump also has a ball in the pres-
sure reducing valve.

&
L
i
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Group 22. Lubrication system

Oil pump, removal/fitting/reconditioning

128 753

134 885

60

10 402

U9
Assemble the oil pump
Fit new joint washers on the high pressure pipe.
Connect up the high pressure pipe.
ui1o

Fit the oil pump and high pressure pipe assem-
bly

Use a new O-ring.
Take care not to damage the O-ring when fitting.
Secure the oil pump by tightening the two bolts.

Uit

Secure the oil separator drain hose (engines
from 1981 to 1985)

Fit the mounting bracket for the 0|I separator dram hose
on the oil pump retalnlng bolt

lug on the oil pump

IMPORTANT! The hpse must have the specified

length and must not beshortened

uiz
Fit the sump
See Operations N6 to N11.



Group 23. Fuel system

Air filter assembly, removalffitting. Air filter cover, renewal, B19/B200

Group 23. Fuel system

V1-V2. Removing/fitting the air filter assembly, B19/B200

41098

Removal ~

Disconnect the hoses fronTthe air fifter housing-  -- ~
Pull the air filter housing off the rubber mounts.

Note: one or more of the rubber mounts may be pulled
out together with the filter housing.

Reinsert these rubber mounts in the body.

Ve
Fitting
Pull the rubber mounts through the holes in the air filter
housing.
Reconnect the hoses.

w1

Note: the only type of cover supplied for Service purpo-
ses is the one that is suitable for connecting up to the
Pulsair system.

This type is provided with an extra connecting point (A).
On European variants this hole must be blanked off with
a rubber plug.

w2
B19/B200 with LE-Jetronic

Remove the air filter assembly

Release the air intake unit with the upper connecting
pipe from the air filter.

Lift the air filter assembly vertically out of the rubber
mounts.

Fitting is in reverse order to removal.
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Group 23. Fuel system

Thermostat, inspection/renewal, B19/B200

X1-X4. Inspecting/renewing the thermostat, B19/B200

41 331

- 41 332

41 372

62

X1
General check of the thermostat valve

The lug on the end of the pivot pin should be in the dia-
gonal position (A) at temperatures below +20C. -

At temperatures above +35° C the raised lip on the lug

should be approximately horizontal (position B).

X2
Remove the thermostat

Remove the air supply pipe.

Remove the retaining bolt and nut.

Pull the thermostat housing out of the air filter housing.
Turn the thermostat housing 180° relative to the hose (A)
and then remove it.

X3

Check the thermostat
(thermostat housing removed)

Heat the thermostat (A) with a blow drier; the valve
should now close (1).

Cool the thermostat; the valve should now open (2).

(For opening/closing temperatures, see the specifica-
tions.)

X4
Renhew the thermostat

Press back the lips on both sides and at the front and
then separate the two halves of the thermostat housing.
Press the thermostat out of its frame. '
Fitting is in reverse order to removal.

Check for correct operation.



Group 23. Fuel system

Zenith Stromberg carburettor, removalffitting

Y1-Y3. Removing/fitting the Zenith Stromberg carburettor

Special tools: 2901

Run the carburettor dry

Pinch off the fuel line (F) with clamping tool 2901.
Run the engine until it stops. Remove 2901.

Removal

Release various parts: 7 -
- bellows (A) at carburettor end; .
- throttle cable from clip (B); —
- choke cable (C);

- hoses (D, E and F);

- EGR hose (H);

- throttle control rod (G).

Note: close off the manifold opening with a cleaning rag.

41 444

Y1

Y2
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Group 23. Fuel system

Zenith Stromberg carburettor, removal/fitting

Fit and adjust the throttle link rod.

Adjust the length of the link rod so that there is 0.5 mm
clearance between the cam and the flange of the throttle
valve spindle.

-/

- Adjust the throttle cable

Y3
Installation

Note: always use a new gasket.
Fit the choke and throttle controls in the correct
sequence:

1. Adjust the throttle cable.
2. Adjust the choke cable.
3. Fit the link rod.

Fill the damper cylinder with oil
Specified oil: ATF.

Fill with oil until the damper piston starts to encounter
resistance 18 mm above the neck of the carburettor

__when itis inserted.

Adjust the choke cable

' Insert the inner cable as far as the bend in the lever and

then secure.

Push in the lever fully.

Push in the choke knob fully.

Secure the outer cable in this position.

EGR

This type has two vacuum hoses:

1. EGR.

2. Vacuum advance.

The EGR hose is marked by the letter E or is coloured
green.

With the throttle cable tensioned, the lug of the control roller must be against the stop.

- Dashpot: see Operations AM7-AMA4.

- Note the correct way of connecting up the 3-way valve; see Operation XX5.

- Check the working of the choke and throttle controls.
- Adjust the carburettor; see Operations CC1-CC12.
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Group 23. Fuel system

Zenith Stromberg carburettor, reconditioning/disassembly

Reconditioning the Zenith Stromberg carburettor

Z1-Z5. Disassembling the carburettor

41 386

o ——— — 41 358

41 359

Z1

Remove the connecting plate on-the air filter
side of thecarburet N B

Remove the three bolts.

22
Clean the various parts

Clean the carburettor with petrol; blow dry with compres-
sed air.

Remove all traces of the old gaskets from the flanges,
connecting plate and manifold.

(Make sure that no pieces of the old gaskets finish up in
the manifold.)

Z3.
Remove various parts from the carburettor h

From the top end:

- damper piston;

- suction chamber cover;

- return spring;

- air valve with diaphragm.

From the bottom end:

- float chamber cover with gasket;
- float with spindle;

- needle valve with washer.

- take the filter off the needle valve.
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Group 23. Fuel system
Zenith Stromberg carburettor, reconditioning/inspection/adjustment/renewal of parts

24
Miscellaneous:

- temperature compensator (1); remember the rubber
seal;

- mixture adjusting screw (2);

- cold-start injector (3) complete with intermediate flan-
ge and air metering (slide) valve.

Remove the gasket.

z5
Remove from the throttle valve spindle:
- the levers;
- the springs (remember their position);

- the seals (lever out with a small screwdriver);
Note: never alter the setting of the throttle stop screw.

41 360

AA1-AA17. Inspection/adjustment/renewal of parts

Special tools: 2895, 2897, 2962, 5159

— AAT
Check the temperature-compensator

Remove the plastic cover and press in the valve (A).

The valve should move under extremely light pressure
and return to its original position without sticking. (This
applies at temperatures above +26°C).

Readjust the valve if it sticks or runs stiffly (see Opera-
tion AA2).

If the valve is scored or coated with deposits, the entire
temperature compensator unit must be renewed.

41 361
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Group 23. Fuel system

Zenith Stromberg carburettor, reconditioning/inspection/adjustment/renewal of parts

41 362

41 363

41 397

AA2
Adjust the temperature compensator

1. Centring: :
Back off the cross-recessed screw (B) a short distan-
ce and centre the valve (in the transverse direction).
Retighten the cross-recessed screw.
The valve should move under extremely light pres-
sure and return to its original position without stic-
king.

2. Opening temperature
At +20°C the valve should start to open, i.e. the valve
should lift from its seat.
If necessary, adjust with the cross-recessed screw
(C).
Replace the plastic cover.

AA3
Fit a new temperature compensator

The temperature compensator must always be renewed
as a complete unit.

Also renew the rubber seal.

Identification number: 60 L.

. AA4
Check the cold-start injector

Check that the cold-start injector does not stick.

Check the valve disc (1) of the cold-start injector and the
corresponding mating surface of the intermediate flange
2).

Minor scoring can be polished away with fine emery
cloth and grinding paste. In the case of more severe sco-
ring, the valve disc and/or intermediate flange must be
renewed.
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Group 23. Fuel system
Zenith Stromberg carburettor, reconditioning/inspection/adjustment/renewal of parts

AA5
Check the air valve

Remove the housing, return spring, diaphragm and gas-
kets from the intermediate flange.

Note: make sure that the three spacers (A) are not mis-
laid.

Check the diaphragm for damage.

Renew if necessary.

41 364

AA6
Check the damper piston

The clearance (B) must be 1.0-1.8 mm.

A defective damper piston must be renewed as a com-
plete unit.

Note: if the engine does not respond properly when
accelerating, this may be due to an incorrect damper pis-
ton clearance and/or too low damper oil level.

41 365

T AA7

Check the throitie valve and throtiile vaive
spindle

The throttle valve spindle must rotate smoothly without
binding or sticking.

AA8
Renew the throttle valve and throttle valve
spindle

Release the two screws and remove the throttle valve
from the spindle.

Remove the throttle valve.

Fitting is in reverse order to removal.

Note: the longest, flat section of the spindle (C) must
point to the left.

The small metal nibs (D) in the throttle valve must face
downwards and towards the inlet manifold flange.

Centre the throttle valve before final-tightening the two
screws; the throttle valve must not stick.

After tightening, stake the threaded end of the bolts with
a centre punch.
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Group 23. Fuel system

Zenith Stromberg carburettor, reconditioning/inspection/adjustment/renewal of parts

E

4]- 378~

41 369

AA9
Check the air valve with diaphragm

Check the fit of the air valve guide (E) relative to the suc-
tion chamber cover.

Check whether the diaphragm is torn or swollen.

Renew as necessary.

CAUTION! The rubber lug (F) on the diaphragm must
engage the recess in the air valve.

AAT10
Check the fuel jet and metering needle

Check whether the orifice of the jet (inthe carburettor) is™

round and centralized. .

Also check the height alignment of the fuel jet.

The fuel jet must be located under the bridge of the car-
burettor body:

- on versions up to and including 1979: 2.5 mm;

- on versions from 1980 to 1984 inclusive: 3 mm.

If necessary, press up the jet with special tool 2895, or
press it down with special tool 2897 and gauge 2962.
Check the metering needle for damage and wear.

Note: if the carburettor and other engine components
(ignition, valves, etc.) are correctly adjusted and the eng-
ine is still not running properly (high fuel consumption,
etc.), it will be necessary to renew the fuel jet and mete-
ring needle.

AATT

Renew the fuel jet

Removal
Tap the jet downwards and out of the carburettor with a
drift.

Fitting .

Unscrew the centre drift (1) of tool 2895 to its full extent.
Place the jet (2) in the centre drift aperture.

Screw tool 2895 into the carburettor.

Now screw in the centre drift until the top of the jet is 2.5
or 3 mm under the bridge of the carburettor body.

For adjustments, see Operation AA70.
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Group 23. Fuel system

Zenith Stromberg carburettor, reconditioning/inspection/adjustment/renewal of parts

70

/
-—wi{l{ille

41 423

AA12
Renew the metering needle

Removal

Remove the grub screw (1).

With adjusting tool 5159, turn the adjusting screw coun-
ter-clockwise until the metering needle is released.

Fitting

Make sure that the grub screw engages the groove in
the needle base.

Adjust the height of the metering needle (basic setting).
With tool 5159, turn the adjusting screw clockwise until
the bottom of the needle base is flush with the bottom of
the air valve (A).

Metering needle specification: BIFG.

(K-engines 1983-: B2BG.)

AA13
Check the adjusting screw

Check whether the adjusting screw can be turned.

If this is not the case, for example because the carrier
head at the top of the adjusting screw has sheared off,
then the adjusting screw will have to be renewed.
Always replace a copper adjusting screw with a steel
one, Part No. 237806-5.

Proceed as follows:

AA14
Remove the adjusting screw

Remove the grub screw:” :
Press the adjusting screw and metering needle upwards

in the damper cylinder about 8-10 mm (use, for example,

a pipe with an outside diameter of at least 3 mm and a
length of 100 mm (A)). Then press the adjusting screw
into its lowest position. The lock washer must stay at the
top. Use a drift with a max. diameter of 3 mm (B).

Tilt the lock washer and pull it up with a piece of wire (C).
Press the adjusting screw and metering needle upwards
through the damper cylinder. For this, again use the
small pipe as described above.



Group 23. Fuel system

Zenith Stromberg carburettor, reconditioning/inspection/adjustment/renewal of parts

AA15
Check the air valve and damper cylinder

Clean the air valve and damper cylinder.

Check whether the lower edge of the damper cylinder is
precisely flush with the air valve.

If necessary, correct the height of the damper cylinder
with the aid of a sleeve.

41 425

AA16
Fit the adjusting screw

-—~_Jse a-steet-adjusting screw, Part No. 237806-5.
Fit a new O-ring on the adjusting screw.
Oil the O-ring.
Using tool 5159, press the adjusting screw down against
the stop in the damper cylinder.
Fit the new lock washer with tool 5159.
5159 Note the position of the lock washer in the adjacent illus-
tration.
Fit the metering needle; see Operation AA712.

AA17
Check the float and needie valve

Immerse the float in a bowl of warm water. No air bub-
bles must be visible.
Check the joint washer on the needle valve.
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Group 23. Fuel system
Zenith Stromberg carburettor, assembly

BB1-BB6. Assembling the Zenith Stromberg carburettor

Assembly is in reverse order to disassembly.
Note: use new gaskets and joint washers/seals.
Coat the bolts of the connecting plate with Loctite 242, Part No. 1161053, or use new self-locking bolts.

BB1
Mixture adjusting screw

Locate the spring and tighten the adjusting screw fully.

BB2
Throttle conirois

Make sure that the springs and all other parts are cor-
rectly fitted.

Note: assemble the joint washers/seals before fitting.

41 360 -

BB3
Air valve and diaphragm

The rubber lug on the diaphragm must engage the
recess in the carburettor body.
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Group 23. Fuel system

Zenith Stromberg carburettor, assembly

BB4
' Float assembly
A

Check and correct the float level as described below.

Place the carburettor on the workbench with the connec-

ting manifold flange facing downwards.

Make sure that the needle valve (A) is pushed in fully.

| Tilt the carburettor so that the float lever just touches the
spring-loaded pin (B). (The spring-loaded pin must not

B be pressed in).

In this position, measure the float height.

15-17 mm at the highest side of the float

9-13 mm at the lowest side

Make any necessary corrections to the float height by

bending the float lever.

Checking/adjusting the throttie stop position (basic setting)

(carburettor removed from engine)

BB5
Checking

Release the cold-start lever from the throttle valve spindle.
Move the throttle valve to the closed position.

Measure dimension A and make a note of this dimension.

Fit the cold-start lever back on the spindle (note the
spring).

Now measure dimension B.

Dimension B should be 0.7-0.9 mm smaller than dimen-
sion A.

LA
B

—_—

A-B=07-09mm

a1 427

BB6

Correcting

Bend the stop of the cold-start injector until the specified
dimensions are obtained.

41 428
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Group 23. Fuel system
Zenith Stromberg carburettor, adjusting

CC. Carburettor adjustments - Zenith Stromberg

CC1-CC12. Engine idling speed, CO-content and fast idle

Special tools: 2895, 2897, 2962, 5159, 9920, 9921

Note: put the gear lever in neutral.
- Make sure that the ignition timing and valve clearances are correctly adjusted and that the air filter is clean.
- Check the oil level in the damper cylinder (see Operation Y3).

ccCi
Engine idling speed

Raise the engine speed to approx. 25 r/s (1,500 r/min)
and let it run until the thermostat has opened. (Feel the
radiator top hose: when it begins to get warm the ther-
mostat has opened.)

Adjust the idling speed with the adjusting screw (A) to 15
r/s (900 r/min).

Note: if correct idling cannot be obtained with adjusting
screw A, check the CO-content and the basic setting.

. £
; ] Ll
S

ccz

CO-content (of exhaust gases)

Note: read the General Guidelines first; see Operation
KK.

Disconnect the Pulsair hose at the air filter.
Plug the hose.

cec3
Checking

Connect up the CO-meter.

"Check the CO-content.

Note: before taking the reading on the CO-meter the
engine speed must always be raised to 25 r/s (1,500
r/min) so that cold petrol can flow through the carburet-
tor. Afterwards the engine speed must be lowered to
idle. Tap lightly against the suction chamber with the
handle of a screwdriver so that the valve can take up its
correct position.

41 433
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Group 23. Fuel system

Zenith Stromberg carburettor, adjusting

CccC4
Adjusting

Small deviations in the CO-content (approx. +1%) can
be corrected with the mixture adjusting screw (A).
Greater deviations in the CO-content must be corrected
by changing the height alignment of the metering needle.
Do this with special tool 5159.

Note: before doing this, fully tighten screw A.

Remove the damper piston.

Turning the tool clockwise increases the CO-content; tur-
ning it counter-clockwise reduces the CO-content.

The lugs of the tool must properly engage the recesses
in the air valve spindle to prevent damage to the diaph-
ragm in the carburettor when making adjustments.

41 3718 Note: the total adjustment range of the adjusting screw
is approx. 4 turns. -

Remove tool 5159, check the oil level and replace the
damper piston.

Again check the CO-content. -

Follow the general guidelines. . . ——— --_

When the CO-content cannot be corrected with
41 329 the normal adjusting modes:

CcC5

1 check the diaphragm of the air metering valve for
tears and other damage. These can be the cause of a
high CO-content.

ccé

2 Check the height alignment and condition of the fuel
jet and metering needle.
- Check the jet orifice (A): (suction chamber cover and
air valve with diaphragm removed).
The jet orifice must be round and centralized.
Renew as necessary (see Operation AA71).

- The top of the jet must be 2.5 mm under the bridge of
the carburettor body on versions up to and inclu-
ding1979, and 3 mm on versions from 1980 to 1984
inclusive.

- The metering needle must not be damaged.

41 374
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Zenith Stromberg carburettor, adjusting

ccr
2897 Correcting

- The jet can be pressed down with press tool 2897 and
gauge 2962.
(Air valve with diaphragm and suction chamber cover
replaced; air supply hose disconnected.)

- The jet can be pressed up with press tool 2895. (Float
chamber removed.)

2962 Note: the ring of the metering needle must be flush

== with the bottom of the damper piston (B). Readjust the

idling speed and CO-content.

41 328

Fast idle
ccs

- 1 Check the choke operation

Disconnect the link rod from the carburettor.

Pull out the choke. Check that the cable makes its full
stroke. Push the choke back in. Check that the lever
abuts the lower stop and that the fast idle adjusting
screw (A) is clear of the lever.

Adjust if necessary.

41 377

cc9
2 Check the operation of the throttle valve and
the throttle valve spindle

The throttle valve and spindle must turn smoothly wit-
hout sticking.

41 436
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Zenith Stromberg carburettor, adjusting

CcC10
3 Adjust the throttle cable

With the throttle cable tensioned the cable lug must
abut the stop.

cci1
4 Fit and adjust the link rod

the link rod so that there is 0.5 mm clearance between
the cam and the flange of the throttle valve spindle.

41 375

- cci1z2
5 Check/correct the fast idle setting

Start the engine.

Turn the choke lever so that the mark is opposite the
adjusting bolt.

The engine speed should now be 20.8-22.5 r/s (1,250-
1,350 r/min).

Correct if necessary with the adjusting bolt.

20.8-22 5/s
(1250-1350 rpm) 40 134
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Basic setting of throttle stop screw (hot engine), Zenith Stromberg

Basic setting of throttle stop screw (hot engine), Zenith Stromberg

Special tools 9920, 9921

Note: carry out these operations when it is not possible to obtain the correct CO-content and/or idling speed in the
normal way.

- All carburettor components must be free of wear and/or damage.

- First carry out the adjustments indicated in Operations CC1-CC12.

- Adjust the CO-content and idling speed as accurately as possible.

- Disconnect and plug the hose(s) to the distributor (and the Pulsair system).

DD1

Screw in the idle adjusting screw as far as pos-
sible and then back it off four turns

DD2
. ) Check the engine speed
- “ ” Start the engine. The engine speed should lie between
) 18.3-20 r/s (1,100-1,200 r/min).
3
] Correction
. . If necessary, bend the throttle stop until the correct engi-

ne speed is obtained.

10 908

DD3
Adjust the idling speed and CO-content

If necessary, see Operations CC1-CC4.
Reconnect the vacuum hoses.

41 428
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Cold-start problems, B19A -1983

EE1-EE7. Cold-start problems, B19A -1983

If the engine runs roughly and erratically after a cold start, there are three possible causes:

1 The fast idle setting is too low.
2 The diameter of the air metering orifice in the slide valve is too small.
3 The diameter of the air metering orifice in the connecting plate to the air filter is too small.

The method used to check and make corrections is given below.
Note: other engine settings such as ignition timing, valve clearances, spark plugs, etc., must be correct.
The air filter must be clean.

EE1

1 Fast idle
Check the setting (see Operation CC12). e
Note: in the event of cold-start problems, the fast idie
setting should be raised to 23.3 r/s (1,400 r/min).

23,3 r1ls
(1400 rpm) 2 Slide valve (air metering): check/correct the cali-

brated orifice

EE2
Checking
Remove the cold-start injector together with the interme-
diate flange and gasket.
Remove the slide valve from the intermediate fiange.

Make sure that you do not misplace the three spacers.
Check the diameter of the calibrated orifice (1) with a

;1.0 mm drill bit.
If the orifice is smaller than 1.0 mm, it will have to be
enlarged.
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Cold-start problems, B19A -1983

41 418

¢ — _ 41 420

41 386
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EE3
Proceed as follows

Scrape away the three small lugs which hold the filter (2)
in position on the intermediate flange.

Do this with a sharp, pointed scraper and take care not
to damage the filter.

EE4

Carefully enlarge the orifice to 1.0 mm.

Do-this with a precision hand drill; when drilling, make
sure that the drill bit passes straight through the orifice.
Blow the orifice clean with compressed air.

EE5

Locate the filter and use a centre punch to secure it by
bending the edge of the hole slightly inwards at three
points, in between the positions where the lugs were
scraped away.

EE6

Reassemble the various parts.
(Use new gaskets.)

Connecting plate to air filter: check/correct the
calibrated orifice

EE7
Checking

Disconnect the air hose from the connecting plate.
Check the orifice (A) with a ;1.9 mm drill bit.

If the orifice is smaller than this, it will have to be enlar-
ged.

Remove the connecting plate from the carburettor.
Enlarge the orifice to 1.9 mm.
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Solex Cisac carburettor, removal/fitting

FF1-FF6. Removing/fitting the Solex Cisac carburettor

FF1
Remove the air filter cover ~-

Release the clamping “strap-and remove the three
screws from the air filter cover.
Release the cover from the corrugated hose.

FF2

Disconnect the wiring and hoses

Disconnect the wiring from the idle solenoid (1) and the
preglowing plate (2).

Disconnect the following hoses:

3 the ventilation hose from the float chamber;
4 the fuel delivery hose;

5 the fuel return hose;

6 the ignition system vacuum hose.

FF3
Disconnect the carburettor control cables

Disconnect the choke cable first and then the throtile
cable. -
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Solex Cisac carburettor, removal/fitting

FF4

-

Remove the carburettor

Clean the retaining bolts.

Remove the four nuts.

Lift the carburettor off the manifold.

Remove the insulating flange together with the two gas-

kets.
2x & 32X
[3
< o
Shv = —pN
Ce ——
-
\c_: 42 086

FF5
Fit the carburetior o

Clean the, mating-surfaces of the inlet manifold and car-
burettor.

Locate the insulating flange together with the twe gas-
kets.

Note: always use new gaskets.

Fit the carburettor and tighten the four nuts.

Tightening torque: 10 Nm.

\? 42 087

1 B FFe
Connect/iit the carburetior control cables, hoses, wiring and air filter cover

These parts are fitted in reverse order to removal.
Adjust the throttle and choke cables.
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Solex Cisac carburettor, inspection/adjusting

GG1-GG7. Inspecting/adjusting the Solex Cisac carburettor

136742

136741

GG1
Check the operation of the throttle valve

Remove the air filter cover.

Check the operation of the throttle valve by hand.

The throttle valve must open smoothly without sticking.
The second stage must only start to open when the first
stage is already 2/3 open, but only when the choke is
pushed in all the way.

Check that the cam abuts the sicp.

GG2
Check the operation of the choke

Check the mechanism and the cable for kinks and
smooth sliding action.

When the choke is pulled out, it must not be possible to
operate the second stage via the throttle linkage.

GG3
Checlt/adjust the choke

Pull out the choke so that the choke valve is closed.
Push in the vacuum valve control rod as far as it will go.
Check the gap between the valve and the carburettor
body.

Do this with a ;2.5 and ;3 mm drill bit.

The reference value for checking purposes is 2.7 mm.
Adjust the gap by turning the screw on the vacuum
valve.
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Solex Cisac carburettor, inspection/adjusting

136746

114 228

- D D D e e o o
J 136747
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GG4
Check/adjust the engine idling speed

Push the choke back in.

Measure the distance between the cam and the adjus-
ting screw with a feeler gauge.

The reference value for checking and adjusting purposes
is 1 mm.

GG5
Check the ventilation valve
See Operation JJ8-JJ9.

GG6
Check the CO-content (of the exhaus_{ gases)

Note: read the General Gumg};rst seé Operation
KK.

Disconnect and plug the Pulsair hose.

Run the engine warm at 15 r/s (900 r/min) until the ther-
mostat has opened. (Feel the radiator top hose: when it
starts to get warm the thermostat has opened.)

If necessary, adjust the idling speed to 15 r/s (900 r/min).
Check the CO-content.

Reference value for checking ... ......ccccceinnneeen. 1.0-2.5%.
Reference value for adjusting ............ccccooeeee. 1.5%.
Connect up the Pulsair hose: the CO-content should
now decrease.

- GG7
Check/adjust the dashpot

Connect the dashpot hose to the inlet manifold. The
dashpot should now open the first stage throttle valve
and the engine speed should gradually increase to 1,600
r/min. If necessary, adjust the dashpot and then lock the
adjusting screw with lacquer.

Remove the hose from the inlet manifold.

The engine speed should gradually decrease. If this is
not the case, renew the dashpot.

Reconnect the vacuum hose.



Group 23. Fuel system

Solex Cisac carburettor, reconditioning/assembly

HH1-HH2. Reconditioning/assembling the Solex Cisac carburettor

Assemble the carburettor

137 659

Note: use new gaskets and joint washers/seals.

IMPORTANT!

- Do not change the position of the throttle valve adjusting screws. This is preset in production.
- Do not remove the throttle valves and spindles.

DO WN =

Lock
Fuel filter
The spindle must slide easily

HH1
Check/adjust the float height

Measure the height of both floats together with the gas-
ket.

If necessary, correct the float height by bending the
lever.

Make sure that the ball valve is accurately positioned.
Reference value for checking and adjusting .....33.8 mm.

HH2

Basic setting: tighten the screw fully and then back off five turns
Basic setting: tighten the screw fully and then back off eight turns - - )

Fit the tamper-proof seal
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Ventilation valve, Solex Cisac carburettor

JJ1-JJ9Y. Solex Cisac ventilation valve

Incorrect operation of the ventilation valve may cause start problems with a hot engine, and/or excessive fuel
consumption. This can be remedied by modifying the ventilation valve as described in the following operations.
Checking/adjusting should be done at every 10,000 km service, before checking the CO-content.

Hemove:

- clamping strap on air filter beliows;
- carburettor header assembly;

- O-ring seal;

- breather hose.

Hemove the carburettor cover

Remove the five screws;
Lift the valve out of the operating arm.
#ote: take care not to damage the float.

=p

Hemove the veniliation valve

42478
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- crankcase ventilation hose;__ —

JJ1

JJ2

JJ3
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Ventilation valve, Solex Cisac carburettor

JJ4
Modify the ventilation valve

Remove the nut (A), the flexible rubber bellows (B), the
spindle (C) and pull out the spring (D) with a straight-line
motion.

Clean these parts.

Fit a new spring or shorten the existing spring (D) to 23
= mm.

JJ5
Fit the ventilation valve

Fit the flexible rubber bellows with the largest aperture
facing towards the housing; the other end must engage
the groove.

Fit the nut so that the threaded end projects approx. 5
mm.

Note: insert the spring with the cut-off end facing
towards the bottom of the cover (E) and always use a
new gasket when reassembling.

Clean the valve thoroughly and remove all traces of gre-
ase. Then mark the valve with white paint (to indicaie
that the modification has been carried out).
Note: also fit a new gasket under the valve.

Fit the carburetior cover

Use a new gasket.

Take care not to damage the float.

When fitting the cover, hook the operating arm into the
ventilation valve at the same time (take care not io
damage the choke operating mechanism when doing
this}.

Fit the five screws.

fj'?’
whud /

choke valve to the fully open position.

Adjust the ventilation valve wiih the adjusting nut to
obtain a clearance of 0.1-0.5 mm between the operating
arm and the nut (use 2 fesler gauge).
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Ventilation valve, Solex Cisac carburettor

88

JJ8
Check the operation of the valve

Open the throttle valve, blow into the ventilation valve
and slowly close the throttle valve until it is 1 mm
(dimension A) ahead of the throttle stop.

The ventilation valve should now just start to open.

JJ9
Fit:
- O-ring seal, carburettor header assembly and crankca-
se ventilation hose;

- breather hose;
- clamping strap.

Check for correct operation.
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General guidelines for adjusting the CO-content

KK. General guidelines for adjusting the CO-content

Before any adjustments are made, the following must be checked and corrected as necessary:

- compression pressure;

- valve clearances;

- condition of the spark plugs;

- ignition system.

Also check for leakage in the inlet and/or exhaust system, and that the air filter is not clogged. The choke and throttle
controls and the crankcase ventilation should also be checked for proper working.

B19A

When measuring the CO-content it is important that the temperature of the carburettor is correct (15-25°C).

When the engine is running at idle it heats up the carburettor.

Initially, however; the rate of flow of cold fuel through the jets is low.

As the carburettor heats up, the viscosity of the fuel decreases and the rate of flow through the jets becomes higher,
causing the CO-content to increase.

To be certain that the measured CO-content is correct, the reading must be taken within eight minutes from the time
the coolarit thermostat has opened.
The CO-content must be measured at idling speed.

If adjustment is not done within eight minutes the engine, and consequently the carburettor, will become too hot. In that
case, run the engine at a higher speed - 41-50 r/s (2,500-3,000 r/min) - for about one minute. This causes the coolant to
circulate through the radiator and cool the engine; at the same time, the flow of cold fuel through the carburettor will cool
the float chamber. (If you are not sure of the engine's temperature, it is best to run the engine as described above before
taking a reading of the CO-content.)

Before every reading of the CO-meter, tap lightly on the suction chamber (for example, with the handle of a screwdriver)
so that the valve assumes the correct position. Also remember the time factor (eight minutes).

Connecting up the CO-meter

The CO-meter probe must be inserted as far as possible into the exhaust pipe. This is to prevent the exhaust gases from
being mixed with fresh air.

The probe should be inserted at least 45 cm.
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Fuel pump, B19/B200

90

LL1-LL4. Fuel pump, B19/B200

41 380

LL1
Remove the fuel pump

Clean the fuel pump and remove all traces of the old
gasket.

LL2
Fit the fuel pump

Note: if there is an oil leak past the insulating flange, an
aluminium flange must be fitted.

Always use new gaskets and hose clips.

Tighten the bolts to a torque of 21 Nm.

LL3
Fit a new filter

Remove the two screws and take off the cover.

LL4
Check/correct the fuel delivery pressure

Checking

The fuel delivery pressure must be measured at the
same height as the pump and at idling speed.

Connect up the pressure gauge and run the engine until
the pressure has stopped rising.

The fuel delivery pressure should be: 15-27 kPa (0.15-
0.27 kg/cm2). ]

Pressure too high:

renew thé pump.

Pressure too low: check whether the filter in the fuel
pump is clogged.

- If necessary, fit a new set of filters (see Operation LL3)

and check the pressure again.
If the filter is not clogged and the pressure is still too low:
renew the pump.

~—
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LE-Jetronic fuel injection system

MM1-MM4. LE-Jetronic fuel injection system

MM1
The LE-Jetronic fuel injection system

The LE-Jetronic, like the Cl-system used on the Volvo 200 series, is a port injection system. This means that there is an
injector at the inlet port of each cylinder. However, whereas the Cl-system is operated mechanically and gives continuous
injection with varying fuel flow, the LE-Jetronic system is electrically operated with intermittent injection. The injectors are
opened and closed once every crankshaft revolution and the volume of injected fuel is controlled by the length of time the
injectors remain open.

The identification letters 'LE' stand for 'Luftmengenmesser-Europa’ or in English, 'Air mass meter, European version'. The
complete LE-Jetronic system consists of three functional sections:

- the fuel supply system;

- the sensors;

- the control system. -

L ————

- e T MM2
The fuel supply system

Following the schematic system diagram (MM5), we look first of all at the fuel supply system. This carries fuel from the
tank (J) through a fuel pump (I) and a filter (H) to the injection manifold (C). This supplies the injectors (B) with fuel
regulated to a constant pressure by the fuel pressure regulator (D). A cold-start injector (M) supplies extra fuel to the
engine at low temperatures while the starter is in use. The electrical supply to operate this cold-start injector is controlled
by a thermal time switch (L) which in turn is supplied via the starter motor relay when the ignition switch (E) is in the start
position.

MM3
The sensors

The sensors measure the most important factors affecting fuel combustion. Signals for these measurements and other
information are passed to the electronic control unit (ECU). An air mass meter (P) measures the induction air flow and a
sensor (Q) measures the air temperature. A throttle butterfly switch (O) senses a fully opened or closed throttle, and the
engine coolant temperature is signalled from a temperature sensor (K). An engine speed signal is obtained from the low
tension terminal of the ignition coil (A). During starting, a signal is also sent to the ECU from the ignition switch (E).

MM4
The control system

The power supply for the ECU (F) is routed via the control relay (G).

The ECU receives and evaluates readings from sensors around the engine and uses them to calculate the correct
amount of fuel to be injected, all within a fraction of a second. The ECU is programmed to take account of all variations in
engine operating conditions.

LE-Jetronic system components

All the components concerned with the LE-Jetronic sys-
tem are located in the engine comipartment, with the
exception of the fuel pump (I) with its mesh filter in the
fuel line by the fuel tank, and the ECU (F) inside the car
behind the centre console of the dashboard.

©
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MM5. Schematic system diagram, LE-Jetronic fuel injection

MM5. Schematic system diagram, LE-Jetronic fuel injection

©
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+ G

A Ignition coil

B Fuel injectors (four)

C Fuel injection manifold
D Line pressure regulator
E Ignition switch

F Electronic control unit (ECU)

G Contrel relay
H Fuel filter

92

I Fuel pump with mesh filter

J Fuel tank

K Coolant temperature sensor

L Thermal time switch

M Cold-start injector

N Auxiliary air valve

O Throttle butterfly switch

P Air mass meter

Q Induction air temperature sensor

30177
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LE-Jetronic fuel injection system, fault tracing

Fault tracing - LE-Jetronic fuel injection system

NN. Important! Workshop rules

In the LE-Jetronic system the injection of fuel is regulated by an electronic control unit (ECU). This ECU is located
inside the car behind the centre console of the dashboard. To prevent possible damage to the ECU it is very important

that the following workshop rules are strictly observed.

|
%&\ -
41 918

R

Risks to avoid when working on the fuel system

Measuring the compression pressure

disconnect the power supply cable from the ignition (to
prevent spark discharge (arcing) to the wiring harness
of the LE-Jetronic system);

take the control relay out of the connector (to prevent
the engine from flooding, which could otherwise cause
dilution of the engine oil, etc.).

Switch off the ignition when:

unplugging and connecting the electrical connector of
the ECU;

disconnecting and connecting the ignition coil and
spark plug leads;

connecting and disconnecting test instruments.

Battery

do not disconnect the cable when the engine is run-
ning;

always disconnect the battery cables when charging
the battery with a quick-charger;

do not use a quick-charger or a voltage higher than
16V when starting from an auxiliary power source.

Electronic Control Unit

remove the ECU before stove-drying. The ECU must
not be exposed to temperatures above +80°C;

unplug the ECU connector before starting any electric
welding on the car;

never renew the ECU without first checking the wiring
and components because a fault in these parts may
damage the new ECU in the same way as the old one.

Fuel pump

never interchange the electrical connections of the fuel
pump as this will damage the pump beyond repair.

When work is being carried out on the fuel system it is possible for fuel to spill over the engine. If the engine is hot, there
is not only a risk of the petrol igniting but there is also a health hazard on account of the high benzene content in the
surrounding air. Lead in the petrol also presents a health hazard.
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Fault tracing

0OO. Fault tracing

General

Before attempting any check or diagnosis of malfunctions in the LE-Jetronic system, you must first check the items listed
below.

Mechanical

T

- compression*;
N - valve clearances;
- - vacuum connections/hoses;
- throttle cable operation;
- air filter;
- inlet manifold.

3
<
'
1
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Electrical

- spark plugs and leads;
distributor cap;

- ignition coil;

- ignition timing and advance;
- wiring.

41038

Purification of exhaust gases

- crankcase ventilation;
- EGR and Pulsair systems (Sweden).

*CAUTION! When carrying out the compression test, the power supply cable to the ignition must be disconnected. The
reason for this is that arcing (discharge of large sparks of 2 cm or more in length) must be avoided as thls could damage
the ECU and the ignition unit.

Also take the control relay out of the connector to prevent fuel from being injected when the compression pressure is
measured.

Fault tracing

This manual describes only the commonest kind of malfunctions which may occur and are relatively easy to trace.
Carry out a "Complete check of the LE-Jetronic injection system' (Operations RR71-RR35) if:

- no malfunction is discovered after following the fault tracing procedure;

"= there is no easily traced malfunction;

- a number of malfunctions occur at the same time.

In the following pages you will find a summary of the commonest kind of malfunctions and their symptoms as well as the
checks that have to be carried out.

After each check there is a letter and a figure, e.g. RR2. These refer to the corresponding operation in the 'Complete
check of the LE-Jetronic injection system'. See Operations RR1-RR35.

Also refer to the wiring diagram at the back of this Service Manual.

$w

The LE-Jetronic system can also be tested with testbox 998-8190, 8192. See Operation QQ.
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Symptoms, possible causes and remedies

PP. Symptoms, possible causes and remedies

Engine does not start

Probable malfunctions Operation
Induction system, air leakage ... ................ RR2

Fuel pump does not work ... ..........c........... SS1

Air mass meter or wiring ...........ccccvcuvene... RR28-RAR34
Coolant temperature sensor ..................... RR27

Line pressure incorrect ... .......c.cccceveeneee.... RR9-RR12
Cold-start injector does not work ... ........... RR4-RR5
Difficult to start when cold

Probable malfunctions

Cold-start injector does not work ... ........... RR4-RR5
Auxiliary air valve ... ....cccocvvviiiiiiec, RR7-RAR8

Difficult to start when hot

Probable malfunctions
Cold-start injector is leaking ...................... RR5
Residual pressure is too low .....................
Line pressure is incorrect ..............c...........

Difficult to start both hot and cold

Probable malfunctions
Induction system, air leakage ... ................ RR2

Line pressure incorrect ... ....ccccocovvenrene.n. RR9-RR12
Air mass meter ......c.ccocceeeeeeieiceeeeeen. RR28-RR34
Erratic running when cold and during
warming-up period

Probable malfunctions

Auxiliary air valve ... ....cccooeeveieceiceeee. RR4-RR5
N.T.C. air mass meter ... .....ccooeveeveeceennns RR32
Induction system, air leakage ... ................ RR2

Erratic running when hot

Probable malfunctions Operation
Line pressure incorrect ... ........coceeveee.e. RR9-RR12
Induction system, air leakage ... ............... RR2

Erratic running both hot and cold

Probable malfunctions

Induction system, air leakage ... ............... RR2

Line pressure incorrect ... .....ccccceveevneeee. RR9-RR12
One injector is not working ... ................... 859
Incorrect setting of CO-content ............... 773

Air valve in air mass meter is not

working properly ... ....ccccoveveereeeiiennen. RR28-RR34
Erratic running + high fuel consumption

Probable malfunctions

Cold-start injector is leaking ..................... RR5

Line pressure incorrect ... ......c.ccceeveuevnenene. RRY9-RR12
Fuel leakage .....ccccooevvviieieciccicicien, -

Incorrect setting of CO-content ................ TT3

Air mass meter ... ..ccoooeviiieiiiieeiee, RR28-RR34

Low top speed and engine has no tractive power

Probable malfunctions

Throttle linkage incorrectly adjusted,

throttle valve does not open fully ... .......... -
Line pressure incorrect when hot

or when engine is running ..........c..c.......... RRY9-RR12
Fuel pump capacity too low ... .................. S5S7-58S8
Incorrect setting of CO-content ................ TT3
Erratic running at idle

Probable malfunctions -

Engine not running on all cylinders .......... RR15

Induction system, air leakage ... ............... RR2

Air mass meter is sticking ... .......c............. RR32 .
Throttle butterfly switch ........ccccccuveneee. SS11/TT1
§59-8510

Leaking injectors, bad spray pattern ........

—_—
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LE-Jetronic fuel injection system, fault tracing with a testbox

QQ. Fault tracing with a testbox - LE-Jetronic fuel injection system

Special tools: 998-8190, 998-8192

The illustration shows how testbox 998-8190 has to be connected up. In the following pages the fault tracing procedure is
executed step by step.

Start the engine- - ——

23 107

Plug the diagnostic connector on to the ECU

Important: switch off the ignition.

Remove the panel at the left-hand side of the centre
console. Press the retaining tab outwards and pull the
connector (1) off the ECU (2). Fit the special adaptor
998-8192 (3) on the ECU and the connector on the
adaptor.

Turn the switch (4) to position 1.

- engine starts: continue from 'Engine starts but runs erratically’;
- engine fails to start: crank the engine with the starter motor and continue with the table below.

Switch in Function Correct value Fault signal Check Opera-
position tion
4 Signal from ignition Approx 4,5 0 Cable between ignition RR23
system coil terminal 1 and
ECU terminal 1.
6 Injectors Approx 0,4 0 Cable between battery RR3

and system relay.

Cable between injector .
and ECU
terminal 12.

Cable between injector | SS9
and ECU
terminal 12.
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Group 23. Fuel system

Engine starts but runs erratically

LE-Jetronic fuel injection system, fault tracing with a testbox

Switch Function Correct value Fault signal Check Opera-
in tion
position
LL-lamp | Throttle butterfly switcf LL-lamp glows green | LL-lamp extinguished | Throttle butterfly switch RR24
in idle position when throttle when butterfly is incorrectly adjusted.
butterfly switch closed. No voltage at throttle
is closed. LL lamp does not butterfly switch.
extinguish when Cable between throttle
butterfly opens butterfly switch and ECU
terminals 2, 3.
VL-lamp | Throttle butterfly switc VL-lamp should glow | VL-lamp does not Throttle butterfly switch RR24
in fully open position. | green when butterfly | light up when butterfly incorrectly adjusted. No
is fully open. is fully open. voltage at throttle butter-
fly switch. Cable between
throttle butterfly switch ]
and ECU terminals 2,3.
1 Air mass meter Approx 2,2 Oor5 Cable between air mass RR26
meter terminal 8-7 and RR28-RR34
ECU terminals 7-8.
2 Lambda-sensor Oscillates between Constant 0,2 0,2 = air leakage at air RR2
(F- N.B.! Engine mustbe | 0and 1,0. Constant 0,5 intake pipe.
engine) | at operating Constant 0,8 0,5 = cables to Lambda diagram
temperature sensor not connected up page 152
0,8 = leaking
injector RR5,RR12
6 Injectors, litres/hour Approx 0,4(x5=20 I/h with RR13-RR19| —
engine at operating temp.
7 CO-setting Oscillates between 2,0 = mixture too rich | Adjust CO-content. RR35
(F engine 0,5and 2,0 3,0 = mixture too lean| Leaking injector, etc. RR5,RR12
only) Decreasing from
2,8-0,3 Air leakage at air intake RR2
pipe
8 Battery and charing Approx 4,5(x3=13,5 volt). | Under 4(x3=12 volt) Under 4(x3=12 volt) diagram
system page 152
1 Engine temper- Approx 2,2 bij 20°C Oor5 Cable between engine RR27
ature transmitter Approx 0,4 bij 80°C temperature transmitter
- ..and ECU terminal 10.
Cable-between engine
temperature transmitter
and earth.
12 Air temperature in Approx 0,40 Oor5 Cable between air mass RR32
air mass meter meter terminal 8 and
ECU terminal 8.
Cable between air mass
meter terminal 9 and
ECU terminal 9.
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Group 23. Fuel system

Complete check of the LE-Jetronic injection system

RR1- RR35. Complete check of the LE-Jetronic injection system

RR1-RR2. Preliminary operations

20 082

98

RR1

Unplug the connectors from the auxiliary air
valve-and the thermal time switch

————

The two connectors must be unplugged as they will
otherwise be exposed to heat during the complete test of
the system; this would make it impossible to check them
for correct operation.

If the auxiliary air valve is engaged, it will take a very
long time to cool down again to the same temperature as
that of the ambient air.

RR2
Check the system for air leakage

No air leakage may occur between the air mass meter

(A) and the engine.

For this reason, check:

- the hose connections at the auxiliary air valve (B) and
the pipe for the cold-start injector; also check the
vacuum hoses;

- the O-ring seals of the injectors and the cold-start
injector;

- that all bolted connections are tightened down;

- that the injectors are properly located and that the rub-
ber gaskets are intact.



Group 23. Fuel system

Fuel pump and control relay/Cold-start injector and thermal time switch

RR3. Fuel pump and control relay

Special tools: 5280, 6450

RR3

Check the fuel pump and control relay for cor-
rect operation

Engine runs: continue from Operation RR4.

Engine does not run: check the cable terminals of the

connector.
Use special tool 5280 (LED) and test:
- Between the battery negative post and terminal 1: the

lamp should flash when starting. If the Tamp-does not

flash, check the grey cable between terminal 1 and the
ignition and check the ignition unit.
Use special tool 6450 and test:
- Between the battery positive post and terminal 31.
This is a brown cable running to earth on the manifold.
- Between the battery negative post and terminal 30.
This is a red cable running to the battery positive post.
- Between the battery negative post and terminal 15
(ignition switched on).
This is a brown cable running to ignition terminal 15.
- Between the battery negative post and terminal 50
(while starting).
This is a blue-yellow cable running to the starter motor.

If there is no signal, or an incorrect one: check the
wiring.

If the signal is correct: bridge terminals 30 and 87b
and terminals 30 and 87. Listen to check whether the
fuel pump is working and test for voltage at terminal 9 of
the air mass meter.

Pump is not working: see Operation SS1.

Pump is working: fit a new relay and start the engine.
Engine does not run: the relay is not the cause of the
malfunction; fit the old relay again.

RR4-RR6. Cold-start injector and thermal time switch

—_

Special tools=5280, 6456-

1 @15
5280 I
e Y e
- - 41 039
8
Sec ||

° -
? C 42728

RR4

Check the cold-start injector for correct opera-
tion (system must be at operating pressure)

Disconnect the upper hose between the auxiliary air
valve and the inlet manifold.

Unplug the connector from the thermal time switch. Con-
nect terminal "W' in the connector to earth.

Crank the engine with the starter motor and look in the
inspection port in the inlet manifold.

The cold-start injector should inject fuel (not longer than
7 seconds) as long as the starter motor is turning over.
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Group 23. Fuel system

Fuel pump and control relay/Cold-start injector and thermal time switch

100

41 920

Cold-start injector does not work

Check whether voltage is present as far as the injector
(with the starter motor turning over).

Check the resistance of the cold-start injector (this
should be 2-3 ohms at 20°C).

Check the wiring between the injector and the thermal
time switch.

If this is all in good order, you will have to try a new cold-
start injector.

RR5
Check the cold-start injector for leakage ‘

Switch off the ignition.

Check whether the cold-start injector leaks.

The maximum permissible leakage rate is 1 drop of fuel
per minute. Renew the cold-start injector if the leakage is
excessive.

RR6
Check the thermal time switch

Unplug the connector from the cold-start injector. Con-
nect special tool 6450 to the connector.

Crank the engine with the starter motor and watch the
test lamp. The lamp should light up for a few seconds
when the starter motor is activated.

Note: the length of time that the lamp lights up depends
upon the temperature of the engine.

Lamp does not light up: see Operation SS2.
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41 921

41042

Auxiliary air valve

RR7-RR8. Auxiliary air valve

RR7

Check the open position of the auxiliary air
valve

The auxiliary air valve (A) should be part-way open a4t
approx. +20°C ambient air temperature. (At -30°C it
should be fully open and fully closed at +70°C.)

If the auxiliary air valve is not (part-way) open, gently tap
the housing; if it still fails to open, renew the auxiliary air
valve.

RR8

Check the closing action of the auxiliary air
valve

Bridge terminals 87 and 30 of the control relay connector
(remove the control relay).

The auxiliary air valve should now close fully after
approx. 5 minutes at +20°C ambient air temperature.

If the auxiliary air valve does not close, tap it gently. If it
then closes, it is in good working order (the tapping imi-
tates the vibrations of the engine).

If this does not help: see Operation SS3.
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Group 23. Fuel system
Checking the line pressure

RR9-RR12. Checking the line pressure

Special tools: 5011, 5116, 5265, 5266, 5843

RR9

Connect up the pressure gauge

Depressurize the system by unscrewing the line from the
fuel filter (1). Catch the escaping fuel with a cloth.
Connect pressure gauge 5011 between the filter and the
line.

Use hose 5116 and union connector 5265.

Plug the open end of the pressure gauge hose with scre-
wed plug 5266.

Move the cock of pressure gauge 5011 to position 1 (the
cock then points in the direction of hose 5116).

RR10

Check the line pressuie

Bridge terminals 30 and 87b of the control relay connec-
tor.

Listen to check whether the fuel pump is working.

Note: the pulsating action can also be felt in the line.
The line pressure should then rise to 250 kPa.

E:

Line pressure too high: see Operation SS5.

Line pressure too low: see Operations SS6-SS8.

41914

RR11
Check the pressure regulator

Connect vacuum pump 5843 to the vacuum connection
of the pressure regulator.

The line pressure should now be 250 kPa.

Draw vacuum into the pressure regulator.

The line pressure should now drop the same amount as
the reading shown on the vacuum pump gauge.

Therefore: the sum of the vacuum and the pressure
remaining in the line should again be 250 kPa.

Vacuum + line pressure = 250 kPa.

Remove the vacuum pump.

A+B:250kPa
30 102
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Group 23. Fuel system

41043

RR13-RR19. Checking the system functions for correct operation | -

System functions, checking

RR12
Check the residual pressure

The line pressure should now be 250 kPa.

Stop the fuel pump by removing the bridge.

The pressure should now drop immediately by 0.1-2
kg/cm2.

If the pressure drop is more: see Operation SS8.
If the residual pressure continues to fall, check the injec-
tors for leakage.

Fit the control relay back in the connector.

Special tools: 6450

Note: the indicated values apply to a system check conducted with an initial engine temperature of approx. 20°C.

T Ty ok —

ca20°C

10V 1.0-0.6——04V

41045

RR13
Connect voltmeter 6450 to an injector

Connect voltmeter 6450 across the pins of one of the
injectors.

Positive (+) to the blue terminal.

(Use an adaptor as shown here).

RR14

Measure the voltage immediately after starting
and during the warming-up period

Start the engine.

a)lmmediately after starting, the voltage should be
approx. 1V (cold engine).

b)During the warming-up period the voltage should drop
fairly quickly to 0.6 V and then decrease slowly to 0.4
V (hot engine).
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System functions, checking
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RR15
Check the injectors for correct operation

If the engine runs erratically, check all the injectors for
correct operation.

Hold a screwdriver or stethoscope against the injector
housing. The injectors should make a distinctly audible
clicking noise. ‘

Clicking noise cannot be heard: see Operation SS9.

Clicking noise can be heard and the engine runs
erratically at idle: see Operation SS10.

RR16
Check the voltage at the injectors at engine

speeds up to 3,000 r/min.  _ __ N

When the engine Fias reached its operatirig temperature,
slowly increase the engine speed to 3,000 r/min.
The voltage should then rise to 0.9-1.0 V.

\ RR17

Check the voltage at the injecters during acce-
leration

Let the engine speed drop back to idle and then raise it
quickly to 3,000 r/min.

The voltage should then be momentarily higher than
0.9-1.0 V (depending upon the speed of acceleration)
and should then decrease to 0.9-1.0 V.

RR18

Check the deceleration system (during decele-
ration)

Let the engine speed drop suddenly from approx. 2,500
r/min. -

The voltage should now decrease to zero until the engine
speed has dropped below 1,300-1,400 r/min. After this the
voltage should regain its idling speed level of 0.4 V.

Voltage does not drop to 0 V: see Operation SS71.
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41 050

Checking the signals received by the ECU connector

RR19
Check the full-load enrichment

Unplug the connector from the throttle butterfly switch.
Bridge connector terminals 3 and 18: the voltage at the
injectors should now rise approximately 0.1 V.

No voltage rise: check the wiring that runs to the ECU
(see Operation RR24).

If the wiring is in order: renew the ECU.

Plug the connector back on to the injector.

RR20-RR27. Checking the signals received by the ECU connector

Special tools: 5280, 6450

CAUTION: Switch off the ignition before unplugging the connector from the ECU!

41051

41052

RR20
Unplug the connector from the ECU

Remove the left-hand access panel from the centre con-
sole.

Unplug the connector from the ECU. (If this is difficult to
do: see Operation UU7).

Remove the cap from the connector.

Important!

- Never check the terminals via the front end of the .
connector. Experience has shown that this can
damage the terminals and possibly cause failures.

- Check the terminals via the holes in the side of the.
connector; do this carefully to avoid damaging the
contacts.

- The numbers of the terminals are shown on the
side of the connector.

] RR21
Check earth poinis 5 and 13

Check earth points 5 and 13 with an ohmmeter.

Measure the resistance between 5 and earth and
between 13 and earth.

The test value should be O ohms.
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Checking the signals received by the ECU connector

(] 6450

41053
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RR22

Check the voltage while the starter motor is in
operation ,

Check the voltage feed, while the starter motor is tur-
ning over, with special tool 6450.

Measure between the following terminals:
4 and earth: the lamp should light up.
9 and earth: the lamp should light up.

RR23
Check the ignition signal

Check the ignition signal with special tool 5280 (LED).
Measuré between terminal 1 and earth.

Start the engine.

The test lamp should now flash.

If the test lamp does not flash or light up: see Operation
RR3.

- RR24

Check the operation of the throttle butterfly
switch

Check the operation of the throttle butterfly switch with
an ohmmeter.

Measure between terminals 2 and 9: the test value
should be 0 ohms.

Slightly depress the accelerator pedal: the resistance
should be infinite.

Measure between terminals 3 and 9: the resistance
should be infinite.

Depress the accelerator fully: the test value should be 0
ohms.

If incorrect: see Operation SS717.

RR25
Check the resistance of the injectors

Check the resistance of the injectors with an ohmmeter.
Measure between terminals 9 and 12: the test value
should be 4 to 5 ohms. If the test value is incorrect, this
indicates bad connections; or one or more of the injec-
tors are defective. In that case check all connectors and
injectors.

Correct resistance of each injector:

15-17.5 ohms at approx. +20°C.

17-19 ohms at approx. +80°C.
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Checking the signals received by the ECU connector
RR26
Check the resistance of the air mass meter
100-200 Q2
Check the operation of the air mass meter with an ohm-
meter.

Measure between terminals 5 and 8: the test value
should be approx. 100-200 ohms.

Measure between terminals 5 and 7: the test value
100 ﬂ should be approx. 100 ohms.

If a test value is incorrect: check the wiring according

to the wiring diagram.

41057

RR27

kQ - Check the resistance of the coolant temperatu-

DR re sensor

10 A Check the coolant temperature sensor with an ohmme-
ter.
Measure between terminals 5 and 10.

S [o} Resistance should be 2 to 3 kilo-ohms at +20°C.
For other resistance values, refer to the adjacent graph.

1 Plug the connector back on to the ECU. (If this is difficult
to do: see Operation UU1.

0.2

0,1

-20 0 20 40 60 80 100 °C 4058

RR28-RR35. Testing the air mass meter

RR28
Remove the air supply hose and connector

Disconnect the air supply hose and unplug the connector
from the air mass meter.
Remove the control relay.

41059

107



Group 23. Fuel system
Checking the signals received by the ECU connector

RR29

Check the wiring between the control relay and
the air mass meter

|

Measure the resistance between terminal 87 of the con-
G D D trol relay connector and terminal 9 of the air mass meter

57 connector.
Y Resistance should be 0 ohms (meter shows maximum

[:] ["] ng deflection).

=187 (] Oo0Ooa
o2
41 060
RR30
Check the variable resistor of the air mass
meter T

e

~ Move the air valve of the air mass meter up and down
and measure the resistance between terminals 5 and 7.
Resistance should vary between approx. 80 ohms (rest
position) and 1000 ohms (maximum travel).

100—‘i600ﬂ S RR31

41 061
Check the fixed resistor of the air mass meter

Measure between terminals 8 and E of the air mass
meter.
Resistance should be approx. 150 ohms.

- ——— 41062

RR32

Check the temperature transmitter in the air
mass meter

Measure between terminals 9 and E of the air mass
‘meter (N.T.C.).
Resistance should be 50 ohms at +20°C.

9 E To measure the resistance at other temperatures, the
OginoiCcaca temperature of the transmitter can be raised with a blow-
drier or lowered with compressed air.

m.l.
oT

€ (20°C)

41092
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Group 23. Fuel system
Checking the signals received by the ECU connector

RR33

Check the mechanical condition of the air
valve.

Check the mechanical condition of the air valve:

- it should not be damaged or bent out of true;

- it should move smoothly up and down;

- it should return smoothly to its neutral (rest) position).

RR34

Fit the air supply hose, the connector and the
control relay

41 059

RR35
_ _Checking the CO-content and idling speed
“Co-eoritent:
when adjusting............... 1% (Pulsair system blanked off)
when checking............... 0.5-2.0% (Pulsair system blanked off)
idling speed... ................ 15 r/s (900 r/min)

Note: If the engine still fails to run (properly) after finishing the complete check of the LE-Jetronic system, and when all
defects have been remedied, the ECU will have to be renewed.

In the case of excessive deviation from the specified CO-content: check the injectors and the cold-start injector for
leakage.

20078
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Group 23. Fuel system

Components check

SS1-SS11. Checking the component parts

Special tools: 5280, 6450

This section describes in detail the malfunctions listed in section RR, in order to determine the exact cause of these
malfunctions. The malfunction in question is therefore stated in the heading of each operation.

R

d sy [

41914

41 923

41 924
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SS1
Fuel pump does not work

. ———check the fuse for the fuel pump in the fuse block

behind the battery;

- bridge terminals 30 and 87b of the control relay con-
nector (remove the relay) and check the voltage (12V)
at the fuel pump while starting;

- check the earth connections.

If the voltage and the earth connections are in order,
but the fuel pump does not work: renew the fuel

pump.

Fuel pump works but no voltage reading is obtained:
check the wiring and the fuse and/or renew the relay.

882
Cold-start injector does not work

Unplug the connector from the cold-start injector and
connect it to special tool 6450.

Remove the relay.

Bridge terminals 30 and 50 of the control relay connec-
tor: the test lamp should now light up for a few seconds,
depending upon the temperature of the engine.

Lamp does not light up: unplug the connector from the
cold-start injector and connect special tool 6450 to the
blue/yellow cable and to earth.

Bridge terminals 30 and 50 of the control relay connec-
tor.

Switch on the ignition.
Lamp lights up for a few seconds: the wiring running
to the thermal time switch is interrupted, or the thermal

time switch itself is defective.

Lamp does not light up: the blue/yellow cable to the
cold-start injector is interrupted.
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41 922

41917

41 065

Components check

§S3
Auxiliary air valve does not close

Unplug the connector from the auxiliary air valve and
connect it to special tool 6450. Bridge terminals 30 and
87 of the control relay connector.

Switch on the ignition: the test lamp should now light up.

If the lamp does not light up:

- check the earth connection;

- check the voltage between the blue cable of the con-
nector and earth.

Lamp still does not light up: wiring interrupted (see the
wiring diagram).

554
Check the resistance of the auxiliary air valve

Measure with an ohmmeter the resistance between the
pins of the auxiliary air valve.
Resistance should be 40-60 ohms.

585

"Line pressure is too high

Disconnect the return line from the pressure regulator.
Blow into the return line.

If it is open: renew the pressure regulator.

If it is blocked: remove the blockage or renew the
return line.

556

Line pressure is too low

Check the fuel level in the tank.

Check the fuel system for leakage.

Check the pressure regulator: see RR11.

Take the necessary corrective action. ———

- ————— —_
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Components check
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SS57
Check the capacity of the fuel pump

Actuate the fuel pump by bridging terminals 30 and 87b

of the control relay connector. Pinch off the return line

very briefly (with a clamp). There should be an imme-

diate and substantial increase in line pressure.

Note:

- the line pressure must not rise above 600 kPa;

- for connecting up the pressure gauge, see Operation’
RR9.

Inadequate capacity:

- check for possible voltage loss at the pump;

- blocked filter;
Note: if the filter has been fitted facing in the wrong
direction, never reverse it to face in the correct direc-
tion: it must always be renewed.

- lines are blocked;

- pressure relief valve in pump is defective (renew the

pump).

5588
Check the fuel pump delivery

Disconnect the return line from the pressure regulator.
Connect a hose to the pressure regulator and insert the
open end in a graduated beaker with a minimum capaci-
ty of 1 litre.

Actuate the pump by bridging terminals 30 and 87b of
the control relay connector and note the time it takes to
pump 1 litre of fuel into the beaker. The maximum per-
missible time for this is 30 seconds.

Delivery is adequate: renew the pressure regulator.

Delivery is inadequate: see Operation SS7.

Check the injectors (SS9-SS10)

' 559
One or more injectors do not click

Switch off the engine. Unplug the connectors from the
injectors and measure the resistance of each injector.
15-17.5 ohms at approx. 20°C.

17-19 ohms at approx. 80°C.

Test value incorrect: renew the injector.

Test value correct:

Bridge terminals 30 and 87 of the control relay connec-
tor.

Check the voltage with special tool 6450 between the -
blue cable running to the injector and earth on the mani-
fold.

Lamp lights up: check the blue-white cable running to
the ECU in accordance with the wiring diagram.

Lamp does not light up: check the blue cable running
to the control relay connector
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Components check

§S10

Injectors make a clicking noise but the engine runs erratically at idle

Run the engine at idling speed.

Unplug the connectors from the injectdrs one by one: the engine speed should drop each time a connector is unplugged.
If the engine speed does not drop: the injector in question is defective.
If the engine speed does drop, carry out a complete check of the LE-Jetronic system (see Operations RR1-RR35).

SS11
Check the throttle butterfly switch

Unplug the connector.

Measure with an ohmmeter the resistance across termi-
nals 2 and 18.

With the throttle butterfly in the idle position the resistan-
ce should be 0 ohms.

When the throttle butterfly is slightly open the resistance
should be infinite (the ohmmeter gives no reading).

If necessary, adjust the throttle butterfly switch.

If this does not help: renew the throttle butterfly switch.
Now measure the resistance between terminals 3 and
18.

With the accelerator pedal fully depressed the resistance
should be O ohms.

If necessary, adjust the throttle butterfly switch.

If this does not help: renew the throttle butterfly switch.

TT1-TT4. Adjusting the LE-Jetronic system

TT1
Adjusting the throttle butterfly switch

Slacken the two retaining bolts.

Turn the throttle butterfly switch first clockwise (A), and
then slowly counter-clockwise until a click is heard (B).
Tighten the throttle butterfly switch in this position. (The
clicking noise is caused by a microswitch).

Check: the click should be heard with the slightest angu-
lar displacement of the throttle valve spindle.
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TT2
Adjusting the idiing speed

The idling speed can be regulated with the idle adjust-
ment screw (C) at the bottom of the throttle valve hou-
sing. The correct idling speed is 15 r/s (900 r/min).

773
Adjusting the CO-content

The CO-content of the exhaust gases is adjusted with.

the CO adjustment screw in the air mass meter (D).

To adjust the CO-content, first remove the tamper-proof
cap seal (E) and blank off the Pulsair system (if fitted).
Turning the adjustment screw: clockwise increases the
CO-content; turning counter- cloc jise reduces it.

When adjusting the CO- content 1t should be set at 1 %.
When checking the CO- contem the tolerance range is
0.5-2.0%.

Fit a new tamper-proof seal after ad}ustmg the CO-con-
tent.

In the case of excessive dev1at|on from the specmed
CO-content: check the mjectors and the cold-start injec-
tor for leakage.

Basic aettng of the throttle butterfly valve

" if the engine &till does not run properly after the pre-

viously ‘mentioned adjustments .have been carried out,
you will have to check the basic setting of the throtile
valve. This basic setting is done -t the factory and can
really only change through SCQ{mg or wear of the adjust-
ment screw (1) or through wear of the throttle valve
spindle. ” .

The check is carried out as follows. Shghtly raise the
connecting rod (2) so that the throttle valve opens. Insert
a 0.05 mm feeler gauge at the top between the ‘throttle
valve and the throttle valve housing and then release the
connecting rod (2). It should~now be possxb!e ‘to move
the feeler gauge easily between these parts.

Repeat this procedurg with a 0.1 mm feeler gauge This
time it should not be possible to move the feeler gauge
between the throttle valve and the throttle valve housing.
Any necessary adjustments can be made with the
adjustment screw (1).

o

A TTa

-
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Component parts of the LE-Jetronic system, removal/fitting

UU1-UU6. Removing/fitting component parts of the LE-Jetronic system

Special tools: 2901

uu1
Removing/fitting the Electronic Control Unit

Switch off the ignition.
Remove a side panel from the centre console.
Unplug the_connector from the ECU (A): push in the loc-
king tab (1) and take out the connector (2).
Remove the blanking plate or radio (B).
Remove the three screws: two via the holes in the con-
\ sole and one via-the.radio compartment.
“7-Note:from chassis'No-813199 the upper attachment of
the ECU was modified with a simple 'snap-lock' fitting. In
o this case it is no longer necessary to remove the blan-
\ \ . king plate or radio. '
‘ The ECU is fitted in reverse order to removal.
Note: make sure that the locking tab is properly located.
If this should be difficult to do, make an extra groove in
the connector (see drawing).

e S
4]()97%_

vz
Removing/fitting the injectors

To remove the injectors, the injection manifold (A) has to
be released from the inlet manifold. - .
Do this by removing the three retaining bolts and raising
the injection manifold together with the injectors.

Then disconnect the earth leads.

Remove the sliding clips sideways (1) and pull the injec-
tors out of the injection manifold (2).

The injectors are fitted in reverse order to removal.

Note: if necessary, renew the O-ring seals and check for
leakage. (Lightly grease the O-ring seals before fitting.)
- Connect up the earth leads.
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Removing/fitting the fuel pump (UU3-UU5)

uu3
Remove the heat shield

Remove the four bolts (A) from the pump and the three
self-tapping screws (B) and two nuts (C).
Remove the heat shield.

uu4
Remove the baseplate .-

‘Pull the baseplate. {B) out of the-rubber- mounts-in the
support plate (E).

41095

y = uus
Remove the fuel pump

Disconnect the wiring.

Pinch off the fuel hose at both sides of the fuel pump with clamp 2901.
Release the union nut (F) and cut through the hose clip (G).

Release the two mounting clamps and remove the fuel pump.

The pump is fitted in reverse order to removal.

Note: always use a new hose clip (G).

Fit the fuel pump in the correct position on the support plate (E).

Take note of the direction of flow of the fuel.

Check for correct operation and also check for leakage. Make sure that the fuel lines are not kinked!
When connecting the wiring, make sure that the positive and negative leads are properly connected.

uus
Remove the air filter (complete assembly)

Remove the header assembly with connecting pipe from
the air filter. ,
Pull the air filter assembly up and off the rubber mounts.

Fitting is in reverse order to removal.

41098
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Group 23. Fuel system

Fuel tank, B19/B200, removal/installation

VV1-VV5. Removing/installing the fuel tank, B19/B200

vvi
Drain the fuel from the tank
Via the drain plug at the bottom of the tank.

vve

Remove the transaxle unit
See the relevant Service Manual.

41 440

Y
Removal

- Remove the cover under the rear seat and disconnect the hoses andelectrical
connections from the tank transmitter unit.

- Release the left-hand handbrake cable from the clip (A) on the fuel tank.

- Remove the left-hand heat shield (B) from the fuel tank.

- Remove the cross member (C).

- Disconnect both hoses (D) from the fuel tank.

- Disconnect the filler hose (E).

- Take the fuel hose (F) out of the clips at the front of the fuel tank.

- Support the fuel tank and remove the nuts (G).

- Unhook the mounting straps (H) from the body at the rear and remove the tank.

AZ:
Renew or transfer component parts of the fuel tank
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Group 23. Fuel system
Fuel lines, renewal/Filler neck and petrol filler cap, renewal

VVv5
Installation
Installation is in reverse order to removal.
Note
- Always use new hose clips on the tank transmitter unit.
- Fill the fuel tank.
- Check for leakage.
- Check the operation of the fuel gauge.
. . ——— ~WW1.'Renewing the fuel lines
Note: a new fuel line must always be blown through before fitting.
Wwwi

Fuel lines

When fitting the fuel lines, they are routed through the
body side members to the rear.

To prevent dirt from entering the lines the ends must be
sealed with tape beforehand.

XX1-XX5. Renewing the filler neck and petrol filler cap

1 Fuel tank filler neck and petrol filler cap, B19/B200
2 Check valve, B19/B200
3 Three-way valve for float chamber ventilation B19/B200

With effect from chassis number 614696 (B19) the filler neck and petrol filler cap on the fuel tank were modified. For

earlier production models a modified version of the new filler neck/petrol filler cap is supplied for Service purposes. As a
result, a check valve has to be fitted in the breather hose when this modified version is installed.
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Group 23. Fuel system

41 441

- 41 421

Fuel lines, renewal/Filler neck and petrol filler cap, renewal

XX1
1 Remove the filler neck
Remove the right-hand side panel in the boot.
Disconnect all hoses from the filler neck.
Press in the lugs (H) and remove the filler neck.

XX2

Fit the filler neck

Position the rubber seal.
Locate the filler neck in the rear wing.
Apply firm pressure to the filler neck until it clicks into
position.
XX3

Connect up the pipe and hoses.

IMPORTANT! Use hose clips on all pipe/hose con-
nections. ~-

Secure the filler pipe (1) and breather hose (2) to the fil-
ler neck.

Connect the hose (3) to the filler neck (the hose is sup-
plied with the set) and connect up the check valve (4).

IMPORTANT! Note the directional arrow on the
check valve housing.

Connect the other hose (5) to the check valve (the hose
is already in place on the car).

Secure the check valve in the correct position to the filler
pipe with two tie-fasteners.

XX4
2 Check vaive, B19/B200

Correct direction of flow

The arrow on the black upper part of the check valve
indicates the correct direction of flow.

The directional arrow must point towards the discharge
opening of the overflow hose (to atmosphere).

XX5

3 Three-way valve for float chamber ventilation,
B19/8200

CAUTION! Incorrect connection of the hoses leads to
abnormally high fuel consumption. The correct way of
connecting the hoses is shown in the adjacent illustra-
tion.
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Group 25. Inlet and exhaust system
Inlet and exhaust manifolds, removal/fitting/exhaust system, renewal

Group 25. Inlet and exhaust system

YY1. Removing/fitting the inlet and exhaust system

Risks to avoid when working on the carburettor

When work is being carried out on the carburettor it is not uncommon for petrol to spill over the engine. If the engine is
hot, there will not only be a risk of the petrol igniting but also a health hazard on account of the high benzene content in
the surrounding air. Lead in petrol also presents a health hazard.

Such risks can be avoided by pinching off the fuel line ahead of the carburettor and running the engine until there is no
fuel left in the carburettor before commencing work on it.

o YY1
Remove/fit the inlet and/or exhaust manifolds ~ —~—~ =~~~ -7
See Operations D1-Dé6 for removal and H1-H8 for fitting the inlet and exhaust manifolds.
YY2-YY4. Renewing the exhaust system
— | Yy2

Fitting the compiete exhaust sysiem

It is important to follow the assembly sequence given below in order to ensure stress-free mounting of the exhaust
system. ‘

General

- Always use new gaskets.

- The exhaust pipes must overlap approx. 60 mm at their connecting joints.

- There should be a minimum clearance of 25 mm between the exhaust components and the fixed parts of the vehicle
body.

- If necessary, renew the rubber mounting straps.

- The exhaust clips must always be located in the middle over the slit section.

YY3
Exhaust downpipe

Release the mounting bracket bolts on the engine and
the front flange of the torque tube.

Use a new gasket.

Align the exhaust downpipe accurately and fit it finger-
tight to the manifold and the mounting brackets.

Tighten the attachment on the manifold.

Secure the downpipe to the mounting brackets.

Tighten the mounting brackets.




Group 25. Inlet and exhaust system
Pulsair system, B19/B200, inspection/renewal

42 212

YY4

Silencers and exhaust pipes

——

-~Fit the-front and main silencers under the car with the clips and mounting straps.

- Align the exhaust system and observe the clearance to the fixed parts of the vehicle body.
- Tighten the exhaust clips.

- Check the system for gas-tightness.

ZZ1-ZZ3. Checking/renewing the Pulsair system, B19/B200

Check:

- that all connections are secure and leak-tight;
- that the hoses are intact.

zZ1

Check/renew the non-return valves, B19/B200
(hot engine)

Disconnect the hoses from the non-return valves.

Start the engine. ‘

Hold your hand over the (warm) valves.

You should be able to feel air being sucked in through
the valves.

Non-return valves functioning correctly: continue from
Operation Zz2.

If not, renew the non-return valves.

121



Group 25. Inlet and exhaust system

EGR system, B19/B200, inspection/renewal

zz2

Check the shut-off valve, B200KS (Pulsair sys-
tem)

The shut-off valve must be checked with the engine run-

ning at idle.

- Connect up the CO-tester.

- Disconnect the hose at the air filter (a gurgling noise
should be heard).

- Blank off the hose connection; the CO-content should
now increase (to approx. 1.5%).

If the valve does not open with the engine running at

idle, then the valve is defective.

The valve should close, however, when vacuum is

applied to the control line of the valve (this simulates

braking on the engine).

Note: if the valve does not close, this may result in after-

burning in the exhaust system.

Reconnect the hose.

o ZZ3

Remove/fit the non-return valves and/or distri-
bution pipes

The illustration shows the component parts of the
system.

On B19 and B200 engines the manifold must be remo-
ved in order to renew the distribution pipes (under the
manifold).

AB1-AB3. Checking/renewing the EGR system, B19/B200

122

AB1
Check the vacuum valve

Cold engine, coolant temperature below approx.
65°C

With a cold engine the EGR vacuum valve should be
closed at all engine speeds. Raise the engine speed and
check whether the vacuum valve stays closed.

Check this by observing the movement of the link rod;
see the illustration.

If the vacuum valve opens, this indicates that the ther-
mostat valve is faulty and must be renewed. The thermo-
stat valve should open at a coolant temperature of
approx. 64-67°C.



Group 25. Inlet and exhaust system

41650

EGR system, B19/B200, inspection/renewal

Hot engine, coolant temperature approx. 65°C

With a hot engine the EGR vacuum valve should open at
speeds above idling.

Run the engine warm.

Raise the engine speed and check whether the vacuum
valve opens. If the valve does not open, check the
hoses, the thermostat valve and the vacuum controlled
(Ranco) valve. Run the engine at idle and check whether
the vacuum valve closes. If not, disconnect the vacuum
hose from the valve. If it still does not close, then the
valve is binding. Clean or renew the valve.

AB2
Check the thermostat valve

Test conditions: engine stationary and coolant tempera-
ture at least 65°C.

Disconnect the vacuum hose at the vacuum valve. Blow
through the hose to check that the thermostat (B) is
open and that the hoses are not blocked.

Check the operation of the vacuum controlled (Ranco)
valve.

Connect the vacuum hose from the thermostat valve to
the vacuum controlled valve directly to engine vacuum
(depression).

Run the engine at idle and check whether the vacuum
valve opens.

AB3
EGR system, B19A

With effect from model year 1984, the EGR system was
changed to a stepless system.

A vacuum controlled valve (5) regulates the volume of
exhaust gases recycled via the EGR valve (2) to the inlet
manifold. This is variable and dependent upon engine
load and temperature.

The system is activated by the thermostat valve (1)
when the coolant reaches a temperature of 65°C. The
velocity of the airflow in the intake is also measured (two
connections (3)). On the basis of this data the recycling
of the exhaust gases is regulated proportionately. The
EGR system works only at partial engine load. —

—_—
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Group 25. Inlet and exhaust system
Drawing of EGR system with vacuum booster housing/use of load dependent EGR controle valve, B200EA

AC. Drawing of EGR system with vacuum booster housing

The vacuum booster housing is secured to the bottom of the air filter by two bolts (4) and can be disassembled after the
air filter housing has been removed from the car.

The various hoses have to be connected as shown in the diagram below. The letters correspond to the respective
markings on the vacuum booster housing (5).

AC1
EGR system, B200KS

With effect from model year 1985 the vacuum booster connections on B200KS engines were relocated from the air filter
to the carburettor; these are connected as shown in the drawing below.

Modified sequence of hoses on B200KS

Hose (1) corresponds to the red input on the carburettor. _
Hose (2) corresponds to the green input on thecarburet- -
tor. R T
Hose (3) corresponds to the black input on the carburet-
tor.

The letters a, r, 0, s and v in the drawing correspond to
the same letters on the vacuum booster housing.

AD Use of load dependent EGR control valve, B200EA

Models with a B200EA engine may give rise to driveability complaints in the form of engine hesitation, especially at low
engine speeds and loads.

This hesitant response can be remedied by fitting a load dependent EGR control valve.

Carry out the following operations:

AD1
Fit the control valve

Fit the control valve (Part No. 13676119) on the bracket
‘of the air intake unit as shown in the illustration.
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Group 25. Inlet and exhaust system
Drawing of EGR system with vacuum booster housing/use of load dependent EGR controle valve, B200OEA

AD2
Connect up the constant vacuum hose

Cut the hose in two (A) and fit a T-piece as indicated.
Slide a new hose (B) over the T-piece and connect it to
the lower branch of the control valve (white marking).
Note:

T-piece: Part No. 9490244.

Hose (B): Part No. 9489584, length 600 mm.

AD3
Connect up the vacuum hose

Pull hose C (hose between throttle valve housing and
thermostat) off the thermostat valve.

Slide the free end of this hose over the branch of the
control valve with the red marking.

AD4
Connect up the new vacuum hose

Slide the new hose (D) over the thermostat valve con-
nection.

Pass this hose along hose B towards the control valve.
Slide hose D over the branch of the control valve with
the yellow marking.

Note
Hose (D): Part No. 9489584, length 850 mm.

For a neat finish, secure the hoses with tie-fasteners.
This also prevents the hoses from coming into contact
with hot components. ' —
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Group 26. Cooling system
Pressure testing the cooling system/Coolant, B19/B200

Group 26. Cooling system

AE1. Pressure testing the cooling system, B19/B200

AE1

Connect the pressure gauge between the radia-
tor and the expansion tank

Increase the pressure with the manual pump and check

the opening pressure of the petrol filler cap; also check

the system for leakage.

- The opening pressure should be between 65 and 85

kPa

- The pressure reading on the gauge should remain ste-
-— ady and show no perceptible drop for a period of 30

e e - seconds.

AE2-AE5. Coolant, B19/B200

AE2
Topping-up
Always use Volvo coolant type C (bluish-green) when
topping-up the cooling system, in the following propor-
tions:
Nordic countries:
1 part Volvo coolant to 1 part water;

Europe, with the exception of Nordic countries: 1 part
40 095 Volvo coolant to 2 parts water.

AE3
Changing the coolant

Coolant composition
- The coolant should be changed every second autumn. After this period the corrosion-protective additives will have lost
some of their effect.

- Never fill the cooling system with water on its own. Always use genuine Volvo coolant diluted with clean water in the
ratios given under AE2.

AE4
Drain the cooling system ’

Place a drip tray in position.

Disconnect the radiator bottom hose.

Open the drain tap at the right-hand side of the cylinder
block.

Note: close the drain tap after draining the cylinder
block.
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Group 26. Cooling system
Radiator, B19/B200, removal/fitting

AE5
Fill the cooling system
Remove the pressure cap from the expansion tank and
fill the tank up to 'MAX'.

Replace the pressure cap.
Run the engine warm and top-up the coolant level as

required.

Check the cooling system for leakage in accordance with
Operation AET.

The total capacity of the cooling system is:

B1Oupto 1982 ...occvieeiecieeceee, litres 8.0
B19 from 1982 onwards/B200 .................... litres 7.0

AE6
Drain the cooling system

Disconnect the radiator bottom hose.

- AE7
Remove the radiator

Take off the grille and the front bumper.

Disconnect all hoses from the radiator.

Remove the bottom bolts and brackets.

Remove the top bolts and brackets (at the left-hand side
first).

Pull the bottom of the radiator forwards and remove it
with a downwards movement.

- AES8
Fit the radiator - =
Fitting is in reverse order to removal.
Note: smear the B19 and B200 bottom rubber mountings with petroleum jelly.
AE9

Fill the cooling system
See Operation AE2.
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Group 26. Cooling system

Viscous coupling cooling fan, removalffitting. Coolant thermostat, inspection/renewal, B19/B200

AF1-AF2. Removing/fitting the viscous coupling cooling fan, B19/B200

B19 engines from model year 1984 and all B200 engines are equipped with a visco-clutched engine cooling fan.

128

AF1
Remove the viscous coupling fan

Remove the four retaining bolts (A).

Withdraw the fan from the engine compartment together
with the viscous coupling.

The fan can then be separated from the viscous coupling
(4 nuts (B)).

AG1-AG5. Checking/renewing the coolant thermostat, B19/B200

:

19787

- AF2
--Fit the viscous coupling fan
Fitting is in reverse order to removal.
Tightening torque of retaining bolts and nuts: 9 Nm.
AGT
Drain the cooling system
Only the radiator.
AG2-

Remove the thermostat

Remove the lifting eye and the thermostat housing.
Take out the thermostat and clean the mating surfaces.



Group 26. Cooling system
Water pump, B19/B200, removal/fitting

AG3
|| Check the thermostat
If necessary, test the thermostat in hot water.
7mm B19
i ———— Y Marked with : 92
Opens between : 91 and 93°C
Fully open at :102°C
Minimum opening : 7 mm
B200
Marked with ;87
Opens between : 86 and 88°C
Fully open at : 97°C
Marked with 192
Opens between : 91 and 93°C
Fully open at : 102°C
Minimum opening  : 7 mm
AG4
Fit the thermostat
Fit a new gasket on the thermostat.
Fit the thermostat housing and the lifting eye.
AG5
Fill the cooling system
Fit the bottom coolant hose.
See Operation AE2.
AH1-AH12. Removing/fitting the water pump, B19/B200
Special tools: 5197
AH1

General

Renewal of the water pump, rubber seals or gaskets should always be preceded by a pressure test of the cooling
system.

The water pump is frequently replaced without good reason, for example when there is only a leak due to a faulty gasket.
In the event of leakage, the system must therefore first be pressure-tested (see Operation AET) to determine the precise
location of the leak and to prevent unnecessary replacement of the pump.

AHZ2
Drain the cooling system
Sée Operation AEA4.

AH3
Remove:
- the fan shroud;
- the timing case cover;
- the radiator bottom hose from the water pump.

AH4

Remove the water pump pulley
See Operation C2.
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Group 26. Cooling system

Water pump, B19/B200, removal/fitting

AHS5
Release the return pipe from the water pump

Remove the bolt, washer and nut.

AH6

Remove the water pump
. _——Remouve all the bolts, washers and nuts.

119 782
- AH7

Clean the joint face and mating surface

Scrape away all traces of the old gasket from the cylin-
der block joint face and the water pump. Clean the
mounting surface of the rubber O-ring on the side of the
cylinder head.

AHS8
Fit the water pump

Use a new gasket between the pump and the cylinder
block.

Fit a new O-ring on the water pump.

Secure the pump with the two nuts.

Make sure that the O-ring is accurately positioned and is
not damaged.

Tighten the nuts so that the pump does not slide down
but can be moved upwards with manual pressure.

119 782
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Group 26. Cooling system

136 413

Water pump, B19/B200, removal/fitting

AH9

Tighten the water pump against the cylinder
head

Fit the other washers and bolts.
Tighten the bolts and nuts.

AH10
Fit:
- the return pipe. NB. On vehicles equipped with a Pul-"—-.-
sair system the pipe retaining bolt must be replaced by

a hexagon socket-head screw;
- the timing case cover.

AH11
Fit the V-belis

When the V-belts are correctly tensioned it must be pos-
sible to deflect the belts 5-10 mm between the pulleys.
NB. When the alternator V-belt is being renewed, always
replace both V-belts as a set.

When adjusting the cooling system V-belt on cars with
power steering and one V-belt only, use special tool
5197.

AH12
Fill the cooling system _
See Operation AE2-AE3. —

p——

IR P
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Group 27. Engine controls
Throttle and choke controls, B19/B200

Group 27. Engine controls

AJ1-AJ2. Choke and throttle linkage, B19/B200

AJ1

General

- —

- "Kinks in the throttle and choke cables are not permit-
ted since this can adversely influence the service life
and operation of the cables.

- In the throttle-released position the inner cable should
be in one line with the outer cable. Correct, if necessa-
ry, by bending the outer cable attachment bracket.

- When the accelerator pedal is operated the inner

-cable should run in a straight line in the inner cable.
Correct, if necessary, by bending the accelerator pedal
at the cable end-fitting.

41 870 When fitting a new accelerator pedal, or in the case of
stiff operation, grease the following pivoting points:
. - pivating point of the throttle linkage on the inlet mani-
fold;
- pivoting point of the accelerator pedal;
- pivoting point of the inner cable on the accelerator

pedal.

L ;

% /] ﬁ\\ o T

\O/ (2 >>//z

£
&oh - o1
ey

\ AJ2

2217 Pedal height setting, B19/B200 RHD models

new accelerator pedal must be adjusted as follows:

- push the pedal down against its stop;

- then adjust the bolt to 30.5 +1 mm (dimension A,
B19/B200) between the pedal box and the adjustment
bolt.

- attach the throttle cable to the carburettor and adjust
the cable.

CAUTION! Do not bend the accelerator pedal.
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Group 27. Engine controls
Throttle cable B19/B200, renewal/adjusting

AK1-AK6. Renewing/adjusting the throttle cable, B19/B200

AK1
Disconnect the throttle cable from the engine

AK2

Remove the throttle cable from the accelerator
pedal/pedal box

Release the inner cable from the pedal.

Remove the cross-head screws and lock washers.
Withdraw the throttle cable from the engine compart-
ment.

AK3

Connect the throttle cable to the accelerator
pedal/pedal box

Fit and tighten the two cross-head screws and lock was-
hers.
Connect the inner cable to the pedal.

AK4
Fit and adjust the throttle cable on the engine

B19A

Fit the throttle cable through the bracket and connect it
to the cam.

Fit the retaining clip.

Release the link rod from the carburettor.

Adjust the throttle cable so that it is tensioned and the
roller is just abutting the stop (A).

Fit the link rod and unscrew the rod end to adjust its
length so that the cam (B) is just abutting the flange of
the throttle valve spindle.
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Group 27. Engine controls

Choke cable B19/B200, renewal/adjusting

134

42 085

AK5
B200K

Fit the throttle cable through the bracket and connect it
to the cam.

Fit the retaining clip.

Adjust the throttle cable with adjusting screw (C) so that
the cam is against the stop and the cable is just tension-
free.

Note: the choke must not be pulled out.

AK6
B19E/B200E _
Fit the throttle cable through the bracket-and connect it

to the cable dfum.
Fit the retaining clip.
Adjust the throttle cable with adjusting screw (D) so that
the throttle cable drum is against the stop and the cable

is just tension-free.

AL1-AL5. Renewing/adjusting the choke cable, B19/B200

AL1
Disconnect the choke cable from the engine
AL2
Remove the steering column trim cover
Remove the ignition key.
Unscrew the choke knob.
Remove the attachment from the lower cover.
AL3

Remove the choke cable from the steering
column

Remove the nut.

Withdraw the choke cable.

Disconnect the warning lamp cable tag.
Remove the choke cable from inside the car.
Note: leave the grommet in the bulkhead.



Group 27. Engine controls

Dashpot, adjusting and functional check, B19A

AlL4
Fit the choke cable

The choke cable is fitted in reverse order to removal.

AL5

Adjust and secure the choke cable

Connect up the choke outer cable and secure it with the
retaining clip.

Insert the inner cable end in the trunnion and secure.
Check for correct operation.

42085

AM1-AMA4. B19A dashpot, adjusting and functional check

AM1

Back off the lock nut (A) and screw the dashpot away
from the roller (a short distance).

AM2
Adjust the throttie linkage

Disconnect the throttle control rod from the carburettor.
Adjust the throttle cable so that it is taut, with the roller
just abutting the stop.

Reconnect the throttle control rod and adjust its length
so that the cam (B) is just abutting the flange of the throt-
tle valve spindle.

Note: the choke must not be pulled out when adjusting
the throttle linkage.

AM3—.
Adjust the position of the dashpot

Screw the dashpot back towards the roller so that, with
the dashpot plunger pushed in fully and the roller (C)
abutting the stop, the fitted clearance (D) is 0.5 +0.1
mm. '

Tighten the lock nut (A).

AM4

Check the operation of the dashpot
(with the engine switched off)

Turn the roller (by hand) away from the dashpot.

Bring the roller back towards its original position until it is
just abutting the dashpot. )

Release the roller and note the time it takes for the dash-
pot to return fo its rest position: this should be 2 to 3
seconds. If not, renew the dashpot.
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Group 28. Ignition system

Fault tracing - ignition system, B19A/B19E

Group 28. Ignition system

AN?1. Fault tracing - ignition system, B19A (-'84)

Special tools: 9921, 9940

Test the ignition coil and ballast resistor for
continuity —

Test conditions: ignition coil and ballast resistor tempe-
rature approx. 20°C.

All cables must be disconnected from the >_terminals
which are being tested. —._ ——— -

AN1

B19

Resistance of primary winding, measured between ter-
minals 1 and 15: 1.7-2.1 ohms.

Resistance of secondary winding, measured between
terminal 1 and HT: 7.5-11.5 k-ohms.

Resistance of ballast resistor: 1.23-1.36 ohms.

AO1-AQ7. Fault tracing - ignition system, B19E

Special tools: 5280, 6450

Note: if the engine fails to start, you must first determine whether the fault lies in the ignition system or in the fuel injec-

tion system.
Proceed as follows:

= - 41 168

Remove the control relay from the fuel injection system.
Connect special tool 5280 (LED) between connector ter-
minal 1 and earth.

The lamp should flash when the engine is cranked.

Lamp flashes: fault in the fuel injection system (see
'Fault tracing - fuel injection system').
Lamp remains off: test the cable for interruption from

-connector terminal 1 to terminal 1 of the ignition coil.

If the cable is not interrupted, this indicates a fault in the
ignition system; see Operations AO7-AO8.
Replace the control relay.

The test values given here are for an engine temperatu-
re of approx. 20°C.



Group 28. Ignition system

N

41 170

41 171

Fault tracing - ignition system, B19A/B19E

AO1
Unplug the connector from the ECU

Measure the resistance with an ohmmeter across con-
nector terminal 2 and earth.
The resistance should be 0 ohms.

Resistance is infinite: cable interrupted.
Resistance is 0 ohms: AO2.

AO2
Test the ignition coil primary winding

Measure the resistance with an ohmmeter across con-
nector terminals 1 and 4 (ignition coil primary winding).
The resistance should be 0.7-0.8 ohms.

Different resistance reading: cable interrupted and/or
ignition coil defective.
Resistance correct: Operation AO3.

AO3
Test the ignition coil secondary winding

Measure the resistance with an ohmmeter across con-
nector terminal 1 and the HT terminal of the ignition coil
(secondary winding).

The resistance should be 7.7 k-ohms.

Different resistance reading: cable interrupted and/or
ignition coil defective.
Resistance correct: Operation AO4.

ADZ ™
Switch on the ignition
Using voltmeter 6450, measure the voltage across con-
nector terminal 1 and earth and across connector termi-

nal 4 and earth. .
12 V should be measured at both terminals.

No voltage: cable interrupted.

Test reading 12 V: Operation AO5.
Switch off the ignition.
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Group 28. Ignition system
Fault tracing - ignition system, B19A/B19E

AO5
Test the distributor

Plug the connector back on the ECU and unplug the

connector from the distributor. Measure with an ohmme-

ter (as indicated in the adjacent illustration) the resistan-

ce across the distributor connector and earth.

The resistance should be 0 ohms.

Resistance is infinite:

- cables from ECU terminals 2 and/or 3 are interrupted;

- poor contact at terminals 2 and/or 3 between the ECU
and the connector;

- ECU defective.

Resistance is 0 ohms: Operation AO6.

Plug the connector back on the distributor.

019

41 174

AO6
Test the ECU

Pull the rubber boot away from the EGU connector. =~
Switch on the ignition. -

Using voltmeter 6450, measure the voltage across ECU
connector terminal 5 (from the rear of the connector) and
earth.

The test reading should be 11.5 V.

Different voltage reading: ECU defective.

Fit a new ECU and repeat the test.

Voltage correct: Operation AO7.

-— AO7
Using voltmeter 6450, measure the voltage across ECU
() connector terminal 6 (from the rear of the connector) and
6 earth.
8v
\ -
= 41177 o _

AO8

Rotate the crankshaft so that the rotor drum (A) on the
distributor turns slowly. Each time a flange (2) of the
rotor drum passes in front of the Hall transmitter (B) the
meter should show a reading of approx. 8 V.

Each time a gap (1) in the rotor drum passes in front of
the Hall transmitter the voltage reading should practi-
cally disappear.

Voltage correct: ECU defective.

Different voltage reading: Hall transmitter in distributor
defective.

Switch off the ignition. Return the rubber boot to its ori-
ginal position.

41 178
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Fault tracing - electronic ignition, B19A ('84-)/B200

AP1-AP11. Fault tracing - electronic ignition, B19A ('84-)/B200

The two main problems which may be encountered are:

- engine fails to start; see Operations AP71-APS;

- engine starts with difficulty and/or runs erratically; see Operations AP9-AP11.

In all cases, however, check the following points first:
- connectors A, B and (if fitted) C;

- the spark plugs;

- the spark plug leads and the HT lead;
- the distributor cap and rotor arm.

. W—>95V

=
2

2

AP1-AP8. Engine fails to start

41712

AP1

Unplug connector A.

Switch on the ignition.

Crank the engine and measure with a voltmeter the vol-
tage across connector terminal 3 and earth.

The voltage should be at least 9.5 V.

No voltage: wiring interrupted.

Voltage too low: check the battery voltage.

Voltage 9.5 V or higher: Operation AP2.

Switch off the ignition.

AP2

Measure with an ohmmeter the resistance across con-
nector terminal 2 and earth.

The resistance should be 0 ohms.

Resistance higher: check the earth connection.
Resistance is 0 ohms: Operation AP3.
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Fault tracing - electronic ignition, B19A ('84-)/B200

41713

=
T — .
41714
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f 41715

41716
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AP3

Neem steker B los.Unplug connector B.

Measure the resistance of the sensor module across
connector terminals 4 and 5.

The resistance should be 220 +60 ohms.

Resistance higher or lower: renew the sensor module.
Resistance 220 +60 ohms: Operation AP4.

Note: examine the sensor module and the flywheel for
dirt and other foreign matter.

AP4

Disconnect the HT lead from the ignition coil.

Remove the ignition coil.

Examine terminals 9 and 10 for evidence of corrosion.
Measure the resistance across ignition unit terminals 3
and 9.

The resistance should be 0 ohms.

Resistance higher: renew the ignition unit.

Resistance 0 ohms: Operation AP5.

AP5

Reconnect the wiring at connectors A and B.

Switch on the ignition.

Connect a 12 V test lamp with a rating of at least 4 W
between terminals 9 and 10 of the ignition unit.

Crank the starter motor; the test lamp should flash.
Lamp does not flash: fit a new ignition unit.

Lamp flashes: Operation AP6.

AP6

Measure with an ohmmeter the resistance of the ignition
coil secondary winding across terminals 9 and 11.
The resistance should be 4,000 +1,500 ohms.

‘Resistance higher or lower: renew the ignition coil.

Resistance 4,000 +1,500 ohms: Operation AP?7.



Group 28. Ignition system

41717

41718

Engine starts with difficulty and/or runs erratically

AP7
Test the ignition coil primary winding

Measure with an chmmeter the resistance of the ignition
coil primary winding across terminals 9 and 10.

The resistance should be 0.6 ohms +0.2 ohms.
Resistance higher or lower: renew the ignition coil.
Resistance 0.6 ohms 0.2 ohms: Operation APS.

AP8

Fit the ignition coil (tightening torque: 3.5 Nm) and con-
nect up the HT lead.

Disconnect the HT lead from the distributor cap and hold
it about 2 cm away from the cylinder block. Crank the
starter motor.

No spark: renew the ignition unit.

Spark present: ignition unit working correctly.

Note: never let sparks arc across to the ignition unit hou-
sing.

- AP9-AP10. Engine starts with difficulty and/or runs erratically

- Check the power supply and the earth connection of the ignition unit; carry out Operations AP1-AP2.

- Check the sensor module; carry out Operation AP3.

(O>2500

41719

AP9
Check the vacuum diaphragm unit

Connect up a rev-counter.

Pull the hose off the vacuum diaphragm unit.

Run the engine at a constant 2,500 r/min.

Reconnect the hose: the engine speed should now
increase.

Engine speed does not increase: fit a new ignition
unit.

Engine speed increases: Operation AP10.

Switch off the engine.

141



Group 28. Ignition system

Engine starts with difficulty and/or runs erratically
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41720

AP10
Check the ignition timing point

Connect up a stroboscope lamp.

Disconnect the vacuum hose from the vacuum diaph-
ragm unit.

Measure the ignition advance at a maximum engine
speed of 900 and 2,500 r/min; the reference values for
checking are as follows:

Engine type 900 r/min 2,500 r/min
B19A '84- 1512 24 3
B200K -'86 1512 24 +3
B200E -'86 12 +2 30 +3
B200K '87- 1543 20 +3
B200EA '87- 11 +2 22 13
B200E/F '87- 11 +2 22 +3

L
—

Measured values outside tolerance: fit a new ignition
unit.
Measured values as per specification: ignition timing cor-
rect.



Group 28. Ignition system
Repair and maintenance of conventional ignition system, B19A (-'84)

AQ1-AQ12. Repair and maintenance of the conventional ignition system, B19A (-'84)

Special tools: 9921, 9940

Distributor - general
AQ1

Renewing and adjusting contact breaker points

Remove the distributor cap, the rotor arm and the anti-
condensation cap.

Remove the old breaker points.

Clean the rotor arm shaft.

Fit the new breaker points.

Smear the rotor arm shaft with a small amount of grea-
se.

W

Crank the engine until the highest point of a cam on the
rotor arm shaft is located under the small fibre lug of the
contact breaker point.

Now use a feeler gauge to set the gap at 0.45 mm.

$w

Connect up the Volvo Monotester.

Turn the Monotester test switch to position 4.

$wW

Crank the engine with the starter motor and read off the
dwell angle on the 0-70 scale, (see Operation AQ2).

If necessary, adjust the gap.

Fit the rotor arm, the anti-condensation cap and the dis-
tributor cap.

AQ2
Bosch distributor, dwell angle
BOSCh ..o 59° - 65°
AQ3

9940 Adjusting the ignition timing (general)

Note: the ignition timing must be adjusted with the Volvo
Monotester 9921 and the sensor.
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Repair and maintenance of conventional ignition system, B19A (-'84)

N

2

PN
Xy, L
AN

144

AQ4
Adjust the ignition timing with the sensor

Connect up the Monotester and locate the sensor.
Disconnect the vacuum hose from the distributor.
Release the distributor attachment.

Run the engine at idling speed.

Turn the Monotester test switch to position 1400.

Press the red button on the Monotester and read off the
ignition timing point on the -20° - +70° scale (see table).
Correct, if necessary, by turning the distributor.

Turn the test switch to position 7000.

Run the engine at 41.7 r/s (2,500 r/min).

Again read off the ignition timing point (see table).

In the event of deviations the distributor must be tested
on a distributor test bench and, if necessary, reconditio-
ned.

Tighten the distributor attachment.

Connect up the vacuum hose.

AQ5

Adjust the ignition timing with the stroboscope
lamp

Connect up the Monotester and locate the induction
clamp on the spark plug cable of No. 1 cylinder (flywheel
end).

Disconnect the vacuum hose from the distributor.
Release the distributor attachment.

Turn the test switch to position 1400.

Press the red button to switch off the Monotester.

Run the engine at idling speed.

Turn the graduated scale of the stroboscope to ‘timing'.
Press the stroboscope switch and aim the lamp at the
marks on the flywheel.

The lamp should flash at 10° +2° BTCD.

Correct, if necessary, by turning the distributor.

Repeat this procedure at 41.7 r/s (2,500 r/min.).

The lamp should flash at 19° £2° BTCD.

$w

In the event of deviations the distributor must be tested
on a distributor test bench and, if necessary, reconditio-
ned.

Tighten the distributor attachment.

Connect up the vacuum hose.

AQ6
Check the capacitor

Symptoms of a burnt-out capacitor:

1 Engine starts poorly.

2 Contact breaker points rapidly become pitted.
3 Engine runs erratically and misfires.

Renew the capacitor and check whether the malfunction
has been remedied.
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Distributor, reconditioning, B19A (-'84)

AQ7-AQ12. Distributor, reconditioning, B19A (-'84)

AQ7

Remove the distributor from the car . -

Remove the distributor cap.
Disconnect the vacuum hose.
Disconnect the low tension lead.
Remove the rotor arm and the anti-condensation cap.

Fit the rotor arm.

Crank the engine until the rotor arm registers with the
mark on the distributor body.

Make a mark on the distributor body and the cylinder
block (A).

Remove the set screw.

Lift out the distributor.

Disassemble the distributor

Remove the rotor arm (1).

Remove the contact breaker points (2).

Remove the capacitor (3).

Remove the vacuum control unit (4).

Remove the screws (5) from the baseplate and the hold-
down clip (6).

Note: the hold-down clips (6) are not equal in length.
Mark the baseplate (7) relative to the distributor body.
Remove the baseplate: turn it clockwise and lift out.
Remove the felt lubrication pad (8).

Remove the O-ring (9).
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Distributor, reconditioning, B19A (-'84)

AQ9
Clean and check all parts

The maximum permissible radial play between the distri-
butor shaft and the contact breaker cam is 0.1 mm.

The maximum permissible radial play between the distri-
butor shaft and the bushes in the distributor body is 0.2
mm.

In the event of excessive clearance, the distributor body
must be renewed (complete new unit).

/ Check all other parts for wear and damage.

Max.0,1mm

Renew the rotor arm and the distributor cap if the con-
tacts are worn or excessively pitted.

Max.0,2mm Also check the distributor cap for hairline cracks.

AQ10
Assemble the distribL_!t_or, B19A-'84

&fh —— N
3 B , -——Lubricate-theparts .. -
1 Lubricate the pivot points with grease.
- ¥ 2 Coat the distributor drive shaft cams with a thin film of
E grease.
3 Soak the felt lubrication pad in oil.

1 Assembly is in reverse order to disassembly.
Note the marks on the baseplate and distributor body.

e N AQ11
Fit the distributor, B19A-'84

> , . Locate the distributor.

' Press the distributor down while simultaneously rotating
the rotor arm until the pinion is correctly located.
The rotor arm must now be facing towards the mark on
the distributor body.
The marks on the distributor body and cylinder block
must now register with each other.
Insert the set screw (do not tighten).
Fit the anti-condensation cap, the rotor arm and the dis-
tributor cap.
Connect up the wiring and the vacuum hose.

AQi2
Adjust the ignition timing
See Operation AQ1.
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Group 28. Ignition system
Repair and maintenance of the Hall-type ignition system, B19E

AR. Repair and maintenance of the Hall-type ignition system, B19E

General

Starting with model year 1983, the B19E engine was equipped with a breakerless ignition system which works on the
principle of the Hall effect. This system restricts mechanical wear to a minimum. Once it is set correctly, there is virtually
no need to readjust the ignition timing.

Brief description of the Hall-type ignition system, B19E

41 027

The B19E ignition system consist of thiree components:
- ECU (1);

- ignition coil (2);

- distributor (3) with a Hall transmitter.

A schematic outline of the wiring diagram is shown above. The ECU (1) is equipped with a dwell angle compensating
device. This adapts the Hall signal in the case of a big dwell angle with high ignition voltage and high engine speed. At
lower engine speeds the fixed dwell angle is adjusted back electronically. This reduces the primary current and keeps
down the temperature rise of the ignition coil.

With the ignition on and the engine stationary the quiescent current is switched off automatically to protect the ECU from
overheating.
The quiescent current is switched back into circuit when the engine is started.

In the electronic ignition system the ballast resistor on the ignition coil has been discontinued. It has been replaced by an
integrated circuit in the ECU (1).

With this type of system the ignition timing cannot be adjusted staﬁcally.
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Group 28. Ignition system
Repair and maintenance of the Hall-type ignition system, B19E

Renewing the Hall transmitter (A) in the distri-
butor

= Remove the parts in the sequence shown in the illustra-
tion.

Note:

- be careful not to lose the locking pin (1) when disas-
sembling;

- make sure that the Hall transmitter (A) correctly enga-
ges the spindle of the vacuum control unit (B) when
reassembling.

* Mark
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Group 28. Ignition system

Repair and maintenance of the Renix ignition system, B19A ('84-)/B200

AS1-AS3. Repair and maintenance of the Renix ignition system, B19A ('84-)/B200

w1709

471

AS1
Remove/fit the ignition unit and ignition coil

Disconnect the wiring, the HT lead and the vacuum
hose.

Remove the two retaining bolts (A) and take the ignition
unit out of the car.

The ignition coil can be withdrawn from the ignition unit
by removing the two bolts (B).

Note: the vacuum diaphragm unit cannot be removed.
Fitting is in reverse order to removal

AS2
Remove/fit the sensor module

Remove the two retaining bolts from the sensor module
on the clutch housing.

Slacken the clamping straps and remove the sensor
module.

Note: if the plug of the sensor module is being renewed,
it is very important not to mix up the cables when they
are connected to the new plug.

Fitting is in reverse order to removal.

Distributor

The distributor has a very simple design. There is no
vacuum or centrifugal advance and the distributor body
can be fitted in only one position on the cylinder block.
Removing/fitting is done in the usual way.

Note: to prevent movement of the distributor body relati-
ve to the engine, the slotted hole is blanked off with a
plastic insert (1). After assembly, and with No. 1 cylinder
at TDC, the mark on the distributor body should register
with the middle of the rotor arm. .
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Group 28. Ignition system
| Change-up indicator, B200/Fault tracing

AT1. Change-up indicator, B200

Preliminary operations

Disconnect the vacuum hose from the Renix unit and connect a vacuum pump to the hose. Connect up a rev-counter.
Start the engine and slowly increase the engine speed until the test lamp lights up (this is necessary because there is a
cut-in delay of 0.8-1.5 seconds).

IMPORTANT! The vacuum depression data (gauge readings) must be carefully observed during the tests, otherwise
it will not be possible to carry out the test correctly.

AT1
Check whether the test lamp lights up at the following vacuum depressions and engine speeds.
Test Pump vacuum Engine speed
up to kPa r/min —
B200 |1 65 1,550 250 e e
2 35 2,250 £250
3 10 3,750 £250
Remove the vacuum pump and rev-counter.
Reconnect the vacuum hose to the Renix unit.
AT2-AT4. Fault tracing
AT2

Change-up indicator warning lamp stays on

Remove the left-hand connector from the ignition unit:
Warning lamp stays on: check the wiring.
‘Warning lamp goes out: renew the unit.

42 496
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Group 28. Ignition system
Fault tracing

AT3
Warning lamp does not light up

Remove the left-hand connector from the ignition unit.
Connect the left-hand female connector A with 200 ohms
resistance to earth:

Warning lamp lights up: renew the unit.

Warning lamp does not light up: check the wiring.
If the wiring is in order and the warning lamp does not
light up, see Operation AT4.

42 497

o AT4
Check the microswitch

Check the microswitch alongside the gear lever. Voltage
should be present at both terminals with the gear lever in
neutral and the ignition switched on.

42 498
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Wiring diagram
LE-Jetronic
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