RANGE
ROVER GENERAL SPECIFICATION DATA |04

MODEL: DIESEL RANGE ROVER 2.5 LITRE ENGINE.

TP ittt a s e 95 A VM type HR 4924 HI

Number of cylinders ...........cccooviiernininicinecrnee e 4

BOTe .o 92 mm 3.62in

SEIOKE ..ottt 94 mm 3.7 in

O 7T 1 OO USROS 2500 cm? ‘ 152.32 in?

Injection order...........cooviiieiiiiceeecr e 1-3-4-2

Compression Fatio ..........c.occceivevcerecreeerrenrreeeenesseeesas 225:1(+ 0.5

Crankshaft

Front main jounal diameter .............cccceeevnvnrriiiennns 62,995 to 63,010 mm 2.4801 to 2.4807 in
Clearance in main bearing ..............ccccoconnninnnnnnen. 0,05 to 0,115 mm 0.0019 to 0.0045 in
Minimum regrind diameter ...............cccoociiiiiiinnnn. 62,495 mm 2.4604 in

Central main journal diameter .............ccccoeevceriveennes 63,005 to 63,020 mm 2.4805 to 2.4811 in
Clearance in main bearing ............cccocvvenvivnnnenne. 0,03 to 0,088 mm 0.0012 to 0.0034 in
Minimum regrind diameter ...............cccccoininnnn 62,52 mm 2.4614 in

Rear main journal diameter ...........c..cccceeimrierrivcnnnnee 69,985 to 70,00 mm 2.7551 to 2.7559 in
Clearance in main bearing .......c.cccccoviervcnincinnnnn, 0,040 to 0,070 mm 0.0015 to 0.0027 in
Minimum regrind diameter .............cccoconininiinns 69,485 mm 2.7354 in

Crankpin journal diameter ..........ccccoveeercenicecrieccennnne 53,94 to 53,955 mm 2,123 t0 2.124 in
Clearance in big end bearing ............coceeeeveevuennneae 0,022 to 0,076 mm 0.0008 to 0.0030 in
Minimum regrind diameter .............cccevviiieiinnen. 53,44 mm 2.104 in

End float ..o 0,153 to 0,304 mm 0.006 to 0.0119 in

AJUSTIMENT ......eeeeeiiieiiecee et eesse e esseessanaene Thrust washers
Thrust washers available ................coccvvirieinnccineee. 2,311 to 2,362 0.090 to 0.093 in

2,411 to 2,462 mm 0.095 to 0.097 in
2,511 to 2,562 mm 0.099 to 0.101 in

Thrust spacer

TRHCKNIESS «.veeieeieeeeettee ettt eeeeeeetineeeaeseesssassaasssnneas 7,9to 8,1 mm 0.311 to 0.319 in
DIameter ...cooovveeiiiec e 89,96 to 920 mm 3.542 to 3.543 in

Main bearings

Standard

intemal diameter:
| o] 1) RSN 63,060 to 63,11 mm 2.4872 to 2. 4845 in
CeNLTE ..ottt et 63,050 to 63,09 mm 2.4823 t0 2.4838 in
REAT ....neiiiticeieete ettt e e ae e ns 70,040 to 70,055 mm 2.7574 to 2.7580 in

Bearing undersizes:
0,25 mm (0.01 in) and 0,5 mm (0.02 in) less than the dimensions given.

Main bearing carriers
internal diameter:

L2 Co1 1] QRSO U 67,025 to 67,050 mm - 2.639 to 2.640 in
O] ¢ 1 ¢ (- TON 66,67 to 66,687 mm 2.624 to 2.625 in
| 1=r | S SO 75,005 to 75,030 mm 2,953 to 2.954 in

Piston oil jet opening pressure .........ccc.coveeveeevvecenenne 1,5 to 2,0 kg/em? 22 to 29 Ib/in®
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Liners
Internal diameter:
White
Standard ... 92,000 to 92,010 mm 3.6220 to 3.6224 in
Red
Standard ... 92,010 to 92,020 mm 3.6224 to 3.6228 in
PIOIUSION oot 0,01 to 0,06 mm ¢.0004 to 0.002 in
AdUSEMENT Lo e Shims
Shims available ... 0,15 mm 0.006 in
0,20 mm 0.008 in
0,23 mm 0.009 in
Maximum ovality ... 0,100 mm 0.004 in
MaXIMUIM tAPeTr e 0,100 mm 0.004 in

Cylinder heads

Minimum thickness

Gaskets

Free thickness
Number 220304608
Number 220304618 ........
Number 22032043A ........

Fitted thickness
Number 220304608
Number 22030461B
Number 22032043A ... e —————————

identity
Nonotch ...,

End plates
Height

Connecting rods

89,95 to 90,05 mm

1,51 te 1,59 mm

1,75 to 1,83 mm
1,65 to 1,73 mm

91,26 to 97,34 mm

3.547 to 3.545 in

0.059t0 0.062 in
0.069 to 0.0672 in
0.065 to 0.068 in

0.056 in + 0.001575

0.064 in + 0.001575
0.059in + 0.001575

3.593 to 3.596 in

Weights (connecting rod compiete with small end bush, big-end cap and big-end bolts, but without the

big-end shell).
Letter Code

Pistons

Skirt diameter:

(measured at approximately 15 mm (0.6 in) above
the bottom of the skirt).

Class A
Class B o,
Maximum ovality of gudgeon pin bore .....................
Piston clearance.

Top of piston to cylinder head ..............................
Piston protrusion above crankcase ..........................

Maximum piston to liner clearance

2

1156 to 1172 gr

91,92 to 91,93mm
91,93 to 91,94mm
0,05 rmm

0,95 to 1,04mm

0,38 to 0,47mm

Fit pasket Number 220304608
{1,42)

0,58 to 0,67mm

Fit gasket Number 220304618
(1,62)

0,48 to 0,57mm

Fit pasket Number 22032043A
(1,52)

0,15mm

Fully machined balanced

3.6188 to 3.6192 in
3.6192to 3.6196 in
0.001% in

0.0019 in

0.0374 to 0.0409 in
0.0149 to 0.0185 in
0.0228 to 0.0263 in
0.018%9 to 0.0224 in

0.006 in
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Small end bush

Internal diameter:

MIFEIMUIM oo eeerirreec e emsbbabbe s e e snssnsssec e saaavaes 30,030 mm
[ TN a13 11711 ¢ ROUUTUUTOUTT U TU O PP PSSO 30,045 mm
Wear limit between bush

and gUAEEON PN .cococovciieiiieserneeniscnnnns. 0,100 MM

Big-end bearings

Standard
Internal diameter .. ... 53,977 to 54,016 mm
Bearing undersizes:

0,25 mm (0.01 in) and 0,5 mm (0.02 in) less than the dimensions given.

Piston rings
Clearance in groove:

TOP covieii e e ee et 0,080 to 0,130 mm

o Yare 11 INVERRERUUUUU OO E OO OPOPP 0.070 to 0,102 mm

CHl CORMIOL oo r e cra e a s 0,040 to 0,072 mm

Fitted gap:

TOP woetertetr e st 0,25 to 0,50 mm

GECONT oo erreeeeeeeesee e e nmmasrre s rarmna e e nn b b nnns 0,25 to 4,45 mm

Ol COMETON oot n s 0,25 to 0,58 mm

Gudgeon Pins

TYPE ettt Fully floating

(DI Nas T=i0 =] SRUUTTP TR TP USRS PP 29,990 to 29,996 mm

Clearance in connecting 1od ... 0,034 to 0,055 mm

Wear limit between gudgeon

pin and connecting rod bush ... 0,100 mm

Camshaft

Journal diameter: Front ... 53,495 to 53,51 mm
Bearing clearance ... 0,030 to 0,095 mm
(0 211 ¢ =TT DU U PPRUR 53,45 to 53,47 mm
Bearing ClearanCe ... 0,07 to 0,14 mm
R BT oo e ee e s vveiamsraretasnamee e s anannmn e rray e e 53,48 to 53,50 mm
Bearing Clearance ... 0,04 to 0,11 mm

Cam lobe minimum dimensions:

Inlet {A)

o0 DT U PP OU R PP PP PSPPI
[ ) IS RROOUUR USSP OPORPP 45,14 mm

1.1823 in
1.1828 in

0. 004 in

2.125 to 2.126 in

0.0031 to 0.0051 in
0.0027 to 0.004 in
0.0015 to 0.0028 in

0.0098 to 0.0196 in
0.0098 to 0.0177 in
0.0098 to 0.0228 in

1.180 to 1.181 in
0.0013 to 0.0022 in

0.004 in

2.1061 to 2.1067 in
0.0012 to 0.0037 in
2.1043 to 2.1051in
0.0027 to 0.0055 in
2.1055 to 2.1063 in
0.0016 to 0.0043 in

1.516 in
1.799 In

1.476 In
1.777 in
0.155 to 0.159 in

04
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Tappets
Qutside diameter ... 14,965 to 14,985 mm 0.589 to 0.590 in
Rocker gear
Shaft diameter ... 21,979 to 22,00 rmm 0.865 to 0.866 in
Bush internal diameter ..., 22,020 to 22,041 mm 0.867 to 0.868 in
Assembly clearance ... 0,020 to 0,062 mm 0.0.0008 to 0.0024 in
Wear limit between bush and shaft .......................... 0.2 mm 0.008 in
Valves
Face angle:
INEEL Lo e 55¢ 30
EXRAUSE .., s 45° 30
Head diameter:
INEEL oo e et 40,05 to 40,25 mm 1.576 to 1.584 in
EXNAUSE ..oviiiiie e e 33,80 to 34,60 mm 1.331to 1.338 in
Head stand down:
Lt s 0,80 to 1,20 mm 0.0315 to 0.0472 in
Exhaust . e 0,79 to 1,19 mm 0.0311 to 0.468 in
Stem diameter:
INlEY e 7,940 to 7,960 mm 0.312t0 0.313 in
ExXhAUSE .t 7,920 to 7,940 mm 0.311t0 0.312 in
Clearance in guide:
INlEt e 0,040 to 0,075 mm 0.0016 to 0.002% in
EXRAUSE oo e 0,060 to 0,095 mm 0.0024 to 0.0037 in
Valve guides
Inside diameter ... 8 to 8,015 mm 0.314 t0 0.315 in
Fitted height (above spring
plate counterbore) ..., 13.5 to 14 mm 0.531 to 0.551 in

Valve seat inserts
Machining dimensions
Exhaust (1)

TP T TP 36,066 to 36,050 mm 1.4199 to 1.4193 in
B o 7,00 to 7,05 mm 0.275t0 0.277 in
e 44°30"

D e 1,65 to 2,05 mm 0.065 to 0.080 in

B o, 10,15 to 10,25 mm 03992 to 0.403 in

Inlet {2}

F oo e e 42,070 to 42,086 mm 1.6536 to 1.656% in
oo e 7,14 t0 7,19 mm 0.281 to 0.283 in
H e e 34° 30

L e e 1,8 to 2,2 mm 0.071 to 0.0B6 in

B e 10,3 to 16,4 mm 0.405 to 0.409 in




RANGE
ROVER

GENERAL SPECIFICATION DATA

04

2.5 LITRE ENGINE CONTINUED

Valve springs

Free length .....ooovcvieciiceeccee .. 44,65 MM
Fitted length ..o 38,6 mm
Load at fitted length ... 34 + 3% Kg
Load at top of lift ... 92,5 + 3% Kg
Number of coils ... 5,33
Valve timing
Rocker clearance: Timing
NI et 0,30 mm
EXRAUST ..o 0,30 mm
inlet valve:
OPENS oo 22° + 5°BT.D.C.
CIOSES 1ot 48° + 5° AB.D.C.
Exhaust valve:
OPETIS 60° + 5° B.B.D.C.
O la Y1 - 1T OO USRS 24° + 5° AT.D.C
Lubrication
Systemn pressure with oil at 90-100° C
at 4,000 T8V/MIN ... e 3,5 to 5,0 kgf/cm?
Pressure relief valve opens ... 6.38 kgf/em?
Pressure relief valve spring
-free length ... 57.5 mm
Qil pump:
Outer rotor end float ... (,04 to 0,087 mm
Inner retor end float ... 0,04 to 0,087 mm
Quter rotor to body
diametrical clearance ... 0,730 to 0,230 mm
Rator body to drive gear
clearance (pump not fitted) ... 0,15 to 0,25 mm
COOLING SYSTEM
THETIOS Al e et v r e BO°C + 2°C
PrESSUTE CAP .oiioiiiiiiiiiaiinrraresina e te e sninaree e e 0,7 kgf cm’
DRIVE BELT TENSIONING
Instalied drive belts using a recognised driving
belt tension gauge to be :-
Alr conditioning COMPIressOr ... 355-400N
Power Steering PUMP ..o GO00N L
Alternatoriwaler PUMP ..o 40N e

0.012 in
0.012 in

50 to 57 Iblin?.
91 Ibfiin?.

2.26in.

0.0015 to 0.0034 in,
0.0015 to 0.0034 in.

0.005 to 0.009 in,

0.0059 to 0.0098 in

15 Ib f/in?

80-90 Ibf
90 Ibf
110 Ibf
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Fuel litt pump

Turbo charger:
Shaft radial clearance
Shatft axial clearance

Waste pate valve:
Opening pressure

CLUTCH

Make and type

B IF 31 o0 O]

GEARBOX

STARTER MOTOR
Make and tyPe ..o

ALTERNATOR

Make and type
On Diesel Vogue Range Rover

mechanical, driven by camshaft

0,35 mm 0.0137 in
0,10 mm 0.0039 in
0,9 kgf cm’ 13 Ibf/in?

Valeo, diaphragm

235mm 325in

LT77 (manual)

Five speed, single helical constant
mesh with synchromesh on all
forward gears

BORG WARNER
13-61 with viscous controlled unit

BOSCH 0.001. 362.092

Magnetti Marelli A127 - 65A
Magnetti Marelli A133 - 80A
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MODEL: 2.4 LITRE DIESEL RANGE ROVER ENGINE

TYPE oot 11A VM type HR 492 HI

Number of cylinders ... 4

BOTE .t et 92 mm

SEIOKE Lot e 90 mm

CAPACITY .ot cre ettt en s as et 2393 cm’

[NJECiON OFAEr ...t 1-3-4-2

COmMPression Fato .........cccooivririei v e e 21.5:1(+0.5)

Crankshaft

Front main journal diameter ... 62,98 to 63 mm
Clearance in main bearing ... 0,06 to 0,13 mm
Minimum regrind diameter ... 62,48 mm

Central main joumal diameter ... 62,98 to 63 mm
Clearance in main bearing ... 0,05 to 0,113 mm
Minimum regrind diameter ... 62,48 mm

Rear main journal diameter ... 69,98 to 70 mm
Clearance in main bearing ... 0,06 to 0,105 mm
Minimum regrind diameter ... 69,48 mm

Crankpin joumnal diameter ... 53,92 to 53,94 mm
Clearance in big end bearing ... 0,035 to 0,094 mm
Minimum regrind diameter ... 53,42 mm

End float .o e 0,12 to 0,323 mm

AIUSTMENT .o Thrust washers
Thrust washers available ... 2,311 to 2,362 mm

2,411 to 2,462 mm
2,511 to 2,562 mm

Thrust spacer
THRICKNESS < e e e 7,9 t0 8,1 mm
BTy 1121 L1 PO UP T OO 89,96 to 20 mm

Main bearings

Standard

Intemal diameter:

[ (o) | P DU 63,060 to 63,11 mm
Centre ............. SRR ... ©3,050 to 63,09 mm
Rear oo e e e aaas 70,060 to 70,085 mm

Bearing undersizes:
0,25 mm (0.01 in) and 0,5 mm (0.02 in) less than the dimensions given.

Main bearing carriers

internal diameter:

R Y 1 TA 0] 1 1 £ < IR TUTUTPPI 66,67 to 66,687 mm
Rl oot 75,005 to 75,030 mm
Piston oil jet Opening pressure ...........cccoeeveeieienecnns 1,5 to 2,0 kg/cm?

3.621In
3.54 in
146.03 in’

2.4795 to 2.4803 in
0.0023 to 0.005 in
2.4498 in

2.4795 to 2.4803 in
0.001% to 0.0044 in
2.4498 in
2.7557t0 2.7559in
0.0023 to 0.0041 in
2.7354 in

2.1228 to 2.1236 in
0.0014 t 0 0.0037 in
21032 in

0.005 to 0.0127 in

0.090 t0 0.093 in
0.095 to 0.097 in
0.099 to G.101 in

0.311 10 0.319 in
3.54210 3.543 in

24872 to 2. 4845 in
24823 to 2 4838 in
2758210 2.7592 in

262410 2. 625 1n
2953 to 2.954 in
22 to 29 b in?
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Liners
Internal diameter:
White
Standard ... e 92,000 to 92,010 mm
Red
SLANAAT oo 92,010 to 92,020 mm
PrOtIUSION ooeveievis e e iees s e e e e e e e e e e anen U to 0,05 mm
AdIUSTMENT ... Shims
Shims available .......cocvemeeeeeee e, 0,15 mm
0,20 mm
0,23 mm
Maximum ovality ..., 0,100 mm
MaxXimUM tAPBF ... 0,100 mm

Cylinder heads

Minimum thiCKness ..o cri e
Gaskets

Free thickness Identity

Number 220304608 ......... No notch ...
Number 220304618 ......... Tanotch e
Number 22032043A ......... 2 notches ..o
Fitted thickness

Number 220304608 ...
Number 220304618 ... aaeaa
Number 22032043A ...

End plates
Height o

Connecting rods

91,26 to 91,34 mm

3.6220 to 3.6224 in

3.6224 to 3.6228 in
0 to 0.002 in

0.006 in
0.008 in
0.009 in
0.004 in
0.004 in

3.5471to 3.545 in

0.063 in
0.071 in
0.067 in

0.056 in

0.064 in
0.059 in

3.593 to 3.596 in

Weights (connecting rod complete with small end bush, big-end cap and big end bo lts, but without the

big-end shell).
Letter Code

$mall end bush

Intemnal diameter:

MINIMIUM L e ean e
LY F 41 ¢ 110« 1 SO
Wear limit between bush

and gudgeon pin ...

Big-end bearings

Standard

Internal diameter ...
Bearing undersizes:

0,25 mm (0.01 in) and 0,5 mm (0.02 in) less than the dimensions given.

1100 to 1109 gr
1110 to 1119 gr
1120 to 1129 gr

. 1130 to 1139 gr

1140 to 1149 gr
1150 to 1159 gr
1160 to 1169 gr
1170 to 1179 gr
1180 to 1189 gr

30,030 mm
30,045 mm

0,100 mm

53,975 to 54,014 mm

3880to 39.12 0z
3915 to 39.47 oz
39.51 to 39.82 oz
39.86 to 40.17 oz
40.21 to 40.53 oz
40.56 to 40.88 oz
4092 to 41.23 o2
41.27 to 41.58 oz
41.62 to 41.94 oz

1.1823 in
1.1828 in

0.004 in

2125 t0 2.126 in
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Pistons
Skirt diameter:
(measured at approximately 15 mm (0.6 in) above the bottom of the skirt).

CdaSE A oo 91,965 to 91,975 mm
CIaSS B i et 91,975 to 91,985 mm
Piston skirt wear limit ... 0,05 mm

Maximum ovality of gudgeon pin bore .................... 0.05 mm

Piston clearance.

Tap of piston to cylinder head ..., 0,85 to 0,94 mm
Piston protrusion above crankcase ... 0,48 to 0,57 mm

3.6207 to 3.6211in
3.6211 to 3.62714 in
0.0019 in
0.0019 in

0.0335t0 0.0370 in
0.0189 to 0.0224 in

Fit gasket Number 220304608 (1,42)

0,68 to 0,77 mm

0.0268 to 0.0303 in

Fit gasket Number 220304618 (1,62)

0,58 to 0,67 mm

0.0228 to 0.0263 in

Fit gasket Number 22032043A (1,52)

Maximum piston to liner clearance ................ceeee 0,15 mm

Piston rings
Clearance in groove:

TOP oo e 0,080 to 0,130 mm

SeCONd . v 0,070 to 0,102 mm

OHl CONIFOL oo et eeeea v e e 0,030 to 0,062 mm
Fitted gap:

TOP it 0,40 to 0,65 mm

SRCON e r e 0,25 to 0,45 mm

Ol COntrol ..o e e 0,25 to 0,58 mm

Gudgeon Pins

VP e s Fully floating
T L= L= SRR U RO UORPTO 29,990 to 29,996 mm
Clearance in connecting rod ........ccoevevoiievcncnceeneene. 0,034 to 0,055 mm
Wear limit between gudgeon

pin and connecting rod bush ... 0,100 mm
Camshaft

Journal diameter ... erer e e 53,48 to 53,50 mm
Clearance in bEATNES ...c.cooiviviiiiiiee e, 0,040 to 0,11 mm

Cam lobe minimum dimensions:

Inlet (A)
(O
() v
Exhaust (B)
(O e s s
1 ) S O U
Thrust plate thickness ...

0.006 in

0.0031 to 0.0051 in
0.0027 to 0.004 in
0.0012 to 0.0024 In

0.0157 to 0.0256 in
0.0098 to 0.0177 in
0.0098 to 0.0228 in

1.180 to 1.181 in
0.0013 to 0.0022 in

0.004 in

2.105 to 2. 106 1n
0.0016 to 0.0043 in

1.516 In
1.799 in

1.476 in
1.777 in
0.155 to 0.159 in
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Tappets
Qutside diameter ... e 14,965 to 14,985 mm
Rocker gear
Shaft diarmeter ..o e 21,979 to 22,00 mm
Bush internal diameter...........cccooociiiiimiiiiiee e, 22,020 to 22,6471 mm
Assembly clearance ... 0,020 to 0,062 mm
Wear limit between bush and shaft .......................... 0,2 mm
Valves
Face angle:
It o 55° 30¢
B aUSt L e 45° 30
Head diameter:
et e 40,05 to 40,25 mm
Exhaust c e 33,80 to 34,00 mm
Head stand down:
INTBT e e 0,80 to 1,20 mm
EXRAUSE oo 0.79to 1,19 mm
Stem diameter:
INTEE e 7,940 to 7,960 mm
ExRaust ..o e 7,920 to 7,940 mm
Clearance in guide:
Inlet ........ e e e 0,040 to 0,075 mm
X aUSt e, 0,060 to 0,095 mm
Valve guides
Inside diameter .. e 8 to 8,015 mm
Fitted height (above spring
plate counterDore) ... 13,5 tc 14 mm

S

7

RR157TM

Yalve seat inserts
Machining dimensions
Exhaust (1)

e s 36,066 to 36,050 mm

B 7,00 to 7,05 mm

L O OO RT 44° 30

DD 1,70 to 1,80 mm

B oo 10,00 to 19,10 mm
Iniet (2)

B o ey 42,070 to 42,086 mm

e e 7,14 10 7,19 mm

H o e e 34° 30

| e e 1,9 tc 2,0 mm

K. ... PO U PSR 10,25 to 10,35 mm

10

6.589 to 0.590 in

0.865 to 0.866 in
0.867 to (.868 in
0.0.0008 to 0.0024 in
0.008 in

1.576 to 1.584 in
1.331t0 1.338 in

0.0315 10 0.0472 in
0.0311 to 0.468 in

0.312t0 0.313 in
0.311tc 0.312in

0.0016 to 0.0029 in

0.0024 to 0.0037 in

0.314 10 0.315 in

0.531 to 0.551In

1.4199 to 1.4193 in
0.275 to 0.277 in

0.067 to 0.071 in
0.393 to 0.397 in

1.6536 to 1.6569 in
0.281 to 0.283 in

0.075 to 0.079 in
0.403 to 0.407 in
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Valve springs

Free length ..o 44,65 mm
Fitted length ... 38,6 mm
Load at fitted length ... 34 + 3% Kg
Load at top of lift ... 92,5 + 3% Kg
Number of €oils ..o 5,33

Valve timing
Rocker clearance: Timing

131 T=] S U OV U PP SV POPIPRPPPPPOTSt 0,30 mm
X AUST et s 0,30 mm
Inlet vaive:
OPEBNS .o s 22°¢ + 5° B.T.D.C.
LS BS oo 48° + 5° AB.D.C.
Exhaust valve:
OPENS (oo e 60° + 5° B.B.D.C
oSS ovr e e e 24° + 5° AT.D.C
Lubrication
System pressure with oil at 90 - 100°C
at 4,000 reV/MIN ..ot 3,5 to 5,0 kgfiem?
Pressure relief valve opens ... 4 to 4,5 kgtem?
Pressure relief valve spring
-free dength o 57,5 mm
Oil pump:
Outer rotor end float ... 0,081 to 0,097 mm
Inner rotor end Hoat .......ooiiie i 0,081 to 0,097 mm
Quter rotor to body
diametrical clearance ...........coiiii e 0,130 to 0,230 mm
Rotor body to drive gear
Clearance ... 0,050 to 0,070 mm

COOLING SYSTEM

ThemOSIAl ..ot e et er e e 83°C + 2°C
PrESSUIE CAP .oiovviorrreeieiiieimeeaiee oo ariese e se s 0,7 kgf cm’
DRIVE BELT TENSIONING

On 'V' type installed drive belts using a
recognised driving belt tension gauge to be :-

On 12,7 mmwide belts ... 355-400N ...

“In field" Tensioning - No gauge available

Deflection of belt run between longest belt

CENIres tO De - . 0,5 mm per 25 mm of belt run

1.76 in

1.52 in

75 + 3% Ibf.
204 + 3% Ibf.

0.012in
0.012in

50 to 57 Ibf/in®.
57 ta 64 Ibfrin’,

2.26n.

0.003 to 0.004 in.
0.003 to 0.004 in.

0.005 to 0.009 in.

0.0 02t0 0.003 in.

15 b fiin?

80-90 Ibf

11
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Fuel lift pump

Turbo charger:

Shaft radial clearance
Shaft axial clearance

Waste gate valve:

Opening pressure

CLUTCH

Make and type
Diameter

12

Valeo, diaphragm
235,0 mm

0. 016 in
0.006 in

13 Ibf/in?

9.25in
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ENGINE TUNING DATA

Model: Diesel Range Rover ........c..ccooereniicnennenn. 1990 MODEL YEAR 2.5 LITRE ENGINE
Engine

YR e 95A VM Type HR 4924 HI

Capacity ... e, 2500 cm’® 152.32 in’
Compression Pressure .........ccocoviiie e 24 to 26 kgfrcm? 340 to 370 Ibfin?
bnjection order ... 1-3-4.2

tdling speed ..o 750 - 800 rev/min

Maximum light running speed ... 4700 to 4730 rev/min

Maximum governed road speed ... 4200 rev/min

Valve rocker clearances {(cold)

Il 0,30 mm 0.012 in
EXhaUSt o 0,30 mm 0.G12 in
Fuel injection pump

Make and tyPe ....oooeiiee e Bosch Rotary VE 4 10F 2100 L269

Injection pump timMINg ........ccccoooeiiiiin i 3-0 + 1°BT.D.C.

Injectors

Make and type ..o, Bosch KBE 58 S 4/4

Nozzle type ... DN OSN 1510

OPpening pressure ..o oo, 130 + 8/-0 BAR

Heater plugs
Make and tYPe ..o Bosch 0.250.201.012
Nominal voltage ... 11 volts
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ENGINE TUNING DATA

Model: Diesel Range Rover ......coeeeiccecceemnnnnnnce

Engine

TP e
CAPACIY oo e
Compression pressure at crank speed 150 rev/min ...
Infection order ...
ldling speed ...
Maximum light running speed ............ccooeeeiiinnee
Maximum governed road speed ...

Valve rocker clearances (cold)

LBt e

Fuel injection pump

Make and tYPe ..o
Infection pump timing ...

Injectors

Make and type ...
NOZZEE TYPE ...t
OPpening Pressure ............ocoiireeien e

Heater plugs

Make and type ...
Nominal voltage .............cooceviiiii

1986 MODEL YEAR 2.4 LITRE ENGINE

11A VM Type HR 492 HI
2393 cm?®

32 to 35 kgfiem?
1-3-4-2

750 - 800 rev/min

4700 to 4730 revimin
4200 rev/min

0,30 mm
0,30 mm

Bosch Rotary VE L 168-1
3° B.T.D.C.

Bosch KBE 58 § 4/4
DN QSD 263
150 +8/-0 BAR

Bosch 0.250.201.012
11 volts

146.03 in®
450 to 500 Ibfiin?

0.012 in
0.012 in
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TORQUE WRENCH SETTINGS

ENGINE Nm Ibf/ft
Camshaft SCrews ..o e 24 18
Connecting rod bolts ... 79-83* 56-61"*
Crankshaft pulley nut............. 146 - 157 108 - 116
Cylinder head bolts (Nos 110 10) oo SEE SPECIAL

Cylinder head bolts (No 113 oo PROCEDURE

Cylinder head oil pipe unions ..........cccoorvviiiierenn 8 6
Engine coolant rail bolts ... 8 6
Engine mountings ..o 49 36
Engine sump bolts ... 11 8
Engine sump pan bolts ..................coiin 11 8
Exhaust manifold nuts ... 30 - 34 22-25
Exhaust pipe flange bolts ... 24 .30 18 - 22
Flywheel bolts ... e 108 80
Flywheel housing bolts ... 49 36
Fuel line unions ... 19 14
Heater plugs ..., 23 17
idier gear screws 2.4 litre engine ... 24 - 30 18- 22
Injection pump mMounting NUt ... 30 - 37 2223
Injection pump gear NUL.............ociinninn 88 65
INJECTOr NUL ... 24 - 30 18+ 22
Inlet manifold nuts ... 30- 34 22- 25
Main bearing carrier bolts ... 41-43 30- 32
Ol drain plugs oo 79 58

Oil filterbase ... 34 -4 25 - 30
Ol pUMP SEFEWS ..ot 24-30 18 - 22
Ol thermostal ... 68 - 79 50 - 58
Rear main bearing carrier nuts ..., 24 - 30 18 - 22
Rocker cover nUts ..., 9 7
Rocker shaft pedestal nuts ... 108 * 80 *
TIMINE COVer SCrews ... 12 9
Turbo charger to manifold nuts ... 24 - 27 18 - 20
VACUUM PUMP NULS .o 19 . 22 14.5 - 16
Vacuum pump screws 2.5 Litre Engine ................... 27.5 20
Valve gear oil pipe unions ... 8 ©
Water pump SCIews ... 24 18
ELECTRICAL Nm Ibi/ft
Alternatar tie rod .. 49 36
Alternator bracket to crankcase ... 54 40
Alternator pulley nut ... 54 40
Alternator bottom fixing ... 54 40
Starter motor 1o flywheel housing ... 68 50

* Apply Molyguard to threads before fitting.
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Capacities - nominal

Litres UK pints
Engine Sump and Oil Filter 8.0 14.0
Cooling system - includes heater 11,5 20.2
Anti-freeze solutions
Litres UK pints
Cooling system capacity 11,5 20
Anti-freeze required for 50% solution 57 10

NOTE: Coolant solution must not fall below proportions of one part anti-freeze 1o one part water, ie.
minimum 50% anti-freeze in coolant, otherwise engine damage will occur.

Corrosion inhibitor
When anti-freeze is not required, the cooling system must be flushed out with clean water and filled with a

solution of one part Marstons 5Q36 inhibitor to nine parts water to provide a 10% mixture concentration.

NOTE: All levels must be checked by dipstick or leve! plugs as applicable.

Recommended service instructions for temperate climates - ambient temperature range -10°C to 35°C

The following list of recommended engine oils should be used for oil changes and topping-up. They are
special high performance ofils that allow a maximum of 10,000 km (6,000 miles) between oil and filter
changes.

BP vanelius C3 Extra 15W/40
CASTROL Deusol Turbomax 15W40
MOBIL Delvac 1400 Super 15W/40
SHELL Myrina 15Wi40
VEEDOL Turbostar 15W/A0
ES50 Super Diesel Oil TD 15w/4
FINA Kappa LDO

TEXACO Ursa Super TD

Other approved oils include:-

Agip Sigma Turbo, Aral OL P327, Autol Valve - SHP, Aviaticon Turbo, Caltex RPM Delo 450, Castrol Dynamax,
Century SHPD, Chevron Delo 450 Multigrade, Divinol Multiax Extra, Ecubsol CD Plus, Eif Multiperformance,
Esso Special Diesel, Fanal indol X, Fuchs Titan Truck 1540, Gulf Superfleet Special, [P Taurus M, Total Rubia
TIR, Valvoline Super HD LD.

Continued
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The following list of cils is for emergency use oniy if the above oils are not available. They can be used for
topping up without detriment, but if used for engine oil changing, they are limited to a maximum of 5,000

km (3,000 miles) between oil and filter changes.

Use only oils to MIL-L-2 104C or API Service levels CD or SE/CD - 15W/40

BP Vanellus C3 Multigrade 15W/40
CASTROL Deusol RX Super 15W/40
ESSO Essolube XD-3 15Wi40
FINA Dilano HP 15W/40
MOBIL Delvac Su, =r 15W/40
PETROFINA Fina Dilang <PD 15W/40
SHELL Rimufa X 15W/40
TEXACO URSA Super Plus 15W/40

NOTE: Lubricant recommendations for the axles, steering and grease points are contained in Section

09 of the Range Rover Workshop Manual LSM180WM.

NOTE: Only the following oils may be used in the LT77 5 speed gear box.

Service instructions for temperate climates - ambient temperature range -10°C to 35°C

COMPOMENTS  [UNIPART BP CASTROL DUCKHAMS ESS0 MOBIL PETROFINA SHELL TEXACO
LT?? - Five Speed |Nia BP Autian C Castral TOF Cuckhams Esso ATF Type G | Mokl ATF 290 |fina Puriimatic  [Shell Donaa T8 [Tenmane Type G
Cearbox C-Matig 13C

Service instructions for ambient conditions outside temperate climate limits or for markets where the products

listed are not available

SERVICE CLASSIFICATION WORLOWIDE iAMBIENT TEMPERATURE °C

COMPONENTS

PERFORMANCE | EVEL i

'

SAE vxscosnvl-ao'l -20" -10°

o°

| 10°1 20°1 30° 1 40° 1 50°

LT77
5 Speed
Gearpox

ATF M2C 33 F or G . |
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SUPPLEMENTARY MAINTENANCE SCHEDULE FOR DIESEL - RANGE ROVER

The following supplementary schedule should be used together with the schedule in the main Workshop
Manual, for the complete maintenance of Range Rover Diesel models.

Every 500 km (250 miles})
- Check engine oil level
After first 1,500 km (1000 miles)

- Tighten inlet manifold, exhaust manifold and
turbo-charger bolts (See Section 06 for torque
wrench settings)

- Change engine oil and filter

- Check engine coolant level

- Check drive belt tension

- General check for fluid leaks

- Check tappet clearance

Every 10,000 km (6,000 miles)

- Change engine oil and oil filter
- Drain sedimenter

- Change fuel filter

- Check for fluid leaks

- Check drive belt tension

Every 20,000 km (12,000 miles)

- Clean lift pump filter

- Clean fuel sedimenter

- Clean fuel tank breather pipe
- Change arr filter element

- Check engine cold idle speed

Every 40,000 km (24,000 miles)

- Check tappet clearance
- Check glow plug operation (continuity)
- Remove diesel injectors, spray test and refit

Every 80,000 km {48,000 miles)

. Remove intercooler element and flush out using
‘GENKLENE' produced by ICl Ltd

Every 96,000 km (60,000 miles)

. Check turbo-charger impeller shaft axial and radial
clearance (See Section 04 General Specification
Data)

- Check wastegate operation

SPECIAL MAINTENANCE INSTRUCTION

Tighten, in the sequence shown below, the centre
six cylinder head bolts a further 10° at the first
40.000Km (24,000 miles) only and similarly at the
first 40,000Km (24,000 miles) after the cylinder
heads have been removed and refitted.

RR1757TM

The maintenance intervals in this schedule are for European highway driving conditions, for change intervals
of engine oil and all filters, under severe abnormal operating conditions, consult your nearest Land Rover
Dealer.
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ENGINE COOLANT

The level of coolant in the expansion tank should
be checked daily or weekly dependent on the
operating conditions.

The expansion tank is located in the engine
compartment and:-

On 2.4 litre engines is fitted with a spring loaded
filler cap. (1) FIG RR1154

On 2.5 litre engines is fitted with a plastic filler cap
and combined cootant level sensor. (2) FIC
RR2729M

WARNING: Do not remove the expansion tank
filler cap when the engine is hot, because the
cooling system is pressurised and personal
scalding could result,

when removing the filler cap, first tum it
anti-clockwise a quarter of a turn and allow ali
pressure to escape, before tuming further in the
same direction to lift off.

with a cold engine the expansion tank should be
approximately half tull.

When replacing the filler cap, it is important that it
is tightened down fully. Failure to tighten the filler
cap properly may result in water loss, with possible
damage to the engine through overheating.

Frost precautions and engine protection,

To prevent corrosion of the aluminium alloy engine
parts it is imperative that the cooling system is filled
with the specified strength soiution of clean water
and the correct type of anti-freeze, winter and
summer, or water and inhibitor if frost precautions
are not required. Never fill or top up with water
only, always add an inhibitor if anti-freeze is not
used. See Data Section 6 for specified anti-freeze
and inhibitor.

CAUTION: Do not use salt water even with an
inhibitor, otherwise corrosion will occur. In
certain territories where the only available water
supply has some salt content use only rain or
distilied water.

The cooling system should be drained and flushed
out and refilied with anti-freeze or inhibitor every
40,000 km {24,000 miles) or sooner where the
purity of the water is gquestionable Refill through
the radiator filler plug and expansion tank.

After the second winter the system should be
drained and thoroughly flushed by using a hose
inserted in the radiator filler orifice. Before adding
new anti-freeze or inhibitor examine all joints and
renew defective hoses to make sure that the system
is leakproof.

NOTE: Whenever the cooling system has been
drained and refilled, the vehicle should be run
for approximately 20 minutes to ensure that the
thermostat is open. Recheck the coolant level
top up as necessary.
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ENGINE OIL LEVEL CHECKING AND TOPPING UP
- Fig. RR1155
Withdraw the dipstick (1) and wipe the blade clean.

Re-insert the dipstick fully, then withdraw it and
check the oil level indication, which must be
between the 'MAX' (top) and 'MIN' (bottom) mark.

RA11SS

To top-up, remove the filler cap (2) and top-up the
engine with new oil, then repeat the checking and
topping-up procedure until the ol level is correct.
Do not overfill. Do not forget to replace the filler
cap.

Oil draining and refilling - Fig RR1156

The oil should be drained after a run when the
engine is warm. The oil filter can be renewed while
the ail is draining.

Place a container under the engine that has a
capacity of at least 7 litres (12 pints)

Unscrew the drain plug (3) and drain the oil. Clean
the drain plug; use a new sealing washer if
necessary and refit the drain plug.

Fill the engine with the correct quantity of new oil
and recheck the level.

Engine oil refill and filter renewal

Following any drain and refill of the engine oil or
renewal of the engine oil filter cartridge the engine
must be run at idle speed for a short period to
allow oil pressure to build up in the turbo-charger.

CAUTION: Serious damage to the turbo-charger
will result if the engine is run above idling
speed before oil pressure is restored.

Oil filter cartridge renewal - Fig. RR1157
Slacken the clip and disconnect the air intake hose
from the turbo-charger.

Clean the area around the filter head, and place a
container beneath the engine.

Unscrew the oil filter cartridge (1) and discard it.

Wet the seal (2) of the new oil filter with engmne
oil.

Screw the new filter into position, using hand force
oniy.

Check the engine oil level.

Refit the air intake hose to the turbo-charger and
tighten the clip.

Start the engine and check for leaks.

Stop the engine, wait a few minutes, then check
the oil level and top-up if necessary.
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MAIN FUEL FILTER - Fig. RR1161

Draining off water and sediment

It is essential that any water and sediment in the
fuel filter is drained off, as water in the fuel can
result in damage to the injection pump.

Hold a small receptacle beneath the drain cock.

Unscrew the drain cock (1) at the bottom of the
fitter half a tumn.

Drain off water and sediment.

Immediately fuel starts to flow from the drain cock
tighten the drain cock.

NOTE: Any delay in tightening the drain cock
when the fuel starts to flow could possibly mean
bleeding the fuel system.

RARB1161

Renewing the fuel filter element

Clean the area around the filter head, and place a
container beneath the filter.

Unscrew the filter (2) - a quantity of fuel will be
released - and discard the filter. A hexagon is
formed on the base of the filter for unscrewing it
with a spanner. .

Wet the seal (3) of the new filter with fuel.

Screw the new filter into position and tighten with a
spanner.

Ensure that the drain cock at the bottom of the
filter is screwed up tight.

FUEL SEDIMENTER

The sedimenter is attached to the left-hand side of
the chassis frame near the fuel tank, and increases
the working life of the fuel filter by the larger
droplets of water and larger particles of foreign
matter from the fuel,

Drain off water as follows:

Drain off water - Fig. RR1159

Slacken off drain piug (1) and allow water to run
out. When pure diesel fuel is emitted, tighten the
drain plug.

Clean element - Fig. RR1160

If fuel is used from dubious storage facilities, the
sedimenter should be removed and cleaned as
circumstances require or as specified in  the
mazintenance schedule.

Disconnect the fuel inlet pipe from the sedimenter
and raise pipe above the the level of the fuel tank
and support in this position to prevent fuel draining
from the tank.

RR1160

Support the sedimenter bowl (1), unscrew the bolt
(2) on the top of the unit and remove the bowl.
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Remove the sedimenter element (3} and clean all
parts in kerosene. Fit new seals (4) and reassemble
the sedimenter.

Slacken off the drain piug, when pure diesel fuel
runs out, tighten plug. Start the engine and check
the sedimenter for leaks.

Cleaning fuel tank breather pipe - Fig. RR1168

The fuel tank breather pipe must be cleaned
regularly to prevent diesel oil residue and road dust
causing blockage. The pipe is located underneath
the vehicle and runs down the body panel joint, to
the rear of the fuel tank filler neck.

Clean the pipe at the intervals specified in the
maintenance schedule, or more frequently if
operating in dusty or muddy conditions.

Wipe clean the end of the breather pipe (1) and
use a stout piece of wire to clear the inside.

(%]

AR1168




RANGE
10| MAINTENANCE SCHEDULES AND OPERATIONS ROGVER

RENEW AIR CLEANER ELEMENT -Figs.
RR1158/RR1171

Disconnect the hose (1) from the air cleaner.
Release the retaining strap (2) and lift up the air
cleaner assembiy.

Fit a new element, rubber seal end first, and
reassemble the air cleaner.
AR11SE

Unscrew the knob (3) and remove the end cover
(4) from the air cleaner casing. Unscrew the wing
nut (5), discard the element (6) and wipe clean the
casing and cover.

RR11T

CHECK AIR CLEANER DUMP VALVE - Fig. RR1169
Squeeze open the dump valve (7) and check that
the interior is clean. Also, check that the rubber is
flexible and in good cendition. If necessary, remove
the dump valve to clean the interior. Fit a new valve
i the original is in poor condition
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TAPPET ADJUSTMENT - Fig. RR1164
The correct clearance is: inlet and exhaust 0,30 mm
{0.012 in) engine cold.

Remove rocker cover

Unscrew the centre retaining bolts and remove the
rocker covers for each cylinder, taking care not to
lose the seals from the top of the rocker cover.

Check and adjust the tappets
Tum the engine over until number 1 valve
(counting from front of engine) is fully open.

Using a 0,30 mm (0.012 in) feeler gauge (1) check
the clearance between the valve tip and rocker pad
of number 7 valve.

Adjust the clearance by slackening the lock nut (3)
and tuming the tappet adjusting screw clockwise to
reduce clearance and anti-clockwise to increase
clearance. Recheck the clearance after tightening
the lock nut.

Continue to check and adjust the remaining tappets
in the following sequence:

Wwith No.1 valve fully open adjust No.7 vaive.
Wwith No.8 valve fully open adjust No.2 vaive.
With No.5 valve fully open adjust No.3 valve.
With No .4 valve fully open adjust No.6 valve.
With No.7 valve iully open adjust No.1 valve.
with No.2 valve fully open adjust No.8 valve.
With No.3 valve fully open adjust No.5 valve.
With No.6 valve fully open adjust No.4 valve.

Refitting the rocker covers
Clean the rocker cover gasket seating face.

Inspect the rocker cover gaskets; renew if damaged.

Position the rocker cover with the oil filler cap on
No.1 cylinder, and the rocker cover with the
breather pipe to No.3 cylinder

Check that the collars and seals are located on the
top of the rocker covers, then fit the rocker covers
and tighten the retaining nuts.
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CHECK DRIVE BELTS. - adjust or renew
Right-hand steering - Fig. RR1162
Left-hand steering - Fig. RR1163

WARNING:Disconnect the battery to prevent any
possibility of the starter motor being operated.

The procedure for checking and adjusting the dri.e
belts for the altemator (1), power steering pump (.}
and the optional, air conditioning compressor (3) is
similar. Examine all belts for wear and renew if
HECESSBW‘

NOTE: Any marks on the outside of the air
conditioning drive belt, caused by beit slipper
bracket, can be ignored.

Check the tension of each drive belt, the belts
should fit within the foliowing dimensions, when
checked at mid-point between the puileys on the
longest side of the belt.

Using a recognised drive belt tensioning gauge the
tensions to be:-

On 'V' type drive beits:-

12,7mm wide belts ......... 355-400N ....... 80-90 Ibf
On poly 'V' drive beits 2.5 Litre Engines:-

Power steering pump ....... 400N ... 90 Ibf

Alternatoriwater pump .....490N .......... 110 Ibf

“In field" Tensioning-No gauge available

Using normal hand pressure to check deflection,
the belt should be tensioned to give a deflection of
0,5 mm per 25 mm of belt run between belt
centres.

If any of the drive belts require adjustment, slacken
the applicable pivot bolt (4) and the adjusting
bracket nut and screw (5), pull the driven unit away
from the engine until the belt is tight. Tighten the
adjusting bracket then tighten the pivot bolt. Check
the belt tension and readjust if necessary.

CAUTION: When iitting a new drive belt,tension
the belt as described above. Reconnect the
battery, start and run the engine for 3 to 5
minutes at fast idle, after which time the belt
must be re-checked. If necessary retension the
belt.

RR1162

RIGHT HAND STEERING
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RR11G3

LEFT HAND STEERING
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INJECTORS - Fig. RR1165

To locate a faulty injector, slacken the feed pipe
union nut on the suspected injector and run the
engine slowly. if there is no change in engine
performance or if a faulty condition, such as a
smoky exhaust, has disappeared, it can be assumed
that the injector is faulty and a rerfacement injector
should be fitted.

Unscrew the retaining nut and remove the rocker
cover adjacent to the injector to be removed.

Disconnect the fuel leak-off pipe (1) and the high
pressure pipe (2) from the injector.

Unscrew the mounting nut (3), and remove the
mounting clamp, injector (4) and sealing washer.

Before fitting an injector fit a new sealing washer.

Fit the injector, its mounting clamp and tighten the
tnjector retaining nut to a torgue of 1,7 kg/m (12
Ity

Refit the high pressure feed pipe and leak-off pipe.

Refit the rocker cover; renew gasket if it is
damaged; check that the coilars and seals are
located on top of the rocker cover before fitting
and tightening the rocker cover.

NOTE: Fit the rocker cover with the oil filler cap

on No.1 cylinder and the rocker cover with the
breather pipe to No.2 and 3 cylinders.

19

CHECK COLD START ADJUSTMENT AND COLD
IDLE SPEED 2.4 LITRE ENGINE

NOTE: It is important that these checks are only
carried-out when the engine is coid.

Cold start adjustment

1. Check dimension 'A' which should be 3mm to
4mm.
if adjustment is required slacken the cable clamp
nut and move the clamp forward or rearward as
necessary to achieve the correct dimensions and
tighten the clamp nut.

Cold idie speed

2. The cold idle speed shouid be between 1000
and 1100 r.p.m. If adjustment is required slacken
the nut and move the lever stop (3) to increase
or decrease the speed accordingly and tighten
the nut.

nazvsor\ﬁ/ IEA. . =R J

CHECK AND ADJUST FAST IDLE SETTING
PROCEDURE 2.5 LITRE ENGINE.

NOTE: 1t is important that these checks are
carried-out when the engine is warm - water
above 40°C.

Fast idie adjustment

1. Dimension 'A' should be 4.5 mm. Adjust the
lever inserting a 4.5mm distance piece into the
gap to hold this dimension.

2. Move the accelerator lever to achieve engine
speed 1000 to 1100 r.p.m. (no load).

3. Release and move the lever stop untit it rests
against the stop tab on the accelerator lever.

Retighten the lever stop. Remove the distance - _

piece.
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18G.1367A 18G.1367-1A 186G.1368

Remaover crankshaft pulley Adaptor crankshaft gear remover  Remover and holder
injection pump drive gear 2.4
engine

18G.1374 18G.137% 18G.1377

O

Replacer crankshaft rear oil seal Replacer timing cover oil seal Removerireplacer valve guide

137
18G.13788 18G.1369A 18G 13708

Retziner beam and gauge block Timing gauge Remover/replacer sleeve
cylinder liner crankshaft
2BX
18G.1371 18G.1372B 18G.137

Remover cylinder liner Remover/replacer crankshaft
bearings Thrust pad
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18G.1373 MS.768 i MS.150-8

T
Dia. 79 mm-85 mm

Removereplacer front and rear Basic handle set valve seat cutter Adjustable pilot

crankshaft bearings

MS.621 LST 122

Dia. Range 28.5 mm-44mm 15 & 45'
Adjustable valve seat cutter Angle gauge

MS 690 18G.79 MS.107

Dia. Range 52 mm-42.5 mm 35
Adjustable cutter Clutch centralising tool Adaptor timing injector fuel pump

LST-139

Remover and holder injection
pump drive gear 2.5 engine.
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DIESEL ENGINE FAULT DIAGNOSIS

SYMPTOMS

Engine will not start
Start with check No. 1 and proceed as directed

Engine lacks power (ensure that the vehicle is not overloaded)
Start with check No. 34 and proceed as directed

Incorrect idling
Start with check No. 26 and proceed as directed

Excessive exhaust
Start with check No. 17 and proceed as directed

Engine misfires
Start with check No. 29 and proceed as directed

Continued
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10.

1n.

12.

13.

14.

15

17.

18.

ENGINE FAULT DIAGNOSIS
CHECK:

Does the starter motor turn the engine?

Dioes the starter turn the engine at normal starting speed?

Is the engine oil of the correct grade?

Is the battery charged and in good condition?

Are all the cables and connections in the starter and solenoid circuit satistactory?

Are the heater plugs operating?

ks the heater plug electrical circuit satistactory?

Does the manual cold start advance operate correctly?

Is fuel reaching the imjectors?

Is the fuel cut-off solenod working?

Is the solenaid electrical arrcuit satistactory?

Is there a supply of clean fuel in the tank?

Are there leaks at fuel pipes or connections?

Is there a biockage in the fuel system?

Is the fuel lift pump operating?

Does the fuel system require bleeding?

Are the injector pipes connected in the correct firing order?

Are the correct injectors fitted?

YES:
NO:

YES:
NG

YES:
NO:

YES:
NO:

YES:
NO:

YES:
NGO

YES:
NO:

YES:
NO-:

YES:
NO:

YES:
NO:

YES:
NO:

YES:
NG

YES:
NO:

YES:
NO:

YES:
N

YES:
N0

YES:
NO:

YES:
NO:

ACTION:

Check 2
Check 4

Check 6
Check 3

Check 4
Change the ol

Check 5
Charge or renew the battery as necessary

Suspect faulty starter or solenoid
Repair as necessary

Check 8
Check 7

Check the heater plug
Repair the circuit

Check 9
Renew cold start device

Check 17
Check 10

Check 12
Check 11

Suspect fautty solenoid
Repair as necessary

Check 13
Fill the tank and bleed the system

Repair the leaks and bleed the system
Check 14

Clear the blockage or renew the filter system
Check 15

Check 16
Renew the lift pump

Bieed the fuel system
Suspect faulty injection pump

Check 18
Correct the finng order

Check 19
Fit correct injectors
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ENGINE FAULT DIAGNOSIS
CHECK: ACTION:
19.  Are the injectors fitted correctly YES: Check 20
NQ: Rectify the error
20. Is the injection timing correct? YES:  Check 21
NO:  Re-set the timing
21. s the air cleaner or trunking blocked? YES: Clear the blockage
NO: Check 22
22. s the injector spray pattern, opening pressure and test performance sausfactory? YES:  Check 23
NO:  Clean or renew INjECIOrs as necessary
23, Are valve clearances correct? YES: Check 24
NO:  Adjust the valve clearances
24, Are the cylinder compression pressures satisfactory? YES: Check 25
NO: Locate and correct the fault
25, Is the injection pump delivery correct? YES:  Suspect faulty turbo-charger
NO: Adjust or renew the injection pump
26. Does the throttle cable operate correctly YES: Check 27
NO: Reparr or renew the throttle cable
27.  Does the throttle cable have at least 1.5 mm {1/16") free play? YES: Check 28
NO:  Adjust the throttle cable
28. Is the idle speed screw setting correct? YES: Check 29
NO:  Adjust the engine dle speed
29. s the fuel tank air vent restncted? YES: Clear the restriction
NO: Check 30
30.  Are there leaks at the fuel pipes or connections? YES: Repair the {eaks and bleed the system
NO:  Check 31
31.  Is there a biockage in the fuei system? YES: Clear the blockage and bleed the system
NO:  Check 32
32. s the lift pump operating correctly? YES: Check 33
NQ: Renew the ift pump
33. Does the fuel system require bleeding? YES: Bleed the system
NO: Check 17
34.  Are the brakes binding? YES:  Adjust the brakes
NO:  Check 33
35.  Is the throttle cable transmutting full travel to the throttie lever? YES: Check 17
NGO:  Adjust the throttle cable
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REMOVING AND REFITTING ENGINE

The procedure for engine remove and refit is simHar
to the petrol engine. The major component
differences are highlighted in the following
procedure. All instructions refer to both 2.4 and 2.5
engines unless otherwise stated.

CAUTION: Seal all pipe ends ::ainst the ingress
of dirt after disconnecting il, fuel, fluid,
vacuum or air conditioning pipelines.

Removing

1.  Remove the radiator and intercooler unit. The
radiator unit has a built in engine oil cooler,
access to the lower union is possible when
the fan cowl is removed.

assembly and

2. Remove the air cleaner

connecting hoses.

3. Remove the power steering pump outlet and
inlet hoses.

4. Disconnect the engine hamess multiplug and,
if the vehicle has air conditioning, the wiring
to the compressor clutch.

5. (Air conditioning vehicles only) tum the high
and low pressure compressor service valves to
the OFF  position  {fully  clockwise).
Depressurise the compressor and remove the
high and low pressure hoses.

6. Disconnect the heater retum hose at the water
pump and draw it clear.

Remove the heater inlet hose at the bulkhead
connection.

~1

8. Remove the split pin securing the inner

throttle cable to the fuel injection pump.

9.  Depress the tags on the outer cable adjusting
screw to release the cable from the mounting
bracket.

10. Disconnect the vacuum pipe from the vacuum
pump.

11. Disconnect the glow plug feed wire.

12. Remove the main fuel line at the fuel pump,
retaining the washers.

13.

14.

18.

19.

20.

21.

22

Remove the inlet and outlet fuel lines at the
filter assembly.

Remove the spill return pipe union at the fuel
injection pump.

Remove the exhaust manifold heat shieid.

Release the exhaust flange nuts and

disconnect the exhaust down pipe.

Remove the starter motor heat shield, wiring
connections and fixings to the bell housing.
Leave the starter motor attached to the engine
btack.

Remove one centre engine mounting nut from
each side.

Remaove the fixings securing the bell housing
to the engine.

Attach a suitable lifting chain and hoist to the
engine lifting hooks.

Raise the engine clear of the mountings and
support the gearbox.

Remove the right hand engine mounting.
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22,30

23. Remove the centre bolt from the left hand
engine mounting.

AR1692ZM ) .

24. Withdraw the engine from the gearbox and
release the gearbox and transfer box breather
pipes from their securing clip.

25. Lift the engine ciear of the vehicle.

Refitting.

Before refitting the engine

Smear the splines of the primary pinion, the clutch
centre and withdrawal unit abutment faces with
molybdenum disulphide grease, Rocol MTS.1000.
Smear the engine to pearbox joint faces with
Hylomar jointing compound.

26.

27.

28.

29

34.

35.

Attach a lifting chain and hoist to the engine
lifting hooks.

Lower the engine into the engine bay and
locate the gearbox and transter box breather
pipes in their securing clip.

Locate the primary pinion into the clutch and
secure the engine to the bell housing with at
feast two bolts.

Fit the left hand centre engine mounting bolt.

Fit the right hand engine mounting and centre
bolt.

Lower the engine on to the mountings.

Secure the fixings at both front engine
mountings.

Remove the lifting equipment and the gearbox
support.

Reverse instructions 1 to 17.

Prime the fuel system.
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ENGINE EXTERNAL COMPONENTS

Intet manifold

Engine coolant rail
Turbo-charger

Engine lifting eye

Heat shieid

Exhaust manifold
Sealing rings

Cylinder head bolt and spacer block
Qil filler cap

10. Rocker cover

11. Valve gear ail feed pipe
12. Dipstick

13, Injector pipes

14. Vacuum pump *

15.  Qil filter element

16. Cylinder head end-plate
17. Cylinder head

18. Injector dowel

19. Heater plug

20. Heater plug copper link

b el AR S ol e

*NOTE: on 2.5 Litre diesel engines

Components No. 14, 24, 25, are deleted

Components No. 22, and 34, are revised
as shown below

AR2745M

21.
22.
23.
24
25,
26.
27.
28.
29.
30.
31
32
33.
34.
35.
36.
37.
38
39.

Turbo-charger support bracket
Coolant thermostat *

QOil thermostat

Vacuam pump gear *
Retaining clamp - vacuum pump *
Qit filter base adapter
Cviinder block

Fuel injection pump

'O' ring

Flywheel housing

Flywheel

Water pump

Crankshaft pulley

Timing cover *

Oil pressure relief valve

Sump

Sump pan

Fuel liftt pump

Cold start device

AR2746M
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KEY TO 2.5 LITRE DIESEL ENGINE VARIATIONS INSET A

32
33
34.
35
35
37
38.
39

—
SwoeNo bW

KEY TO ENGINE INTERNAL PARTS

Liner

Shim

'O’ ring seals
Compression rings
Oil control ring

Valve spring cap

Valve guide

Rocker shaft bush
inlet rocker arm
Rocker shaft (pedestal)

. Exhaust rocker am

Push rod

injector

Snap ring

Cudgeon pin

Vaive clearance adjusting screw
Piston

Infet valve

Exhaust valve

. Spring clip
. Tappet
. Oil pressure switch

Smali end bush

. Thrust plate
. Connecting rod

Retaining nut and washer

Vacuum pump and split gear assembly
Crankshaft gear

'O'-ning seal

Oil pump assembly

Camshaft gear

Fuel injection pump gear

'O'-ring seal

26,
27.
28.
29,
30.
3.
32
33
34
35.
36.
37.
38
39.
40.
41,
42,
43,
44,
45.
46.
47.
48.
49.
50.

Camshaft bearings
Connecting rod bearing shell
Carrier location and lubrication shaft
Central main bearing carrier
Central main bearing shell
Camshaft

Gear retaining nut (injection pump)
tdier gear

Crankshaft gear

'‘O' ring seal

Oil pump assembly
Camshaft gear

Fuel injection pump gear

'‘O' ring seal

Front main bearing
Crankshaft

'O’ ring seal

Oil pick-up pipe and strainer
Thrust washer halves

Rear main bearing

Rear main bearing carrier

'O’ ring seal

Crankshaft thrust spacer and 'O’ ring seal

Socket headed screw
Crankshaft rear oil seal
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DISMANTLING, OVERHAUL AND REASSEMBLY

Special Tools

18G 29 Valve lapping tool 18C 1371 Remaover cylinder liner
18G 55A Piston ring compressar 18C 1372B Remover replacer camshaft bearings
18G 79 Clutch centralising tool 18C 1373 Remover replacer crankshaft front
18C 106A Valve spring compressor and rear main bearings
18C 257 Circlip pliers (large) 18G 1374 Replacer crankshaft rear oil seal
18G 284 Impulse extractor 18G 1375 Replacer timing cover oil seal
18C 284-10  Adaptor remover injector 18G 1377 Remover replacer valve guides
18G 1004 Circlip pliers (small) 18G 1378B Retainer cylinder liner
18G 1367 Remover crankshaft pulley MS 70 Qil filter wrench
18C 1367-1A  Adaptor remover gear MS 76 Basic handle set
18C 1368 Remover and holder injection pump MS 107 Timing adaptor fuel injection pump
drive gear 2.4 enging MS 150-7 Expandable pilot
LST - 139 Remover and holder injection pump MS 150-8 Expandable pilot
drive gear 2.5 engine MS 621 Adjustable valve seat cutter
18C 1369A  Timing marker MS 690 Adjustable valve seat cutter
18G 13708 Remover replacer sleeve crankshaft LST 122 Cylinder head bolt angle gauge
DISMANTLING

REMOVING ANCILLIARY EQUIPMENT

NOTE: ALL INSTRUCTIONS REFER TO BOTH 2.4
AND 25 LITRE DIESEL ENGINES UNLESS
OTHERWISE STATED.

Remave the engine from the vehicle. Clean the
exterior and in the interests of safety and efficient
working, secure the engine to a recognised engine
stand and drain the oil from the sump. Before
commencing make a careful note of the position of
brackets, clips, harnesses, pipes, hoses, filters and
other miscellanecus items to facilitate re-assembly.

1. Remove the alternator and mounting bracket.
2. Remave the starter motor,
3. Remove the power steering pump.

4. Remove the Air Conditioning Compressar and
mounting brackets.

5. Remove the oil filter cartridge.

6. Remove the oil drain pipe from the
turbo-charger and engine block union.

-]

Remove the two socket headed bolts securing
the turbo-charger support bracket 1o the
cylinder block.

8. Disconnect the oil feed to the turbo-charger.
9. Remave the four bolts and release the

turbo-charger from the exhaust manifoid.

10

10. Remove the inlet and exhaust manifoids.

11. Remove the special nuts and lift off the four
rocker covers and joint washers.

12. Release the six bolts and remove the coolant
rail, complete with thermostat housing.

13. Disconnect the

injector pipes from the

injectors and injector pump.

14. Release

the clamp nuts and remove the

injectors compiete with spill rail and collect
the four dowels.

RRIGB1M

Tumn the crankshaft in a clockwise direction to

bring number one piston to T.D.C. on the

fiing stroke with number four cylinder valves

on the “rock". This condition is necessary for

removal of the injection pump at a later stage.
Continued
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16.

17.

18.

Remove the four single nuts and lift off each
rocker assembly keeping them identified with
their respective cylinder heads. Check that the
oil feed dowels are in position in the heads
and not inside the pedestals. Remove the
push-rods.

Remove all cylinder head bolts and clamps. Lift
of each cylinder head and gasket and number
it according to the bore from which it was
removed.

Withdraw the four bolts and remove the water
pump complete with puliey.

NOTE: Instructions 19 and 20 refer to 2.4 litre
engines only.

19.

20.

Remove the vacuum pump oil feed pipe.

Remove the two nuts and clamp plate and
withdraw the vacuum pump.

REMOVE INJECTION PUMP 2.4 LITRE ENGINES

1.

b

Remove the injection pump drive gear access
plate from front cover.

Remove the injection pump drive gear

retaining nut.

Iy ’
A
S A

18G1369A

RA1740M

18G1368

18G1367A

AR 1566M

Fit the timing marker 18G 1369A to the front
cover. The 'O' on the scate should line-up
with the groove in the crankshaft pulley.

Turn the crankshaft anti-clockwise, beyond the
75° mark on the scale, to remove backlash,
and then turn it clockwise until the groove in
the crankshaft pulley is aligned with the 257
B.T.D.C. mark. The key on the injection pump
shaft should now be at the 11 o'clock
position.

Fit special tool 18G 1368 to the front cover.
Lock the flywheel, and slacken the three nuts
that secure the injection pump flange to the
engine block.

Turn the centre bolt of the tool until the gear
releases from the taper. Remove the tool, and
pump retaining nuts and withdraw the pump
complete with cold start device.

RAISTOM

Lock the flywheel and remove the crankshaft
puiley securing nut.

Using special tool 18G 1367A withdraw the
crankshaft pulley.

Remove the timing cover and retrieve the
injector pumnp drive gear.

11
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REMOVE INJECTION PUMP 2.5 LITRE ENGINES

1. Using the pegged component, item & of
special tool LST - 139 remove the injection
pump drive gear access plate from front cover,

2. Remove the injection pump drive gear

retaining nut and washer.

CAUTION: Ensure the washer is removed to
prevent it from dropping inside the timing
cover,

RR2699M

Using a 47 mm distance piece fit the timing
marker 18G 1369A to the front cover. The 'O
on the scale should line-up with the groove in
the crankshaft pulley.

s |
Tam
AR1740M

4. Turn the crankshaft anti-clockwise, beyond the
25° mark on the scale, to remove backlash,
and then tum it clockwise until the groove in
the crankshaft pulley is aligned with the 25°
B.T.D.C. mark. The key on the injection pump
shaft should now be at the 11 o'clock position
as viewed from the front of the engine.

12

5.  Fit item 5 of special tool LST - 139 fiush to the

front cover. Lock the flywheel, and slacken the
three nuts that secure the injection pump
flange to the engine block.

6. Fit item 6 into the injection pump drive gear,

ensuring a flush fit against item 5 and the
centre bolt is fully retracted.

7.  Turn the centre bolt of the tool until the gear

releases from the taper. Retain the gear on the
tool. Remove the injection pump retaining
nuts and withdraw the pump complete with
cold start device.

RA2713

8. Lock the flywheel and remove the crankshait

pulley securing nut.

9. Using special tool 18C 1367A withdraw the

crankshaft pulley.

1BG1367A

AR2750 M ' o

106. Remove the timing cover with injection pump
drive gear.

11. Remove the special tool from the timing cover
and injection pump drive gear.

12. Reassemble the special tool LST - 139,
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REMOVE REMAINING COMPONENTS BOTH 2.4 &
2.5 ENGINES

1. Remove the clutch pressure plate and centre
plate.

2. Remove the three bolts and withdraw the
spigot bearing plate.

3. Remove the six bolts and lift off the flywheel.

4. To assist with the removal of the flywheel fit
two 8 mm bolts approximately 100 mm (4.0")
long into the clutch retaining bolt holes,
diametrically opposite, and lift the flywheel
from the engine.

5. Remove the nine bolts and six nuts and
withdraw the flywheel housing.

6. Remove the single socket-headed screw and
withdraw the crankshaft thrust plate and outer
thrust washer halves.

) o f
RR1612M . h /\ —\

7. Remove the oil filter adaptor housing.
8. Remove the sump oil pan.

9.  Remove the twenty.one screws and remove
the sump.

10. Remove the three bolts and remove the oil
pump pickup pipe and strainer and ‘0" ring.

NOTE: Before performing the next instruction
mark the top of each piston with the number of
the bore commencing at the front of the engine.
Uniike most engines the connecting rods are not
numbered relative to the bores.

11. Tum the crankshaft to bring numbers one and
four comnecting rod caps to an accessible
position. Remove each cap and lower bearing
shell, in turn, and push the connecting rod
and piston up the bore and withdraw from the
top. Immediately refit the cap 1o the
connecting rod with the number on the same
side. Repeat the procedure for numbers two
and three connecting rod assemnblies.

12. Using a suitable piece of timber drift-out the
rear main bearing carrier assembly complete
with bearing shells and oil seal.

13. Remove the three screws retaining the oil
pump to the crankcase and withdraw the
pump complete with drive gear,

14.  Position the cylinder block horizontal with the
crankcase uppermost and remove the two
screws securing the camshafit retaining plate to
the cylinder block and carefully withdraw the
camshaft complete with gear. It is necessary to
have the cylinder block inverted so that the
tappets will not drop, and foul the cams.

BR1719M
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15. Remove the three screws and :- . 18G13708B
On 2.4 Llitre engines remove the idler
gear.

On 2.5 litre engines remove the vacuum
pump and gear assembly.

18. Should difficulty be experienced in removing
the complete assembly as described above,
slide the assembly rearwards sufficiently to
gain access to the main bearing carrier bolts.
Mark the carriers for assembly and remove the
bolts. two for each carrier.

16. Mark for re-assembly and remave from the leit
hand side of the cylinder block the three main
bearing oil feed and carrier location shafts, and
identify for re-assembly. Remove the oil
pressure switch.

: /
. :
ARISBIM e s

RR1720M

17. To remove the crankshaft and main bearng
carrier assermnbly from the crankcase, slide
special tool 18G 1370B over the crankshait
gear, as illustrated, and with assistance
withdraw the complete assembly rearwards.

14
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19,

AA1721M

20.

21.

Separate the -two halves of each carier,
remove from the crankshaft and tempararily
re-assembie the carriers. Withdraw the

crankshaft through the rear of the crankcase.

Remove the cam foliowers and identify for
possible re-assembly to their original locations.

If after inspection it is necessary to renew the
cylinder liners then they should be removed as
follows: position special tool 18G 1371 as
illustrated and tum the centre bolt clockwise
to withdraw each liner from the cylinder block.
Each liner is fitted with three red 'O’ rings; the
lower one for oil sealing and the others for
coolant sealing, The shim under the lip is for
achieving the correct protrusion of the liner
above the cylinder block face.

RE1680M

22.

awh

18G1371

R R VA A LA YA gAY

Remove the pressure relief vaive assembly by
removing the circlip which will release the cap,
spring and relief valve.

A
s

3 §
_—
3 s
# [
] o
1 &

Circlip
Cap
Spring
Plunger
15
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INSPECTION AND OVERHAUL OF COMPONENTS

CYLINDER HEADS

Ensure that the marks made when the cylinder heads were removed are maintained and that during the
following instructions the various parts of the cylinder heads are similarly identified.

I

K

L —

Key to cylinder head and associated components.

1. Valve spring, cap seat and cotters. 1.
2. tnlet vaive rocker. 12.
3 Bush. 13.
4. Rocker shaft. (Pedestal) 14.
5. Exhaust valve rocker. 15.
6. Rocker adjusting screw. 16.
7. Spring clip. 17.
8. Valve guide. 18.
9. Oil filler cap. 19.
10. Rocker cover. 20.

16

Rocker cover nut.

Cylinder head.

injector locating dowel.

Intet valve.

Inlet vaive seat.

Exhaust valve.

Exhaust valve seat.

Pre-combustion chamber.(Hot plug.)
Pedestal lubrication dowel.

Injector clamp dowel

Continued




RANGE
ROVER

ENGINE OVERHAUL |12

CAUTION: The

Using valve spring compressor 18G 106A or
suitable alternative remove the collets, spring
cups, springs and valves.

Remove the rocker arm pedestal stud and
manifold studs.

Degrease and remove carbon deposits from
the cyiinder heads. Examine the cylinder head
mating face for cracks pitting and distortion.
Renew if necessary.

heads are

cylinder plated

theretore the face must not be machined.

4.

Cracked or burned hot plugs can be removed
by heating the cylinder head uniformly in an
oven to 150°C. Tap out the hot plug using a
thin drift inserted through the injector hole.
Clean-out the hot plug pocket in the cylinder
head.

Measure the depth of seat (D) and the new
hot plug height (B} to establish they meet the
fitted tolerance detailed below. If necessary
machine the outer face of the hot plug to suit.

To fit the new hot-plug cool in liquid nitrogen
whilst maintaining the cylinder head at the
above temperature fit the hot plug. Ensure
that the small pip on the side of the hot plug
locates in the groove in the side of the
pocket. Allow the cylinder head to cool
slowly.

29,540 to 29,575 mm
19,330 to 19,420 mm
28,510 to 29,535 mm
19,601 to 19,651 mm

Hot plug diameter A
Hot plug height B
Hot plug seat dia. C
Depth of seat D

Maximum protrusion above cylinder head 0,02 mm

Maximum depth below cylinder head

0,03 mm

RR1742M E{

VALVES

1.

Clean the valves and renew any that are bent.
have worn stems, or are burnt and damaged.
valves that are satisfactory for further service
can be refaced. This operation should be
carried out using a valve grinding machine.
Only the minimum of material should be
removed from the valve face to avoid thinning
of the valve edge which must be not less than
1,30 mm dimension A Check the valves
against the dimensions given in the data
section. In addition dimensions B should be as
follows:-

D. Inlet vaive 27310 3,44 mm
E. Exhaust valve 245t0 3,02 mm
Angle C

Of inlet valve D. ..o 55° 30¢
Of exhaust valve E. ..o 45° 30

¥ ‘£
\

AA1702ZM

17
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YALVE GUIDES

1.

18

Visually examine the guides for damage,
cracks, scores and seizure marks. Insert the
appropriate servicable or new valve in the
guides and check that the stem-to-guide
clearance is within the tolerance given in the
data.

To renew vaive guides, heat the cylinder head
to a temperature of between 80°C and - 1°C
and using special tool 18G 1377 witr »ut
height gauge 18C 1377/2 press the guides out
through the top of the cylinder head.

1861377\F
23

Whilst maintaining the above temperature and
using the same tool, but with height gauge
18G 1377/2 drive-in new guides from the top

of the «c¢ylinder head to the distance
determined by the gauge or to dimensions in
the data.

VALVE SEAT INSERTS

1.

Examine the valve seat inserts for damage,
wear and cracks. the seats can be restored
provided they are not abnormally wide due to
refacing operations. If the seat cutting
operation, however, excessively lowers the
valve recess or if the seat cannot be narrowed
to within the limits given in the data, the insert
should be renewed.

To recut an inlet valve seat use an expandable
pilot M.S. 150-8 loosely assembie the coliet,
expander and nut. Ensure that the chamfered
end of the expander is towards the collet.
Insert the assembled pilot into the valve guide
from the combustion face side of the cylinder
head until the shouider contacts the valve

guide and the whoie of the collet is inside the
valve guide. Expand the collet in the guide by
clockwise whilst

turning the tommy bar
holding the knurled nut.

MS-150-8

RA1743M

Continued
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RRA1744M

Select cutter MS 690 and ensure that the
cutter blades are correctly fitted to the cutter
head with the angled end of the blade
downwards facing the work, as illustrated.
Check that the cutter blades are adjusted so
that the middle of the blade contacts the area
of material to be cut. Use the key provided in
the hand set M5 76.

Fit the wrench to the cutter head, apply it to
the seat to be refaced and turm clockwise
using onily very light pressure. Continue
cutting until the width of the seat is in
accordance with the dimension | in data.

To check the effectiveness of the cutting
operation use engineer's biue or a feeler
gauge made from cellophane.

Smear a quantity of engineer's biue round the
valve seat and revolve a properly ground valve
against the seat. A continuous fine line should
appear round the valve. If there is a a gap of
not more than 12 mm it can be corrected by

lapping.

Alternatively, insert a strip of celiophane
between the valve and seat, hold the valve
down by the stem and slowly pull cut the
cellophane. If there is a drag the seal is
satisfactory at that spot. Repeat this in at least
eight places. Lapping in will correct a small
open spot.

10.

Perform the above instructions to recut an
EXHAUST valve seat using cutter MS 621 until
the seat width is in accordance with dimension
D in data. Check that the valve head recess is
within the data limits.

To remove either an inlet or exhaust valve
seat, hold the cylinder head firmly in a vice
wear protective goggles and grind the old
insert away until thin enough to be cracked
and prised out. Take care not to damage the
insert pocket.

Remove any burrs and swarf from the pocket.
Failure to do this could cause the new insert
to crack when being fitted.

Heat the cylinder head, uniformly in an oven,
to a temperature of 150°C cool the new seat
insert by dipping into liquid Nitrogen. This will
enable the seat to be positioned without the
use of pressure. Allow the cylinder head to
cool naturaily to avoid distortion.

LAPPING IN VALVES

To ensure a gas tight seal between the valve
face and the valve seat it is necessary to lap-in
the appropriate valve to its seat It is essential
to keep the valve identified with its seat once
the lapping in operation has been completed.

Unless the faces to be lapped are in poor
condition it should only be necessary to use
fine valve lapping paste. Smear a small quantity
of paste on the valve face and lubricate the
valve stem with engine oil.

Insert the valve in the appropriate guide and
using a suction type valve lapping tool empioy
a light reciprocating action while occasionally
lifting the valve off its seat and turning it so
that the valve returns to a different position on
the seat.

19
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4, Continue the operation until a continuous ASSEMBLING THE CYLINDER HEAD
matt grey band round the valve face is
obtained. To check that the lapping operation Assemble the valves to their respective
is successful, wipe off the valve paste from the positions in the cylinder head. Fit the spring
valve and seat and make a series of pencil plates, springs and cups and secure the
lines across the valve face 'nsert the valve into assembly with the split collets using valve
the guide and while pres..ng the valve onto spring compressor 18G 106A or equivalent.
the seat revolve the valve a = arter tumn a few
times. If all the pencil lines are :ut through no Using feeler gauges check the iniet and
further lapping is required. exhaust valve head stand down i.e clearance
of valve heads below cylinder head
5. Wash alf traces of grinding paste from the combustion face, see data.

valves and cylinder head seats.

VALVE SPRINGS.

20

Examine the valve springs for damage and
overheating and discard any that are visually
faulty.

New and used valve springs, in the interests of
uniformity, should be subjected to ioad and
height tests as shown in the table and diagram
below.

The amount of distortion D must not exceed
2,0 mm (0.078 in}.

Test load Height Condition
{(Kg) (mm)

A 0.00 H1 43.20 Free haight

8 33-35 H2 37.00 Closed valve

C 88-94 H3 26.61 Open valve

RRE1745M

When renewing the cylinder head water jacket
plugs secure them in position with Loctite 601

Renew the manifoid retaining studs and when
fitting a new pedestal stud secure it with
Loctite 270.

Fit the rocker pedestal location and lubrication
dowel into each cylinder head and ensure that
the oil hole is clear. Place the heads to one
side ready for assembly to the cylinder block
at a later stage.

Continued
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ROCKER ASSEMBLY AND PUSH RODS.

1.

Remove the spring clip and siide the rockers
from the shaft.

Clean and examine the rocker shafts and
check for ovality, overall wear taper, and
surface condition. Compare the dimensions
with thase given in data.

Examine the rockers and renew any that have
worn rocker pads. it is not permissibie to
grind a pad in an attempt to restore a rocker.
Examine the rocker adjusting screws and
renew any that are worn.

Check the internal dimensions of the bushes
against the figures in data. If necessary renew
the bushes ensuring that the oil hole in the
bush aligns with the hole in the rocker arm.
Check that the rocker arm to shait clearance is
within the figures in data.

Assemble the rocker-arms to the shaft noting
that they are handed and that when assembled
the pad ends point inwards Retain the
assembly with the spring clip and place to one
side for fitting to the cylinder head at a later
stage.

RR1688M

Examine the push rods and discard any that
are bent or have worn or pitted ends.

CYLINDER BLOCK

1.

~.1

Clean the cylinder block with kerosene or
suitable solvent and blow dry with compressed
air all oil passages and water ways. Carry out a
careful visual examination checking for cracks
and damage.

Measure the cylinder liner bores for ovality,
taper and general wear using any suitable
equipment. An inside micrometer is best for
checking ovality and a cylinder gauge for
taper.

Check the ovality of each bore by taking
measurements at the top of the cylinder just
below the ridge at two points diametrically
opposite. The difference between the two
figures is the ovality of the top of the bore.
Similar measurements should be made
approximately 50 mm (2.0 in) up from the
bottom of the bore so that the overall ovality
may be determined.

The taper of each cylinder is determined by
taking measurements at the top and bottom of
each bore at right angles to the gudgeon pin
line. The difference between the two
measurements is the taper.

To establish maximum overali bore wear, take
measurements at as many points possible
down the bores at right angles to the
gudgeon pin line. The largest recorded figure
is the maximum wear and should be compared
with the original diameter of the cylinder liner.
See Section 04 General specification data.

i the cylinder bores are excessively worn
outside the limits the cylinder liners must be
renewed. See ENGINE ASSEMBLY.

Alternatively, if the overall wear, taper and
ovality are well within the acceptable limits
and the onginal pistons are serviceable new
piston rings may be fitted. It is important
however, that the bores are deglazed, with a
hone, to give a cross-hatched finish to provide
a seating for the new rngs It is wvital to
thoroughly wash the bores afterwards to
remove all traces of abrasive material.
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9. Measure the intermnal diameter of each
camshaft bearing at several points using an
internal micrometer. A companson of the
bearing diameters with those of the respective
camshaft journals will give the amount of
clearance. The bearings should be renewed if
the clearance is excessive or if they are scored
or pitted. Use special tool 18C 13728 as
illustrated, to remove the bearings.

RR1715M
18G13728B

8. Using an inside micrometer check the front
main bearings for general condition, overall

: : Aith RR1639M
wear, taper and ovality. If outside the limits
given in data remove the bearing. Use special
tool 18G 1373 to renew the bearing, see CRANKSHAFT
ENCINE ASSEMBLY.
1. ldentify for reassernbly and remove the main

bearing carriers from the crankshaft.

2. Degrease the crankshaft and clear out the oil
ways, which can become clogged after long
service.

3. Mount the crankshaft on "V blocks and
examine visually, the crankpins and main
bearing journals, for obvious wear, scores,

18G1373 grooves and overheating.

4.  With a micrometer, measure and note the
ovality and taper of each main bearing journal
and crankpin as follows:

Ovality - Take two readings at right-angles to
each other at various intervals.

Taper - Take two readings parallel to each
other at both ends of the main bearing journal
and crankpin.

RA1641M
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RRI1BI7TM

5. If the overall wear exceeds 0,01 mm (0.004
ins) for both main bearing journals and
crankpins regrind and fit undersize bearngs.
when regrinding do not remove any material
from thrust faces.

6.  After grinding it is important to restore the
journal fillet radii as illustrated.

A= 2702 00mm
B - 25mm

A A A A

RR1678M

-

7. Examine the timing gear teeth and if worn
remove the pgear with
1367-1A and 18C 1367-A

special tool 18C

18G1367-1A
1BG1367-A

RR1749M

8. To fit a new gear, heat in an oven to 180°C to
200°C, and press-on to the shaft up to the
shoulder. Fit a new key for the crankshaft
pulley.

CRANKSHAFT CARRIERS

1. Assemble the three main bearing carriers with
the bearings fitted and tighten to the correct
torque.

2. Using an internal micrometer check the
internal diameters of the bearings against the
figures in data and renew if necessary or iIn
any event if the crankshalt is being reground.

3. Remove the bearings from the carriers,
reassemble and tighten bolts to correct
torque. With an internal micrometer check the
carrier bore against the figures in data, and for
excessive ovality.

4. Check that the piston oil jets in the carriers
open at the correct pressure and renew if
necessary. Driit the old jet out through the
carrier bore, apply a thin coat of Loctite AVX
Special around the new jet before fitting.

RR1746M
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REAR MAIN BEARING CARRIER

1. Extract the oil seal taking care not to damage
the carrier bore.

2. Using an internal micrometer check the
bearing dimensions against the figures in data.

3. 1t required remove the bearing using special
tool 18GC 1373, as illustrated.

18G1373
RR1642M |
4. Check the carrier bearing bore for wear

against the figures in data.

5 With special tool 18G 1374 fit a new oil seal

to the rear carrier, lipside leading.

L

18G1374

RR1575M
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THRUST SPACER

1. Examine the spacer thrust face for damage,
scratches, cracks and seizure marks. Ensure
that outer diameter on which the seal runs is
free from imperfections.

2. With micrometers check the thickness A and
the diameter B at four diametrically opposite
points and compare with the figures in data.

| |
| A | ’
o et
RR1702M
FLYWHEEL
1. Examine the fiywheel clutch face for cracks,
grooves and signs of over-heating. If excessive
damage is evident renew or reface the
fly-wheel.

Flywheel face run-out

2. The above check should be carried out during
engine assembly. See fitting flywheeel.

Continued
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CAMSHAFT CAM FOLLOWERS (TAPPETS)

1. Camy-out a visual examination of the cam 1. Examine the cam followers and discard any
lobes and bearing surfaces. If these are worn, that are worn, pitted or scored on the cam
scored or cracked the shaft shouid be contact face, Check also the cups in which the
renewed. push rods seat.

2. If visually satisfactory, carry out the 2. Check the stem diameter for general wear,
dimensional checks detailed in the data ovality and taper. Take measurements at
section to the cams and bearing journals. several points round the circumference and

along the length of the stem.

3. Check the camshaft for straightness, by
mounting between centres and checking with - -

a dial test gauge on the centre bearing journal. ~--

The shaft may be straightened under a press if \

the bend exceeds 0,05 mm (0.002 in). This I |
work, however, should be entrusted to a ; \\
specialist. ' ‘\

4. Examine the gear teeth and if wom or 2 \
damaged press the shaft from the gear, )
together with the thrust plate. ; 31

5. Before fitting a new gear, check the thrust ’ f
plate thickness at the four points illustrated. '. /

Renew the plate if the dimensions do not > | -
conform to the limits in data. | ' lf
5
€ CONNECTING RODS AND PISTONS
/”\ 1. Whilst keeping each piston and connecting
rod identified for possible refitting, separate
the pistons from the rods and remove the
' piston rings. Degrease and decarbonise the
' pistons and rings ready for examination.
s S | P . v _Likewis:: prepare the connecting rods for
| I inspection.
RR1747M ";
6. Heat the new gear in an oven to 180°C to

200°C, fit the thrust plate and press the gear
onto the shaft until the gear is hard against
the shoulder. If, when the gear has cooled the
thrust plate turns freely on the shaft the
camshaft end-float will be correct when fitted.

RR1G683M
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PISTONS AND RINGS

1.  Examine the pistons for scores, cracks signs of
overheating and general wear.

2. If visually satisfactory measure the piston skirt
at right angles to the gudgeon pin 15 mm
above the bottern of the piston skirt. If the
wear is in excess of the maximum permitted in
data and the piston to liner clearance is in
excess of 0,15 mm (0.006 in) new pistons and
liners must be fitted.

%
2] |
e
RA1T714M
3. Check the gudgeon pins for wear, scores,

26

pitting and signs of overheating. Check the
gudgeon pin bore for ovality.

4, Examine the piston rings for damage, wear and
cracks. Fit the rings to the pistons as illustrated
and using a feeler gauge check the side
clearance in the grooves.

m AR1p46M

5. To check the piston ring fitted gap insert the
ring squarely into the bottom of the bore at
the lowest point of piston travel. To ensure
squareness push the ring down the bore with
a piston. Using an appropriate feeler gauge
check the gaps of all the rings in turn. The
correct gaps are given in data. tf any gap is
tess than that specified, remove the ring and
file the ends square whilst holding the ring in
a filing jig or vice.

6.  The previous instruction should also be carried
out when new pistons and rings are fitted to
new liners but the rings may be inserted
squarely in any position in the baore.

NOTE: The difference in weight between the
four pistons must not exceed 5 grams. When
renewing pistons and liners they should all
belong to the same classification A or B.
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CONNECTING RODS

1.

Examine the connecting rods and caps for
cracks using a recognised crack testing
process.

Assemble the cap and rod and tighten to the
correct torque. Check the crank pin bore
using an inside micrometer and three different
points. the bore must be 57,563 to 57,582
mm. Renew rods if the tolerance exceeds 0,02
mm.

Examine the connecting rod shells and discard
if worn, scored or show signs of overheating.
Assernble the rods, caps and shells and tighten
to the correct torque. Check the internal
diameter against the figures in data.

inspect the small end bush for wear agamst
the figures in data. Check that the wear limit
between bush and gudgeon pin does not
exceed 0,100 mm (0.004 in). When renewing
the bush ensure that the oil hole aligns with
the connecting rod hole.

IR1712M

Check the rod for bend and twist, taking
measurements at approximately 100 mm from
the centre of the rod using a recognised
alignment pauge. Twist or bend must not
exceed 0,5 mm (0.019 in).

A

8.

RA1713M

If it is necessary lo renew connecting rods
check that the weight difference between
them does not exceed 10 grams, see letter
code in data (2.4 Litre engines only).

Slightly warm the pistons and assemble to the
connecting rods ensuring that the recess in
the piston crown is on the same side as the
number on the connecting rod big end. Insert
the gudgeon pins and secure with the circlips.

RA1682M

Fit the connecting rod bearing shells ensuring
that the tags locate in the cutouts.
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OIL PUMP

NOTE: The oil pump is only supplied as an
assembiy complete with drive gear.

1.

5.

28

Dismantle the oil pump and clean with
kerosene or solvent. Examine the rotors and
body for wear and pitting.
Assemble the oil pump noting that the
chamfered side of the outer rotor is fitted
downwards towards the drive gear.
Check, with a feeler gauge, the clearance
between the inner and outer rotor A.
Check the clearance between the pump body
and outer rotor B and compare the figures in
data.

AR1711M
Examine the gear teeth for wear, chips and

pitting.

OIL PRESSURE RELIEF VALVE

1.

£xamine the plunger for scores and pitting. If
necessary the valve plunger may be lapped to
its seat, to restore efficiency, using fine valve
grinding compound. Make sure that ail trace
of the compound is removed before
assembling vaive 1o the crankcase.

Check the free length of the spring against the
figure in data.

IDLER GEAR ASSEMBLY 2.4 LITRE ENGINE ONLY

1.

Check the idler gear for wear and damage and
for wear in the bushes. Check that the
lubrication hole at the back of the mounting
plate is clear. if the gear is unservicable the
complete unit should be renewed.

VACUUM PUMP AND GEAR ASSEMBLY 2.5 LITRE
ENGINE ONLY

1.

Inspect the gear for wear and damage. Check
the vanes for wear. Examine the vacuum pump
housing for scouring or damage.

Hf the unit is worm or damaged the complete
assembly should be renewed.

INJECTION PUMP DRIVE GEAR

1.

Check the injection pump gear (and combined
vacuum pump gear on 2.4 litre engines) for
damage, wear and pitting. Examine the bore
and keyways for wear. Renew if any gear is
unsatisfactory.
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OIL FILTER ADAPTOR HOUSING

1.

RR1705M

This housing contains 2 by-pass valve which
opens to maintain oil circulation when a

difference in pressure exists between the filter
base outlet to the oif cooler and the main oil
gallery due to a restriction in the oil cooling
system. A thermostat which opens at §0°C, to
allow ofl to pass to the oil cooler is also
incorporated in the housing.

A Adaptor housing.

B 'O'ring

C Qi filter and adaptor
housing union screws

D Thermostat

E By-pass plunger

F  By-pass plunger spring

Remove the thermostat and check the
opening temperature. Place the thermostat in
vessel containing water and a thermometer.
Appply heat and observe the temperature at
which the thermostat opens. Refit or renew as
necessary, using a new sealing washer.

Remove the by-pass valve plug and remove
the spring and plunger. Check the plunger for
scores and pitting. Refit or renew as necessary
using a new sealing washer.

VACUUM PUMP 2.4 LITRE ENGINES ONLY

1.

RA1707M

Remove the three screws and withdraw the
top cover and "Q" ring seal.

Check the rotor and vanes for wear.

Examine the drive gear for wear.

Cover
‘O ring
Vanes

Rotor

Lubrication port

Drive gear

Vacuum hose adapter
and non return vaive

MmO | >
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Check the rotor end float by placing a straight
edge across the pump body and with a feeler
gauge measure the clearance between the
machined outer diameter and straight edge.
The end float should be 0,07 to 0,74 mm
(0.002 to 0.004 in).

RR1G58M

5. fit the vanes, noting that the round edge must
face outwards.

6.  Check operation of vacuum non return vaive.

7. Fit a new "O" ring seal and secure the cover
with the three screws.

WATER PUMP

1.

Since the water pump is not serviceable the
complete assembly should be renewed if the
impelier is worn and cotroded or if there is
excessive end float or side movement in the
impelier shaft.

FUEL LIFT PUMP

1.

30

Mark the relationship of the pump cover 1o
the body to facilitate reassembly.

Remove the six retaining screws and lift-off the
cover.

ROVER

3. Remove the valve plate.

4. Press down on the diaphragm and twist to
release the diaphragm from the body.

5. Remove the diaphragm spring.

6. Clean and examine all parts. The diphragm can
be renewed if faulty.

AR1706M

7. Reassembie the pump reversing the above

procedure.

Continued
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THERMOSTAYT AND HOUSING 2.4 LITRE ENGINE 3. To test the thermostat, note the opening
ONLY temperature stamped on the end of the
thermostat and place it in a vessel containing
1. Remove the three socket headed screws and water and a thermometer. Apply heat and
withdraw the thermostat and body from the observe the temperature at which the
water rail. thermostat opens. Renew if necessary.

4.  Fit the thermostat to the body, reversing the
rermnoval instructions.

5. Using a new joint washer, fit the thermostat
and body to the water rail.

THERMOSTAT AND HOUSING 2.5 LITRE ENGINE
ONLY

1.  Remove the four socket headed screws and lift
the outlet elbow clear to remove the
thermostat  with its fitted seal from the
thermostat housing.

RAZ2703M

AR1708M

2. Hold the body in a vice and press down upon 2. To test the thermostat, remove the seal (3)
the two "ears" of the thermostat and twist to note the opening temperature stamped on the
release it from the body. end of the thermostat and place it in a vessel

containing water and a thermometer. Apply
heat and observe the temperature at which
the thermostat opens. Renew if necessary.

3. Fit a new joint seal onto the edge of the
thermostat ensuring it is fitted evenly

4. Refit the thermostat ensuring location of the
seal into the recess of the thermostat housing.

Ny

5.  Refit the outlet elbow and tighten the screws,
evenly.

RR1709M
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INLET AND EXHAUST MANIFOLD

12

Examine the manifold for damage and cracks.

Check the mating faces with the cylinder head
for distortion by mounting on a surtace plate
and checking with feeler gauges. If necessary,
the flange faces may be machined to restore
maximum surface contact with the cylinder
head.

The exhaust manifold is manufactured in two
sections and piston ring type seals are used to
provide a flexible gas tight seal. Renew the
rings if cracked and assemble the two sections
using Vaseline on the rings to (facilitate
assembly.

RR1729M
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ASSEMBLING ENGINE

FITTING CYLINDER LINERS

1.

Clean the liners and the cylinder block areas
of contact. Fit the liners without 'O’ rings. The
liners should drop into position under their
own weight, if not, further cleaning is
necessary.

To obtain the correct liner protrusion, attach
special tool 18C 1378,B as illustrated, to the
cylinder block and tighten the bolts to 30 Nm
(22 Ibi/t). Fit a dial test indicator so that the
stylus rests in a loaded condition on the
external rim of the liner and set the dial to
zero. Slide the stylus across to the cylinder
block and note the reading.

Repeat the above procedure to the remaining
cylinders.

Remove the liners and add shims as required
toe achieve the protrusion given in the data
Sectien 04.

Remove the liners and fit three new red 'O
rings.

5.  Apply ‘Molyguard’ to the 'O ring contact area
in the cylinder block. Also apply 'Loctite 275
to areas A and B avoiding any contact with the
protrusion shim and contact face C. .

C
A Ir-
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RR1645M
6. Fit the liners to the cylinder block and hold

them in using the cylinder head spacers and
slave bolts, tighten the bolts to 30 Nm (22
Ib/ft), leave the spacers and slave bolts in
position for approximately two hours unt! the
Loctite is set.

RR2216M
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FITTING FRONT AND-REAR MAIN BEARINGS.

1. Use special tool 18C 1373 to refit the front
main bearings to the cylinder block, ensuring
that the oil hole in bearing aligns with oil hole
in the bearing bore.

[

Use the same tool 180 73 to refit the rear

main bearings to the carrie; issembty, ensuring
that the oil holes in bearing and carrier alig

RR1643M

CAMSHAFT BEARINGS

1. Renew the camshaft bearings in the cylinder
block using special tool 18C 1372

2. Fach bearing shell has two oil holes and it is
essential that these align exactly with the
corresponding oil drillings in the cylinder
block.

The illustration shows
bearing being fitted.

the camshaft rear

1. 1373 O/\(
AN

FITTING CAMSHAFT AND FOLLOWERS

1. invert the cylinder block and smear the cam
followers with clean engine oil and fit them 1o
their original locations in the cylinder block.

&
\Q
RA1749M Bl

2. Smear the camshait journals with clean engine

oil and and carefuliy insert the camshaft
complete  with  thrust plate and gear.
Temporarily secure the camshaft to the

cylinder block with the two screws.
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FITTING CRANKSHAFT AND CARRIER ASSEMBLY.

1.

RR1580M T

Fit new main bearing shells to each of the
carmier halves.

Assemble the carriers to the crankshaft
journals, ensuring that the same carriers are
fitted to their original locations and that the
piston jet cut-a-way is towards the front of the
crankshaft. Secure each carrier with the two
bolts tightening evenly to the correct torque.
Check that the oil jet is in position.

Slide special tool 18G 1370 over the crankshaft
gear and, if necessary, with assistance insert
the crankshaft and carrier assembly into the
crankcase in the same manner as for removal

Align the holes in the lower carriers, as
illustrated, with the centre of the crankcase
webs.

RRITZIM ™

5.  Secure each carrier assembly to the crankcase
with the appropriate oil feed and carrier
location shaft. Ensure that the shafts are fitted
to their original locations with new washers.
The correct locations are as follows:-

Front carrier shaft - Qil feed to vacuum pump.
Centre carrier shaft -Qil feed to turbo-charger.
Rear carrier shaft -Blank

Tighten the shafts to the correct torque.

6. Fit the oil pressure switch.

RR1758M

Continued

35




RANGE

12] ENGINE OVERHAUL ROVER
FITTING REAR MAIN CARRIER ASSEMBLY. 3. With the cylinder block stili in the inverted
position, lubricate the oil seal with clean

1. Fit a new ‘Q' ring seal to the rear main carrier. engine oil and fit the carrier assembly to the

crankcase. Ensure that the oil hole in the
crankcase is aligned with the oil hole in the
carrier as illustrated.

ARZ776M
1. Bearing
2. Carrier
3. Oil jet
4. Outer thrust washers
5. Qil seal
6. 'O ring seal

2. Fit new outer thrust halves to the oil seal side 4.  When correctly aligned the dowel in the
with the oil grooves outwards. Ensure that carrier must be at the 1 o'clock position. Final
both halves are of the same thickness value alignment will be achieved when the flywheel
and that the thrust with the tag locates in the housing is fitted.

keyway in the carrier. Hold the thrusts in
position with Vaseline.

tR1572M

RR1614M h i
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5. Fit a new 'O ring seal to the rear of the 8.
flywheel housing.

AR1T728M

6.  Fit the flywheel housing and secure with the
nine bolts, tightening evenly to the correct
torque. Fit and evenly tighten, to the correct
torque, the six carrier retaining nuts.

7. Fit the thrust spacer and a new 'O’ ring seal
and secure with the socket headed screw.

RRI1617M

RR1619M

To check the crankshaft end-float, insert two
flywheel bolts in the crankshaft using spacers
equivalent to thickness of the fiywheel and
tighten to the correct torque. Mount a dial
test indicator with the stylus resting, in a
loaded condition, on the thrust spacer. Lever
the crankshaft back and forth and note the
reading. Adjust the end-float, if necessary, by
substituting with washers of an appropriate
thickness, see data section far available
washers.

17
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FITTING FLYWHEEL - FITTING IDLER GEAR AND OIL PUMP 2.4 LITRE
ENGINE.
1. Fit the flywheel using the same method as for
removal. Fit and evenly tighten the six 1. Whilst maintaining the cylinder block in the
retaining bolts to the cormect torque. inverted position, remove the two socket
headed screws and partially withdraw the
camshaft.

2. Fit the idler gear assembly with the three
socket headed screws and tighten evenly.

3. Tum the crankshaft and idler gear until the
dats align, as illustrated, with the single dot on
the idler gear between the two dots on the
crankshaft gear.

4. Refit the camshaft and align the gears so that
the single dot on the camshaft gear is
between the two dots on the idier gear, as
illustrated. Fit and tighten the two camshaft
retaining screws,

AR1576M

O

CSTTTN

Checking flywheel face run-out

2. Mount a dial test indicator on the fiywheel
housing with the stylus positioned in a loaded
condition on the fiywheel face and zero the
gauge.

-

N

3. Tum the flywheel and take readings every 90°.
The difference between the highest and
lowest readings taken at all four points should
not exceed 0,10 mm (0.004 in) which is the
maximum permissible run-out.

4. Ft the spigot bearing and plate and secure
with the three bolts.

5. Using a new 'O' ring seal fit the oil pump
assembly and secure with the three socket
headed screws tightening evenly to the
correct torque.

RR1675M
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FITTING VACUUM AND OIL PUMPS 2.5 LITRE
ENGINE.

1.

[

Whilst maintaining the cylinder block in the
inverted position, remove the two socket
headed screws and partially withdraw the
camshaft.

Using a new 'Q' ring seal offer the vacuum
pump and gear assembly into its location.

Turn the crankshaft and vacuum pump gear
until the dots align, as illustrated, with the
single dot on the vacuum pump gear between
the two dots on the crankshaft gear. Fully
house the vacuum pump, tightening the three
socket headed screws to the correct torque.

NOTE: The screw with the smaller diameter
head should be fitted closest to the
camshaft gear.

Refit the camshaft and align the gears so that
the single dot on the camshaft gear is
between the two dots on the vacuum pump
gear, as illustrated. Fit and tighten the two
camshaft retaining screws.

Using a new 'Q' ring seal fit the oil pump
assembly and secure with the three socket
headed screws tightening evenly to the
correct torque.

FITTING OIL PRESSURE RELIEF VALVE

Clean the valve seating in the crankcase and fit
the reliei valve, spring and cap and secure
with the circlip using 18G 257 or suitable
alternative pliers.

APIPFLTEIIEIIIIIIL
Pr T PSTTIIE I IPIY

Circlip
Cap
Spring
Plunger

Bwr o
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FITTING CONNECTING RODS AND PISTONS

1. If the original pistons and connecting rods are
being refitted ensure that they are returned to
their original locations.

2. Turn the cylinder block over to an upright
position.

3. Turmn the crankshaft to bring numbers one and
four crankpins to the B.D.C position.

~ k\ L \\\
A - Compression ring gap 30° to the right of RR1644M TI \
the combustion chamber recess.

4. Stagger the piston ring gaps as follows :__

6. Turn the cylinder block over and fit the
connecting rod caps so that the figures are on
the same side. Apply 'Molyguard' to the
threads of the NEW bolts and tighten to the
correct torque.

B - Scraper ring gap on the opposite side of
the combustion chamber recess.

C - oil control rings gap 30° to the left of the
combustion chamber recess.

7. Repeat the above instructions to fit number
two and three pistons.

FITTING OIL STRAINER AND SUMP.

1. Fit a new 'O’ ring seal to the oil pick-up pipe
< ) and insert into the crankcase. Secure the
strainer end of the pipe to the crankcase with
two boits. See items 42 and 43 on illustration
of engine internal components.

2. (Clean the sump and crankcase mating faces

and apply ‘Loctite 518 to both surfaces.
U Secure the sump with the twenty-one bolts

tightening evenly to the correct torque.

RR1625M
3. Apply 'Hylosil RTV' to the oil pan and sump
5. Check that the recess area in the piston crown mating faces and secure the pan to the sump
is on the same side as the figures on the with eighteen nuts and eveniy tighten to the
connecting rod. Fit the connecting rod bearing correct torque. Tighten the drain plug to the
shells. Using piston ring compressor 18G 55A correct torque.

or a suitable alternative, insert number one
and number four pistons into the cylinder
bores ensuring that the recess area in the
piston crown is toward the camshaft side of
the engine. Tap the pistons into position in
the bores.

Continued
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FITTING CYLINDER HEADS.

1. Before fitting the cylinder heads it is necessary

to determine the thickness of gasket that must
be used in order to achieve the correct
clearance between each piston crown and the
cylinder head.
Three thicknesses of gasket are availabie, see
data Section 04, and the following procedure
should be used to determine which size to fit.
However, only one thickness of gasket must
be used on all four cylinders this being the
one for the cylinder which calis for the
thickest gasket.

2. Turn the crankshaft to bring number one
piston to T.D.C. and whilst in this position
check that the timing dots on the crankshaft,
idler and camshaft gears align.

3. Fit special tool 18G 1378B to the cylinder
block and tighten the bolts to 30 Nm (22 Ib.
ft.). Attach the dial test indicator to the tool,
as illustrated, and position the stylus, in a
loaded condition, on the cylinder block and
zero the gauge. Slide the indicator over so
that the stylus rests on the piston crown and
note the reading

- . . \h“"“
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NG e S /_/f RR1629M
Example:-
Required piston clearance .......... 0.85 to 0,94 mm
Plus measured height .............. 060 0,60 mm
Thickness of gasket required ...... 1,45 to 1,54 mm

The nearest compressed thickness of
available is 1,52 mm part number 22032043A.

gasket

4. Repeat the above instruction on the remaining
cylinders and the thickest gasket required is
the one which must be fitted to all cylinders.

5. Clean the cylinder block and cylinder head
mating faces and place each separate gasket in
position on the cylinder block.

6. Place the cylinder heads in position on the
cylinder block and using NEW bolts secure
with the two end plates and ten large bolts
and clamps, finger tight only at this stage.
Ensure that the various clamps are fitted
correctly in accordance with the iilustration
below.

7. Fit the two outer rows of eight smaller bolts
and leave finger tight.
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8. Using new gaskets, fit the inlet and exhaust
manifolds and partially tighten the nuts. Fit the
engine lifting eye to the exhaust manifold rear
studs.

9. Tighten the
following manner and in the
illustrated.

cylinder head bolts in the
sequence

NOTE: Use only hexagon sockets to perform the
following tightening instructions.

RR1730M

10.  Torque the bolts 1 to 10 with a torque wrench
to approximately 5 to 10 Nm (4 to 8 Ibf.fr)

11, In numerical order, as illustrated, tighten bolts
1to 10 to 30 Nm (22 Ibf.ft.).

12, Using a degree disc attached to a wrench and
a surtable pointer fastened to the rocker
assembly studs tighten bolts 1 to 10 through

an angle of 30° in numerical order.

Continued

42

0

RR1716M

13. Again in sequence, tighten bolts 1 to 10 a
turther 50°.

14. Tighten bolts 11, in any sequence, with a
torque wrench in one single operation, to 90
Nm (65 [bf.ft).

15. After the engine has been run either in the
vehicle or on a test rig for at least 20 minutes
the bolts should be torqued and checked as
follows on a cold engine:-

a) Tighten boits 1 to 10 in the comect
sequence a further 30°.

b) Check torque of bolts 11, in any sequence
by backing-off and re-torque to 90 Nm.

16. Finally, tighten the inlet and exhaust manifold
nuts to the cormrect torque.

AR173TM
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17. Fit the rocker assembly oil feed pipe to the
cylinder head with the four special banjo bolts
and washers.

18. Fit the oil supply hose banjo to the rear of the
cylinder block. Secure the hose with a 'P' clip
to the rear cylinder head end plate.

FITTING AND TIMING FUEL INJECTOR PUMP.

1. Temporarily fit the timing cover and crankshait
pulley and tum the crankshaft until the T.D.C.
mark on the cover aligns with the groove in
the crankshaft pulley so that number one
piston is at T.D.C. on the compression stroke,
with number four valves 'rocking'.

2. Attach the special timing scale 18G 1369 to
the timing cover and turn the crankshaft
anti-clockwise until the pulley groove aligns
with the 25°¢ B.T.D.C. mark on the scale.

RR569M

RR1564M

Remove the puiley and timing cover and mesh
the injection pump and camshaft gears so the
tooth marked '4' is offset from the two
camshaft teeth marked with dots, also the two
keyways positioned exactly as illustrated.

RR2700M

Whilst holding the gear in this position fit the
injection pump with a new joint washer ensure
the key on the shaft is at the 11 o'clock
position viewed from frant of engine. Secure
the three nuts, finger tight only. Fully tighten
the injection pump gear retaining nut to the
correct torque.

Release the screw on the cold start cable and
turn the trunnion 90° until the lever is fully
released.

a3
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10. Move the cold start lever rearward to the
normal running position prior to instruction 5,
and tighten the screw. See Maintenance
Section 10 for cold start adjustment

11. Turn the crankshaft until the T.D.C. mark on
the cover or timing scale aligns with the pulley
groove,

12. Remove the puiley and timing cover and fit a
new joint washer and 'O' ring seal to the
crankshaft.

NOTE: Hylosil RTV is used in place of a joint
washer on 2.5 Litre engines.

. , _ 13. At the same time check that the timing marks
Fit the special tool MS5107 and dial test on the gear train all align, as illustration.

indicator to the rear of the pump.

Fit the timing cover and scale and crankshaft
pulley and turn the crankshaft to T.D.C. Then
turn  crankshaft  anti-clockwise  until  the
indicator needie stops and zero the indicator.
The groove on the pulley should now be
approximately aligned with the 25° B.7.D.C.
mark.

RR1686M
Turn the crankshaft clockwise so that the 14. Fit the timing cover and secure with the
pulley groove is aligned with the 3° B.T.D.C. twelve socket-headed screws and one bolt

mark. Tumn the injector pump body, clockwise and tighten evenly to the correct torque.
or anti-clockwise as necessary until the Using special tool 18C 1375 drive in a new
indicator reads 50 (0.5 mm}. timing cover seal, cavity side leading.

Tighten the pump body retaining nuts and
turn crankshaft to T.D.C. and check that the
dial reads 68 (0,68 mm)




RANGE
ROVER

ENGINE OVERHAUL |12

RA1568M

15. Fit the pump drive gear cover plate using a
new 'O' ring seal. Secure with the four bolts
and tighten eveniy.

16. Fit the crankshaft pulley and tighten the nut to
the correct torque.

FITTING VACUUM PUMP 2.4 LITRE ENGINE

Fit the vacuum pump with a new 'O’ ring seal and
secure with the clamp and two nuts and tighten to
the corect torque. Check that the backlash
between the vacuum pump drive gear and worm
drive does not exceed 6,200 mm (0.008 in).

FITTING WATER PUMP
Using a new joint washer fit the water pump and

pulley assembly and secure with the four boits,
tightening evenly to the correct torque.

ARY7I26M

FITTING VALVE ROCKER ASSEMBLIES

1.

Check that the oil feed dowels are in position
in each cylinder head.

Fit the push rods ensuring that the ball-end
locates correctly in the cam follower cup.

Slacken-off the tappet adjusting screws. Fit the
valve rocker assemblies to the cylinder head
over the oil feed dowels and locate the tappet
adjusting screws in the push rod cups. Secure
with the single nut and tighten to the correct

Adjust the inlet and exhaust valve tappet
clearances to 0,30 mm (0.012 in} in the
following manner and sequence. The feeler
gauge should be a sliding fit between the
rocker and valve tip. Slacken the rocker
adjusting screw locknut and turn the screw
clockwise to decrease or anti-clockwise to
increase the clearance. When correct hold the
screw against rotation and tighten the locknut.
Two sequences to adjust the clearances may
be used.
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With No.1 valve fully open adjust No.7 valve.
With No.8 valve fully open adjust No.2 valve.
With No.S valve fully open adjust No.3 valve.
with No 4 valve tully open adjust No.6 valve.
With No.7 valve fully open adjust No.1 valve.
with No.2 valve fully open adjust No.8 valve.
with No.3 valve fully open adjust No.5 valve.
With No.6 valve fully open adjust No.4 vaive.

Sequence B

Rotate the crankshaft until the valves of number
four cylinder are rocking then adjust the clearance
of number one valve. Adjust the remaining valve
clearances in the following order:-

Adjust:-

Valves of No. 3 cyl with No. 2 vaives rocking
Valves of No. 4 cyl with No. 1 valves rocking
Valves of No. 2 ¢yl with No. 3 valves rocking

Continued

FITTING INJECTORS AND PIPES

1. Fit the sealing washer the the injector to the
cylinder head.

2. Locate the dowel and clamp and tighten the
nut to the correct torque.

3. Fit the remaining injectors and spill rail using a
new washer both sides of the banjo unions.

4. Fit the heater plugs and three connecting
terminal bars.

5. Fit the supply pipes to the injectors and
injector pump. Do not overtighten the union
nuts.

FIT ROCKER COVERS AND COOLANT RAIL

1. Using new gaskets fit the rocker covers noting
that the taliest covers are fitted to numbers
two and three cylinders and the oil filler cap
to number one cylinder. Tighten the special
nuts to the correct torque.

2. Fit the engine coolant rail complete with
thermostat housing to the cylinder heads
using new gaskets. Tighten the eight bolts
evenly to the correct torque.

3. Fit the water hose from the injector pump
cold start device to number three cylinder
head rocker cover and the hose from the
thermostat housing to cold start device.




RANGE

ROVER 12

ENGINE OVERHAUL

4. fit the by-pass hose between thermostat

housing and and water pump.

FIT OIL FILTER ADAPTOR

1.

RR1733M

[

Fit the oil filter adaptor, using a new 'Q' ring
seal, to the cylinder block. Ensure that the
adaptor is fitted, as illustrated. with the
elongated cavity on the side facing the
cylinder block at the bottom. Secure with the

union screw to the correct torque.

Smear the oil filter canister seal with clean
engine oil and screw the canister on to the
adaptor until contact then tum a further half
turn by hand only. See maintenance Section
10.

Connect the oil feed pipe to the front main
bearing carrier adaptor union and the banjo
hose end to the vacuum pump.

FIT FUEL LIET PUMP

1.

Using a new gasket fit the fuel lift pump to
the cylinder block. Ensure that the actuating
lever rides on top of the cam.

FIT THE TURBO-CHARGER.

1.

Fit the turbo-charger support bracket to the
cylinder block attachment bracket.

Also fit the starter motor heat shield rear
support bracket which shares a common fixing
point on the cylinder block.
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Fit the oil feed hose to the centre union on
the cylinder block.

Fit the oil return hose to the crankcase union.
Fit a new gasket to the exhaust manifold and

fit the turbo-charger and tighten the four nuts
evenly to the correct torque.

Connect the oil feed and oil re';curn pipes 1o
the turbo-charger.

RR1739M

Fit the heat shield to the exhaust manifold.

FIT POWER STEERING PUMP

1.

Fit the power steering pump and support
bracket to the engine and fit the drive belt.
Adjust  the drive belt tension. See
Maintenance Section 10. To tension the beit
move the pump away from the engine and
tighten the pivot and adjusting bolts.

FIT THE ALTERNATOR

1.

IT-J

Right-hand steer vehicles have the altemator
mounted on the left side of the engine. On
left-hand steer vehicles the altemator is
mounted on the right-hand side.

Fit the alternator and drive belt. Adjust the belt
tension. See Maintenance Section 10. To
tension the belt, lever the alternator away from
the engine and tighten the pivot and adjusting
nuts and bolts. Do not apply pressure to the
stator or slip nng end of the alternator, whilst
tensioning, or damage could resuit.

FIT THE AIR CONDITIONING COMPRESSOR.

1.~ Fit the mounting bracket to the cylinder block

and attach the compressor, noting that on
R.H.S. vehicies the compressor and alternator
share a common pivot belt. Fit and tension the
drive belt. See Maintenance Section 10. Pivot
the compressor anti-clockwise and tighten the
pivot and adjusting nuts and bolts.

CAUTION: When fitting a new drive
belt,tension the belt as described above.
Start and run the engine for 3 to 5 minutes
at fast idle, after which time the belt must
be re-checked.lf necessary retension the
belt.

FITTING STARTER MOTOR

1.

Fit the starter motor to the flywheel housing
and secure with either two bolts or two nuts.
Also attach the heat shield to the lower fixing,
together with the earth strap.

Secure the rear-end of the starter motor to the
rear support bracket, fitted earlier, with two
bolts and attach the rear of the heat shield to
the top bolt.

FITTING CLUTCH

Ciean the flywheel and clutch assembly faces.

Place the clutch centre friction piate in
position on the flywheel with the flat side
towards the fiywheel.

Fit the clutch assembly and loosely secure with
the six bolts.

Centralise the centre plate using special tool
18G 79 or a spare primary shaft and tighten
the six bolts evenly to the correct torque.

Smear the spiines of the centre plate with 2
Molybdenum disulphide grease.




