1e1

‘ﬂuaralemantrensmral..._........,......_.......34 Handbrake check and adjustment .. ...ovoeiiieiaiieioea... 24
_ [rngreh'lgeranl: chack | .43 Hinge, lock, lateh and sunroof lubrication . i . G0
aning system mrﬂpressor dnuet:rart meck adjustmsm Homand lamp check .. veeeanicniarnrronns T URTITA. .
.......................................... 12 Ignﬂmnturrungcheckandad]ustr'ﬁent T e e R SR
check, adjustrmeint and renswsal . . .32 Intensive maintenance . ..., .. G S R
Mﬁrﬂmﬂluldi&hﬁchﬁﬂ{ SRR RV | SO 121 |1 [n1111) ) ERRPR: SO PR S R SR XSt =
transmiszion fluid rensewel | et 89 Lambda sensor operation chack )
d and idle mixture GO cuntenl -::hsr:k and Lock, hinge and latch mechanism v:ha-dc 3
5 - 13 Manual gearbox oil level check . . .18
lavel chieck 7 Manual gearbox oll ranewal ... eieeiie s in i 34
5  Power stesring pump drivebelt check, adjustment and
40 peREEl e R R R R U R e i 28
25 Rear brake pad, caliperand disccheck ... .o 23
Bt .17 Rear brake shoe, wheel eylinder and drum check ... ....... ... 22
e .11 PBRearsuspansioncheck ... .ocooiiiciii i a e 20
rubber gaitar and GV joint chack .30 Feopgwheal nut chack .. ... ..o ool 26
md Lt 1] R PR M et 0 Seat belt check: . 4
; 15 Spark plug (HT) Iaads. d|str|hulnr cap and rui::u arrn chea:h: ....... 16
g et e ieaiaees B Spark plug renewal | . 36
padcahperandﬂlaccheck ...................... 21 Timing belt renewal . ; 41
nsion and steering check v oo ei ..o 27 Valve clearance check a.nd s.djustmanl ....................... 10
AR R IO S S L B .35  Vehicleextaror check . ..o oo s e i s e s sas e 3
rees of difficulty
e for . | Fairy easy, suitabée % Fairty difficult, % Difficutt, suitable for % Very difficult, &
dhiitle 35 | for begnner with 5 | sitablefor competent &y | experienced DIY Ay | suitable for expert DIY &
: a‘& some experience ?Q DY rmechanic & miechanic 3‘\ or professionzl &

vicing Specifications

nts, fluids and capacities
he end of "Weekly checks”

ng system
& propertiss — 50 % antifresze :h:.r volurme)

anglitioning mmprassor drweb-elt da!lemmn

Champion F202

07 to 022 mm
.22 10 0.27 mm

0,13 to 017 mm
015 o 018 mm

-36°C
-48°C
g to 11 mm & 10 kg force




12 Servicing Specifications

Fuel system
Idie speed — nominal value for reference purposesonly . ........... 800 =50rpm
Basze idle speed - EACY disconnected ... ..., . cee. 550 £ 50 rpem

CO lavel at idle speed — engine at normal oparalmg temperature
Without catalytic convertar

SO angRe s L SR e s DR e DR
ELE g IR - T R S P PR P L1 73 % ..

With catalylic converter o i e e e e ey D% miaximum
Ignition system
Firing order  ...... S s e e et e e 1-3-4-2 (No 1 cylinder at timing beit end)
Direction of {:r“ankshaft rﬁtatmn ............................... Arti-clockwise (viewad from feft-hand side of vehicle)
Dirsction of distributor rotor armratation ... ....ovevovio ., Clockwise (viewsad fram right-hand side of vehicle)
Ignition timing (at specified idle speed)

e e o R 2 818 Lt = 613 4

DG angine © oo sisimsihsianaiae s R R SR e R e T el | it Ll S S B
Spark plug types

I B R 7 e S s D R R Champion RCIYCC or RCAYiC4

DOHC BNGING. & v v s iagmsan s ws s w v v b devs s Ghampion RGTYCC or RCTYTY
Spark plug electroda qap ................................... 1.0 mm
HT lead maximum resistance perlead) .. ... o i e dieeee . 25000 ahms
Braking system
Front and rear brake pad friction material minimum thickness .. __ . 30mm
Rear brake shoe friction matesdal minimum thickness ... ... ... ... 2.0 mm
Steering
Fower steering pump drivebelt deflection ..o 00 0u. cieeseceis o B1012 mm @10 kg farce

Tyre pressures

Refer to the end of “Waakly cheaks” %
Electrical system g
Alternater drivebelt deflection o ..o 30011 mm ) 10 ke farce
Wiper blade types - frontandrear ... oo s Champian X-4503
Torque wrench settings . Nim Ibf £t !
Engine ;
Ol drainpleg ..oy, U SNt/ LA - | 33 ~.
Rocker adjusting screw Inr:l-:nut ............................... 14 10
Cylindar block coolantdraln plug - .. oocvovvii i iia.s 45 a3 i
Air conditioning »
Compressor drivebelt adjuster pulley spindlabalt .. ... ......... 48 a5
Fuel system
Eltteramaraniting Bol e iass s om0 T
Fier QUi IO TR o s s b s T e Sl s 26
Fiiterinlel unmiom Mt . oo oo o i e nnaaes A0 a0
Ignition system !
Dlslrlbutnrmnunhngbqlts O p—... | - 16
Spark plugs . . T T Al R b A e e | A 13
Charging system
Alternator pivot and adjusting linkbolts ... . .. .. ..., 45 a3
Manual gearbox
Sl fillerfevel and drain IOS 0 00 e, A5 a3
Automatic transmission
Ol drain plug ..o e e i e aaa. A0 a0
Steering
Power steering pump
Lppermistntne:Balt 5 ss s v o L VS R S 45 33
Loiver mounting DoE] .. oo qrcea e v iy b il T e b b e 25 18

Roadwhesl MULS .. . .. . e s e et rrinanesaeneaa. 100 74



1.4 Component locations

Underbonnet view of SOHC engine

Enging of fevel dpshick

Engrine off fler cap

Coolan! axgznsion f2nk (e cap
Smkng syaiem find reagnsalr cap
Haltary

Air-Cleaner Hoysing

Engiirs compartmant fsebox
Dietrbiiilor

Coaling sgstem bieeo’ serew

Foel filler

Cloleh dabyie

Speedarneler calls

Wakthar fiid roseniol

Eron! susoension siul motnling s
H:Hm-hmd wma-’fm.r_u_:mmsw: rregeinid
Lullabipptity @neyinaiegecmizaian mounin
Accaliyalor cable

Fusl mif snd injectors

Afternnios

Windscreen wiper molar

BEking system pressure-regliating val
w oot without anti-lock Braley (ALE
Sisrier molar

Bewing! otk

N 7 Gintrdtir WT el

Timing belt cover
Radalor lop hoss

e T, L R R T T
0 =) TR e S R A DD ED sl bR B G By

s

.
=

)

CRER

Front underbody view — undercover panel removed for clarity

T Engrre on gvain ghey
| CNY filtar
3 Transmizsion ol draln pluig
4 Transmission ofl leles! plig
3 | Front engine/fansmission mounting
& Lafi-hand drivestafl inner conatant
velogity joit
£ ght=hand gnveshait Innar consiant
et e
8 Intarmoetiate shafl
3 Front towing aye
19 \Front-suspension tia-har'
19 Erpnl sispersion fodiar afme
12 Anbi-rod bBar cannecting link
138 Sravding gonr Irick roct Balising
14 Anti-rall bar
15 fusd tnas
16 Qearchanpe machaniom seiéetor red
I/ zearchangs mechamsm sleady od
18 Frentaxhaust plpe shiald
19 intarmedisie axhals! piss




Component locations 1

Underbonnet view of DOHC engine

O o~ O Oh i G B =

=y G da GO R =

o oo

11
12
i3
T4

15
16
17
18

Engine oil tevel dipstick

Enging aif filer cap

Coplant expansion tank fillar cap
Braking system fluid resenolr can
BEattary

Air cleaner housing

Engine compartment fusabox
Diztributar

Cylinder position sensor fousing
Fuel filter

Clutch cabie

Spesdometer cable

Wiashar fiuid rasenair

Eront suspension strul maounting nus
Paower slesnng pump

Power steering fuid rasenoir
Accelerator cable

Fuel rail and injectors

Windscreen wiper motor

Hraking systermn pressure-reguiating vale
- models without anti-lock brakes (ALE)
Bonnet lock

Mo 1 cvlindsr BT lead

Timing belt covar

Radigtar tog hose

Fuel tank

Lefi-hand handbrake cabile

Fuel lines

Fear suspension left-hend frant lateral ink
Rear sispansion left-hand trailing arm
Flaxible braka hose

Bear suspension laft-hand rear lower
lataral ink

Rear towing eve

Exhaust taiipips

Rear suspension right-hand rear lower
fateral ink

Flexible brake hose

Gear suspension dghit-hand traliing amn
Right-and handbrake cable

Aear suspension rghi-fand front fateral
firnk

Intarmediate exhalust pipe

Exhaust heatshield

Besr suspension anti-roll bar

Raar suspension anti-rall bar conrecting
Hieaky
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1.5 6000 mile / 10 000 km Service

9 Engine oil and filter renewal %ﬁx

1 Before starting . this procedurs, gather
together all the necessary tools and matarials,
Alzo make sure that you have planty of clean
rags and newspapers handy, to mop up any
spills,

2 Ideally, the engine il should be warm as it
will drain better and more built-up sludge will
e removead with it, Take care however, not to
touch the exhaust ar any other hat pans of the
engine whean working undar the vehicle, To
avoid any possibility of scalding and ta
protect yourself from possible skin irfitants
and. other harmful contaminants in used
gngine oiis, it is advisable to wear gloves
wign camying oul this work,

3 Hernowe the all filiér cap, The enging oll
drain plug Is loeated at the rear of the sump
and |s easily reachod without having to ralse
the vehicle. Loosen the drain plug about hail a
turn. Position a container under the drain plug,
then remove the plug completely.

| Keep the plug prassed into
|1 s the sump while unscrewing
Hi it by hand the last couple of

turns. As the plug releases
from the threads, move the plug away
sharply so the stream of oil issuing
from the sump runs into the contalner,
nof up your sfeave,

4 Alfow some time for the old oil to drain,
noting. that it may be necessary to reposition
the zentainer as tha flow of oil slows to a
trickie. Work can be speeded-up by removing
the: il fitter whila the all s draining.

5 Aftar-all the oil has drained, wipe off the

8.7 Using an oll filter removal tool to
slacken the filter

drain plug with a clean rag and renew its
sealing washer, Glean the area around the
drain plug cpening and refit the plug. Tighten
the plug 1o the specitied torgue satting.

6 Move the container into position under the
oif filter, which is located above the drain plug
on the rear of the engine.

7 Use an oil filter removal tao! tor slacken tha
filter initially, then unzcrew it by hand the rest
of the way (see illustration}. Empty tha ail in
the qlid filter into the container and allow any
residual oif to drdin out of the engine.

8 Llse a ciean rag to remove all o, dirt and
sludge from the filter sealing area an ths
enging. Check the old fiter to make sure that
the rubber sealing ring has not stuck to the
enging, If it has, caralully remove it

9 Apply a light coating of clean engine oil to
the new filter's sealing ring (see llustration)
and screw the filter into position on the engine
until it seats, then tighten it through a further
half-tum. Tighten the filter by hand only,

10 Remove the old oil and all tools from
urder the vehicle.

11 Refill the engine with fresh il of tha
correct grade and type. Four in half the
specilied guantity of oll first, than wait g faw

12 000 Mile / 20 000 km Service

9.9 Apply a light coating of clean oil to th
oil filter sealing ring before fitting

minutes for the oil to fall 1o the sum
Continue adding oil, a small quantity at a tim
until the level is up to the lower mark on th
dipstick. Adding approximately a further half
litra will bring the lovel up to the upper ma
on tha dipstick.

12 Start the engine and run it far a fie
minutes, then check for leaks araund the
filter seal and the sump drain pleg,

13 Switch off the engine and wait a fe
minutes for the oil to sefttle in the sump on
more. Mow the new oil has circulated and t
filter is completely full, racheck the lavel ¢
the dipstick, adding mora ail 85 necessary.
14 Dispose of the used engine oil salely,

Note: It js
antisccial and
ilegal ta dump o
down the drain.
To find the
location of your
local oil recycling
bank, call this
number fres,

gLl sis 1wy
0800 66 33 66

s

ey

10 Valve clearance check and %
adjustment &:

Mote: Valve clsarances must be cheched and
adjustad with the anging cald joylinder head
below J8°C).

SO0HC engine

1 Position Mo 1 piston at TDC, then remove
the eylinder head cover and upper timing belt
cover as describad in Chapter 2. With Mo 1
piston at TODC. the lower mark on the
camshalt sprocket will be alignad with the
mark on the upper innar timing belt cover and
the UP mark on the sprocket will be at the top
[see illustrations).

2 With the engine in this position, check that
the clearances of Mo 1 eylinder's four valves

ara a5 specified. Clearances are checked by
ingerting & feeler blade of the correct
thickness between the valve stam and the

10.1a With No 1 cylinder at TDG, UP mark

(arrowed) on the camshaft sprocket is at
thetop...

rockar adjusting si::r_?g:; Il adjustment |
nacassary, slacken adjusting scre

locknut then turm the screw 85 necessary un

10.1b .. . and lower mark aligns with the

peinter on the timing belt inner cover
(arrowed] - SOHC enaine
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10.2 Adjusting a valve clearance -
S0HC engine

the fealer blade is a light sliding fit (see
fllustration}. Once the correct clearance is
obtained, hold ithe adjusting screw and
fighten the locknut o the specified torgue.
Hacheck the vaive clearance and adjust again
#nacassan.
3 Once all Mo 1 cylinder’s vaives ars correctly
adjusted, rotate the crankshaft 180° in an anti-
dlockwisa direction to bring Mo 3 piston to
TOC. MNote that the UP mark on the camshaft
will move through 90° and will now be on the
sxhaust sida of the sprocket. Check and, if
nacessary, adjust the clearances of Ne 3
-n'_rllrtder 5 four valves as dascribed in
pamyaph i
4 Onee gl Mo 3 oylindar’s valves ara comactly
adjusted, rotate the crankshaft a further 1807,
again in an anti-clockwise direction, to bring
@In 4 piston to TDC. The UP mark an the
ramzhaft sprocket will move a furlkier 90° and
'mﬁ now be at the bottom. Check-and, if
nwassary. adjust the clearances of MNo 4
vylinder's four valves as daseribad In
paragraph 2.
5 Once all No 4 cylinder’s valves ara correctly
usted, ratate the crankshaft a further 180°,
anain in an anti-clockwise direction, to bring
Mo 2 plston-te TOC, The UP mark. will again

i_ 10.7 With Mo 1 cylinder at TDC, UP marks {A)} on camshaft
Bpracknrts are at the top and lines {Bl an sprockets align with the
cylinder head surface - DOHC engine

move through a further 907 and will now be on

‘the inlet side of the sprocket, Chack and, if

necessary, adjust the clearances of Mo 2
cylinder's four valves as described in
paragraph 2.

6 With all valve clearances checked, refit the
cylinder head caver and upper timing bell
cover.

DOHC engine

7 Posltion Mo 1 piston at TDC and remove
the cylinder head cover as described in
Chaptar 2. With Mo 1 piston at TDC, the UP
marks on the camshaft sprockets will be in
the 12 o'clock (uppermost) position and the
index marks on each sprocket will align with
the upper cylinder head mating surface in the
9 op'clack and 3 o'clock positions (see
Hustration).

8 With the engine in this position, check the
clearances of Mo 1 cylinder's four valves as
described in paragraph 2, noting that tha
feelar higda should ba insarted batweaan tha
camshaft lobe and rockar arm bearing surface
[see illustration).

8 Once all No 1 cylinder valves ara correctly
adjusted, rotate the crankshafl 180° i an anti-
clockwize directicn to bring Mo 2 piston to
TOC. MNota that the UP marks on the camshaft
sprockets will move thraugh 807 and will now
ha aligned with the oylindar head mating
surface on the exhaust side of each sprocket
Check and, if necessary, adjust the
clearances of Mo 3 oylinder's four valves as
describad in paragraph 2,

10 Once all Mo 3 eylinder valvas are correctly
adjusted, rotate the crankshalt a further 180°,
again In an anti-clockwise direction, to bring
Mo 4 piston to TODG. The UP marks on the
camshaft sprocket will move a further 907 and
will now be in the B o'clock {lowest) position.
Check and, W necessary, adjust the
clearances of Mo 4 cylinder's four valves as
described in paragraph 2.

11 Once all Mo 4 cylinder valves are corractly
adjustad, rotata the crankshaft a further 1807,
again in an anti-clockwisa direction, to bring
Mo 2 piston to TDC, The UP marks will again
move through a further 90° and will now be
aligned with the cylinder head mating surface
on the inlet side of each sprocket. Check and,
if necessary, adjust the clearances of No 2
cvlinder's  four wvalves a8 described in
paragraph 2.

12 With all valve clearancas chackad, rafit
the cylinder head cover.

11 Coolant renewal

w

Warning: Wait until the engine is

cold before renewing the

coolznt. Do not alfow antifreeze

to come in contact with your
skin or palmted surfaces of the vehicle.
Rinze off spills immediately with plenty of
water, Never leave antifreeze lying around
in an open conlainer, in a puddie in the
driveway or on the garage floor. Children
and pets are attracted by its sweet smell.
Antifreare is fatal if ingested.

Antifreeze mixture

1 Antifreeze should always be renawed at the
specified interval. This is necessary not only
to maintain the antifreeze properties but also
1o prevent corresion which would alherwiss
aocur as the corrosion inhibitors (present in
good-quality antifreaze) bhecome
pragressively lass effective.

2 Always use an ethylene glvool-based
antifreaze which is suitable for use in mixad-
matal cooling systams. Tha type of antifraeze
and levels of protection afforded are indicated
in the Specifications. Toe give the
recommended 50% concentration, 2.75 lilres

10.8 Adjusting a valve clearance -

DOHE engine

1
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1 Atfjuntor firfar) peisy snenaly ol
£ Adfunfer poft
3 Drivihell farisson checkng paint

|12 Air conditioning system
essor drivebelt check, -
adjustr justment nent and renewal &:

1 Wrere  fittso, fhe = conditiciilng
EOTIprESsLT & stusad on the front left-hand
end of the engins ard & driven by ffe
eratikstmft pusy vie s beit. Dus to i funotien
N matedlal mak=am, the drivebels 4 peane
ity Tnilure after 8 perod of thme and should
theisfore be inepacted ahd  adjimted
porindicaly, ns ofioes

Chocking

2" Afipty the handbinake, then jack up me front
ol ite vehicla and suppon it on osde standn
s " dachking anst Vedwclo Suppart). Ramova
i lottehand front roadwhesl.
3 From undpmeath the lront of ie vanicls,
Eu'm ths in/es Dols sseuring Ihe Dumpar
langa lo tho body. Remose the ssven Holte
Doty i rembove (he pasel
Aying ar damage. Ratale the crankshah
iing @ suilabls apanne appied oo tha
rankshatt pulley setaining Dol so il e
aoliee lengiy of the boll is examinsd. Check
sz lar signs of glazing (shiny potches) and
or sipierntian af ths belt plles. Bonew the balt
:I'ﬁurn e Hnrmaged.
b Drivatinlt benpion & checked by maasuning
il!n_u amount of deflection that takin place
fiien a force agulvalent 1010 kg ks appliod
Lning & spiing boelanes, oF simdlar] midwady
Wanh thi crankshall and mr conditioning
omprassr pulliys o the balt's fover . A
q'uqu chezk can be made using firm finger
=iufe. Il the detiaction measured Is any

hﬁ or tess than Thal specified, the drivabel

usl bee Adjuste == foliows jsee illustration),

2nring the frant undercower pansl to the:

Adjustment

G Blnckan the drivabelt adumler (dled pulley
spifdk Mt and bolf, then rotaie the adjutiar
belf (aitunted an the upper sidi of the pulley
augembly} clockwine or anti-clogkwish, on
PG, o obtnin i cormect belt tansion.

T Whan' (e cormest tentlon s Achioved,
Hiattimn Tha adjuster puley spsndia balt and nut
10 tha ipwefiag torgle sething, then ratite 1he
erankghalt several Times 1o setile Lhe
driviabsit the bt innsion, repanting
the ndiiistrment mocadute  necessary,

B Rai ihe undercover pane! and reawhes|,
{hen lowsr the wahizis 1o the ground,

Renawal

9 Carry out the operations In paragraphs 2
and 3. Jf the vehicls is 2o squipped with
POwer aleanng, remova tho powsr stiaring
pLmp dolvehiat

10 Stucken the drivebolt agjunter [ier pulley

Hpinrle mil amd bolt. then slackan tha adjuster

balt urtl the divetell con ba slpped aff 1he
Plllayn and removed from the vohicle

11 ity the bl piiys carafully, reroying
mil trages of ol oF gresse and checking thul
el Qro D are ciear

12 Fil Iha riaw beit 3o the pulisye, tighten the
adjuster talt untl the fansion i approximaiely
corract, hen check ard sdysst the tension
Refit ana adjust the powsr =Heefing pump
dnvebal

18 St the angiss, isd aow it i K= the
spacified spaed for anprowimately 10 minubes
o s2lle 1he afivsball In position, Sion 1he
ungltie, then rechack the grivetall tension
and, |t necessary, repeat the sojustmen
plocedure.

14 Relit the undercovwr panel  and
ropcwhanl, then Swor the wihicts ta the
e

13 Base Idle speed and idle -
1 Bators

cartying Ul Ihes follbwing

Aojusimants, check the fallvsng:
&l Check Uit ihe igniton fimine iz sot
socuraialy

= i - -
13.2a. To ndjust tha base idle spesd, first
disconnaet the wiring connector {arrowed)
from the EACY

h) Chotk that e snam piups are in o
CONEINGN and canscily gapesd

&) Check that the thvottie cabe & camectly
oot

i} Chack that the crankcase breather foses
Are oung, with no laeds, Jinks o

Piochages
o) Claeck that the s cheaner fiier aierment is
Gl ard il e exfEust gystan i1
[od candifien
F) I this wrgine {5 running very roughly,
CHECR ha : BRSNS 30
st Ihe vaire clsarances
0 Check that the PGI-FT waiminy
lemplengine meragament ECU LET) are
ot Newting
Base Idle speed
2 Smn the engine; warm il bp bo normidl
opaming lempsniumss, than switch £ off and
Eincomniel W wirhg contector from (ha (dls
spond mloctronic ait contral valve (EACY),
which |k medntéd on the dght-hand sido of
tha renr of the miet mantold. Tho hase idls
upasd adjusting scrow is siunipd on the top
al the throttle housing (see illustrations).
3 Starl the engine, then sowdy increasa th
angine speed ta 2000 mom Snad kold it thers for
larn senunds. Aliow the engine to idle and
sheck tml |t is iging at the sp=cified bass idie
Sheed |f aojusimes? = reguired, turn (ha base
dle speed adiusting serew i or ow, as

nEcassary,

4 Slowly tatie the snaine speed to 1000 rpm,
then alicw the encle to ldle again ond check
that the engine speed r=iurhs to the spacfting
b Idio speed. adjusting again i necessiry,

6 Gnce the bame wie spoed i carroctly past,
Blop the engine. Remowe the hazatd warning
lamp Juse from the engine compartmant
lutiebiog for tan seconds, to arano the EACY
fault code lrom the sagins manogemunt EGU
ImGry.

8 Roconnect the BACY witing conmiglor,
mtart the engae and raisa the anging spesd 1o
2000 rpm for tan seconds. Aiow the engine to
iy amd chieck tha? i icies emoothily within the
specified ke spesa fimits. Switch an 1ha
hested resr window and chisch thal the[din
spaed remains within e specifiad (it If all
i wel ‘switch off the enges, If the die spesd

13.21 Basa ivis speed adjusting screw
(arrowed) is situated on tap of the thrattls
s




12 000 mile / 20 000 km Service 1.13

Even with the ignition

; system in first class

HINT! condition, serme engines
= may still occasionally
a.lg:usdenc-a poor starting, sttributable

1o damp ignition componenis. To |
disperse moisture, use a water-

“repelling aerosol Spray.

Spark plug (HT) leads

| The spark plug (HT) lsads should be
heckad whenever new spark plugs are fitted,
2 Ensure that the lgads are numbared before
amoving them, to avoid confusion when
gfitting. Pull the leads from 1he plugs by
ripping the end fitting, not the |ead,
herwise the lead connaction may be
ractured.

1 Check inside tha and fitting for signs of
zorrosion, which will look like a white crusty
sowcar, Push the end fitting back onto the
spark plun, ensuring that it is a tight fit on the
alug (there should be a soft 'click’ as the lead
s connactad). If not, ramove the lead again
and use plers to carefully crimp the metat
conneckar ingide the end fitting until it fits
securely on the end of the spark plug.

4 [Jsing & clean rag, wips the antira length of
the lead to remove any built-up dirt and
grease. Once the lead is clean, chack for
burnis, cracks and other damage. Do not bend
ihe  lead exceossively or pull the lead
engthwize or the conductor inside might
hreak.

E Disconnect the other end of the lead from
the distributor cap. Again, pull only on the and
ftting. Check for corrogion and a tight fitin the
same manner as the spark plug end, If an
shrmmeter is avallable, check the resistance of
the lead by connecting the metar between the
spark plug end of the lead and the segmant
nside the distributor cap. Refit the lead
secursly on complation.

§ Check the remaining leads one at a tima, In
e zama way,

T If new spark plug {HT} leads are required,
purchase a sel for your specific vehicle and
angine, refemring to # Rowver dealer in the first
mslance.

Distributor cap and rotor arm

8 Unzorew its retaining scraws, then ramove
the distributor cap.

B Wipe the cap clean and carefully inspect it
jnsu:e ang out for signs of cracks, carbon
fracks (tracking) and worn, burnt or loose
bartacts. Check that the cap's sarbon brush
5 unworn, free to move against spring
prassure and making good contact with the
tor asm. Also, inspect the cap seal for signs
of wear or damage and renew if necessary.
Bimilarly, slacken the rator 2rm rataining gruks
screw {see illustration) and remove the arm
fram ne distributor shaft for inspaction.

10 If checking components with a meter,
note that the rator arm has an in-built resistar,

Renew any componants which are found to
ba faulty. It 2 commen practice to renew the
cap and rotor arm whenevar new spark plug
(HT) lzads ara fitted. On refitting, tighten the
rotor arm grub screw and the cap rataining
SCrews securely.

o

17 Clutch check i
Q..
1 Check that the clutch pedal moves

smoothly and sasily threugh its full travel and
that the clutch itself functions cormactiy, with
fin trace of siip or drag, Adjust the clutch
cable as described in Ghapter &.

2 if excassive effort is requirad to cperaie the
clutch, check first that the cable is comrectly
routed and undamaged, then remove the
pedal to ensure that its pivot is properly
greased, sec Chapter 6.

18 Manual gearbox oil level
check

Viidi

1 Even though this makes access awlkoward,
theail level must be checked with the vehicla
standing on its wheels an level ground. Also,
the level must he checked bafare the vehicle
is driven, or after waiting at lsast 5 minutes
after the enging has baean switched off.
Caution: If the oil is checked immediately
after driving the vehicle, some of the oil
will remain distributed around the gearbox
components, resulting in an inaccurate
level reading.

2 Wipa clean the area around the fillerdeval
piug, which is located at the rear of the
gaarbox, next to the right-hand driveshaft
inner constant velocity joint. Unscrew the
plug and clean it, discarding the ssaling
washar.

3 The oil lovel should reach the lower adge of
the filler/laval hole (see llustration). A certain
ameunt of oil will have gathered behind the
fillerflavel plug and will trickle out when it is

16.9 Distributor rotor arm is retained by a
grub seraw (arrowed)

removed. This does not necessanly indicate
that tha level is comrect. To ensure that a true
level ks established, wait until tha initial trickle
has stopped, than add oil as necessary until a
trickla of new oil can be seen amerging. Tha
level will be carract when the flow ceasas,
Use anly good-quality ol of the spacified type
isee "Lubricants and fluids").

4 Beplenighing the gearbox is an extremealy
awkward operation, Above gil, allow plenty of
time for the oil leval to sattle oroperly before
checking It If 3 large amount of ol has to be
added to the gearbox and a large amount
flows out on chacking the level, refit the
filler/lavel plug and take the wehicle on a shor
journey so that the new oil is distriputed fully
around the gearbox components, than
recheck the laval when it has settled again.

5 If tha gearbox has been overfilled so that oif
flows out as soon as the fillerlevel plug s
remaved, check that the vehicle Is completely
leval (front-to-rear and side-to-side] and allow
any surplus to drain oft inte a suitable
containar.

6 With the oll level correct, fit a new sealing
washer to the fillerlsvel plug and tighten the
plug to the specified torgue wrench setting.
Wash off any spilt cil.

19 Automatic transmission fluid =
level check 5
a

1 Take the vehicie on a short journey 1o wanm
the trapsmission up 1o normal operating
temparature, than park the vehicle on level
ground. The fuid level is checked by using the
dipstick located at the front of the
tranzmizsion unit, next to the unit fluid cooler
hoses. Mote that the thuid level must be
checked within ana mituta of retuming from
the warm-up joumey.

2 Withdraw the dipstick from the tube and
wipe all the fivid from its end with a clean rag
or paper towel. Insert the clean dipstick back
into the twbe as far as it will go, then withdraw
it once mara, Nole the oil level on the end
of the dipstick, Add fluid as necessary until
the level iz batween the upper (MAX) and

1&3 Manual gearbox is refille:t via
fillerfevel plug hole (@arrowead)
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36.10a Measurin_g the s_parh plug 36.10h Adjustin!.; the spark plug electrode It is often difficult fo insert spark plugs
electrode gap with a wire gauge gap with a special tool into their holes without cross-threading
1 most motor accessory shops (see  pointer, the engine is at TDG with either No 1 them. To avoid this possibility, fit a
strations), ar Mo 4 cylinder an comprassion, short length of 5116 inch internal
ting 5 The group of three notches form the ignition | diameter rubber hose over the end of
' timing marks. When the centre notch the spark plug. This hose acts as a

Before fitting the spark plugs, check that thighlighted with red paint) is aligred with the universal joint, to help align the plug
threadad cennectar sleeves on the plug 0 o0 wa jower timing belt cover, the | With the plug hole. Should the plug
:f' ea, Hghys = that ﬂ"E; piug_rexten? crankshaft is In the specified ignition timing | begin to cross-thread, the hose will slip
'gcas and thraads ara &ar_r. o r'l'lla e position for cylinder Nos 1 and 4. The twe marks on the spark plug, thereby preventing
ire rermoval of the plugs easier, app yha on afther sids of the sartre thark indicate the 20 md damage to the aluminium
zar of copper-based brake greasa W0 tha e voving tolerance (see illustration), cylinder head. Remove the rubber hose
almads; & Ta check the igrition timing, first warm the | and tighten the plug to the specified
Dhaer the a..parl-'\. plug [HT) ieads.dtha;ll'l gngine up to normat operating temperature tergue using the spark plug socket and
onnect them in thair correct order and refit e conling cuts in), then switch it off, | 8 torque wrench.
omponents removed for access, Ramove the yellow cap from the ignition . ———— _
timing adjuster wirlng terminal (situated hand side) to retard the ignition timing, or anti-
7 Ignition timing check and % beside the windscresn washer reservoir Clockwiss foadvance it, until the centre timing
adjustment S pump) and connect the two terminal wires ma_rk is a_!ugned '.r.rlth the tlmlng_hait cover
> together by using a short piece of wire or a  pointer. Tighten the bolts to their specified
split pin (see illustration). Cannact a timing mrgpe 1‘_"”{3”‘3:1 3'3“'“9[” tﬁlafcgfﬂ:ergde
Warning: Volta roduced light to No 1 cylinder {nearest the.timing belt ENRIONMiNg 1o ensure thak it Has n -
! anae.recgmnic Fgﬁsn sﬁ'mbal"m end of the engine) HT lead, as described in 9 With the ignition timing correctly set, turn

i i i . i i i i the timing light.
considerably higher than those the squipment manufacturer's instructions. off the engine and disconnect the _
Drﬂd:.laed h?rfmivnnrfmai 7 Start the engine and allow it to idle al the Hem_nve tha wira fram Th_ﬂ timing adjuster
ition systems. Extreme care must be spacified spoed. Aim the timing light at the  terminal and refit the terminal cap, Refit the
en when working on & system with the  crankshaft pulley and check thal the centre grommet to the undercover panel,

ftion switched on. Persons with ane of the three crankshaft puliey timing -
gically-implanted cardiac pacemaker notches (highlighted in rad), or one of the 28 Manual gaarhux oil renewal ‘F\ﬁ
ices should keep wall clear of the tolerance notches, aligns with the pointer on Q
ition circuits, components and test the timing balt lowear cover, h
mme:ﬂ' Adjustment -

ecking 8 I adjustment is requirsd, slacksn the Draining

osition the front wheels on full left-hand  distributor mounting Bolis untll the distibuter 1 Take the vehicls on a journey of sulficiant
5. than remove the rubber grommet from  body is just able to rotate, then turn the body  length to warm the gearbox up to normal
lefi-hand side of the undercover panel to clockwise [viewed from the vehicle's righi-  opéerating temperature,

n access to the crankshaft pulley bolt.
ng a socket and extension bar, it a socket
o the crankshaft pulley bolt.

Jlean the crankshaft pullsy rim, rotating the
ey anti-clockwise, The timing marks ans as
WS,

he pulley has a total of four notchas - a
all group of thrae, then a single notch just
the right of the group of three, The singla
ch is the TODC indicator. The pulley marks
In with & pointer {in the form of a set of
Jhts”) which are cast into the lower timing
t cover, These “sights” work in the same
y as tha sights of a rifie, the upper pointer ;
ning with a lower notch on the lower timing 37.5 Timing belt cover pointer [A), 37.6 Using a split pin to connect the
t. crankshaft pulley TDG notch (B) and ignition timing adjuster terminals
Nith the single noteh aligned with the  crankshaft pulley ignition timing marks (T} together
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2A01

;ontents

amshalt ofl sealis) — renawal. . - . .10 General information . N e L T

zmshaft(s) and rocker amms — rern-mal mspe:han and Qil cooler (DOHC englﬂe] - remwal and reﬁthrrg ............... 17

refitting . ol Gt .11 Oil pump = dismantling, inspection and reassembly ... ... .. 16
pre:ssmn test— descrp.lnn arrd Im—aa'pretatlon ... 3 Dl purnp - removaland refitting ool il s il .. 18

ankshatt oil 2eals — renewal | 18 Bump—removal and refithng. - .o covviiiii e i 14

ankahaft pullay — remoyval and :eﬂ’mng B, 6 Timing balt covers = removal and refitting .00 0000 7

dinder head covar - removal and reﬁthnq ................. 4 Timing belt tensioner and sprockets — removal, inspachion

ylincer head - ramoval, inspection and rafiting ..o o000 g i and refitting . e O

1gine il and fifter - renawsal ... i .2 Timing bedt - rarn:lua! mspactlnn raflttlng and adjustrnant ....... B

ginedtransmission mountings — |n5ppctmn an.ﬂ ranawal ...... 20 Top Dead Centre (TDC) for Mo 1 piston — locating . s

ywhesl/driveplate — removal, inspection and refitting ... ..., 18 Valve clearances — checking and adjustment ... ... 12

Jegrees of difficulty

Easy, suttable for Fairly easy, sutable 3, | Fairly difficult, ik | Difficult, suitable for ‘}3‘2 Very difficult, &

nevica with litie for beginnerwith =0 | suitable for competent & | experienced DIY W | suitable for expert DIY &

ENPErErCE SOME EXpEence }‘ DI mechanic ".Q rrechanic & or professional an

By " gEn -

specifications

ieneral

ot R S e Sixteen-valve, four-cylindar, in-ling, four-stroke, water-cooled

gsigriation

Pre 1002 MIGEES . ovvvva v omnrirm o rosar s g e s A e A me

Pagt 1992 SOHC with manual gearboxX ..o s vieaseonoee  DIBAB

Post 18982 SOHC with automatic transmission SRR | - e

Poet 1902 DG e S e s wae s el R D1GAS

B T o T e T B R R S S R A Bt s e ATV

] R S P S IR E S L) L) 133

apacity . i 1590 co

g G-der 1 -8-4-2 (Mo 1 cylinder at timing belt end)

rescticn of cranhshaﬁ rutatmn &

Ompressian ratic

o] 2 [ T A e R S S R B R SRl el M N

DOHC engine o0
linmum compression pressure I

{aimum Compression prassung duf‘erence between cyllnders

lzwirum power (EEC)
SOHC engineg . .....

DOHGC enging with autnmahctranamlssmn
DOHG engine with manual gsamber & .. oo iiii o e,

sylinder block
iaterial R
inder |:|€I“E dlameter

Standard .

Service ||r'|'|-:[

1zt avarsize iD 25 rnrr'}
-2nd oversize (0,50 mm) .

h:-cimurnc-_.-linderbcren-.rality.__..

jaximum cylinder boretapar . oovaan e i

faximurn gaskiet face distortion . ... .. 00 iia i iaa e

Anti-clockwise (viswad from the left-hand side of vehicle]

8.1 1
89.5:1
0.3 bar
1.4 bar

118 PS (85 kW) @ 6300 rom
124 PS (@1 kW) @ BEOD rpm
130 PS {96 KW) @ 6800 rpm

Alurminium alloy

75.00 to 75.02 mm
7507 mm
752510 7527 mm
75.50 to 7552 mm
MAA

LIS mm

.10 mm




2A*2 Engine in-car repair procedures

Crankshaft

Number of main bearings . .......... ... .

Main bearing journal rurning clearance
Standard

Mos 1, 2, 4ar1dﬁjoumals.........___......_............,

Noﬂ-juurnﬂj
Service limit - all Iourrlals e
Maximum differance betwaen main bearmg Jnurna.l runnmg
clearances | A
Crankpin (big- am:l] Ioumal runrllrlg claaran::a

Slandard ..............................................

Maximum difference t:rahr.-aen cranicpln Juurnaﬂ runn:ng cdearanms .

Crankshaft endfiost
Standard |
Service .|rr||t

Maximum dlﬁﬂrenca b-arv.'edn |{:|L.IrI'IEI| diameters (ovality/taper imit)

Standard |

Service Ilmlt . Vi
Crankshaft main heanng ]nurnal FLER - ::-ul:

Standard |

Service I|rnrt

Pistons and piston rings
Fiston diameter

Standard .

Sarvice |II'I"||'I. :

15t oversize |,’C| 25 mr'n]

2nd oversize (0.50 rnm}
Piston-lo-bore clearance

By diract maasurement

Btandard .. ... 0.
Sen-'ir:ahrnit..................................,........
Using feelergauge ., ............

Piston ring end gaps - fittad in bore
Top compression fifg

2 o B R A e

Second cnmpresalun rlng
Standard ...... W
Smmehmat..........

Oil contral ring

SRRNURE . oo e o b e S T

Service imit .
Piston ring-to- gruwe c!earanca
Top compression ring

Blandand i e e e e oo
SRS BTHE g D e L
Second comprasslon ring
Standahd s T s
Service limit.,......

Qi control ring

Gudgeon pins

Diamatar
Standard . , .
CHBIEITR . opini ot 0 B 3 e o
Maximum gudgeon pin-to-piston clearance ..oy i,

Fit in cennecting rod

Connecting rods

Big-end cap endfloat
Standard
Sarvica Mt . . ..o e ik

0.024 to 0.042 mm
0,030 to 0.048 mm
0,050 mm

0.010 mm

0,020 1o 0.038 mm
0.050 mm
0020 mm

010 to 0.35 mm
0.45 mm

0.0025 rmm
0.010 mm

0.03 mm
(.06 mm

T4.98 to 74.99 mm
74.97 mm

722310 75.24 mm
75,48 10 75,49 mm

0.0 to 0.04 mm
.05 mm
0.08 mm

0.015 to 0.030 mm
0.6 mm

0.30 to 045 mm
0.6 mm

0.2 to 0.8 mm
0.8 mm

0,03 to 0.06 mm
13 mm

0.030 to 0.055 mm
0.6 mm
Pl

18.994 1o 19.000 mm
18.987 to 19.003 mm
0010 mm
Interference

Q.15 10 0.30 mm
0.4 mm
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wylinder head
\aterial .

linimurm ac{:eptable hmght al!ler machlmng

SOHC enging «.svuivvvivians
DOHC englne ......

laximum acceptable gaakal fa::a dlslmmn T

plveseatangle ...
dlve geat width

Standard - SOHC anglna

Infat valve ,......
Exhaust valve .....

Standard - DOHCanglne
Inlet and exhaust vaIVES . i i ia i e

Servica limit - SOHGC anglna

i e TR R S A e R RNt ST L T T I

Exhaust valve. . .....
Barvice limit - DOHC aﬂglne

Inlet and exhaust VaIVEE. - oo c i ii e b s e e e e

gat cutter correction angla

RN o e S I s e R R R

nimguld&pm’m.rsmn

locker shaft - SOHC engine

BNNING GIBAFANGE: & i vuywsnnreariispinsaoiaas

alves
ength - new
Inist

SO i L R L R L R S R g

DOHC enging . ...
Exhaust

SOHC anging: L cr et R e

DOHC engyine & ... o
gad diamater - new
nilet

sfa T, T R S P P

BOMHC 8nging: . 0.0 aes vas s s s siaia i

Exhaust

I e 5 T e R R R L A

DOHC anging v v v 0 s
ead thickniess
Inlet - SOHG engine

121 e - o

erdea Mmoo R e S e e e s e

Inlat — DOHC engina
Standard |
Emrlu::allmlt W R
Exhaust - SI:IHG ang:na
Standard . ST
Barvice Ilmlt

Exngust — DCIHI: Englne

Standard |
Servica Ilm:t
diameter
Inlet = SOHC engine

R i e e e e S R R TS
R IIE o st b i o 00 s o A B B BB 2

Inlat - DOHC angine

S MPIEL A T i R RS

- Service limit . e
- Exhaust - EUHC Erlglnﬂ
Standard ,

~ Service IIr'rut ...........................................

Erhaust - DOHG anglna
Standard | :
Service IIrnlt

Alumirium allay
94.8 mm
131.8 mm

0.05 mm
45*

.85 to 115 mm
1.25 10 1.55 mm
1.25 ta 1.55 mm

1.6 mm
2.0 mm

2.0 mm
30"

&0°
16.2 mm

0.08 mm

114,82 to 11512 mm
108,18 to 105.48 mm

118.60 to 118.90 mm
104.47 to 104.77 mm

28.9 10291 mm
28.9 to 301 mm

24.9 to 251 mm
259 16 27.1 mm

0851t 1.15 mm
.65 mm

1.05 t0 1.35 mm
1.00 mm

1.05 to 1.35 mm
0.85 mm

1.65 to 1.95 mim
1.45 mm
548 o 5.49 mm
5.45 mm

6.55 to 8.59 mm
6.55 mm

5.45 to 546 mm
542 mm

£.55 to B.56 mm
£.52 mm
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Valves (continued)

Stem-to-guide clearance
Inlat

S 15 T |y PR O L bt A R R R

Service imit .,
Exhaust

Standard |

Service Iumn

Valva hoad mn'u-amant li'tred in gulde

It

Servicedmit s s e ens
Exhaust

2 T T N
craeeE A e e s e e e

Walve stam filted height
Inlet = SOHC angine

T NIt
BV T L e e e e e e

Inlet — DOHG erlgina
Standard .
Service ||rm!

Enhaust—SGHGerrgln;a

Standard |

BiEfW-EGlII’I‘IIl ........ i s

Exhaust DOHG engine
Standard .

Samlcalrmlf .........
Valve clearancas . ... .o e s ey

Camshaft(s)
Drive: ...y
Mumber of Manhgs

Bearing journal running clearanca

Standard |

Sawlcahlml

Lobe height - new
Inlat
SOHC engine oo oo s

DOHG €AGINE -+« oo veeeeeteiessat et sese e

Exhaust

SOHCENEING. (oo v i S SRR e
DOHC 8RGINE . oot i et e e e e e

Camshaft nun-out
Standard . .

b 1L

Camshaft andfloat

B R s e L s e S e e

Lubrication system

System prassure with anging fdling .. ..o e ie e
Nl e B e L R R R R

il pump clearances
Rotor endfloat
Standard |
Sarvice Ilrmt

Cuter rotor-to- b-od}rcieafanca gl

Standard |

Hotor lobe clearance
Standard |
Senvice IJmIt

Qil pressure warnlng Iamp 5wur:h upﬂﬂlng prassurel e e
Prassure refief valve operating pressure ..

002 to 0.05 mm
.08 mm

0.05 to 0,08 mm
0.11 mm
0.04 ta 010 mm

0.16 mm

04D ta 016 mm
0.24 mm

46.985 1o 47,455 mm
47,705 mim

45.780 mm
46625 mm

48 985 {0 49,435 mm
49 8685 mm

44970 mm

45455 mm
See Chagter 1

Toothed belt
4]

0.050 to 0.082 mm
015 mm

36.957 mm

33.027 mm

36.995 mm
J2.382 mm

.03 mm
0.06 mm

0.08 to 0.15 mm
0.50 mim

1.4 bar

Eccantric rotor, driven off crankshaft laft-hand enc

0.03 to 0,08 mm
0.5 mm

0100 to 375 mm
0.2 mm

0.04 to 0.74 mm

0.2 i

Below 0.3 to 0.5 har
4.5 bar
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Torque wrench settings Nm
Sumpdrain B e . 3
jl.giarn;aj_gumt:—uxdmlnpu,lg..... N e . _B 45
Autsmathe tramsmission dealnpleg .. L. R T 40
Automatio transmission tarqua convertsr mountrg balls ..., 12
Intermadiabe shalt beanng housing mounting bolts ... _. 40
Gylinctar ot COVEI IS .\ ve e s eas 0
Timing baltcover belts . ., .. .... 16
| Drankshalt pulley rstainingbalt .. ..o e 155
Alr conditianing drivdbist aedjustor dder) puley mounting plats bolts .. 24
Timing it tensioner ol P Al v R 45
Camahall sprockas retaining bolt . ., ... ag
Cumnhiatt bearing cop boks
e T e e e - e e T x»
QOHCangma ., ..., |
Eyfinder hane boits
Stage 1 . L. . 30
e K i 65
g Il;l..lrm: pleH-upstrainar pipe
| Luntingbelts ... ..., . . "
Mounting rute ... ... - 4
- Fiywheo| retaining bots ., L 120
Privepiaty tetainifgbelts ., s
| Fipwiheal/chrlvapiote cover muts and balty . . 12
CAit-bwinting Beachel
Hracket to-lranamission biks L. 40
Bradket-lo-cylindar block bel - ... ... 00i e 7
- Surmip ratidining nutd and bolta ., .. ... .. 12
Ol sump _

Fuimp-ta-eylinger bldok baits . "
Covear rataining soraws. ., ... . 7
 Fellaf valve piston theoded plug .. ... ..... .. .savesnse B0
00 conlnr contre bolt (DOHG sngine) .., ... siiesdsae” AD
e T Y I . 12
Right-hand eranjcshatt soal heuslng bots ... ... 12
Lonneciing ool blgsdnd bearing capmts .., . 32
dain Boaring cup bolts .. ..., T

Engina‘transmission frend incunting
Through-tol .. ... T AT e T e . )
Mennting-be-nginetransrission bolts . 55
_ Meuntingsto-cronsmember bolts : 55
Engihadraremisgion nar mounting
Thralgh-balt ... ..o e ae
Meuning bracket-ta-engine/transerisnion boits 55
Engine/trans isuian nght-Hand maunting
T . e i e e s e e e (54]
Maunting plate-to-tansmission bots ... ... . ... k)
~ Mounting-to-molnting plate mits and baits .., . 55
Engina/lranaminion lalt-hand modnting
IR o e e svvive snessn sbamans s srssmiC i Ioo S B
Meirting-to-micunting orac<et nut snd ball e wy 19
Wuunting bresket-to-angine boits 3 a5

}?'1 \General information

fow to use this Chapter

Thiz Part of the Chapler describes thoss
malr procadures (hal ean ressonably be
arrled out o (ke anglne whils it emais in
m vehicle, If Ihe snging has been mmoved
em the vehicle and is being disimanied (as

B3ctibed in Parl B of this Chapter), any

prafiminesy dsmantiing procsdiures can b=
lonored,

Motz that. whils it may be physlocally
pussble to overhaul Bems sush as the
piston/connacting rod assemblies while the
Zngine s in 1ha vehicly, such task=s are no
mﬂwmﬂm-asﬂﬂpwﬂ&.ﬂpﬁmw
usually réquive the sxecution of sevaral
-adaitional procedures, not o mantion the
clearing of companants and al oilways. For
this reason, all such tEsks are clazzod 3=
e overtaul procedurss and ans described
in'Part B'of 1his Chapisr,

BESE NV EO8AL B
=

-

& i

Engine information

Tha engine = a faur-cylindar, in-line unit,
mounted transvsrsaly at ths front of the
vehicle, with the clutch and tranemisaion o its
right-hand end. The anging IS available in two
forme, a singls overhesd camshef (SOHGY
siktesn-valve angine and a double overhpad
esxmanaft [DOHC] sixieen-valvs snglne, The
BOHC 2nging |s fitted 1o the 418 GTi and 218
GTl Twin Cam models, whareas all ollier
rmodsls are aquipped with tha SOHC engina.
Agmart from the different eylindsr haad deslgne,
bath engmes me of identical corstroctian,
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T aleitrieknm Aty cylindar Block 8 of e

dry-linsr type whith can be rebored to ancept

litors up to 0.5 mm oversiza Tha crankehaff
Is supported within the cylindar black on five
sholl-typa main bosingn, Thrustwashirs ars
flee to Ne 4 majn besring to contrel
cranfeshall andfloat.

The connecting sods are witached 16 1he
crankshaft by horizontally spiil shell-type big:
and beurings and to the plelons by
intor{erunceHt gudgeon pina. The alumindum
alloy peitons are of the-slipper type and arm
filtad with thées piston rings, comprising fwo
ctmprastiion ringe and a scrapes-iype oll
eontral fng.

Each camahall m mounied directiy in the
cylinder hood and drwer by te crankabaf vin
a toathed rubber timing beit, witieh sloo dovea
the coolint pump, The camshall dpurates
ouch valve via A rockar arm. On the SOHG
engine, the rocker Zrms are mounted on &
ahaft abovi the camahatl, On DOHC angines,
Ina rockol amme are |ecad balow the
camzhaftd and are mounted dirsetly nlo the
Sylinder hoad wia & Ballaint Sypa arangoment,

Lubrication la by pressurs-fesd from a
gaur-type oll pump which & mopnied on e
latl-hand end of the cromkahafl, The punp
2taws all through & stréiner located in the
wurrip and then forces it throygh an extemally
mourded {ull-flow canridge-type filer. The ol
fluws into galetias in the main bearing cap
bridin mrrangamen and oylindar
blackicrahhcass, fram where | is datributed
to the crankshaft {main  bearngs) and
camaraftia). The big-ond bearngs me
suppiied with oll via interal grilings In Tha
crankshatl, whils the camehatl bearngs alao
rceive 4 pressurinad supply. The camanaft
opaz and vatves ara lbricated by splash, s
s oll othisr enging cormpenents. O HGHS
=g Ines, an o ool = mouniad bobisaen the
all filler and cyfinder block, o enol tho ofl as i
pasncd trough the Witer, The oll cooler fa
Sipplied with englhe coolant taken from the
mathl coolant pipa which rem along the rear
ol the eylindar Bloak,

Repair rations possible with
the mnm in the vehicle

The fellowing work can be carried out with
tha anging In the vihiche:
2} Compresson presure— fasting.
b} Cyiwidsr haad cover - mirmoval sy
refitting.
o} Crankshaft plllay - remosal ahd sefitine
o) Tieriongy bW Corers = Parmsoval g rafiting.
&) Timmg bek — retnoval, relitfing snd
Dofumirrient,
fi Tirreess Lol tansioner and sonochats -
el mﬂmfm
gl Gamahaft of sewin = renewal
H) Corrsghiaftin) and rocher arma = mmovsl
nepecton and refiting..
U Cylndar bear! = removal aod fitting
i Cybndarhesd and giatons =
! i

&) S - momaval and miiting.

) O pump - hrove, oveEhaL) @
refitng.

et O cotilir = ol and refifting [O0HG
anginas only)

A Crashahaft off sbaks —momail

4} Englmw/tranamiasion mosnings =
inspechion ahd fer=ival

& Flywhoof - romoval, imspection and
resfitting,

e &
Enginis ol and! filer %

1 Delals of checking the angine ol level and
refewing hoth e o and fer are contnireg
uy “Weekly checks” and Chemier ),

N

T Whan enging petiatrianae |s dewn, ar if
mes{ifng icurs which cannot be stbuted 1o
the |graten of fual tysteme, a comprogson
faal can provide disgnostic cluss as o the
enine’s condition, H the test |s. performead
requilary, [F can give wiknlng of trouble befors
any olher symploma bacoms apparent.

2:The snglne must be fuly warmad-up 1o

desaription and interpretation

normal cperaling temaorature, the batlery

musl be lilly chirged and the spark pluos
must be romoved, Th= aid of an agsstant will
alao ba regliied

3 Upsabés the mnition system Dy removing the
engine managementignilion system fuse
(Mo 14) from tha passengst compartmdnt
Tusabicx

4 Fit a comprension laolsr 1o tha No |
eylindor spark plug hofe: Tha type of lestar
which screidn jnto the plug thread s 1o be
proforied {goe iuntration).

5 Hava the nssigtant holg the shrottin wida
opar and grank tha esngine on the atartar
malor. Aftar onm of two revolutions, the
comprassion pressire showd buld up to &
reaix| v figuee and then stetllen. Racord
the highest resding obtnined.

& Fupeat the test on the ramalning cylinders.
recording ihe pressure i aach

7 All eylinders should groduce very simikar

(resoures. Ary diffésence graater than that
spacified indicates the existence of o fault,
Notu that ths comprosslon should bullg v
quickly n a hestihy sngina. Low compression
on the fiut stroke, followed Dy graclinsy
inoroasing pressure on suUocesn|ve atrokes,
indicales worn plston  rngs. A low
oomproERn reading on the (s stroke, which
doss nit bulld un during succesile strokes,
nelhicales fmaking val=sd or o blowd hesd
paskot (a crackatl hoad could also ba the
causs). Deposits on the undemides of
e vake hbeads can also couse oW
compieaslon.

8 M the pressure in any cyllreér = reduced fn
thy specilied minimum or lass, camy oul the
fallgwing tas] o nolats the cause. Introdyuces
teaspoondy| of clean all nto that eyimds
through its spark plug hole ‘and recaal e
b1,

8 If the addition of ol tTompoarly improves
e comansssisn ressim, this ndcales (he
bore or mistbn wasr is responsible for ths
presiure ke No lmprovement ouggoots et
lesking or burnt valvea, ar a blown head
pEskel, may be to blame.

10 A low rending from two odidcem cybinders
& dlmost cartainly dua- to the hesd gashe
Faving bigan batwoon tham and the presanca
of conlant in the engine oll wil conlirm thin

11 Il en= oylindsr ks abaut 20 per cant lower
than the affers and the enging his a slightly
sou dle, & worm comahilt lobe diudd by e
12 Il tho compression terdag (U umuiuaby
high, the comlzstion chamb=ses are probatly
coited with carboil deposlls. |f this s the
cailg, the cylinder head ahauld bBe memoved
and dacarboniead ]
13 On complaton of the 1es, rofif the spark
plugs and et thea sngicg  monagar oy
igritian fuess 1o . | desbey,

wfm" for &

Noto: IF e crankahall pulley boll diackii
wive the craniahied] is being rotated. then T
must ta tghtansd 1o the specifiad forque
telora procasding hinher,

1 In lte traval U nivd down the Syfinder bore,
Tep Doad Qantre (TDC) i the Mghost painl
that each platon reattss ne e craskshal
retates. White ssch piston reathes TOC boih
at the lop of the compransion stroke and
agam ot 1he 1op af 1hs exheest stroke, for the:
purpase of timing the englne, TDC refarn to
the pldton positisn [sually Mo 1) ol te op ol
lis comprassion atraka

2 No 't patan land eylindar) s at thi kel hand
{tming bait) and ol tha engine-and s T0C
position = iocated an follows. Note thil the
eravkehafl yolales  anti-clockwiin  When
viewed from the lefl-hana side of the vshicls,
3 Disconnsct the battery hégdtive ominal
el rimces dll the spork plups

4 TopDead
No 1 piston -
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46 Crankshatt pulley TDC noteh (arrawed)
 aligned with timing bett covar pointar

| Trace No 1 spark plug [HT) ksd from e
dig back to the distributon cap and: use
Sl o mimilar 10 mark the digtributor
lsnd-,r or Engme asting nearest to the can’s
N 1 terminal. Uhdo the distributor cep
wining screwa armd remove the cap and HT
gty

§ Tum the staorng anta tull left loell, thon
e the grommel from the  fromt
mdarcoar pongl 1o gain - acopa oo The
et pulley metaining bolt

3 Using 0 socket and exienuion bar apolied
0 the crankeha® pulley bol, rotate the
saEnalt ant-clockwiae untl the sinoly TRE
woioh on (he srarkahetl pulley Hm s akgned
WiEN he pointsr oe the ming bedt fowercovor
pon Chagier 1, dpnitian limien cheak dnd
tatr=t, for details of the cranketal) pulloy
fiarkn) (s2¢ Mustration).

[ With ¥ crankahal) in this oailion, Mo
ind £ evfinders 2t row a2 TRC., ane af | tkm
i the comipeossion strake. |[ e diglnibutos
wor &m m opointing at [tha leily -
miskad) Mo 1 taminal. then Mo 1 cylindar b
areaily  posiboned, It the rotor orm i
wirdilng ot HNo 4 termia, rotsta ke
mackabiall ono L tum (220°) antl-clockine
il the arm polnts 8t the merked gt
i 1 eyllnder wifl thao be ot TDE on the
b Snce Mo 1 eylindén nas been pestionsd of
DG onh tha compragsion siroke, TOC fer any
) fhe othar cylinders can then be Incated

58 Enyure grsket and saaling rings are
corroctly located in eylinder head cover
grooves - SOHG engine shown

5.2 Release retaining clip and discennect
eylinder haad coeer broathar hose - BOHC
uhpine showwn

by roleting the Crankabial andi-clockwise 180"
at & hme and Toloying the spediied finng
orchor

§ Qyiinder head cover - L
ramaoval and refitting

Remaoval

1 Dhscornect the battery negatlve temmned

2 Liging 8 suitsblo polr of plors, relanss (he
retaiming clip and disconsact the. brastnar
hose &rom 1he rear of the cyleidee hasd Dover
fs=e Mlusiration),

3 Corslily disconpaat e snbiion ST lesds
framm P spark glugs, then feeths lsacs fom
thaly relpleng elips snd pozSch MHam clgas of
tha eydindes Hadr| sovns

4 O DOHT sngines, undo the bao retiinim
bolls and remeve hi tiing Del  upper
cover (pes Wustration). Ndte the correct
fitled positicn of the cover seal, tha
rnmrﬁm‘ﬂmr cobin retaining cip and tha sarth
& Cn SOME enginan, froe the accolerator
calis from ks miaming cips on tha front edge
of the Gylindar haad cover,

& On all englines, famove the cylinde hoad
Ccover relsinlng nuts and remove all the
sonling washers, noding tha aa)ih laad wiseh
& tised to the fron! left-hand stud. On DOHG

B

5.9 On DOHC engine, apply & smaear of
nealant to nreas of covar gasket on ofthar
side ol tha camshaft aut-out

54 Removing timing belt uppor cover =
DOHE engins

etigines, alsg nole ihe accelwrator calbs
retalmng ofip which & fited the front right-
hisfied stud and the HT lsod rotalning cfjps
fittzd to the centre studs.

T Carsfully WL of the cylnclis hagd cover

Refitting

8 Inspoct th covor guukol; spark plug hode
s=aling rings and nover relaining Aul ssaking
winhurs for wigns of wear or damage, o
renEW a8 requraed, I ransyal gf thie gasket
andior saning Mgl 5 necatEny, removeihe
Gl gaskal anid'er sealiig nnps lfom he
¢ovar, than remave all Ireces al dift sd ol
from thie covor groowes. Fll the niry ganket
andior sealing tings to the btove [sea
Ihgbsitrashinsn)

2 Ensuro the cylinder haard mating rurface.
fEskel and soalng nngs are dlaan ong fes
Trom il trabeh of gl and that all guokita e
secursly |ocatad in the head covar, On DOHG
angines, apply o dinear of sutabls seaant 1o
the cylindir hasd coyer pasknt on emgh
sjde ol od 1= camshaft cul-olts (ses
lustration) .

10 On oll engines, =alil the eylimie hpas
covar 10 Ihe engine, taking grasl carg fo
areure That the gasket and senfing rings
reTAin N position on ke covel  (sea
iluntration)

11 Oneethecover |5 coredlly gabterd r=fial
1N sualing wWaishnre and fstiiiing nuds (hot
forgatting to posttinn the accedamalor catils

510 Fit eylinder head cover, snsuring
gatket and soaling rings ramaln n poaltion
= SOHC sngine shown
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- ’ _ﬁ' ;‘ i ; i ﬂ__ -
5.11a On SOHC engine, do nol forget to I
aarth lead benoath lof-hand front cover
retaining nul

maining cip ant/or earth lwad, as applicabie,
benaath the televant cover nuts] and tighten
tham 1o the spacified torque  (see
iusteatlons)

12 On DOHC engings, ensane thal the fiming
el upper cover seal is In posillen, Ihen rafit
the timing bail cover, Position tha accslarator
cabile retaining chip and eardh l2aa under the
front raining balts, thon tighten boih balls to
the specihied lorgue.

13 Asconnect the MT Inatis 1o the relavant
piugs; than rofil the leads 1o sl thelr retaining
clips. Ralit the accolerator cable to its
rlaining clipgd on the fronl of the heall cover,
14 Reconnest the breathar hoas 10 the mar
ol tha cylindar hoad cover, ensuring & s
securily held in position by Be ralaining ciip,
then reconnest the battery negalive temminal

6 Crankshatt pulley - S
removal and relitting %
Removal

1 Apply the handteales, then jack up the loat
of the vohicle and support it on adie stands
isee “Jaciing and Vehice Suppen™). Ramove
tha lofl-hand robdwhesl.

2 From undomaath the front of the vehicie,
remove the three bolly securing the bumpar

.'I.u Ralit Wooadnulf koy (arrowead) then it
crankshaft pullay, ansuring pulley notch
engages cormactly with key

5.11b On BOHC enging, onsure HT lead
clipa (A), nccelorator cable clip {B) and
aarth lead (C) are filtod beneath correct
caver retaining nuts

finnga to ihe body. Romave the seven bolls
secuting the frant undercover panel Lo ihe
bady, H=n move e panal,

3 W necsssany, otate tha drabkshalt until the
ralervant tiening marks align.

4 Ramave the power stoonng pomp. ar
condilloning compreasor andior allurnatoe
driveboltis). a0 apphcabia.

5 To preven! crankshall sotalicn whila tre
pulley boll = unserewed, salect lop genr and
have an asdistant apgly 1he beakas hard
Alternatively, o holding ool similde 1o that
shown (aaae ilbotration) can be fabricated
from |wo siripn of siesl and n ey Bolte (see
Saclion 9, paragragh 7). i tha enging has
bean removed lrom the vehicle, locl the
fiywhoal using the arangoment shown n
Mlustration 112

0 Ramove the pulley retolning balt and
washar, noting that T washer s Hisd wih s
lupensd surfocs outerman!, than wilhdeaw e
pulley from the crapkemaft Remeve 1ha
Véananutt wey lram the erankahall groove and
stor il with the pullsy for safe keeping,

Refitting

T Ratit tha Woodimult key 10 the crankshald
graove, then algn the cronkshalt pulley centre
notch wilth the key and sida the pulley anto
ife oranksha® end. Apply a fow drops of ol 1o
the puliey retaining halt theands thes reft the
Balt and washer, enswring that the washer k&

6.7b Rafitting crankshati pulloy rataining
bolt and spocial washne

6.5 Uaing fabricated lool to rotain
crankshall pulley whilo retaining bolt i
wiachonod

fimed with 18 thpared surface oulormod! (dee
Nugirationg)

B Lock ths crankshalt by the metHod uzed on
refmewal, ther Hghttm the pulley retaining boft
1o the Specified torgue satling

9 Relilt the powar sleehing pump, alf
condifipning comprestod and’or altornolor
drivebaiils) taw apphicabinl and adjust them a8
dessribed i Chuptes 1.

10 Rl the undercovir pane and roachal i,
thin kraer the Lahicl) 1o the ground

7 Timing belt covers - =
removal and refitting &
Removal

Upper cover - SOHC angine
1 Pesnave the ylingas hadd coves,

2 On modals with cowadr altsoring, remove he

bollt tecumg the povwer stenng pump to &5
molrting Brackel Undo ha Dol whch icues
10 piee retarng clamg (o tha top of The purmp
ihivd tamniove the clamp, Aslsase tho pump hoses
froum: any relavant retairing cips, thon froe the
pump pulley from e driveball znd poslses ke
pump and hoses choar of thin timsng Bl coves,

3 On all models, remove Ihe bwve retamry
bolls and willidrnew the cover fram the angine.
altarng witht in sealing utHp (e ilhistration)

7.3 Femoving timing bell upper cover =
B0HC engine
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8.2b Timing balt, sprockets and covers - DOHC engine

8.2a Timing belt, sprockets and covers - SOHG engine 1 Timing bell upper cover 16 Camshalt sprocket
2 Boif - uppaer cover-tn-cylindar 17 Camehaft sprocket Woodruff
T Thming bat ugper covar 14 Crankshaft sprocket hegd Kiays
2 Bolt - upper coverto-cylinger 15 Timing belt . 3 Accelarator cable rataining clip 18 Timing belt
head 16 Timing Dell tensioner pullsy 4 Upper cover saal 19 Tensioner pulley retaining biol
3 Timing belt lower cover _ Essembly & Timing batt lower cover 20 Tensioner pultey essembly
4 Bolt - lower cover-to-cylinder 17 Tensioner puliey retaining boit g Bolt — fower cover-to-cylinder 21 Spring
biack 18 Tonsicrer ioeating stud biock 22 Pillar bolt
& Tensioner pulley access 19 Pillar bolt 7 Tensioner pullay access 23 Tensioner locating stud
grornmat 20 Tensioner pulley spring grovmimet 24 Crankshalt sprocket
& Lowercover seal 21 Camshall sprocket retaining 8  Crankshaft pulley relaining bolf 25 Timing beit inner guide plate
# Beal - uoper covar boit o \Washer 55 Seal - Upper caver
8 GSeal-fower cover 22 Washer 10 Crankshalt pulfey 27 Seal - lower cover
9 Crankshait puilay retaining 23 Camahaft sprocket 11 Woadnff koy 28 Timing belt inner cover
bait 24 Timing beit inner cover 12 Lowsr cover seal 29 Bolt - inner cover-to-cylingsr
10 Washer _ 25 Ball - inner cover-to-cylinder 13 Timing Belt aiter guids plate head
11 Crankshaft puligy e 14 Camshaft sprocket refaining 30 Inner cover saal
12 Woodnff key 26 Inner cover seal bait 31 Innercover seal
13 Timing belt outer guide plate 27 Inner cover seal 15 Wigsher

2 Position. Me 1 cyinder at TDC ‘on its
compression stroke, then remove the timing
belt upper and lower covers (see
ilustrations), Check that the camshaft and
crankshaft sprocket marks align as descrbed
in paragraph B. On DOHC engines, the
camshafis can be held in the comect position
by Inserting two suitably-sizad pegs or bolts
through the holes In the top of tha left-hand
end camshaft bearing caps and inta the
camshafts, This will prevent tha shatts moving
undar valve spring pressure when the timing
- ' - beltis removed (see illustration).
B.2e On DOHC engine, peg camshafts in 8.3 Remove tmnmg belt outer guide plate '3 Slide the timing balt outer gulds plate off the
position to prevent movement under valve  from crankshaft, noting which way areund  end af tha crankshaft, noting that it is fitted
spring pressure when timing belt is it Is fitted with its eoncave surface facing outwards
removed {away from the enging) (see lllustration).
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4 Slacken the iming belt tensioner pullsy balt
thraugh half & turry and pull the pullay assembly
downwards o remove all tension from the
fiming keli. Hold the tensionar puliey in this
position and ratighten the pullay bolt secunely,
5 If the timing belt Is to be ra-usad, use white
paint or similar to: mark the direction of
rotation on the belt, then slip the balt off its
sprocketiz). Do not rotate the crankshaft until
the timing belt haz been refitted.

& 1t the belt is to be removed fully from the
enging, it will bs necessary to split the left-
fand engine mounting as follows, Place a jack
with Interposed block of wood bensath the
engina sump and gently raise-the jack until it
15 supporting the weight of the engine. Undo
the left-nand engina/transmission mounting
through-bielt, than remave the nut and bolt
securing the mounting to its engime bracket
and remove the mounting block. On SOHG
engines, remowve the ballts securing the power
sieering pump mounting bracket or mounting
brackel (g5 applicable] to the front of the
cylinder block and side mounting, then
remove the bracket. The balt can now be
mmoved from the engine (see illustrations).

Inspection

T Checl the timing bell carefully for any signs
of uraven waar, splitting or oll contamination,
and rensw it if thera.is the slightest doubt
anoul its coridition. If the angine is undergaing
an overhaul and has covered mora than 60
000 miles (100 000 km) since the original belt
was fitted, renew the belt as & matter of
courge, regardiess ol its apparant condition, I
signs of oil contamination are found, trace the
sourca of the oii leak and rectify it, than wash
down the engine timing belt area and all
rélated components to remove all traces of oil,

Refitting

B On reassombly, thoroughly clean the timing
belt sprockets, and check that they ara
ahigned as Iollows {see illustrations).

al Carnzhaft sprocket — SOHC engins — The
LUP mark an tha sprockat must be af the
fop and the line at the bottam of the
sprocket must be-aligned with the pointer
an the timing balt lmmer cover,

BAc Dn DOHC engine, ensure UP marks
on camshaft sprockets (A) are at top and
linas on sprockets (B} align with cylinder
head surface

8.6a On SDHC- engines, remove laft-hand
maounting and front mounting bracket .

&) Camshaft sprockefs — DOHC engine -
Both the UP arow mars on 2ach sorocke!
must be in the 12 o'clock position (pointing
directy upwards) with the index lines on
each sprocket baing directly aligned with
fhe cplinger head voper mating surface i
the 3 o'cicck and 8 o'clock posifions.

ci Crankshaft sprocket = Tha fline seribed on
the outer edge of the sprocket must be
aifgred with the arow cast onto the face
af the ol puimp body.

9 Fit the timing belt over the crankshatt and
camshall sprockets, ensuring that the belt
frant run fand, on DOHC angines, tha top run)
I taut [ie. all slack is on the tensicner pulley
zide of the beit), then fit the belt aver thae
coolant pump sprocket and tensionar pulley

B.Ba On SOHG engine, ensure UP mark on
camshalt sprocket (arrowed) is at top .

8.8d Ensure line on crankshaft sprocket is
aligned with arrow cast onto oil pump
surface

. to allow timing belt to be fully
rernwed from engine

[see llustration). Do not twist the belt sharply
while refittimg it. Ensura that the belt teeth are
correctly seated centrally In the sprockets and
that the timing marks remain in afignment. If a
usad belt is being refitted. ensure that the
arrgw mark made on removal points in the
normal direction of ratation, as before,

Adjustment

10 Slacken the lansioner pulley bolt and
check that the tensianer pulley moves to
tension the belt, If the tansioner assambly is
not free ta move under spring tension, than
rectify tha fault or the timing belt will not be
carractly tensioned. On DOHC engines,
remaova the camishiaft retaining pina/bolts from
the camshaft bearing caps.

8.8b ... and lower mark (@mowed) aligns
with pointer on timing belt inner cover

8.9 Timlng belt !awer run Merwqd from
undernaath)
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8.15a Remove rubbar grommet from
timing belt lower cover to gain access to
tensioner pulley bolt

11 Where removed, refit the powar steenng
pump mounting bracket or bracket (SOHC
engines only), then reassemble-the left=hand
engingfransmizsion mounting, tightening all
nuts-and belts to their specified torgua
setlings.

12 Refit the timing belt auter guide 18 1he
crankshafl, enswring its concave surface is
facing outwards (away from the engine),

13 Rafit the timing balt lowsr cover, than fit
the crankshaft pulfey but do not fit the
undarcover panal or roadwhael,

14 With the pulley correctiy fitted, chack that
the single TDG grosve on the pulley fim is
alignad with the pointer on the timing belt
lower cover and that the camshaft spracket
marks are still positioned. a8 described in
paragraph 8. If all is well, rotate the crankshaft
through 207 in an anticlockwizse dirsstion to
tension the timing balt carectly,

15 Remove the rubber grommet from the
lower timing cover to gain access o the
tensioner pulley bolt and tighlen the pulley bokt
o the spacified torgue {see illustrations),
Carry on rotating the pulley anti-clackwise unti
Mo 1 piston is back at TDC on comprassion,
then make a final check that the sprocket
marks are correctly positioned. If all is wall, refit
the tensioner balt grommet to the lower cover.
18 Refit the timing belt upper cover and
oylinder head cowver,

17 With all components correctly fitted, refit
the undercever panel and roadwhesl and
laweer the vehicle to the ground,

9.8 Remove retaining bolt and washer,
then slide sprocket off camshaft end -
SOHC enging

8.15b Tension timing belt then tighten
tensioner pulley bolt to specified torque

9 Timing belt tensioner and =

sprockets — remaval, N
inspection and refitting D
Removal

1 Firmly apply the handbrake, than jack up
tha frent of the vehicle and support It on exle
stands izee “Jacking and Vehicls Support™),
Rermove the left-hand roadwheal,

2 From undemeath the frant of the vehicla,
ramaove the three bolls sacuring the bumpsr
flange to the body, Remova thé seven bolts
securing the front undercover panel to the
body and remove the panal.

3 Pasition Mo 1 cylinder al TDG on its
compression. strake, then procesd as
deéserbed under the relevant subhaading,

Camshaft sprocket - SOHC engine

4 Remove the timing helt upper cover and
check that the camshatt sprocket marks are
positionad as described in Sectloh B,
paragraph &.

5 Hemove the rubbar grommet from the
timing balt lower cover to gain access to the
timing belt tensioner pulley bolt, then slacken
the bait through half 3 tum, Using a long flat-
bladad screwdriver, carsfully push down on
the tensicner pulley meunting plate from
above 5o as to mave the pulley away from the
beit and refieve the timing belt tension. Halkd
the pulley in this position while an assistant

211 On DOHC engines, push an UPPET Fun
of timing belt midway between camshaft
pulleys to relisve timing belt tension

tightens the pulley retaining bolt securely
avoid damaging the timing belt, ensure
screwdriver s resting on the tensic
assembly and not the timing bell he
axerting any pressure on the screwdrivar.
6 Dizengage the belt lrom fthe camsl
sprockst, taking care nat to twist it
sharply. Use fingars only to handls tha i
Do not ratate the crankshafl until the tin
belt is refitted,

7 Elacken the camshaft sprocket retals
bolt white. holding the sprociket with Re
service tool 1BG 1527 to prevent
sprocket from rotating. If this tool s
avaiizhle, an acceptable substitute can
fabricated from twa lengths of steel sirip
long, the other short) 2nd thras nuts and be
Cne nut and balt should form the pivot |
forked toal, with the remaining fwo n
and bolts at the tips of the “forks” to eng
wilh the sprockel spokes, as shown
refitting.

& Aemove the sprocket retaining bolt ¢
washer, then stide the sprockat off the enc
the camshaft (see llustration),

Camshaft sprockets - DOHGC engine

2 Hemove the cylinder head caover,

10 Check the camshaft sorocket marks

pozitioned as described 01 Section

paragraph 8.

11 Remove the rubber grommet from

timing-belt lower cover to galn access o

tirming belt tensioner puliey bolt, then siag
the bolt through half a tum. Te relieve

timing belt tension, press firmly down an

belt at the mid-point between the i
camshaft sprockets until maximum bait |
play s obialined (see lllustration). Hold -
belt in this pasition while an gssistant fights
the pulley retaining bolt sacurnaly.

12 Using a suitable eapen-ended span:
fitted to the hexagonal section of |
camshatt, return both shafts to th
previously-noted positions.  Insert t

suitably-sized pegs of bolts through the ha
in the top of the left-hand end camsh
bearing caps and into the camshafts, Di
this will prevent the camshafis from gy
undar valve spring pressurs when the tis
belt iz removad (see ilustration).

8,12 Using an open-ended spanner, retu
camshafts to original positions and peg
them in place with a suitable taol (arrowe
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8.14a Slacken camshaft sprocket
retaining bolt while holding camshatt with
an open-ended spanner

13 Disengage the bekt from the camshaft
sprockets, taking care not 1o twist it too
harply, Use fingers enly to handle the belt,
Do naot rotate thie crankshaft until the timing
il is refitted.

14 Using a suitable open-ended spanner
itted to the hexagonal saction of the
camshalt, hold the camshaft and slackan the
ramenaft sprocket retaining bolt. Remove the
holt and washer, ther glide the sprocket off
the camshaft end. Bemove the Woodruif key
fromn the camshaft groove and store it with the
enrochet for safe keeping (see iHustrations).
f requirad, repeat the progedure for tha
ramalning sorocket,

Crankshaft sprocket

15 Homove the fiming belt.

16 Slide the crankshaft sprocket off the end
of the crankshaft and, if necessary, remave
fhe timing Delt inner guide, noting that it is
fitted with its concave surface facing inwards
[towarcls tha engine) (see llustrations).
Tensioner assembly

1T Removea tha timing batt.

16 Femove the pulley retaining bolt, than
unhook the tensianar spring from s pitlar bolt
and slide tha lensioner assembly off its
iocating stud.

Inspection

19 Clean tharoughly the camshaft/crankshaft
sprochkets and rensw any that show signs of
wear, damags ar cracks,

9.14b Slide sprocket off camshaftend. ..

20 Clean the tensioner assembly but do not
usa any strong solvent which may antar tha
pulley bearing. Check that the puliey rotates
fraaly, with no sign of stiffness or af free play.
Renew the sssembly if there is any doubt
ahout its condition or if there are any chvious
signs of wear or damagea. The same applies to
the tensioner spring., which should be
checked with great care as its condition is
critical for the corect tansioning of the timing
bl

Refitting

Camshaft sprocket - SOHC engine

21 Rafit the sprocket to the camshafl end so
that Its timing marks ars facing outwards, then
fit the retaining belt and washer. Tighten tha
camshall sprocket retaining. bolt to the
specified torgue whila using the methed
amployad on removal to retain tha sprocket
(sea illustrations).

22 Ensura the TDC notch on the crankshaft
pulley is still aligned with the pointer on the
timing: belt lowear covar, than position the
camshaft sprocket 2o the Uming marks are as
describad in Saction B, paragraph B.

23 Fit the timing balt over the camshaft
sorocket, ensuring that the balt front run is
taut {ia., Al slack is an the tensioner pulley
side of the balt). Do pot twist the belt sharply
while refitting it. Ensure that the hell taeth are
correctly seated centrafly in the sprockets and
that the timing marks remain in alignmiant.

8166 . ..and slide off timing belt inner
guide plate, noting which way around it is
fitted

9.1d4e ... and remove Woodruff key

24 Slacken the tensioner pulley retaining bolt
and check that the tensioner pufley moves 1o
tension the belt. If the tensioner assembly s
not fres to move undsr spring tenzion, ractify
the fault, or the timing belt will not be correctly
tensicned,

25 If all is well, rotate the crankshait througn
20° in-an anti-clockwize diraction to tension
the timing belt correctly, then tighten the
tansioner pulley bolt to the speacified targue.
Carry on ratating the pulley anti-clockwise
until Ne 1 piston i= back at TOC on
compression, then make a final chack that the
sprocket marks are correctly positioned. If all
s weatl, refil the tensicner bolt grommest to the
fower cover.

26 Refit the timing belt upper cover and
cylinder bead covar. With all companents

sprochket. ..

AR, - 4

9.21b ., .. and tighten sprocket retaining

bolt to specified torque. Fabricated
sprocket holding tool shown
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8.27 Refit Woodruff key to éamshaft and
slide sprocket into position - DOHC engine

corectly fitted, refit the undercover panel and
roadwhesal, then lower the wehicle to the
graund.

Camshaft sprockets = DOHC engine

27 Retit the Woodnuff key to the groove in the
camshaft, then slide the sprocket onta the
camshalt (see illustration) whilst ensuring
that the sprocket markings are facing
cutwards, Aefit the sprochet retaining bolt
and washer, then tighten it to the specifisd
torgue while helding the camshaft with an
open-ended spannas.

28 Check that the crankshaft pullay TOC
notch iz sl aligned with the pointer an the
timing belt lowsr covar, then fit the tming balt
over the camshatt sprockets. Ensure that the
belt frant and top runs are taut e, all slack is
on the tensioner putley side of the balt). Do
not twist the belt sharpiy while refitting It
Enzure that the belt teath are correctly ssated
cantrally in the sprockets and that the timing
marks ramain in-alignment.

29 Slacken thea fenzioner pulley retalning beilt
and check that the tensioner pulley moves to
tension the belt. If the tensioner assembly is
not free to move under spring tenslon, then
rectify the fault, or the timing belt will not ba
comrectly tenslonad. Check that the crankshaft
puliey notch is carrectly aligned, then remaove
the locating pins or bolts from the camshaft
bearing caps.

30 Rotate the crankshaft through 80° in an
anti-clockwize direction to tension the tirming
Bait correctly, then tighten the tenstoner pulley
bolt to tha spacified torque. Carry an rotating
the pulley anti-clockwise until No 1 piston is
hack at TDC on compression, then make a
final check that the sprocket marks are
correctly positioned. If all is well, refit the
tansionar bolt grommet to the lower cover.

31 Refit the cylinder head and timing belt
upper cover, then refit the undercover panel
and roadwhesl and lower the vohicle to the
ground.

Crankshaft sprocket

32 Fit the timing belt Inner guide onto the
crankshafl, ensuring that its concave sudace
is facing Inwards (towards the engina). Offer

9.34a Ensure hole in tensioner backplate
is comrectly engaged with locating stud
{arrowed) . , .

up the crankshafl sprocket, ensuring that its
timing mark is facing cutwards,_ then align the
sprockel key with the crankshaft greove and
slide the sprockat inta position,

33 Hefit the timing balt,

Tensioner assembly

H Align the hale in the tensionar hackplate
with its locating stud and slide the tensioner
assemibly into position. Hook the spring over
its pillar boft and rafit the tensioner pulley bolt.
Pull the pulley fully downwards and tighten its
retaining bolt sscurely to hald it in this
position (sea illustrations).

35 Aefit the timing belt.

10 Camshaft ol seal(s) -
renewal

Vo d

Mate: If an o seal is to be renawed with the
Hming balt stll in place, then check first that
the balt s free from oil contamination and
remmaw the bedtif signs of oil contamination are
found. Cover the belt to protect it from
contamination by afl while work is in progross
and ensure-that all traces of ol are removed
from the arsa before the ball is refitted,

Removal

1 Remove the camzshafl sprocket,

2 Punch or drll two small holes opposite
sech otherin the ol s6al. Scraw a self-tapping
scraw into each hole and pull en the scraws
with pliers to extract the seal,

3 Clean the seal housing and polish off any
burrs or raised edges which may have causad
the seal to fail in the first place,

Refitting

4 Lubricate tha lips of the new seal with clean
engine oil and drive it into position untll it
seats on its locabing shoulder, Using & sultable
tubular drift (such as a sacket) which bears

aniy an the hard outer edge of the s=al (see
illustration). Take care not o damags the

.sgal lips during fitting and note that the. seal

lips should face Inwards,

9.34b ... and spring is correctly located
on pillar bolt (arrowed)

§ On DOHC engines, if necassary, repeat the

above procedure for the remaining oll seal,

& Refit the camshaft sprocketis),
%
o
\

11 Camshaft(s] and rocker
arms — removal, inspection
and refitting

Removal

S0HG engine

1 Remove the distributor,

2 Remove the camshaft sprockel.

3 Slacken all the rocker am adjusting screw |
locknuts, then unscrew the adjusting screws
until gl valve spring pressura has beean’
ralisved from the camshaft,

4 Set up a dial gauge on ane end of the
camshaft and measure the: camshaft endfioal
while moving the camshaft fo and fro. If the
endfloat exceeds the specifiad service limit, |
expert advice should be sought from a Rover
dealar or an engine rapdir specialist,

5 Working in a reverse of the tightening
saquence, evenly and progressively sfackean
the sixteen camshaft bearing. cap retaining
balta. Fully unsarew all the bolts from the
cylinder head but do not remaove any bolis
from the bearing caps. There |5 no need to
disturb the distributor bezring cap on the
right-hand end of the cylinder haad.

& Lift the camshaft bearing cap/rocker am

10.4 Fitting a camshaft oil seal -
DOHC engine shown
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11.6 On S0OHC enginas, ramove camshaft
bearing cap/rocker arm assembly . . .

.and lift nrut t:arnshal't

11. Ba On SOHG engines, remove camshaft
bearing cap bolts .

1180 ...

bly clear of the cylinder head, ansuring
all rataining baofts remain in position in the
caps [see illustration), Remove the O-rings
from the underside of the bearing caps and
ﬂ:ilscard thiem. Mew O-rings must be used on
rnﬁrtlng Mote the corect fitted positions of
Ahe bearng cap locating dowsks and remove
itnp that are loose,

and slide off bearing caps, springs . . .

11.8¢c ..

7 Lift the camshafl cut of the cylindar haad
(seea illustration) and discard the oil seal. A
new seal must be used on refitting.

B i -negessary, the camshaft bearing
cap/rocker arm assembly can be dismantled
by removing the retaining bolts one at a time
and sliding the varicus companents off the
and of the shafts (see illustrations). Kaaping

. and rocker armz, keeping all components in correct

fitted positions

all components in their correct fitted order,
make 8 nate of each component’s comrect
fitted position as it is removed, to ensure it g
positionad carrectly on reassembly, Note that
each bearing cap has an identification number,
1 te 8§, cast anto its upper surfacs and aach
rocker arm has an identification letter, A ar B.
cast onto its sida (see illustration).

11.8d Rocker amms and shafts =
S0OHC engine

Ehort infat rocker arm shalf
Long infet rocker arm shaft
Wave washer

Inlet rocker arm (B)

Intat rocker arm (A)

Mo 1 camshait beanng cap

Mo 2 camshaft bearing cap

Mo 3 camshaft bearing cap

Ma 4 camshaft bearing eap

10 Mo & camshall bearing cap

11 Mo & camshall bearing cap

12 Short axhaust rocker anm spring
18 Exhaust rocker arrm (4)

14 Long exhaust rocker am song
15 Exhaustrocker shaff

16 Exhaust rocker arm (B}

IS o - TR Uh B Lo R o~
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|
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11.12 Measuring camshaft endfloat -
DOHC engine shown

DOHG engine

8 Remove the distributor  ard cylinder
position senzor houslng,

10 Remove the camshafl sprockats,

11 Remove the locating plns or balts from
the laft-hand bearing caps, then slacken
all the rocker arm adjusting scrow lockauis
and unscrew tha adjusting screws until all
valve spring pressure is relieved from the
camshafts,

12 Satupa dial geuge on one and of the inlet
uamshaft and messure the camshatt endiioat
while mowing the camshaft to and fro. Aepeat
this procedurs and measure the &xhaust
camshaft endfloat [ses ilustration). |f the
endfioal ol sither camshaft exceeds the
specifisd service limit, expert advice should
be sought from a Raver dealer or an engine
repair specialist

13 Evenly and progressively stacken all the
intet camshaft bearing cap refalning balts,
then remove the bearing caps from the
eylinder head, noting the identification marks
cast anto the top surlace of sach cap, To
dvold confusion on rafitting, store  the
retaining bolts with thelr relevant baaring
caps, Mote the locating dowsls which are
fittad to each cap, remove any that ara loose
and store them with the bearing caps lor safa
keeping.

14 Lift the inlet camshaft out of the cylindar
head and stare it with the bearing oceps:
Discard the eamshaft oil seal. A new sedl
must be Used on rafiting.

15 Repealing the operations in paragraphs
13-and 14, ramove the exhaust carmshaft and
bearing caps. Mote that the inlet and sxhaust
camshafis are not interchangeahle and muel
be kept separate. The shafts are marked o
avold conlusion (see ilustration),

16 Taka a amall box and divide it inta slutaan
Separale. compartments, or maks up a
cardboard template af the cylinder head,
Remove each rocker arm from the cylinder
head one at a time {see lllustration), and
stora Il in its comrec! fitted posgitlan in the
suntalner or template {as applicabla). This is
Recessary to ensurs that the rocker anms are
refited  to  their  original positions  on
reassembly. 1 the rocker @rms  ara

i _.,-’1- T _
11.15 On DOHE engines, camshalts are
marked to aveid confusion - exhaust
camshaft shown

Interchanged, the rate of wear betwaan thea
rocker arms and camshaft will be dramatically
increased,

Inspection

17 Examing lhe camshaft bearing surfaces
and cam |obes for signs of wear and sCoring.
Renew the camshall it any of these conditions
are apparent. Examinres the condition af the
bearing surfaces, both on the camshaft
Inurnals and in the cylinder head. if the head
bearing surlaces are worn excessively, the
eylinder head will need 1o be renawed,

18 If the necessary measuring aquipment is
availabie, measure the outzlde diameter of
each camshaft joumal, then bolt the camshaft
bearing caps anto the cylinder hiead and
measura the inside dlamsater of the camshatt
bearing journals. Subtract the camshaft
|lsurnal outside diameter from the bearing
Inside diamater-and calculate the camshaft
iournal running clearance, Also measura tha
height of each cam fobe (sea Mustration), It
any of the measurements sxesed the
specified wear limits, renew the camshaft
and‘or cylincder head,

19 Suppon the camshaft end journals on V-
Blacks and measurs the run-out at the cantra
lournal using a dial gauge. If the run-aut
sxceeds the specifisd mit, the camshait
should be ranewed.

20 Examina the rocker arm bearing surfaces
which contact the camshafl lobes for wear

¥\

1118 Rocker arms can simply be lifted ou
of cylinder head

and stofing. Renew any racker arms on which
these conditions are epparent,

21 On BOHC engines, if the camshaft
bearing capfrocker arm assembly has baen
dismantled, examing the rocker a:zm and shaft
baaring surfaces for wear and scorng. If the
necessary measuring equipment is availabls,
maasure the inside dizmeter of the rocker arm

-and the outside diameater of the racker shaft a8

the point where the rocker pivots, then
calculate the rumning elearance.. | the
clearance excesds the specified tigure (or if
thera are obvicus signs of wear), the rocker
arm and’or shaft must be renswad,

22 On DOHC sngines, Inspect the rocker anm
adjusting screw pivots for signs of wear or
damage, It waar is found, than the adjusting
scraw fmust ba renswed, alang with its pivat
seal, which is a screw it In the cylinder Head.

Refitting

SOHC engine

23 If the camshaft bearing cap/rocker am
assembly was dismantled, reassembie it by
reversing the dismantiing s2Quaence, noting
that the exhaust rocker shaft oflways must be
facing dovnwards. It difficulties ariss, use the
rocker arm and beanng cap Identification
marks for referance. Prior o regssambly,
apply a smear of claan engine oil to the shaft
and rockar arm bearing surfaces [ses
ilustrations).

11.18 Mesasuring cam lobe height

11.23a On SOHC engines, raassembla
camshaft bearing cap/rocker arm
assambly using racker arm . . |
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24 Ensure the:cylinder head and camshaft
haaring surfaces are ciean, then libarally oll
“the camshaft bearings and Inbes and refit the
‘gamshaft. Pasition the shaft so that s
‘sprocket Keyway is in the 12 o'clock position
uppermost)].

25 Check that all bearing cap localing
‘dowels are in position, then fit new O-rings o
the rocesses in the basa of the camshafi
‘bearing caps. Carefully refit the camshalt
‘bearing capfrocker arm assembly to the
‘gylinder head, taking great care to ensure that
the Q-rings ramaln in poesition on the bearing
caps [see illustration). Once the assembly is

correctly  ssated, refit the camshaft
bearing cap bolts, tighlening them all by hand
anly,

26 Working In the sequence shown, tightan

the camshaft bearing cap fetaining boits
gwenly and progressively to their specified

lorgue setting (see illustration).

27 Lubricate tha lips of a new camshaft oil
~sgal with clean enging all and drive 1 into
pasition untll it seafs on its lacating shoulder,
Haa @ suitable fubular drift {such as a socket}
which baars only on the hard outer sdga of

Ine seal. Take care not to damage the seal lips
Cduring fitting and note that the seal lips should
~face inwards.

28 Refit the camshaft sprocket, noting that

the valve clearances must be ad|usted befors
the fiming belt upper cover and cylinder heagd
o ave itted,

20 Refit the distributar.

‘DOHC engine

80 Apply a drop of ail to the mcker arm
afing acrew pivats, than refit &l the recker
& to thalr original locations in the cylinder
. Once fitted, ensure all the rocker arm
poves ara carrectly engaged with the valve
Em ands:

Ensure the cylindar head and camshalt
gring surfaces are clean, then linerally oll
camahaft beanngs and lobes. Refit bath
hatts to the cylinder head, ensuring that
g Inlet ard exhawst camshafis are not
ngposed. Postion each shaft so that its

ooket keyway is in the 12 o'clock poesition
uppermest} (see lustration).

Ensure all the lacating dowesls arg in

11,31 Refitting exhaust camshaft -
DOHG enging

11.23b ...

and bearing cap identification
marks (arrowed) to ensure components
are cormectly positioned

11.25 On S0HC engines, fit new O-rings
{arrowed) 1o recesses in base of camshaft
bearing caps

111

////,\fb_\_: AW ”\\_r .
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11.26 Camshafl bearing cap bolt tightening sequence =
S0HC engine

position -and that the cylinder head and
camshaft bearing cap mating surfaces are
clean and dry.

33 The bearing caps are marked far
identification *11° ta *168" and “E1' 1o 'EG'. The
caps marked 1 are the inlet camshaft
bearing caps and the caps marked 'E’ are tha
exhaust camshatt bearing caps. For both sets
of caps, Mo 1 cap is the laft-hand cap and
Mo & the right-nand baaring cap (2. bearnng
cap 11 is the laft-hand inlet camshaft cap
and cap E6 is the right-hand axhaust camshaf

11.33 Use identification marks to ensure
all camshafl bearing caps are correctly
positioned on refitting

cap)..All caps must be fitted with the armow cast
on the top of the cap (next 1o the dentification
mark) pointing towards the timing belt (laft-
hand) end of the engine (see illustration),

34 Apply a smear of suitable sealant to the
mating surfaces of Mas 1 and 6 bearing caps
{both inlet and exhawst), than, using the
identification marks, refit the caps and bolts o
thedr original positheres. With all caps correctly
seated, work in a diagonal sequeance and
tighten the cap retaining beilts ta the specified
torque setting (see illustrations).

11.34a Apply a smear of sealant to mating
surfaces of spacified bearing caps. ..
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11.34b . . . then refit to cylinder head,
ensuring locating dowels are in position
(arrowed)

i .

11.34c Tighten all camshaft bearing cap
bolts to specified torque setting, working
in a diagonal sequence

35 Lubricate the lips of a new inlet camshaft
0il ‘seal with clean engine oil and drive it
Into position until it seats on its lozating
sheoulder, Usa a suitabie tubular dritt {such as
a socket) which bears only on the hard
outer edge of the seal. Take care not o
damaga the seal lips durlng fitting and note
that the =eal lips should face inwards. Fit &
new exhaust camshalt oil seal in the same
way,

38 Using an open-ended spanner on tha
hexagonal section of sach camshaft, position
bath shafts so that their sprocket keyways are
in tha 12 a'clock position, then insert twa
suitably-sized  pegs or bolts through the
hioles in the left-hand bearing caps and into
the camshafts 1o hold the shafis in this
position,

37 Refit the camshaft sprocksts, naoting that
the valve clearances must be adjusted belors
the cylinder head covar ks fitted.

38 Refit the distributor and cylinder position
sensor housing,

12 Valve clearances -
checking and adjustment

HE

Refer 1o Chapter 1.

ia

L]
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13.5 Cylinder head and associated components - SOHC engine

Cylinder haad cover 2
Ol fillar eap

Q-ring

Cylindar head cover
nut FROMT
Seal

Washer

HT lead retaining
ol Bracket -
Balt - bracket-10- (28]
cylindar head cover

HT lsad retaining Fi =S

clip brackst o) P
Bolt - bracket-to- e
cplindar hegd (28 -~ @
cover R N

Cylindler head |zi.-_@ A
cover seal " \
Cyiindar head cover 427 i

spark plug cut-out (T )
.'-;‘EEJ' ._..' = 5
Carnshart ! ?F,-‘-—E !
bedaring cap '«.“,,"‘E-‘-‘_‘ ;
boit =)
Distribtor o |

clamp s o e
No. B camsharit =
bearing cap

Mo 5§ camshalt bearng
cap

Ne 4 camshalt Bearing cap
Ma 3 camshaft bearing cap
Mo 2 camshalt bearing cap
No 1 carnshaft bearing cap
Long infet rockear arm shalt
Short injet rocker arm shaft
Rockar arm wave waskar
irifet rockesr arm (8]

Inlet rockar arm (4) 43 Distrbutor clamp dowe!
Rocker arm adjusting screw lockeu! 44 Camshaft beanng cap dowal

Racker amm adjusting serew 45 Camshaft bearing cag O-ring
Collets 48 Camnshaft beaning can O-ring
Spring retaing: 47 Cylinder head cover stud
Inlet valve spring 48 Camshaft oil saal

inigt valle spring saat 43 Cylinder head

inlet valve stem off seal 50 Coofant hose adaotor union
Inlet valve guide a1 Coolant fop hose aibow

Camatigtt 52" Cooling systern blesd screw
Exhaust racker shafi 53 Top hose elbow refalning boft
Short exhaus! rockar arm soring 84 Exhaust manifold stud
Exhaust rocker arm (8] 45 Inted manifold stud

Exhaust rocker arm(4) a6 Cyiinder head bolt

Long exhaust rocker arm sprng 57 Cylindaf head dowe!

Exhaus! valve spring 58 Exhaust vaive

Exhaust valve stem ol seal 59 Infet valve

Exhaust valve guide B0 Cyiinder head gasket
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]fﬂ Cylinder head - removal, 13.6 Cylinder head and associated components - DOHC engine

Inspection and refitting

To prevent any carbon from
enlering the gap between
the pistons and boves, smear
& little grease in the gap.

Removal
1 Disconnect the battery negative terminal,
2 Drain the cooling system and remove the
spark plugs.
3 Using g pair of pliars, release the retaming
gip and disconnect the vacuum pipe from the
throtlle housing end of the air intake hose.
Eacken the retaining clarmp which secures the
infake hosa to the throttle housing and
disconnect the intake hose, Working alang the
length of the intake hosa, ralease the vacuum
hoses from their retaining clips, then disconnect
the intake hose from the air cleanar housing and
mmove [t from the engine compartiment.
 Mote that the following text assumes that
the cylindar head will be removed with both
[mlet-and exnaust manifoids attached, which
makes the procedure easier but makes the
“head a bulky and heawvy assembly to handie, If
it is wishad ta first remove the manifolds, than
 proceed as descrbed in the relevant Sections
ol Chapter 4,
B On 20HC engines (see [lustration),
ramova the timing belt uppsr cover, than
disengags the timing belt from the camshaft
sprocket. Hamave the distributor.
B 0n DOHG epgines (see  illustration],
ramove the timing bell, then the camshafts
~and rocker arms. Undo the single bolt sacuring
| the timing belt inner cover ta the cyfinder head
end slide the cover along the mounting
 bracket to frea it from the cylinder head,
7 On all engines. carry out tha following
| oparations:
al Depressunise the fuelsystem, then
. disconneet the outiat hose from the fuel
filter ard thie returm hose from the fus!

DRESELfE Feguistor.
8} Disconnect the accelerator cable, ! Cylindar head cover 14 Exhausl camshafl 27 Inlat valve
£} Disconnect the kickdown cable 2 Cylinder head cover nut bearing cap 28 Inief valve collets
jautomatic transmission oniy). 3 Seal 15 Exhaust camshaft 28 Inlaf valve spring
o) Disconnect the infector wiring connactors, 4: Ol filler cap 16 Camshaft oil seal retainer
“g) Disconnect the PCY valve hose from the 5. Cering 17 Rockerarm adjusting 30 Inlat valve spring
ol separator, & Accelerator cable elip screw Jocknut 37 Inlet valve stern oil ssal
i Disconnest all relevant coolant and # HT lead retaining 18 Aocker arm 32 Inlet valve spring
vacuLm hoses. bracket and clip 18 Rocker arm adjusting 33 Infet valve guide
gl Disconnect all relevant wiring connectors. & Cylinder head cover seal sorew and pivol 34 Exhavst valve
J‘.l'j Remoa the inlat manifold suppoert 8 Cyftnder head cover 20 Cyilinder head bolt 35 Exhaust valve collets
brackat, spark plug cutout saal 21 Camshaift bearing cag 36 Exhausi valve sprng
B MNow cammy cut the following operations: 10 Inlet camshaft bearing boitfeyiindsr head cover rafainer
&l Remove the Intake duct, cap stud 37 Exhaust valve spring
bl Disconnect the exhaust front ploa from 11 Camshaft bearng cap 22 Cylinder head 38 Exhaust valva stam oil
| themanifaid. retaining bolfs 23 Cylinder head gasket saal
&) Bemove the lambda sensor {catalytle 12 Camshaft besring cap 24 Cylinder head dowe! 39 Exhaust valve spring
eonvarter modsis), dowels 25 Exhaust manifoid stud 40 Exhaust valve guide
dl Remove the axhaust manifold support 13 Inlat camshaf 26 imlet manifold siud
bracket.
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13.12 Aemove oil control jet fram oylinder
Bblock, nating which way around it is fitted

9 Slacken the retaining elips and discennsct
the heater and radiatdr top hase from the
right-hand side of the cylinder head,
10 Disconnect the wiring connectors fram
the: coolant temparature (TW) sefsar and the
coolant temparsture gauge sendsr onit fittad
1o the right-hand end of the cylinder heaa,
11 Working in the reverse of the tightaning
seqguence, progressively slacken the ten
cylinder head bolts By halfa turn &f a lirre,
Remove each bolt in turn, along with its
Wwasher, and store it in its correct fitted order
By pushicg It through = Claary marked
cardboard lemplate.
12 With-all the cylinder head boits removed,
gently rock the head ta break the gasket Jaint
When the jaint is Braken, [Ift the cylinder head
away. Use assistance Il possible 25 the head
15 & heavy assembly, especialivif it s remaved
camplete with manifolds, Remove the head
gasket and discard it, Mote the fitted positions
2of the two locating dowels and fermove tham
for safe Keeping if fopse. Carafully remowe the
oll cantrol jat fram the rear of the ciytinder
block mating surfacs, noting which way
argund it le fitted, and discard lis Cering.. The
Qring must be renswed whenever disturban
(see lllustration),
13 On SOHC sngines; if thé cylinder haad Is
to be dismantled, then ramove the rocker
arma znd camshaf,

Inspection

14 The mating faces-of the oylinder hoad Snd
eylinder black/crankcase must be perfactly
Clean befora refitting the hizad. Usa a hard
plastic or wodd scraper to ramove gl lrases of
‘gasket and carbon, and also clean tha plston
crowns, Take particular care, 25 the scft
aluminium: alloy Is easily damaged. Alsa,
sneire that carbon is not sllowsd to anter the
all and coolant passages. This is particutarly
important for the lubrication system, as
carbon could Block the oil SUpply to any of the
engine's components, Using adhesive tape
and paper, 2aal the coalant, oil and Boft holes
in the cylinder Block/crankcasa, After claaning
each piston, use a small brush 18 remeve &l
traces of grease and carbon from the gap,
then wipe aWay the remzindar with a clean
rag,

13.22 Ensure legating dowels [arrowed)
arein position, then il new cylinder head
gasket

18 Check all cylindsr nlock/crankease and
cylinder head miating surfaces for nicks, deep
scratehes and other damage, |f damapge is
light, then it may be removed carefully with'a
file-but if excessive, machinring may ba the
only alternative to renewal,

16 If warpage of the oylinder hézd gasket
surface |8 suspected, use 3 straight-adoe ta
chack it for distortion. Refer 1o Part B of this
Chapter for further information, 4

17 Clean out all bolt hotes in tha block, using
8 rag.and screwdriver. Ensure that all ol |s
ramoved, atherwise there s a possibility of
the bock being cracked by hydravtic Pressure
when the bolts are tightenad.

18 Examine the boit threads and the threads
In the-cylinder block for damage. Hansw arny
cylinder head bolls which have damaged
threads and, if Mecessary, use the correct-size
tap to chase out the thrsads in the block, 11 it
s thought likely that the head has been
removed bafars, consider renewing: all the
head boits asa malter of course.

Refitting

19 Position Mo 1 piston at TGO and wipe
ciean the mating faces of the head and Glock:
20 Check that the two locating dowels. are in
position  at each ‘end aof the cylinder
blockierankease mating surface.

21 Fita new O-ring to the oif conteol jet, then
spply a.smear of clean sngine ol to the jat
and (ensuring It is the corect wiay' around] it it
1o the cylindsr block.

13,25a Cylinder head bolt tightening
sequence - SOHC engina

13.23 Refitting cylinder head -
SOHC enaine

22 Fit a new cylinder faad gaskal io @
block; ensuring that all coclant passages ang
ollways altgn correctly with these of the
gasket (see illustration),
23 Cargfully refit the eylinder head, locating i
on the dowels [see illustration),
24 Ensura that, if the head bolts are beng red
used, that they -are refitted in their ariging
locations, Wash all bolts in & suitatie sohver
then wipe lhiem dry. lsaving them to dry
before oiling and fitting. Very lightiy oll nd
this Mead and on the threads of each bolt, the
carefully insert tham into their arainal holss
and tighten, finger-tight-only at this stage,
25 Working progressivaly . and  in i
Sequance shown, tighlen all tha cylindsr hesd)
bolts to the specified Stage 1 torgue ss
Again. working in the seguenza sho
progressivaly tighten all the bolts to the
specified Stage 2 torgus sstting [see
illustrations). I
26 Reconnect the top hiose and haater hoss
t9 the cylinder haad, tightening thair redaining
clipsseeUrely, Reconnect the wiring to the
coolant temperature sender and enging
coolant temperatire (TW) sensor
27 Working as desarbad In the rixleyvant
Sections of Chapter 4, connest ar refil al
disturbed wirlhg, hoses and contrad cableds) i
the Inlet manifold and  fugl aystam
components, then adjust the throttle cakia:
fand kickdown cable, whers nacessary).
28 Working ss described in Chaptar: 4
raconnact the exhaust systan front pips to.

13.25b Cylinder head bolt tighterning
sequence - DOHC engine
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14.5 Urld-:r retalning bolts l:arrurwndl and
remove anti-twisting bracket

the manifold and  refit. the manifold
support bracket, Fefit the lambda sansor
lwhere appliceble) and refit tha intake duct
and hose,

29 On SOHC engines, refit the camshaft and
mckar arms (if removed), or refit the timing
bel 1o the camshaft sprocket. Rafit the
digiributor.

80 On DOHE sngines: slide the timing belt
inner oover into position on the cylinder head
and tighten its rataining boit securely. Refit
the rocker arms and camshafts, then the
tming belt.

A Beconnect the ballery negative terminal,
fhen refit the spark plugs and refill the cooling

;a'ﬁtem.

'.#4 Sump - RS
rernoval and refitting ggz
a

Remaval

1 Deconnact the battary negative terminal.
Drain the englne oll (sea Chaptar 1), then

glean and refit the enging il drain plug,

lightaning it to the specifisd torgue wrench

&rtting. |f tha enging is nearing the service

Ini=rval when theall-and filter are due for

mreval, then renew the filter.

95 Apply the handbrake, then jack up the front

14,8 Unbolt ofl pump plek-up pipe/strainer
and remaove from engine

14.6 Remove ﬂwheql.fdrimplatn cover
retaining nuts/bolts {upper nut arrowed),
then remove cover - manual gearbox
shown

of thewvehicle and support it on-axle stands
[sea “Jacking and Vehicle Suppart™).

4 Remove the exhaust front pipe.

5 Lindo the threa balts securing the anfi-
twisting brackat to the engine/ transmission
and remove the bracket from the underside of
the cylinder block [see illustration).

6 Aemove the (lywhealdnveplate cover
retaining nuts and/or balts (as applicabla),
then ramose the cover (see illustration).

T Progressively slacken and remave all
the sump retaining nuts and bolts, Break the
sump jaint by striking the sump with the palm
of tha hand, then lower tha sump away from
the enging and withdraw it. Remove ths
pasket and discard it (see illustrations).

8 With the sump removed, take lhe
opportunity to unbolt the &l pump pick-
up/sirainer pipa (see lllustration) and clean I,
using a sultable solvent. Inspaot the strainer
mesh for signs of clegging or splitting and
ranaw il necessary,

Refitting

9 Clean all fraces of gasket from the mating
suraces of the aylinder block/crankcase and
simp, then use a clean rag to wipe out the
sump and the engine’s intarior. If the ol pump
pick-up/strainer pipe was ramoved, fit a new
gasket to its end (see illustration) and refit

the pipe, tightening its retaining nuts and bolts
to thair specified lorgue seltings.

14.7a Undo sump r&iﬂin]ng nuts and
bolts .

14.7b ... and remove sump from angine

10 Apply a suitable seadlant to the areas of the
sump on each side of the semi-circular
crankshatl cul-outs, than il a new gasil.el o
the sump (see illustration). Apply the sealamnt
to the sams arsas of the gasket upper surfacy,
11 Offer up the sump o the cylinder
block/crankoass, then refit the sump retaining
nuis and balts, noting that an models fitted
with a manual gearbox, i will not be
nacessary 1o refit the two right-hend sump
riuts urttil the flywhesl cover plate is fitked.

12 Working out from the centre in a diagonal
seqience, progressively tighten the sump
retaining nuis and baolts to their spacified
torque setting.

13 Hafit the flywheel/driveplate cover and

14.8 Fitting a new oll pump pink—up
pipe/strainer gasket

14.10 Apply sealant to sump and gaskel
upper sirfage on either side of crankshaft
cut-olits

2A
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15.5 Fit new O-ring to oll pump recess

tighten its retaining nuts and/ or balts to the
spacified torque setting.

14 Fit the anti-twisting bracket and tighten its
retaining bolts to their specified tarque sattings,
15 Refit the front exhaust plpe, than lower
the vehicle to the ground and replenish the
engine ofl as described in Chapter 1.

15 Oilpump-
removal and refitting

Removal

1 Remove the crankshaft sprocket.

2 Remove the sump and oil pump pick-
up/strainer pipa,

3 Remove the four bolts securing the oil pUmp
assembly to the cylinder block, then slide the
pump off the end of the crankshaft, noting its
two locating dewels. Remove the O-ring from
the cylinder block and diseard it. Tha C-ring
must be renewed whanever disturbed.

Refitting

4 Remove all traces of gazket sealant fram
the mating surfaces of the ol pump and
cylinder block, ensuring the surfaces are
clean and dry.

5 Apply a thin bead of suitable sealant to the
centre of the mating surtace of the il pump,
then fit a new C-ring to the recess in the oll
pump (see illustration).

6 It Is now essential that the pump is primad
betore fitting by Injecting ofl inta it and turning
it by hand,

7 Ensure that the locating dowsls are in
position, then apply a smear of oil to the lip of
the pump oil seal and locate the pump on tha
end of the crankshaft. Locate the pump inner
gear on the crankshaft flats and push the
pump fully inte position (see illustration),

8 Apply a few drops af th read-locking
compound to the threads of each ail pump
retaining bolt, than fit the bolts and
prograssively tighten them to the specified
torque setting (see itustration),

8 Refit the ol pump pick-up/strainer plpe and
SUmp.

15.7 Apply thin bead of sealant to oil pump
mating surface, then fit pump to engine,
ensuring locating dowels (arrowed] are in
position

10 Remove all traces of oil, then refit the
crankshaft sprocket.

16 Oil pump - dismantling,
inspection and reassembly %
K
Dismantling

1 Hemove the oll pump.

15.8 Apply thread-locking compound to ofl
pump bolts and tighten to specified torgue

2 Unda the slx pump cover rataining scraws
and remava the cover from the pump body,

3 Using a sultable marker pan, mark the outar
surface of both the inner and outér rofore
then remove them from the pump body.

4 The oil pressure relief valve oan be
dismantled, if requirad, without disturbing the
pump cover. To dismantle the valve, unscres
the threaded plug and recover the walye
spring and plunger, Discard the plug's sadling
washer (see illustrations).

1 Ssaling belt & Relief valve

2 O-ring pistan

3 lnner rafor § Seallng washer
4. Chiter rotar 10 Threaded plug
& Pump cover 11 Valve sprng

& Dowsl 12 Of seal

7 Pump body 13 Sealing washer

16.4a Oll pump components

16.4b Unscrew threaded plug . . .

W/

16.4¢ . .. and withdraw spring and ail
prassura ralief valve piston, noting which
wiy around it is fitted
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16.8a Measuring oll pump outer rotor-to-
body clearance

Inspection

5 Inspect tha rotars for ebwious signs of wear
or damaga and renew Il necessary. |f the
pumip body or cover plate s scored or
damaged, the complete ol pump assembly
must ba repewad: If all appears 1o be well,
fefit the roters 1o the pump and check the
Tallewiria.
6 Using fesler gaugs blades, measure the
clearance between the outer rotor and the
pump body, and between the tips of the inner
and outer rolor lobes (see illustrations).
T Using lesler gauge blades and a siraight-
edge paced acroes the top of the pumgp body
end rotors, measure the roter endfloat (see
llustration).
B If any measurament is outside the specified
ﬁin'rhs. the complete pump assembly must be
3.1 If the pressure relief valve plunger is scored,
ﬂit does not sllde freely in the pump body
jara; the oil pump must be renewed as an
imm_ Bty

The pumnp oil seal should ba renawed as &

tar of course, The old seal can be carafully
Savered out of position by using a suitable flat-
;%ladad screw and the new seal lapped into
'g:_:asilian by using & suitable tubutar drift {(such
'?.g 2 socket) which bears only on tha hard
buler edge of the seal. Fit the seal with its
saaling lip facing inwarde and tap it into the
glump body wntll |t geate on |ts locating

aulder {sae illustrations).

16.6b Measuring oil pump rotor tip
clearance

Reassembly

11 Lubricate the retors with claan engine ol
and refit them to the pump body, using the
marks made on dismantling to ensura they are
fittedd tha correct way arcund.

12 Ensure the pump body and cover mating
surfaces are clean and dry, then relit the
cover. Apply a few drops of thread-locking
compound to the threads of each cover
retaining soraw, then fit the screws and
tightan tham to the speaified targue sstting
[sea illustration).

13 Check that the pump rotors are free o
turn smoothly, then prima the pump by
injecting oll into its passagas and rotating It. If
the pump is not to be refitfted immediataty,
prima it again befors installabion.

14 Lubricate the relief valve piston with clean
anglne all, then rafit the pleton. ensuring that it
i& the correct way up. Refit the spring. Fita
new sealing washer to the threaded plug and
tightan tha plug to its specifisd tarqua setting.

17 Oil cooler ([DOHC engine) -
removal and refitting

Removal

1 Apply the handhbrake, than jack up the front
of the vahicla and support it en axla stands
i=ea “Jacking and Vehicls Suppaort™).

2 Ramove the oll fliter as describad in
Chaptar 1. If the engine is nearing its service

3 sl = L
=3 =

16.7 Measuring oil pump rotor endflaat ]

interval when the oil and filter are both due for
renswal, then drain the engine oll. After
reassembly, the engine can then be
replanished with rew cil and & new filter fitted,
3 Either drain the cooling system or be
prapared for soma coclant splllaga during the
following ocperation. Release the retaining
clips and disconnect the caolant hoses from
the oil cooler. Plug both hosa ends o prevent
the entry of dirt into thie cooling system, Work
quickly to minimize coolant loss I the systam
has not heen drained.

4 Unscraw the ofl gooler centre belt and
remove the cocler from the rear of the cylinder
block, Remove tha oll cooler O-ring and
diseard 1. Tha O-ring must be renewed
whanever disturbed.

Refitting

5 Fit a new QO-ring to the recess in the oil
cooler and apply & smear of clean engineg oil
to the C-ring.

6 Offer up the oil cooler, rafit the centre bolt
and tighten it to-the specified torque setling.

7 Refit the coolant hoses to the oil codler and
secure them in position with their retaining
clips, Work quickly again to minimise coolant
Iose if the cooling system was not drainad,
Top-up or refill the cooling system as
described in Chapter 1,

8 Fit the il filter, then lower tha vahicie ta the
ground and top-up or refill [as applicable) the
cooling system and engine oil (see *Weakly
checks").

16.10a Removing oll pump saal with a flat-
bladed screwdriver . ..

16.10b ... and tapping new seal into
position using a suitable tubular drift

16:12 Apply thread-locking compound to
pump cover screws and tighten to
specified torgue
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18.11a Crankshaft right-hand oll seal
installation. Ensure gap ‘A' betwean seal
inner edge and cover is 0.2 to 0.5 mm

18 Crankshaft oil seals -
renswal

=

%
Left-hand seal
1 Remove the crankshaft sprochket,
2 Puneh or drill twe small holes opposite
each other:in the seal. Screw a sell-tapping
screw into each and pull an the screws with
pliers to extract the seal.
3 Clean the se2al housing and pollsh off any
burrs of raised edges which may have caused
the seal to fail.
4 Lubricate the lips of the new seal with clean
angine oil and drive it into position until 1t
saats on its logating shoulder, using & suitable
tubular drifl (such as a sockat) which bears
anly on the hard outer edge of the seal. Taka
care niot to damagea the seal lips during fitting,
Use either gresse or a thin layer of insulating
tape to protact the saal fips from the edges of
Iha crankshaft flate bul ba caraful to remove
all traces of tape and to lubrcate the seal lips
if the sacond methed |8 used. Note that the
seal lips should face inwards,

168,11k Using feelar blade to check right-
hand oil seal-to-housing clearance

5 Wash-off any traces of gil, then refit the
crankshaft sprocket.

Right-hand seal

B Mote that although it |s possible to renew
this oll saal with its housing In position on the
englia, the position of the ofl seal in s
housing is critical. Without accass to Rover
special tool 186G 1485 with which to fit tha
new seal, it will Ba very difficult to ensure that
the seal i3 gorrectly positioned. For this
reasan, it Is recommended that the saal
housing s removed from the engine to
facififate seal ranewal.

T Remove the fliywhael/driveglate.

8 Remove the sump.

-8 Hemove the four boits securing the seal

housing 1o the cylinder block and slide
the housifg off the end of the crankshaft,
noting its two:locating dowels.

10 Using a large flat-bladed screwdriver,
carefully levar the old sgal out of its housing,
Claan the seal housing and polish off any
burrs or rased edges which may have caused
the seal tofall In-the first place.

11 Lubricate the outer edge of the new seal
and tap the seal gently inte place in the
housing untll the chamfer of the seal outer
surface s commectly lined up with the inner
chamfer of the oil seal housing. Mote that the
saal sealing lip mbst be lacing inwands. With
the seal in this position, use leeler blades fo
check that the clearance between the frner
edge of the seal and the lacating shoulder of

18.14 ... and refit housing to engine,
ensuring locating dowels (arrowead) are
correctly positioned

18.2 Use fabricated tool (arrowed) to lock
flywheel/driveplate

18.13 Apply sealant to oil seal housing
mating surface . . .

itz housing s 0.2 to .5 mm (ses
illustrations). Mote that the gap must also ba
equal ail the way around the clroumiersnce of
the seal. If necassary, carefully adjust the
pasition of the seal by gently levering it outar
tapping it into the housing (Esapplicabla).

12 Rarmove all traces of seafant from the
cylinder block and housing mating surfaces,
ensuring the surfaces are clean and dry.

13 Apply a thin coating of sultable sealant to
the housing mating sufdace (sea |llustration)
and lubricats the oil aeal lp with a smear of
engine oil.

14 Check: that the locating dowels: are-in
pﬂsltl.nn, then carefully ease the oil seal
housing aver the crankshafl end, pushing
fully mto positicn on the-cylnder Block: Rafit
the henising retaining bofts and tightan them
te the specified ftorque setling (seas
Mustration),

16 Refit the sump and llywhaal/drivepiats.

19 Flywheel/driveplate - S
remaval, Inspection and i
refitting

Removal

1 Remowe tha transmission. On manuoel
gearbox modals, also remove the clutch
assambly.

2 Pravent the flywhesl/driveplate fram furning
by locking the ring gear teath az'shown [see
ilustration) or by bolting a strap between the
flywheal and the eylindar block/crankcase,

3 Mark  the relationship between the
flywheel/drivaplale. and crankshatt, then
remove e thwheslidrivepiate reteining baolis:
On automatlc transmission models, alsg
remove the driveplate retaining bolt spacer,

4 Remove the flywhesl/driveplate [see
ilustration). It is vary beavy, so da not drop it,

Inspection

& On manual gearbox modals, sxaming the
flywheed for scoring of the clitch face and for
wear or chipping of the ring gear teath, If the
clutch face is scored, the fiywheel may be
magchined untll flat but renawal ks preferable,
If-the ring gear ls worn of damaged, the
flywheal must be renewed as it Iz not
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18,4 Removing the ﬂywhee1

possible 1o rensw the ring gear separately.
tnspect the centre bearlng for signs of free
play and check that itz inper race rotates
smoathly without any sign of roughness. if
necessary, tha bearing can De renawed
jndlwuuﬂlly. The.old bearing can be drifted
‘out of position and the new one tapped inlo
place uzing a suitable whular dnft (sbch as a
gockel] which bears anly en the bearings
‘outer race [ses llustration).

# On automatic transmission models, check
tha torque converter driveplate sarefully for
signs-of distartion and for any haidine cracks
-#round the bolt holes or mgiating outwards
from the centro, Inspact the ring gear teeth for
#igns of wear or chipping. It any sign of waar
‘or damags is found, the driveplate must be
rEnewed.

Refitting

7 Ensure the: mating sdrfaces of the
fiywheel/drivepiate and crankshaft are clsan,
than refit the flywheal/driveplate, using the
marks made on removal to ensura il s
‘comactly positionad,

B Rafit tha llywheal retaining bolis or the
drivapiate: rataining bolts and spager (as
ﬂppl[cable}. tightening them to the specifiad
torgue setting while uwsing the method
#nployad an dismantiing to lock the fiywhaal/
driveplate.

8 Refit the. glutch (manual gearbox}, then
ramova Lthe logking tool and refit the
fransmission,

20.7a HJEFI'I'DU'E right-hand mounting
through-bolt (A} and mounting-to-
mounting plate boit (B} . ..

19.5 Tap flywheel centre bearing mtu
position using & hammer and suitable
tubutar drift

20 Engine/transmission
mountings - inspection and
rengwal

o
Inspection

1 If improved access s required, ralse the
franl ol tha vehicle and support | sacuraly an
axle stands (see “Jacking and WVehicle
Support™, Inspect each mounting as follows.
2 Check the mounting rubbar (o see if it is
cracked, hardaned or separated from the
meatal 3t any paint. Renaw the mourting if any
such damage or detarioration ks evidant,

3 Cheek that the moéunting fastenars ars
sacuraly tightened.

4 Using & large scrawdriver or a pry bar,
check for. wear in the mounting by carefully
levaring against it to check for fres play, Whera
thlz iz not possible, enlst the ad of an
assistant to move the engine/transmission unit
back and forth, or from sidae {o side, while you
watchthe mounting. Whils some free play is 1o
be expected even from new componants,
axcessiva  wear should be abvious.
I excessive play Is foung, check first that the
fasteners are correctly secured, then renew
any worn componenis as desaribed below.

Renewal
Right-hand mounting

5 Disconnect tha battery nagative tarminal.
Firmly apply the handbrake, then Jack up the

front of the vehicle and support It on-axle
stands (see “Jacking and Vehicle Support”]),

6 To improve access to the mounting, use a
pair of pliers 1o release the retaining clip then
diseannaat the vacuum pips from the throttie
housing end of the air intake hose. Slacken
1he retaining clamp which securas the intake
hose to tha throttla housing and disconnect
the intake hose. Working. along the length
of the inteke hose. release the vaouum hoses
fram their relaining clips, then disconnect the
intake hose from the air cleaner heusing and
remave it from the engine compartment.

T Support the walght of the
angina/transmission unit with a tralley jack,
using a wooden spacer o prevent damage 1o
the sump, then remove the mounting through-
balt. Undo the two nuts {accessed from
undemeatng and the singla boll which secure
the mounting to itz mounting plata, then
lower the enginefransmission unit slightly and
ramove e mounting. If necessary. undo the
threa mounting plate- retaining bolts and
remove the plate from the top of the
transmission (see llustrations).

8 Check all components for signs of wear or
demage and renew as necessary.

8 On reassembiy, rafit the mounting plate
(whara ramoved) to the top of the
transmission and tighten its retalning boltz to
the specified torgue setting, Rafit the
mounting o the mounting plate and tighten 1=
rataining nuts and bolt ta the specified torgue.
10 Use the trolley jack to position the
engirafransmission unit at the correct haight,
than refit the through-bolt and tightan it to the
specified torgue setling.

11 Remove the trolley jack from underneath
the vehiole and lowser the vehicle o the
ground.

12 Aelit the air Intake hose and securely
finhtan its retaining clzmp. Ensure the vaceum
pipe and heses are properly routed and
relained by all the necessary clips. Reconnect
the battary.

Laft-hand mounting
13 Disconnact the hattery negative termingl.
14 Support the  welght of the

englne/transmisgsion unil with a trolley jack,
using & wooden spacer to prevent damage to

Jand two mounting plate retaining
nuts {viewed from underneath)

20.7h ..

20.7c Right-hand muurrﬂng plate is:
retained by three bolts
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20.14 Leaft-hand mounting through-bolt (A)
and mounting retaining nut and bolt (B)

the sump. Remove the mounting through-
balt, than undo tha nut and bolt securing the
mounting to its engine mounting bracket (see
illustratlon) and remove the mounting from
the vehicle.

16 To dismantle the engine maunting
bracket, first remove the timing belt lower
covar, Tha brackat assembly can then be
unboited fram the cylinder block,

16 Check all components for signs of wear or
damage and renew as nacessary,

17 On reassambly, refit the engine manting
bracket assembly (If removead), tightening all
its fastenars to the specified torque, then refit
the timing belt cover,

18 Manoeuvrs the mounting into position,
then refit its retaining nut and bolt, tightening
tham to the specifled torgue setting.

19 Lse the trolley jack lo raise the sngine to
tne correct height, then refit tha mounting
through-baolt, tightening it to the. specified
torque setting.

20 Lower the vehicle to the ground, then
remaove tha tralley Jack and reconnect the
battery.

Rear mounting

21 Disconnect the batteny negative terminal.
Apply the handbrake, then jack up the front of
the vehicle and support |L securely on axle
stands (see "Jecking and Vahicle Support™).

22 Support the waight ot tha
engingftransmission unit with a trolley jack,
using a wooden spacer 1o prevent damage to

20.22a Remove three bolts (arrowed)
securing rear mounting to transmission . . .

the transmission casing. Remove the three
bolts securing the rear mounting bracket to
the transmission. Unda the mounting through-
balt and manoeuvra tha mounting bracket out
of position {see illustrations).

23 Undc the three bols securing the
mounting to the rear crossmember, then
remove the mounting from the vehicle,

24 Check all components for signs of wear or
damage and rensw as necessary.

25 On reassembly, fit tha mounting (o the

crossmember and tightan its retaining bolts ta

the specified tongque.

26 Manosuvre the mounting brackel inlo
position, then fit the through-balt, tightening it
by hand enly, HRefit the threg mounting
bracket-to-transmission  bolls, tightening
them to the specified torgue. Now tightan the
mounting through-bolt to the speciffed lorgue,
27 Lower the vehicle to the ground and
recennect the battery,

Front mounting

28 Disconnect the battery negative terminal,
With the handbrake firmly applied, jack up the
front of the vehicle and support it sacuraly an
axle stands (see “Jacking and Vehicle
Suppart"),

29 From underneath the front of the vehicle,
remove the threa bolts securing the bumper
flange to the body. Remove the seven bolts
securing the front undercover pansl to the
body and remove the panal.

30 Support the weight of the engine/

waR

20.22b ... then undo mounting through-
bolt and withdraw mounting bracket -
manual gearbox shown

i —

transmission unit with a troliey jack, using &
wooden spacer o prevent damage ta thel
transmission casing, then ramove the front
mounting through-bolt, Undo the two bolis
securing the mounting to the cylinder block’
and remove it from under the vehicie (ses:
iNustration).
31 Check the mounting lor signs of wear an
detarioration and renew If necassary,

a2 Offer up the mounting, then rafit the twa
baolts which secura it to the cylinder block,
tightening them to the specilied tarque. Fit the
threugh-bolt, tightaning it to the specifisd
torgue setling.
33 Refit the undercaver panel, than lower the.
vehicle to tha ground and reconnect the

5
- - e i
20.30 Front engine/transmission mounting
viewed from underneath
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Specifications
Refer to Part A of this Chapter

{ General information

Included In this part of the Chaptar ara
dlls of removing the enging/ fransmission
it from tha wehlcie and ganeral overhgul
iicadurss for the oylinder head, cylinder
pok/crankcase and all other engine internal

crients (see illustration overleaf},
The information given ranges from advice
_n:emlng praparation far an gverhaul and
e purchase of teplacamant parts, to detailed
hﬂp—by step procedures covering removal,
paction, rencvation and refitting of engina

L | compoments.

- After Section 5, all instructions are bassd
i the assumption that the engina Has been
oved from the vehicle, For information
warning in-car enging repair, as well as tha
val and refitting of thoss external
pmpanents necessary Tor full overhaul, refer
:Part A of this Chapter and to Sastitn 5.
any prefiminary dismantling operationa
ib=d in Part A that are no longer relevant
the engine has been removed from the

&,

2 Engine overhaul -
general information

It is not always easy 1o determine whan, or
if, an engine should be completely
overhauled, as a number of factors must be
considerad.

High milsage is not necessarly an
indication that an overhaul is needed, while
low milsage does not preclude the need for an
ovarhaul, Freguency. of servicing s probably
the most important consideration. An angine
which has had regular and frequent ol and
fiiter changes, as well as other required
malntanance, should give many thousands of
miles ot refiable service. GConversely, a
neglectad anging may require an overhaul
vary sarly in its life.

Exciessive oil consumption is an indication
that piston rings, valve €sals and/or valve
guides ara in naad of attenticn, Ensure that oil
leaks ars not responsible before deciding that
the rings and/or guides are worm. Perform a
compression test to determine the likely
cauga of the problam.

Check the oil pressure with a gauga fitted in

place of the ol pressure switch and compare
it with that specified. I it s extremaly low, tha
main and big-end bearings and/or the oll
pump are probably worn out.

Loss of power, rough running, knocking or
metallic. engine nolses, excessive valve gear
noize and high fuel consumption may also
point 1o the nead for an overhaul, espectally If
they are all present at the same time. 'l a
complete service does not remedy the
shuation, major mechanical work is the only
ealutian.

An enging overhaul Involves restoring all
Internal parts to the specification of a naw
angine. During an overhaul, the pistons and
the plsten rings are. renswed and, if
necessary, the cvlinder block iz rebored. New
main and big-end bearings are generally
fitted and I necsssary, the crankshaft
may be renewed to restore the jeurrals.
The valves are alse serviced, since they
are usually in less than perfect condition at
this paint. Whila the engine js being
ovarhaulad, other components, such as the
distributor, -starter and alternater can be
overhauled as well, The end result should be
an as-new engine that will give many trouble-
frea miles.
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1.1 Engine bottom end components
Cif pump housing
Ol pump inner rotor
Ol pump outer retor
Ol pump cover
Ol pumip dowal
Bait - ail pump-to-cylindar block
O=ring
Sealing boll
Sealing washer
Crarshatt left-hand off seal
O pump relfaf valve piston
O pump reffaf vatve spring
Sedaling washer
Thraaded plug
Stud
Gaske! - off purmg- fo-pick-up/strainar
O plck-undsirainer pipea
Mul = pick-up/strainar pipe-ta-oil pump
Bali — pick-up/strainer pipa-to-main
bearing bridge
Coolanf pump
Dawal
22 O-ring
23 Bolt - coglant pump-to-ayinder Slock
24 O-ring
25 Coolant mipe — thermostat housing-to-
cootant ptimp
26 Oering
27 Tharmostat bousing
28 Bolt - thammostal housing-to-cylinder
biock
28 Bolt - thermostal housing-to-cylinder
Hock
30 Thermostat
21 Thermostat seal
22 Thermostat housing cover
33 Holt - thermostat cover-to-heusing
34 Cylinder block
35 Ol contral jat
36 O-ning
47 Breather cover plate
38 Balt - breather cover plate-to-gyiinder
bk
38 Coolant drain plug
40 Sealing washer
41 Right-hand arankshaft ol seal housing
42 Stad
43 Bolt—-oil seal housing-to-cylindar block
44 Right-hand crankshaft ol seal
45 Piston and connecting rod assemiy
46 Top compression rng
47 Second cormpression fing
48 Qi gontrod Aing
45 Copnacting rod big-end cap balt
30 Connacting red big-snd beanng shell
51 Connecting rod big-end bearing cap
52 Connecting rod big-and bearing cap
et
53 Crankzhaft
54 'Crankshafl mam bearing shall
55 Crankshall thrustwashers
56 Flywheelidriveplata
57 Bolt flvwhealidnveplate-to-crankshalt
28 Main bearing caps

alaﬂu-qm{n-nmmu

e B R o e Y
W0 0o = O th b o Ba o=

M kS
- O

Main bearing cap bridga

Dowa!

Dowe!

Dowel

Draweal

C-ring

Threaded plug
Threaded plug

Main bearing cap bolt
Main beaning cap bolt
Dipstick fube
Dipstick

Surng caskat

Som ..

Surmp

Stud

Nut = stimp-to-cylinger Block

Boit = sump-to-cyiinder blogk
Sump drain plug

Sealing washer

OVl separator

O-ing

Bolt ol separatar-to-cyinder bigok
O cooler - DOHE enging only

Ol cooler centra boit — DOHC englne
only

O-ning = DOMC engime anly

Ol fiilter
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Critical cooling system components such
‘88 {he hoses, thermostat end coolant pump
ghould be renewed when an enging is
puarhauled. Tne radiator should be checkod
carsfully to ensura that it is not clogged or
Jpaking. Alse, it |s a good idea fo renew
dhe oil pump whenever the angine is
overhaulad.

_ Befara beginning the engine overhaul, read
{hrough the entire procedure to familiarize
yaurself with the scape and requiramanls of
e job. Ovarhauling an engine is not difficult if
o) fellow carefully all of the instructions,
Thave the necassary tools and aquipment, and
pay close alfentian fo all spocifications.
Hewweever, it can be tme-consuming. Plan on
ine vehicie being off the road for a minimum
of two weeks, szpecially | parls must be
taken to-an engineering works for repair or
feconditioning, Gheck on the availability of
‘parts and ensura that any necessary spacial
{ools and squipment are obtained in advanes,
Most work can be done with typical hand
fopls, although a number of precision
messunng tacls are required for Inspacting
“parts to determina if they must be renawed.
Cften an engineering works will handie the
inspection of parts and offer advice
‘gonceming reconditioning and renewal,

Always wait unlil the engine has been
complataly dismantied and all components,
;iﬁpucially the cylinder block/crankcase, the
eylindar liners. and the crankshafl have been
insgected belore declding what service and
repalr aperaticns must be performed by-an
gngineering works, Since the condition of
thess components will be the major faclor to
enansider when datermmining . whether o
overhaul fhe original engine or buy 'a
Fecanditioned unit, do not purchase parts or
have owarhaul work done on other
companents untll they have been thoroughly
Inepected, As a general rule, time.is tha
primary cost of an overhaw, so it dees not pay
1o fit worm or substandard parts:

Asa finzl note, to.ensure maximum life and
minimurn trouble from a reconditioned angine,
evarything must be assemblad with carg, ina
spitiessly-clean environmeant,

4.11a Release engine hamass wiring

connectors (arrowed) from mounting

bracket in right-hand corner of engine
compartment . ..

3 Engine/transmission
removal — methods and
precautions

If you have decided that the engine must be
remaoved for everhaul oF majar repair wark,
savaral praliminary steps should be taken,

Locating & suitable place 1o work |s
extremely imporiant, Adequate work space;
along with storage space for the vehicle, will
be nesded, [f a shop or garage s not
available, at tha very least a fiat, level, clean
work surface is reguired.

Cleaning the engine compartment and
engine/transmission unit before beginning the
removal procedure will helokeap things clean
and organized.

An anglne hoist or A-framea will also be
necessary, Ensure the equipment is rated well
in excess of the combined weight of the
engine and ftransmizsion (350 IB/1ED kg
appraximataly}. Safety s of primary
[mportance, considering the potential hazards
Involved in lifting the engine/transmission unit
out of the vahicle,

If the enginetransmission unit is being
removed by & novice, then a helper should be
availabla. Advice and aid from somaonz more
experanced would also be halpful, There are
many instances whan one persan cannot
simultaneously parfarm all of tha operations
required when lifting the engine oul of the
vehicle.

Plan the gperation ahead of time. Before
starting work, obtain-all of the toals and
equipment you will need. Some of the items
necassary to perfarm enginaftransmizsion
removal and rofitting safely and with relative
sase are, In additlon to an englne haolst, a
heavy-duty trolley jack, a complete set of
spannars and sockets, wooden blacks and
plenty of rags and cleaning solvent for
mopping-up spilled oil, coclant and fual, If the
halst must ba hired, ansure that you arrange
for It in advance and perform all of the
operations possible without |t befarehand
This will save you money and time.

Plan for the vehicle to be cut of use for

4.11b ... and disconnect them from the
main loom

quite a while. An englneering works will be
required to perform some of the work which
the do-it-yourselfer cannet accomplish
withoul special equipment. Thesze places
often have a busy schadule, so it would ba-a
good idea to consult them befare removing
the anging in order to accurately estimate the
amount of time reguired to rebuild or repair
componants that may nesad work.

Always ba axtramely careful when removing
and refitting the englnaftransmission unit,
Serious Injury can result fram careless
agtlons, Plan ahead, take your time and a job
of this nature, although major, can be
accomplished successfully,

4 Engine/transmission -
removal and refitting

S

Mote: The engina can be removed from the
vehicle only as a complete umit with the
fransmission

Removal

1 Park the vehicle on firm, leval ground, than
remove tha bannat.

2 If tha angine is to be dismantled, drain the
il and remove the oil filter, then clean and
refit the drain plug, tightening it to its specified
lorqua setting (see Chapler 1)

3 Firmly apply the handborake, then jack up
the front of the vehicle and support it securaly
on axle stands {see "Jacking and Vehicle
Support”). Remove both front roadwhesls.

4 From undameath the front of the vehicle,
remove the three bolts securing the bumper
flange to the body, Remove the saven bolts
securing the front undercover panal to tha
body and remove the panel,

5§ Draln the transmissfon ail, than clean and
refit the draln plug, tightening it 1o its specified
torgque satting  (see Chapter 24
Spacificationsz).

6 Drain the cooling system{sea Chapter 1).

7 Remove the battery, battery tray and
support bracket.

8 Remgve the two bolts securing the intake
duct to the bonnet locking platform, than
release the axpansion fank hosa from its duct
retalning clips. Disconnect the duect from the
intake hose; then free its iower retaining clip
from the radiator and remove the duct from
the engine companment.

8 Remave the starter motor.

10 Remove tha distribubor.

11 Trace the engine wiring harness back
from the engine to the right-hand corner of the
anging compartment and unds the bolt
securing the harness retaining clip ta the
body, Disconnect the three engine harneass
winng connectors and release them from the
mounting brackel so that the engine hamess
& free to ba removed with the engine’
transmission unit (see lllustrations)

12 Unecilip the englne compartmeant fusebox
fid and ramove the fusible link cover plate.
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4.12 Undo the retaining screw and
disconnéct the battery lead to the fusebox
terminal

Remova the screw which secures the battery
lead to the fusebox terminal and remove tha
lead from the underside of the box. Refit tha
zorew loosaly 1o the fusebox terminal for safe
keeping (see illustration),

13 Undo the retalning screw and frze the
aarth lead from the bonnet locking platfom,
14 Depressurise the fuel system, then
unscraw tha fual fliter sutlet union bolt and
disconnect the outlet hose from: the filter.
Discard the union sealing washers, as thay
misst be renewed whenevar disturbed. Using
pliars, release its retaining clip then
disconnect the retumn hose from the base of
the fuel pressure regulator (see illustrations),
Plug all fusl untons, to minimise the loss of
fuel and prevent the entry of dirt into the fusl
system.

15 Disconnect the accelerator cable from tho
thrattie housing, Free the cable from all of its
refaining clips and place it clear of the
anginatransmission unit,

16 On SOHC engine models with power
steanng, undo the bolt securing the power
steering pump hose retaining brackst to the
pump and remove the bracket. Undo the
three pump mounting bolts, then dizsengage
the drivebelt from the pump puliey and
remaove il from the engine. Release the hosas
from any refaining clips and place the pump
clear of the engine.

17 On DOHC engines with power steering,
where necessary, remova the bolt ssauring the
alr eonditioning pipe to the pump mounting
bracket, Unserew the pump adjusting bol,
then remove the pump mounting bolts and
remove the power steering pump drivebalt,
Helease the pump hoses from any rataining
clips and placa the pump clear of the engine,
18 On all modals with air conditioning,
slacl_ca-n the drivebelt adjuster.{idler) pulley
centre bolt, then slackan the adjuster bolt until
the drivebelt can be slippad off the pullays
and removed. Undo the four bolts securing
the air conditicning comprassor to tha anging,
then placae. the compressor clear of the
engine, tying it to the body so that it will not
hinder engina/transmission removal.

18 On manual gearbox modals, siida the
gearbox. selector shaft gaiter lowards
the gozrbow, then remave the mill pin retaining

4.14a Disconnect tha nuﬂm hose from the
fuel filter, Note sealing washers {arrowed)

clip from the gearbox end of the gearchange
selector rod. Using 8 hammer and suitable
punch, tap the roll pin out of the selector rod
and disconnect the rod from the gearbox.
Remove the bolt which secures the. steady
rod lo i gearbox mounting brackel and free
the rod from the bracket, Tum the ciutch
cable adjusting nut anti-clockwiss to obtain
maximum clutch cabie free play. then raise
the - gearbox oluich release lever and
disconnect the cable from the lever. Free the
cable from its brackst and place it clear of the
gearbiox,

20 On  automatic transmission modeis,
disconnect the selector cable from the
tranamission. Disconnact  the  wiring
connector from the transmission look-up
control solencid, which s situated on the lop
surface of the transmission. Whera necessary,
slacken the two fiuid cogler hose retaining
clips ‘and discanmecl both hosas from the
transmigsion, Flug beth the hose .and
transmission pipe ends 1o prevent the entry of
dirt Inta the hydraulic system.

21 On all modsls, remove the gaitar from the
lewer end of the speedometar cable and slide
the gaitar up the cabla. Carefully remove the
cabla retaining clip and withdraw the cable
from the drvegear housing,

22 Remova the exhaust front pipe and
[where fitted) tha lambda sensor,

23 Disconnect the resonator vacuum hase
fram the manifold and the MAP sensor
vacuum hose. from the top of the throttle
housing, Using pliers, release the retaining

4,23 Disconnect the braking system
vacuum sarva hose from the manifold

4.14b Release the retaining clip and
disconnect the return hose from the fuel
pressure regulator

chp and discennect the brake vacuum Seng
unit hose frem the lelt-hand sids of the inlst
manitcid {see illustration),

24 Trace lhe engine wiring hamess back o
the injector resistor pack, which s mounted
onto the left-hand side ol the engine
compartment bulkhead, and disconnect the
two wirlng connectors, Free the enging
harmess from any relevant retalning ciips o
ties, so that |t is fres to ba removed with the
englnefransmission unit.

25 Siacken tha retaining clips and disconnact
the heater nose and the radiator top hoss
from tha right-hand and of the eylindar head,
26 FRemove the bolt and washer securing the.
anti-roll bar conneating link to the right-hand:
lower suspansion arm, then the two bolis
securing the tie-bar to the lower suspanslon
arm.

27 Estract the spiit pins and undo the nuts
secUring the stesring gear track rod and
balljgint and the rght-hand lower suspension.
arm balljolrt to the swivel hub: Remove the
nuts and release the balijoint tlaperad shanks:
using a universal belioint separatar,

28 Inser 2 suitabls flat bar betwesan the right-
hand inner constant wvelocity joint and
transmission housing, then carefully lever the
j@int out of position, taking great care nof tol
damage the transmission housing,

29 Withdraw the right-hand inner constant
velocity  joint from  the transmission,
supparting the drveshatt o aveid damaaing
the constant velocity joints or gaiters, |
30 Repeating the operations described In:
paragraphs 26 to 28, disangage tha lsft-
driveshaft from the intermediate shaft,

31 The oylinder head has a tapped hale
provided at the left-hand rear end. Using &
suitable 10 mm batl, attach a ifting bracket 4
the cylinder head at this point, noting that a°
suitable spacer of approximately 20 mm I
length should be positioned bBetwaen Lher
iiffing bracket and the cylinder head. The
spacer will prevent the lifting chains
contacting the cylinder head cover as the:
angine is lifted. The second lifting brackat I8
already fitted on the top surface of thui
tranemission, Attagh the lifting chalns to the
brackets then take the welght of the
enging/transmission unit on the hoist while
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4.38 Lifting aut the angineftransmission
unit - SOHC engine shown

ghecking that the chalns do not come Inta
eontaat with any other components.

32 Remove the two bolts securing the front
maunting bracket to the engina/transmission
unit. o not slacken the mounting through-
bolt, a5 the mounting |s stepped and, if l=ft in
iz original position, 1s very usatul to use as@n
dlignment palnt when lowering the engine/
 tranemission unit back into the vahicls,

3 On manual gearbox modais, undo the
thres bolts which secure tha rear manting
bracket to the enginedrarsmission  unit,
 Remove the mounting through-bolt, then
- manoeuvie the mounting bracket out of
- position and away from the gearbox,

¥ On autematic transmission models, undo
e three bolts securing the réar mounting
\bracket to the top of the transmission wnit.
Slackon the mounting through-balt and phvat
he bracke! upwards and away from the
fransmission sa that it will ot hinder removal.
35 On all models, remaove the right-hand
imounting through-bolt, then lower the
engine/transmission unit slightly, Undo'the
wo nuts and single Bolt which secure the
imotinting to ts mounting plate. then ramava
e mounting. Undo the thres mounting plate
tetaining bolts, then remove the plate from tha
Aop of the transmission and ralse the unit back
40 Its original helght.

36 Femove the lsft-hand mourting through-
Balt, then undo the nut and bolt which secure
the mounting 1o its engine brackel. Remove
e mounting from the engine.

AT Make a final check that all components
Wwhich can  prevent removal of  the
enginefiransmission unit from the vehicle
hava been removed of disconnected and are
positioned clear of the unit so that they will
ot hinder remaval.

8 Lift the enginadtransmission unit cut cf the
vehicle, ensuring that nothing is trapped or
damaged. Once the unit ks high enaugh, Iift It
gut over the frant of the vebicle bady and
wer it to the ground (see fllustration).

38 If the engine and transmisslon are to be
separated for overhaul, first undo the three balis
gacuringg the intermadiate shafl beadng hoising
l fo the cylinder block, then carefully lever the
. shaft out of the tranamission, kaking great care
ot damage the transmission oil seal,

(40 On manual gearbey models, undo the o

bafts which sacure the anti-twisfing bracket 1o
the underside of the cylinder block, then the
single bolt which secures It to the gearbox,
then remova the bracket. Unds the fliywhesl
lower cover plate retaining nuts and balt, then
remove Lhe plate from the gearbox. Remove
the remaining bolts-securing the gearbox
hausing to the engine unit, noting the comect
fitted positions: of the bolts to uss as &
referance on refitting. Move - ths gearbox
sguarsly away from the engine unlt to release
it from its locating dowelz and separate the
bwo, If necessary, also remova the clutch,

41 On sutomatic transmission models, first
dizconnect the kickdown cable from the

transmissian and throttle housing. Femove the

visible baoltis) which secure the torque
converter to the driveplate. Using a spanner ar
societ-and extension bar on the crankshalt
pullay boll, retate the engine anti-clockwisa
and undo tha remaining bolts as they bacoma
acoessible through the lowsr cover plate
aparture, noting that there are elght in total,
Unde the remaining bolts securing the
transmission housing ta the engine unit, noting
the correct filted positions of the bolts far
reference on refitting, Move the transmission
squarely away fron the engine unit to release
it from its locating dowels and separate the
two, ansuring. that the torgue converter
remains in posifion on the transmission,

Refitting

42 Refitting is the reverse of removal,
following whare necessary the instructions
given in other Ghapters of this Manual, Note
the faliowing additional points;

al On manual gearbox mogels, prior fo

assambling the enging and transmission,
overhiaul and jubricate the ciutch
componanis as descnbed in Chapter 6.

Bl On automatic transmission modals, when
assambliing the engine and transmission,
ngte thal the tarque convertsr mounting
bolts must ba tightened 1o the specifisd
farque setting in @ diagonal seqlenca,
With the intermediate shalf fitted and lis
bearing hausing balts lightened ta the
specified torgue, lower the
angingdfranamission writ inip the anging
comgartment and alfgn it with the frant
mounbng bracket. Fit the front
mounting brackat bolfs first, then refit the

C

-

METEITING Sriging/ transmisson mourhings;

di Tighten all nuts and bofts to thair
specified torgue wrench settings.

e} Ensureall hoses/pipes are securely
recannectad to thalr oniginal positions
dd, where necessary, ara securely feld
in position with thelr refaining clips.

i Adjust the accelerstor cable g5 describod
In Chapier 4,

gl On autamatic transmission modsels, Sojist
i Fekodown calile as described in
CGhapler 7.

bl On completion; refill the engine.and
Iransmission with the specifiod fyoe and
amount of oil, then refill the cooling
syslavn (see Chaptar 1),

5 Engine overhaul -
dismantiing sequence

Note: When removing external componants
fram the engine, pay close attention to detalls
that may be helpful -or important during
refitting. Nola fhe fitted position of gaskets,
SEHS, SDACcArs. Oins: washers, bolie and other
gmall items.

1 It le much easier to dismantie and work on
the engine if it is mounted on a portabila
angine stand. Thesa stands can often be
abtained frem a tool hire shop. Before tha
angine is mounted on a stand, the
flywhest/driveplate should be ramaved so that
the stand bolts can Le ghisned nto the end
af the eylinder blockicrankcase,
2.1t a stand Is not available, It is possible 1o
dismanlle the engine with it Blocked up on 2
sturdy workbench, or on the floor. Be aktra
careful nol to fip or deap the engine whan
working without a stand,

3 If you are going 1o obtsin a recanditionsad
gngine. all sxterngl components must be
removed first to be transferred to the
replacemant engine {just as they will If you are
doing & complete engine overhaul yourself),
These componants nclude the following:

&) Aternator mounting brackets,

b) Power slesring pump and air conditfoning

compressor brackets (whens fitted),
¢l Oil separator (see Nustration).
d} Thermastat housing fsee iNustration) and
coolant raf,

"
.

4,35 Remaving the off separator . . .

5.3b ... and the thermostat housing



2B#6 Engine removal and general overhaul procedures

al All slectrical switches and sensors,
fl inletand exfavs! manifolds.
al Ol cooler - DOHC engine anly.
h Engine mounting brackels.
i} Fiowhesiidrivemiate.
4 |f you are cbtaining a “sher" engine, which
cansists of the engine cylinder blocks
crankcase, crankshaft, pistons and
conngcting rods all’ aszembiad, Mhen the
cyfinder head, sump, ofl pump, and timing balt
will also have to be removed.
9 If you are planning & complete ovarmnaul, the
engine can be dismantled and the internal
componants remaved n the fellowing ordar:
al Iniet and exhaust manifolds.
b Timing Balt, sorackets, tensionar and
timing belt innar cover,
e} Cylindar head.
dl Fywheeldrivepiate.
&l Sump.
fl Ol pump,
gy Crankshalt,
hi Piston/conmecting rod assembiias,
6 Before beginning the dismantling and
overhaul procadures, ensure that you have all
of the correct toolks necessary, Refer 1o "Toois
and working facilities™ in the Reference
Chapter of this Manual for further information.

%

Q

6 Cylinder head -
d:‘js'lr?'l.lanﬂing

If, when the valve spring
ry COMPressor is screwed
| down, the spring retainer
refuses to free and expose -
the spiit calfets, gently tap the top of
the tool, directly over the retainer, with
a light hammoer. This will free the
ratainer.

Note: New and recondifioned cylinder heads
are gvaifable from the manufacturer and from
engine gverhaul specialists. Bearing in mind
el seversl specialist tools are required far
the dismantiing and inspection procadures,
and that new components may not be readily
availabie, 71 may be more practical and
sconomical for the home mechanic. to
purchase a reconditioned head rather than
dismantle, inspect and recandition the
original,

1 Remova the camshaft(s) and rocker arms.

2 Remove thecylinder head.

3 Using a valve spring compressor, comprass
aach valve spring in turn unfil the split collets
can be removed (see lllustration). Release
the compressor and lift off the spring retainer
and spring, then use a pair of pliers to extract
e stem seal and remove the lower spring
saal,

4 Withdraw the valve through the combustion
chamber,

6 It'is essential that each valva |s stored

6.3 Comprass the valve spring and
remove the callets

topather with ite coliets, ratalner and spring,
and that .all valves ara in their correct
sequence, uniess they are so badly warn that
they are to be renewed, If thay are going 1o be
kept and used again, place each valve
assembly in a |labelled polythena bag or
similar small container (see illustration),

7 Cylinder head and valves -
cleaning and Inspection

FFrE

Mote: 7 the angine has been seversly
overfeatad, it /s best to assume that the
Gylindar head Is warped and to check carefully
far signs of this.

Note: Be sure fo perform afl inspection
procedures before concluding that the
sarvices of 8 maching shop or engire overhat
specialist are. required. List all items that
require attantion.

1 Thorough cleaning of the cylinder head and
valva components, followed by & detailed
inspaction, will enabla you to dacida how
much valve saervice work must ba carried out
during enging overhadl.

Cleaning

2 Remove all traces of old gasket matarial
and sealing compound from the cylinder
head.

3 Remove sll carbon fram the combustion
chambers and ports, then wash the cylinder
head thoroughly with paraffin or-a suitable
solvant.

6.5 Use alabelled plastic bag o keep
together and identify valve components

4 Scrape off any heawy carbon deposits that
may have formed on the valves, then usea
powar-opaerated wire bnish to  remove
depogits fram the valve heads and stems:

Inspection
Cylinder head

& Inspact the head very caraiully for cracks,
evidence of coolant feakage and other
damage. If cracks are found, 8 new cylinder
head should be oblained.

6 Use a stralght-edge and fesler blade ta
check that the eylindar head surface Iz not
distorteg (see illustration). |f tha head =
distarted, then it may be possible to resurface
it, provided that the speciied reface imil is
not exceaded and the head is not reduced o
less than the specifiad haight

7 Examine the valve seats |n esach of the
combustion chambers. | thay are seversly
pitted, cracked or burned, then they will nead
10 be renewed or recut by an engine overhizul
specizlist, If they-are-only siightly pitted, this
can be removed by grinding-in the valve
heads and seats with ting valve-grinding
compound, as described below, To chegk
whather they are excessively worm. ralil tha
valve and measure the fitted height of its stem
tip abova the cylinder head upper surface
(see illustration), [f the measurement |5
above the spscified limit, repeat the test using

— 1
P s e

7.6 Check the cylinder head for warpage
along the lines shawn

7.7 Check the valve seat wear by
measuring the valve stem fitted height [A)
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7.8 Checking valve guide wear with a dial
gauge

g new valve, If the: measurement is still
mncesslve, the valve saat is excessively worn
and tha cylinder head must be renewsad,

B I the valve guides are wom (indicated by a
gide-to-side motion of the wvalve and
gocompanied by excessive blue smoks in the
gxhaust when running) new guides muat be
fitted. Maasura the diameter af the existing
mlve stems (se2e below) and the bore of the
guides, then calculate the clearance and
pompare the result with the apecified value,
fn zliernative method 5 1o measira the
snount of side play with the valve fitted in its
guida by using a dial gauge. To do this, refit
tha valve in its orginal position in the cylindar
head and hold it approximately 10 mm above
the cylinder haad surface. Position the dial
gauge an the edge of the valve head.and
measure the side play while moving the valve
to end fro (see illustration). If sither method
shows valve stemiguide wear to be excessiva,
Enaw 1ha valves or guides as necassary.

8 Renewal of the valve guides is best carred
out by an engine overhaul specialist, if the
work is to be caried out at home, use &
siepped, double-diameter dift to drive out the
wom guide lowards the combustion chambaer,
Cn fitting the new guide, place it first in &
desp-frecze for ona hour, then drive |t into its
eylinder head bora from the camshaft side
untll 1 prajacts the specifiad amount above
the cylindar head surface.

10 If the valve seals are to be re-cut, this
must be done only after the guides have been
fenewed .

Valves

11 Examine the head of each valve for
pitting, burning, cracks and genaral wear,
than check the valve stem for scoring and
wear ridges. Rotate the valve and check for
any obwiols indication that it is bent. Look for
pﬂ'h'rgng and excesslve wear ai the tip of each
yalve stem. Renew any vaive that shows any
such signs of wear or damags.
12 If @ach valvie appears satisfactory at his
. U8 & micromatar and vemier calipars
Io measure the dimensions of the valve (see
[istration), rioting that the wvalve: stem
sameter should be measured at several
paints along lts fangth (see illustration). If any
of the measurements obtalned exceed the

Head diameatar |
Length |
Stam diamefer
Head thickness 0

e f v e B

LEFTES

T.12a Valve measurement points

specified sofvice limit, or are significantly
differant to the measurements for a new valve,
the valveis] must be renewad,

13 If all valvesd are In safisfactory condition,
they should be ground (lapped) Inlo their
respective seals, to ensure a smooth gas-
light saal, If tha seat i anly lightly pitted. or if
It has besen re-cut, fine grinding compound
anly should be used o produce the required
finish, Coarse walve-grinding compound
should not be used unless a seat iz badly
bumed or deaply pitted. If this is the case, the
cylinder head and valves should be inspacted
by an expert to decide whether seat ro:
cutting, or aven the renewal of the valve or
seat Insert, is required,

14 Valve grinding is carrled out as follows.
Firat, position the oylinder head upside-down
ona bench.

16 Smaear a frace of the-appropriate grade of
valva-grnnding compound on the saat lace
and press a suction grinding tool onta the
valve hegd, With & semi-rotary action, grind
the valve head to its seat, lifting the walva
occcasionally 1o redistribute the grinding
compound. & light spring placed under the
valve head will greatly ease this operation.

16 If coarse grinding compound is baing
used, work only until-a dull, matt even surface
s produced an both the valve seal and the
valve, then wipe off the used compound and
rapeat the process with fine compound, When
a smooth unbroken ring of light grey matt
finish ks produced on both the valve and seat,
the grinding cperation s complaete, Do not
grind in the valves any further than absolutaly
necessary, or the seat will be prematurely
sunk into the cyiinder head:

17 To check that the seat has not been over-
ground, maasure tha valve stam fitted halght,
as described in paragraph 7.

18 When all the valves have been ground-in,
carafully wash off &l traces of grinding
compound with paratfin or a suitabla solvent
bkefore reazsambly of the cyfinder head.

Valve components

18 Examing the valve springs for signs of
damage and discoloration. H possible, also
compare {he existing spring frea length with
new compananis.

20 Btand each spring on a flat surface and
check It for squaraness. It any of the springs
are damaged, distorted of have lost their
tension, obtain 8 complate rew set of springs.

7.12b Measuring valve stem
diameter

8 Cylinder head - reassembly §
\‘l‘

Mote: The inlet and exhaust valve stem oif
sdals are diffarant and nof interchangoatia.
The inlet valve seais are fitted with a white
spring and the exhaust vaive seals with a black
SRANG.

1 Lubricate the stem of each valve and Insen
the valves inta their crgingl locations, If naw
valves are being fitted, insert tham inta the
Incations to which they have bean ground.

2 Working on the first valve, refit the lower
spring seat, Dip the valve stam seal In clean
anging oll then carsfully locate it over tha
valva and onto the gulde, Take care not io
damage the-seal as it is passed over the valve
stam. Use a sultabie socket or metal tube o
press the seal firmly onto the guide (see
illustrations),

3 Locate the spring on the seal, ensuring its
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B.2h ... then fit the valve stem oil seal

cinsest-wound coils are gt the bottom, then fit
the spring retaingr (see illustrations).

4 Compress the valve spring and locate the
gpiit collets In the racess in the valve stem.
Usa alitfle grease 1o hold the callsts in place.
Ralease the compressor, then repest the
procadure on the remaining vatves,

& With all valves fitted, place the cyllndear
hizad flat on the bench and, using a hammer
and intarposed block of wood, tag the end of
each valve stam to seitle the companents.

9 Piston/connecting rod B
assembly - removal $
-
1 Aemove the timing belt and timing bell
tensioner [see Chapter 24),
2 Remove the eylindat head (see Chapler 24),
3 Remove the crankshalt fsee Section 10).
4 Push each piston/connecting red assembly
upwards. and remave it from the top of the
eylinder bore,
§ Ramove the ridge of carbon fram the top of
aach oylinder bore and ensure that the
connacting rod big-ends do not mark the bore
walls.
B Immadiately refit the beanng cap, shells
and’ nuts ta each pistonfcennecling rod
assambly, so that they are all kept tooether as
a matched set.

10 Crankshaft — removal J@

\

1 Remove the fiming bell, timing belt
tensioner and crankshaft sprocket (see
Chaptar 24),

2 Remove the camshafi(s) and rocker arms
582 Chaptar 24),

3 Remova the oll pump (see Chapter 24).

4 Undo the four balts securing the right-hand
(reer) oil seal housing to the oylinder block and
carefully siide tha hausing off the end of the
crankshart,

9 Chedk the crankshaft endfioat,

6 Rotate the crankshaft so that Nos 2 and 3
cylinders are at BDOG (Bottom Dead Centra),

e T

8.3a Fit the valve spring, ensuring its
closest-wound coils are- st the bottom . . .

then progressively slacken tha ten main
bearing cap ralaining balts by half a turn at a
time, Hemove the bolis, afong with thelr
washers; and store them In their original fitted
positions in a cardboard template.

T Carefully free the maln bearing cap bridge
from the caps and ramove it from the engine
whilat noting the fitted positions of s lecating
dowels. Remove the O-ring from the centra of
the bridge and discard it. This O-ring must be
ranewed whenever disturbed.

8 Mote the identification marks on each of the
main bearing caps; than carefully remove
each cap from the cylinder block, ensuring
that the lowar main bearing shell remalns in
position in the cap, Mote the fitted positions of
the cap locating dowels, remowve any thal are
leose and store tham with the ralevant cap for
safe keeping,

8 Using a hammer and centre-punch or
gulck-drying paint, mark each connecting rod
big-2nd bearing. cap with ts respective
cylinder number on the machined-fiat surface
provided, If the engine has been dismantled
bafora, note carsfully any identifying marks
made previously (see illustration), Mate that
Mo 1 cylinder is at the Himing belt end of tha
engine,

10 Belore remaving the eannecting rod big-
end caps, use a fesler blade to check the
amourt of endfioat between the caps and
crankshaft wehs (see iMustration). I the
andfloat exceads tha specified limit, then tha
connacting rod must be renswed.

11 Remove the big-end bearing cap nuts

-« . then fit the spring retainer -
SOHC engine shown

8.3b

then withdraw the cap, complete with tha
lower. bearing shell, from each of the four
connecting reds. Push the connacting rods wp
and off thelr crankpins, then remove the Lpper
bearing shell. Kesp the cap, nuts and (if they
are ta ba refitted) the bearmg shells together
in their comrest sequence.

12 Lift the crankshaft out of the cylinder
biock and withdraw the two thrustwashers
fram Mo 4 main bearing upper locetion,
Remove the upper main bearing shallz, which

must be kapt with their correct respactive

main bearing cap and lower shall, so that all
shells can be identified and (if necessary)

refitted in thair ariginal locatlons.
§.
Cleaning

1 For complete cleaning; ramove all sxiams!
componants and electrical switches/senzors,

2 Mamova all traces of gasket from tha
cylinder block/arankcase, taking great care
not to damage the gaskel/sealing surfaces.

3 Remave all cil gallery plugs (whars fitted)

The plugs are usually vary tight and may have
to be drilled out and the holes re-tapped. Liss
naw plugs whan tha enging is reassembiad,

4 If any of tha castings ars extremely dirty, all
should be steam-cleanad.

5 After the castings are returned, ciean all ol

11 Cylinder block/crankcase -
cleaning and inspection

10.9 Always mark big-end caps and
connecting rods prior to removal

10,10 Checking connecting rod big-end
side play
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heales and ol gallenes one more time, Flush all
Intarnal passages with warm water until the
water runs clear, thean dry thoroughly and
apply a light film of oil ta all cylinder bore
surfaces 1o prevent rusting. If you have
access to compressed air, Use it to speed up
tha drying process and ta blow out all the ol
hotes-and gallerias.

Warning: Wear eye protection
when using compressed air!

§ If the castings are not very dirty, you can do
an adequate cleaning job with very hot scapy
water and a stiff brush, Take plenty of time
and do a thorough job.

7 All threaded holes must ba clean to snsura
acourate torque readings during reassembly.
Te clean all threads, run the proper size tap
inta: sach of the holes to remove rust,
comosion, thraad sealant or sludge, and fo
restore damaged threads. If possible, use
compressed air to.clear tha holes of debris
praduced by this operation. A good
allarnative Is to-inject aerosol-applied watar-
dispersant lubricant into each hole, using the
leng spaut vsually supplied,

Regardiess of the cleaning

HAYNES

‘B Apply suitanle sealant to the new oil gallery
plugs and Insert them into the holes in the
biock, tightening them securely. _

8 |f the enging is not golng to be reassembled
right away, cover it with a large plastic bag 1o
keep It clean. Protect the cylindar bores as
described in paragraph & to prevent rusting.

Inspection

10 Inspect the  castings for cracks -and
corrasion. Look for stripped threads in the
theeaded holes. If there has Deen any histony

of Internal cgolant leakage, it may be
waorthwhiles having an  engine  overhaul
specialist chack the cylinder bicck/crankcasea
with special equipment. If defects ara found,
have them repaired if possible; or renew the
assembly.

11 Check tha bora of each cylinder liner for
socuffing and scoring.

12 Measurs the diametar of each cylinder
bore at its top (just below the wear ridgs),
cantrea and bottom, both parallel to the
crankshaft axis and at right angles 1o it, 80
that a total of six maasurements are taken.

13 If any one measurement axcesds the
zervice limit specified, the oylindar block must
be rebored if possible, or renewed and new
piston 2ssemblies fitted.

14 Measure the piston diameter at rght
angles to the gudgeon pin axis, 16 mm up
from the bottom of the skirt. Compara the
results with the service limit specified,

15 To measure the piston-to-bore clearance,
gither measura the bora and piston skirt as
described above and subtract the . skirt
diameter from the bore measurement, or
Insert each piston into its original bara, then
saject a feeler blade and slip it into the bore
along with the piston, The piston must be
aligied sxactly in its normal attitude and the
fealar blade must be between the piston and
bora, on oneg of the thrust faces,
approximatsly 20 mm up frem the bottom of
the bara,

168 |f the clearance js excessive, 8 new piston
will be required, If the piston binds at the
|ovweer end of the bore and is loose towards the
top, lhe bore s tapered. If tight spats. are
ancountered as the plstonfdesler blade is
rotatad in the bore, the boreis out-of-round,
17 Fepest this procedure for the remaining
pistons and cylindear bores,

18 If tha cylinder bares are badly scuffed or
scored, orif they are excessively worn, aut-of-
round or taperad, then the cylindar block must
be rebored (if possible) or renawed. Mew
pistons will atso be reguired.

18 It the bores are in reasonably good
condition and not wom to the spacified limits,

12.1 Measuring piston diametar

and If the piston-to-bore clearances can bs
maintained properly, then it may only ba
necessany 1o ranaw the pision rngs.

20 If this Is the cass, tha bores should ba
honed to allow the new rings to bed in
comectly and provide the bast possible seal.
The conventional type of hone has spring-
loadad stanes and 5 usad with @ powser drill,
¥ou wiil alzo need sama paralfin (or honing
gil) and rags. The hore should be movad up
and down the bora o produce a crosshatch
pattermn and plenty of honing oil should be
used, Ideally, the crosshatch lines should
intersect at approximately a 607 angle. Do not
take off mora material than is necessary fo
produce the required finish. if new pistons are
being fitted, the piston manufacturers may
specify a finish with a differant angle, so their
instructions should be followed. Do not
withdraw the hone from the bore while it ia still
being turned but stop it first, After hanlng a
bara, wipe out all traces-of thea honing oil. I
equipmant of this typs is not available, or i
you are not sure whather vou are competent
to undertake the task yourself, an engine
overhaul spacialist will carry out the waork at

miaderata cost.
%
™

1 Examine the pistons for ovality, scoring and
scratches, and for wear of the piston ring
groovas. Use a micromater to measure the
plstons {see lHustration),

2 If the plstons or connacting rods are to be
renewead, It is necessary to have this wark
carried out by a Raver dealer or suitabla
engine averhaul specialist, who will have the
necessary tocling to remove and fit the
gudgecn pins.

3 If new rings are to ba fitted 1o the original
pistons, axpand the old rings over the top of
the pistons. The use of two or three old feesler
blades will be helplul in praventing the rings
dropping into empty grooves (see illustration).

12 Piston/connecting rod
assembly - inspection
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13.2 Checking crankshaft endfioat witha

clearance dial gauge

4 When the original piston rings have beaan i _ 5 Check tha maly and crankpin (big-and)
removed, ensure that the ring grooves in the 13 Crankshaft - inspaction §Q bearing journals for uneven wear, scaring,
piston are free of carbon by cleaning them ﬁ pitting and crackirig. '
using an old ring, Break the ring-in half to do N 6. Rub a panny across sach journal sevaral
this. times (see iilustration), i a journal picks up
§ Check the ring-to-groove clearance by copper from the penny, it is toa rough,

insarting each ring from the outside tngether Checking endfloat 7 Remove any burrs from the crankshaft gi

with a feeler blade betwesn tha ring's top 1 IF crankshaft andficat isto be checked, then  hioles with a stona, file or scraper.

surface and the piston land, Check the Fing. this must be done with the crankshaft still 8 Using a micrameter, messure the diametar
end gaps by inserting each ring into the  fitted in the cylinder block/crankcase but free  6f each main bearing and crankpin journal at
cylinder bore, pushing It in with the piston  ta maie. sach edge of the journal at the same paint
crown to-ensure that it is square in the 2 Check endfloal by using a dial gauge in  Measure the sdime jounal at ezch edgs agaln
bore and 15 fo 20 mm from the top. Usa  cantact with the end of the crankshaft. Push  but at a paint 90° away from the first point
faelar blades to measurs the gap (see fhe crankshatt fully one way and then zero the  of measurement (see Mustrations), Usa the
Mustrations), ) gauge. Push tha crankshaft fully the oither way measurements to calculate the journal tapar
B Mote that each piston should be considered and check the endficat, Tha result can be . at both points-and the ovality of the joural,
as being matched 1o its respective bors and compared with the specified amount and will  Compars the results with the spacified
they must not be interchangad. give an indication as to whether new dimensions.

thrustwashers are requirad (see ilustration), 8 if the crankshaft journals are darmagad,
3 i a dial gauge Is not availaile, feslor bisdes  dapered, or oul-of-round, then the crankshaf
gan be used. Flrst push the crankshait fully  must ba renewed, unless an enging ovarkaul
tawards the flywheel end of the engine, than specialist can be found who will regring It ang
uze fealar blades to measurs the gap batwasn Supply the necessary undersize haaring
tha. web of "No 4 ‘crankpln -and the aHells.

thrustwasher (see illustration), 10 Check the oil czal jsumals at sach end of

tha crankshaft for wear and damage. If aither
Inspection ) saal has worn an excessive groava in jts
4 Clean the ‘crankshall and dry L with  joumal, consult an angine ovarhadl spaclalist,
compressed air, if available, whe will be abla to advise whether a repair s

Waming: Wear eye protection possible or whather a new crankshall js

when using compressed air! Ba necassary,
sure to clean alf oil holes with 11 Set the crankshaft up in V-blocks and

F pipe cleaner or similar probe. position a dial gauge on the top of the

13.3 Checking crankshaft endflaat with crankshatt No 1 main bearing journal, Zara the
dial gaigs, then siowly rotate the crankshalt

feeler hlades

] 13.8a Measure the diameter at each edge =
13.6 Using & penny to check the condition of crankshaft journal (&) then repeat ata 13.80 Measuring the diameter of a
of a crankshaft journal point 80° away fram firat measurernent (B) crankshaft jourmal
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A Scrafghed by dirf - oirt
ambeddad inta bearing
matenal

B Lackof ol - ovenay
wipad ot

C Improper seating - bright
[polished] sections

0 Taperad journal - overlay
gone ffom entire surface

£ RAadius ride
F  Fatigue faflure - craiers
or pockets

14.2 Typical bearing shell failures

through fwo complete rovalutions, noting the
jowmal run-oul. Repeat the procedurs an tha
remaining feur man bearing journals, so that a
fin-oul measuremant is Geallable for all main
pesring journals, If the difference batwaen the
furi-out of any two Jeurnals exceeds the
service [imit specified, then tha crankshaft
must be renewed.

‘14 Main and big-end bearings - ==
inspection §

1 Even though the mafn and big-and baarings
should be renswed during enging overhaul,
the ok bearings should be retained for cloze
sxamination, as they may revesl valuable
information about the condition of the enging,
The bearing shalls ars graded by thickness,
the grade of sach shell being indicated by the
cotour code marksd on i,
2 Bearing failure can occur due to lack ot
lubrication, the presence of dirt or other
foreign particles; overloading the engine, or
moresion (see lllustration), Regardiess of the
 gasse ol bearing fallure, it must be comected
| [where appropriate) befors the engine s
regssembled, to prevent |t from happening
| ggein,
|3 When examining the bearing shells, ramove
' them fram the eviinder biock/crankease-along
with the main bearing caps, the connecting
rods and the connecting rod big-and bearing
caps. then lay tham out on a clean surface in
.~ tha zama genaral position as their location in
| the engine: This wilk enable you to maich any
bearing problams with the corresponding
erankshaft journal. Do not touch any shell’s
bearing surface with your fingers while
| checking it.or the dellcate surface may be
soratched,
- 4 Dirt and other forsign particlas gat into the
| anging in & variety of ways. Dirt may be left in
the angine during assembly, or It may pass
- Jhrough filtters or the crankease vantilation
| gystem. It may get into the il and from there
Into the bearings, Metal chips from machining
| pperations and normal enging wear ara often
| present, Abrasiyes are somatimes [elt In
| gigine. componenis after reconditioning,

aspecially when parts are nol thoraughly
cleaned using the proper cleaning methods,
Whataver the source; these foreign objects
often end up smbedded in tha sofl
bearing material and are sasily recognized.
Large particles will niot embed in the baaring
but will =core- or geouge the bearing and
journal. The best prevention for this cause
of bearing failure s o clean all parts
tharoughly and to keep everything spotiessly
clean during enpgine assambly. Fraguent

enging oil =and filter changes are
recommendad.
5 Lack of |ubrication or |ubrication

treakdown hes a number of interrelated
causes, Excassive heat (which thins the -ail),
overlpading (which sgueezes the oil from
the bearing face) and oil legkags (from
excessive bearing clearances, worn oil pump
pr high engine speeds) all contribute to
lubrication breakdown. Blocked oil passages,
which ususlly are the rasull of misaligned ol
hotes In & bearing sheall, will glso oil-starve a
bearing and destroy it When lack of
|ubrication is the causs of bearing fallura, the
baaring matarial is wipad or axtruded from the
steel backing of the baaring. Temperaturas
may increase to the point where the stes
packing tums blue from everheating.

& Driving habits can have a definite affect on
pearing life: Full-throftle, low-speed operation
{fabouring the engine} puts very high loads on
bearings, which tends to squeeze gut the oil
filmm. These Inads causs the bearngs 1o flex,
which produces fine cracks in the bearing
face (fatigue failure), Eventually, the bearing
miateral will loosen in pieces and tear away
from tha steel backing, Short-distance driving
leads 1o corrosion of bearings, becauss
insufficient angine heat s produced to drive
off tha condensed water and comasive gasas.,
Thesa products collsct in the enging oll,
forming acid and sludge. As the oll is carried
to tha engine bearngs, the acid attacks and
cofrodes the bearing matenal,

7 Incorrect bearing fitting during engine
assambly will glzo lead to bearing fallure.
Tight-fitting bearings leave insufficient bearing
running clearances and will result in ol
starvation. Dirt or foreign particies trapped
hahind & bearing shell result in high spots an
the bearing which lead tofailure. Do not touch

any shell's bearing surface with your fingars
during reassembly as therg iz a risk of
soratching the delicats surface or dapositing
particles of dirt an il

15 Engine overhaul -
reassembly sequence

1 Before reassembly begins, ansura that all
naw parts have been obtained and that all
necassary tools e available, Read through
the entire procedure to lamiliarise yourself
with the work involved and to ensure that all
items necassary for raassembly of the engina
ara al hand. In addition to all normal tools and
materials, a thread-locking compound will be
neaded. A tuba ol liguid sealant will also ba
required for the joint faces that are fitted
without gaskets.
2 In order to save time and avoid problems,
carmy out engineg reassembly in the following
ardar;

al Crankshaft.

b) Piston/connecting roo assamblias:

c} O pumg,

o} Sumg.

g} Flywheeldiepiate,

fi Cwifndar head,

g} Timing belt fensioner and sprockets, and

timing belf.

h) Engine extemal companents,
3 At this stage, gl engine components should
ba absolutaly clean and dry (with all faults
repaired) and should ba tald cut (or placed in
individua! containars] an a complately-clean
work surlace.

16 Piston rings - refitting %

X

1 Before fitting new plston rings; check tha
ring end gaps and the ring-lo-groove
clearance.

2 When measuring rew rings, lay out each
piston set with a piston/connecting rod
assembly and keep them tooether as a
matched sat from now on,

3 Il the end gap of a new ring Is found to be
too targe o too small, double-check to snsure
that you have the correct rings befars
proceading. |l the end oap s still too small, it
must be openad up by caraiul filing of the ring
ends using a fine file, I it Is toolarge, Lhis is
not as seriots, unless the specified service
limit |s excoaaded. In which case very careful
checking is required of tha dimensions of all
camponants, as well as of the naw parts,

4 Once gl rings have been checked, they can
befitted. Ensura that each ring s refitted only
to its matched piston and bora.

5 Fit tha new rings by placing tham ovar tha
top of the piston, starting with the ofl control
ning spring. Note thal the compression rngs
must be fitted with the manufacturer's
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168.5a Compression rings must be fitted to
piston so'that thelr markings are

uppermost

markings uppermost [see jllustration). The
sacond compression ring is easily identifiable
from the top rng due to its chamfered outer
edges (see illustration).

& With all rings in position, space the ring
gaps (see lllustration). Mote that the
and .gaps must not ba positioned on the thrust

gide of the piston, or in line with the gudgson
pin axis,
+ amnﬂ.:hr aﬁﬂ;g mr:! bi %
- refitting and big-end
bearing running clearance check X%

Selection of bearing shells

1 The big-end bearing running clearance s
contralled in productien by selecting one of
seven grades of bearing shedl. The grades are
indicated by a colour-coding marked an the
edge of each shell which governs the shall's
thickness, In order, from the thinnest to the
thickest, the shell grades are Rad, Pink,
Yedlow, Green, Brown, Black and Blue,

2 If the bearing shalls are to be renewed, firat
check and record tha number stamped across
ane face of each big-end bearing cap and
connécting rod. The number, between 1
and 4, is the size cods of the connecting rod
big-end bore inside diamstar, No 1 indicates
the smallest possible inside dlameler and
Me 4 the largest [see lilustration),

3 Secondly, check and record the

16.5b Ensure compression rings are
caorrectly fitted. Second ring is easily
identified due to its chamiered outer edges

crankpin/big-end journal code letters stamped
on the crankshaft's wab, on the left-hand side
of each big-end journal, The latter, betwesn &
and D, Indicales the outside diamater of the
crankpin/big-end journal, "A" indicates the
largesi possible outzide diameter and "D” the
smallest (sea illustration),

4 Match the relevant connecting rod code
with its crankshaft code, than salect & new set
of bearing shalls using the following tabla. The
crankshaft codas are listed down the left-
hand side and the connecling rod codes
along the top, whereas the required Learing
grads is Indicatad in tha box where the two
columns intersect.

1 2 3 4
A Red Pink “atlow Grean
B Pink Yellow Green Brown
C  Yelow Grasn Brown Black
O Green Brown Black Blue

Big-end bearing running
clearance check

& Refit the upper main bearing shells to tha
cylinder block and temporarlly lay the
crankshaft in position,

6 Clean the backs of the bearing shells and
the baaring locations in both the conmasting
rod and bearing cap.

T Press the bearing shells into their lacations,
ansuring that the tab on each shell engages in
the notch In the connacting rod/bearing cap.
Take care not to touch any shell's baaring
surface with yvour fingers.

£

17.2 Connecting rod big-end journal
identification number

17.3 Crankshaft big-end journal
identification letter (arrowed)

K 4
© /@'

HIILET

16.6 Piston ring end gap spacing
A Top and second compression ring end
gaps — spaced approximataly 907 apant
8 Ol control ring end — outer rall erd gaps
should be positioned on either side of the
CEviire ring
C' Gudgson pin axls

8 The big-end bearing running clearancs
should be checked if thers is any doubt about
crankshafi wear. The running clearance
should also be checked If the crankshaft has
been reground and is to be refitted with nap-
genuine undersized bearing shalls; or if
nen-genuing bearing shells ars to be fined. if
tha original crankshaft ar a genuine Rover
replacement part is to be filted, the shell
selaction procedure given above will praduce
the correct clesrances and a furthear check wil
not be nacaessary. If the clearance is 1o be
checked, it can be done In aither of the two
following ways,

8 One method (which will be difficult to
achieve without a range of internal
micrometers or Internal/external expanding
calipers) is to refit the big-end bearing cap 1o
the connecting rod with the bearing shells in
place. With the cap retaining nuts tightenad to
the specified torgque. use an  intermal
micrometar ar vernier caliper fo measure the
inside diameter of each assembled pair of
bearing shells. If the diameter of sach
correspanding crankshafl journal is meaasured
and then subtracted from the bearing Inslde
digmeater;, the result will be the blg-end
bearing running clearance,

10 The second {and mone accurate) mathcd |5
to use a product known as Plastigauge. This
consists of & fing thread of perfectly round
plastic which Is campressed between the
bearing shall and the crankpinfournal. When
the shall |5 remaved, the plastic iz deformesd
and can be measured with & special card
gauge supplied with the kit. The running
clearance |s determined from thiz gauge.
Plastigauge is sometimes difficult to obtaln but
enquiries at one of the larper specialist guality
motor factors should produce tha name of 3
stockist in your area, The procedure for wsing
Plastigauge is as foflows.
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1711 Lay length of Plastigauge on journal
to be measured, parallel to crankshaft
centre-ling

11 Cut zevaral lengths of the appropriate size
Plastigauge, sllahlly shorar than the width of
the crankpinfjournal. Place a strand of
Plastigaugs on each (cleansd) crankpin
foumal and refit the (clean) plston/connecting
rod assemblies, shells and big-end hearing
caps [see illustration). Tighten the bearing

r cap nuts to the specified torgua. wrench
58tting, ensuring that the crankshaft does nat
rofate. Take care not to disturb the
Plastigauge, Slacken the bearing cap ruts
and remove the connecting rod assembliog.
again taking greal care not le rotate the
crankshat.

12 Compare the width of the crushed

Piastigalge on each journal against the seale

printed on the Piastigaugs envelops to obtain
the big-end bearing running clearance {see
illustration).
13 If the clearance = not as specifled, the
bearing shells may be the wrang grade (or
_ancessivaly worn, If the original shells are
being re-used). Before deciding that different
gracle shialls are needad, ensure that na did or
oll was irapped batween the bearing shalis
‘#nd the connecting rod or bearing cap when
Ine clearance  was measured, Il the
Plastigauge is wider at one end than at the
other, the journal may be tapered.

18 Carsfully scrape away -all traces of
Plastigauge from the crankpin/journal apd
beanng shells, using a fingernail or other
object which |s uniikely to score the shalls:

17.12 Use the scale provided to check the
width of the crushed Plastigauge (at its
widest polnt), giving bearing running
clearance

Remova the crankshaft and bearing skells:
taking gréat care to keap the shells in thalr
ariginal positions.

Final piston/connecting rod
assembly refitting

15 Clean the backs of the bearing shalls and
the bearing recesszes in both the connacting
rod and the big-end bearing cap. If new shails
are belng fitted, ensure that all traces of
protective grease are cleaned off, using
paraffin. Wigs the shells and connecting rods
dry with a lint-frea cloth.

16 Prass the bearing shells into  their
lecations, ensuring that the tab on each shell
engages in the notch in the connecting rod or
big-end bearing cap. Take care not to toush
any shell's bearing surface with your fingers,
17 Lubricate the cylinder boras, the pistons
and piston rings, thsn lay out sach
pistan/connecting  rod assembly in  its
respactive pasition,

18 Starting with No 1 assembly, ensure that
the- pistan rings are still corracily spaced, than
clamp them in position with a pistan ring
compressor,

18 Insert the piston/connecting rod assembly
into the top of No 1 bare, ensuring that the
arraw on the piston crown faces the timing
bait end of the engina. Maota that the ollway on
the connecting rod shaft should face the rear
{oil filter side) of the. sngine. Using a block of
wood or hammer handle against the piston
crown, t2p tha assembly Into the liner until the

17.18b .. . and connecting rod oilway is
facing rearwards

17.18a Piston/connecting rod assemblles
must be fitted so that amow on piston
crown points towards timing bett end of
engine ...

pistan crown is flush with the top of the liner
[see illustrations).
20 Repssl the procedurs for the remaining
three piston/connecting rod assemblies: than
refit the crankshafi.

18 Crankshaft - refittingand 2.
main bearing running N
clearance check X

Selection of bearing shells

1 The main bearihg running clearance is
controllad in production by selacting one of
seven grades of bearing shell, The qQrades are
indicated by & colour-coding marked an the
edge of each shel, which governs tha shell's
thickness, In order, froam the thinnest to the
thickest, the shall grades are Red, Pink,
Yellow, Grasn, Brown, Black and Blue,

2 Itthe bearing shells ara to be renewed, first
check and record tha number stampead an the
crankshaft adjacent to each main bearing
loumal. The number, batwaen 1 and £ is tHe
size code of the adfacent main bearing Journal
outside diameter. No 1 indicates the largast-
possible cutside diameter and Mo 4 the
armallest, Mo 1 {timing beit end of the zngine)
bearing coda is situated to tha right of the
journal, whersas all other codes are on tha
left-hand sida ¢l tha relevant journal |see
illustration).

2B

T N\

17.18c Use a piston ring compressor ta
clamp rings in position, then gently tap
pistons into cylinder bores

18.2 Crankshaft main bearing journal
identification numbers. (4) is for left-hand
end journal, and (B} Is for journal to right-of

number
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18.3 Cylinder hln-::f-: main bmhg journal
identification letters. Left-hand letter is for
Mo 1 bearing, right-hand letter for Mo 5
bearing

2 Secondly, check and record the main
bearing journal code lstters which ars
stamped on the right-hand end of the cylinder
block, |ust below the Bleck upper mating
surface. Reading the letters with the block
invarted, Mo 1 main bearng's code is at the
top, with the remainder following in order fram
tha timing ball end of the engina. The lettar,
betwean A and 0, indicates the main bearing
hore inside diameter. "A" Indicates the
smallest-possibie Inside diameter and 0" the
larpest (see flustration).

4 Match the ralevanl main bearing bore code
with its grankshaft fournal code, then select a
naw set of bearing shells by using the

following table. The crankshaft codes are

listed down the left-hand slde and the main
bearing bore codes slong the top, wharaas
the required bearing grade is indieated in the
box whera tha bwo columns Intersect:

1 2 3 4
A Red Pink Yellow Grean
B Pink Yallow Gresen Brown

C  Yaliow Gireen Brown Black
D Green Brown Elack Blus

Main bearing running clearance
check

5 Clean the backs of the bearing shalls and
the bearing |ocations In both the eyliinder
block/crankcase and the main bearing caps.

& Press the bearing shells into their Iocations,
arsuring that 1ha 1ab on each shell engages in
the notch in the cylinder Block/crankcasze or
main bearing cap location (see Hlustration),

18.13a Fit the thrustwashers to cylinder
block/crankcase, ensuring grooved
cilways |(arrowed) are facing outwards

!.S.B When fitting baaring shells, ensure
tab (&) is correctly located in cylinder

block notch (B)
Take care riot to touch any shell's bearing
surfaca with your fingars. If the ariginal

bearings are being re-used, ansure thay ara:

reflitted to their original positions.

7 The main bearing running clearancs should
be checked If there is any doubt about
crankshafl wear. The running clearanee should
also be chacked if the crankshaft has been
reground and is to ba refitted with non-gending
undarsize bearing shells or If nen-genuine
bearing shells are 1o be fitted, If tha original
crankshaft or a genuine Rover replacement
part iz 1o be filtad, the shell selection
procedure given above will produce the comrect
clearances and a further check will not be

necessary. If the clearance is to be checked, It

can badone in ether of tha twe falawing ways.
& One metheod (which will be difficult to
achieve without a range of infernal
micrometars: or mternal/external expanding
eallpers) is to refit tha main bearing caps to the
cylinder blockicrankcase, with bearing shelis
in placs, and refit the bearing cap bridge. With
the bearing cap retaining bolts tightened to the
spacified torque, measure the inside dismater
of sach assembled pair of bearing shalls: If the
diameter of each correspanding crankshaft
journal Js measured and then subtracted from
the baaring inside diameter, the resull will be
the main bearing running clearance:;

8 The second {and more accurate) method is to
use Plastigauge. Ensura tha baaring surfaces
and crankshalt journals are perfectly claan, then,
with all the uppar bearing shells in position in the
cylindsr block, carefully lay the crankshaft in

pasition. Place a strand of Plastigaugs on e
crankshaft main bearing journal, than refit
bBearing caps and shalls to their oo
positions, Refit the bearing cap bridge .
tighten the retaining bolts 1o thelr spec
torgue setting, ensuring thal tHe crankshaft d
nat rotate. Onee all the bolts ars tight,
them again and carefully remove the bes
cap bridge and bearing caps, Take great «
not 4o turn the crankshaft or to disturb

Plastigatuge and again store all caps |
bearings in their filted positions. Comparns
widlh of the crushed Plastigauge on &
|oumal ta the scale printed on the Plastiga
envelope to cbtain the main bearing rune
clagrance. On completion of the measiranm
carefully scrape off all traces of Plastigauge
the joumal and shedls; using a fingarmail or of
abjact which will not score the eompanents,

10 If the clearance is not-as spocifiad,

bearing shalls may ba the wrong grade
extEssively worn, il the eriginel shefls

being re-usaed). Before deciding that diffes
grade shells are nesded, ansure that ne dir
oll was trapped between the bearing sh
and the connecting rad or besnng cap wi
the clearance was measurad, |F
Plastigauge is wider at one end than at
other, the jeumal may be tapered

11 Hemove the crankshaft and maln bear
shallz trom the cylinder block, agaln tak
aregt ¢ars to ensure that the shalis arg sto

in their comect fitted pesitions,

Final crankshaft refitting

12 Fit the bearing shells as described
paragraphs 5 and 6. If new shalls arz bs
fitted, ensure that all fraces of the prolect
grease are cleaned ofl, using parafin, Wh
necessary, aiso refit the upper bearing sh
ta thelr correct fitted positions in |
connacting rods.

13 Using a |little greass, stich
thrustwashers to each side of No 4 m
bearing ugper lncation, Ensure that the oilw
grooves on each thrustwasher face outwar
Wipe the shells and crankshaft journals o
with a lint-free cloth. Liberally lubricate ez
bearing shell in tha cylindar block/crankes
than lower tha grankshaft into position so b
Mos 1 and 4 cylinder crankpins are al Tl
{see illustrations).

18.13b Libmlh‘ Iul:lrrpcata thu upper main
bearing shells with clean engine oil ,

18.13¢ . .. and lay the crankshaft in
pasition



Engine removal and general overhaul procedures 2Be15

18.14a Push the connecting rods down
onto the big-end journals, then fit the
bearing caps using marks made on
removal [arrowed)

14 Ensure that the connecling rod beanng
shall iz slil! comectly fitted. Taking care not to
mark the cylinder bores,lierally lubncate the
grankpin 2nd both bearing shells with clean
engine oil. then pull the pistonfeonnacting rod
assembly down its bore and onto the
prankpin: MNote that the. faces with the
stamped marks must match, Refit the big-end
bearing cap and both s retalning nuts.

Pragrecsivaly tighten the big-and bearing cap
| [efaining nuts to the speciflad torque setting,

then repaal the procedure for the thres
| remaining piston/connecting red assemblies
- [see illustrations).

' {5 Ensure that the locating dowels and
bearing shells are in thelr correct fitted
| positionz [n 1he maln bearng caps; then,
using the identification marks, refit the bearing
gaps fo their orgingl positions. With the
exception of the centre cap, the caps are
aumberad 1 to 5 (Mo 1 being at the timing belt
gnd of the enging). All the arows on the caps
- mizsl point towards the timing belt and of the
Cénginie (see llustrations). The centre cap is
gasily identifiable and must be fittad with its
farge dowel hole at the rear,

18 Fit a naw D-ring 1o the receas in the cantre
Cof the main bearing cap bridge. using a smear
L of grease to hold it in position. Ensure all the
Iocating dowels are comectly positioned, then
refit the bridge to the bearing caps. taking
great care to ensure that the Cering remains
fimly seated in its recess (see illustrations),

18.14b Fit the bearing cap nuts and
progressively tighten to the specified
torgue

17 Apply a smear of clean engine to oil 1o the
threads and underneath the heads of the main
bearing cap bolts, Relit the bolts and washers
to their original positions, noting the tweo
longer bolts ara fitted to the centra bearing
zap, then tighten them all by hand, Waorking in
a diagonal ‘sequence from the wentre
outwards, progressively tightan the main
bearing cap bolts to the specifled torque
setling (see lustrations). Chock that the
arankshaft is free to rotate smoothly, If
excessive prassure (8 raquired to lurn the
crankshaft, investigate the cause before
proceeding further.

18 Renaw the right-hand crankshaft oil zeal
and rafit the seal housing.

19 Aafit the oll purmp and sump.

20 Hefit the cviinder head {where:removed),
camshafi{s) and rocker arms

21 Refit the crankshatt sprocket timing balt
tansionar and timing balt,

19 Engine - &
initial start-up after overhaul @s
1 With the engine rafitted in the vehicls,
double-check the engine ail and coolamt
lewels (see “Woakly checks™). Make a final
check that everything has been reconnected
and that thore are no tools or rags laft in the
engine compartment,

18.15a Ensure the locating dowels
(arrowed) and bearing shell are carractly
located . ..

18.15b . than refit the main baarirrg caps
using thu identification marks [arrowed) to
ensure correct positloning

18.16a Fit a now O-ring to ﬂwraness in
the main bearing cap bridae . . .

18.16b . .. and refit the bridge to the main
bearing caps, ensuring the O-ring remains
in position (armowed)

18.17a Refit the main bearing cap bolts,
noting the two longer bolts fitted to the
centre bearing cap . ..

. then tighten to the specified
lorgue setting

1817h ..
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2 With the spark plugs removad and the
ignition system disablad by removing the
angine managament/ignition system fuss
tNe 14) from the passanger compartment
fusebox, tim the angine over on the starter
until the ol pressure waming lamp goes out.
3 Refit the spark plugs and connect all the
spark plug (HT) leads: Aefit fuse Mo 14,

4 Start the anglne, noting that this may take a
little longer than usual due to the fuel system
companents being empty,

5 With the engine al idle, check for fusi,
coolant and oll leaks. Do not be alarmad if
there are some odd smells and smoke fram
parts getting hot and buming off all deposits.
& Keep the engine idiing until hat coclant is
felt elrculating through the tap hose, Check the
Igniticn timing, base idle speed-and mixture
{az appropriate) than switch the engine off.

¥ After 8 few minutes, recheck the-oil and
caolant levels and top-up as necessary (sea
“Wiakly checks"). '

& If tightenad corractly, there Is no need to re-
tighten the cylinder head bolts once the
engine has fisst run aftar reassambly.

8 I new pistons, rings or crankshaft bearings
Fave bean fitted, the angine must be run-in for
the first 500 miles (800 km}. Do not operate
the engine at full-thrattle nor aliow it to labou
In any gear during this period. It js
racommended that the oil end filter ba.
changed at the end of this pericd (gea
Chapter 1).




