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Section E2

Introduction

The power uni t  is  an oversquare,  e ightcyl inderfour
stroke, designed in a 90'Vee formation.

The two banks {each of fou r cylinders} are
designated 'A' bant and 'B' bank. A' bank of cytinders
is situated on the right-hand side when viewed from
the dr ive/s seat. l t  is  located 25,40 mm (1.0 in) fur ther
forward than the cyl inders of '8 'bank.

The crankcase is manufactured from cast
aluminium al loy and on 1989 model year engines i r  is
also ribbed and cross-bolted. lt is fitted with
detachable.  fu l l  length,  wel  cyl inder l iners of
centrifugally spun casi iron. Rubber 'O' rjngs 6re used
al lhe iop and botlom of each lner to s€at In engine
coolant. This allows rhe coolantio circutale direcrly
onto and around the centre porrion ofrhe tiners_

The crankshaft is forsed from ch.ome
molybdenum steel  which is subsequenl ty ni t r ide

Five main bear ings support  the crankshaf i .  The
bear ings are spt i t  steel  backed shel ls, l ined wirh an
aluminiumtin maler ia l .  They are retained in posi t ion
by forged aluminium bear ing caps. Crankshah eno
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f loat  is  control led by thrustwashers f i t ted on each side
of the centre main bearing.

The 'H'section connecting rods and caps are
forged trom chrome molybdenum sreel. The small
end bushes are lead-bronze with a sreel backing. The
bushes are pressed into the connecting rods and
machined to s ize.  The big-end bear ings are spl i t ,  steel
backed shel ls wi th an aluminium-t in l in ing.

The pistons are marufactured from aluminium
al loy and are t in plated. They are car ied on ful ly
f loat ing,  hardened sleel  gudgeon pins.

The compression rai io is ei ther 8:1 or 9:1
depending upon the specificalion of the engine. The
shdpe of lhe pislon crown changes rhe compression

On al lengines, steelstruts are cast  into thewal lof

The pistons have two compression r ings and an

The lwo aluminium al loy cyl inder heads each
have four separate in let  and exhaust pons. The
cyl inder he6ds are f i l ted wi lh phosphor bronze

Fig. E2-l Fuel iniected €ngine
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exhaustvalve guides, cast  i ron in letvalve guides, and
heat treated alloy cast iron valve seat inserts.

Th e exhaust va lves a re au sten itic steel with stellits
t ips and valve seat faces. Ear ly in let  valves are al loy
steel wilh induclion hardened tips. However, from
approximat€ly mid'March 1988, they are
manufactured f  rom ausleni t ic  steel .

On turbocharged engines, lhe in le l  vdlves are
manufact!red f rom austenitic steel.

The overhead valve mechanism is operated by
push rods, rocker arms, and self-ad;usting hydraulic
tappets from a centrally posilioned camshatl which is
carried direcrly in bores machined in the crankcase.
The hydrauliclappels arecarried in detachable blocks
located in the crankcase.

lwo eccenr ' rcs on rhe camshaf i  d lve rhc
hydraul ic pumps mounted on the tappet cover.  These
pumps provide the hydraul ic pressure for  the braking
and level l ing systems.

Engine lubr icat ion is provided by a pressur ized
system. First  stage f i l t rat ion is accompl ished through
d f inc mesh st .a ine'  and p'ch-up locared In rhe engine
oi l  somp. Oi l  f iomthesump strainer passes intoa gear
type pump si tuated at  the f ront of  the crankcase. The
pump is dr iven by skew gearsfrom the crankshatt .  A
rel iefvalve in the oi l  pump r€gulatesthe oi lpressurc
at approxirnately 2,76 bar (40 lbf l inr) .  Final  l i lvat ion of
the oi l is through a disposable ' fu l l f low' f i l ter ,  pr ior  to
ats c i rculat ion around the engine.

Hagh pressure oil is delivered to the lurbocharger
assemblv lif filled), crankshaft, connecting rods,
camshaft bearing surfaces, timing gears, tappets,
push rods, and rocker ballend seatings-

Low pressure oilis fed throush lhekonr camshaft
bear ing to the rockershaft ,  rocker arms, and valve
l ips.  The conneding rod smal l  ends. gudgeon pins,
and cyl inder wal ls are splash fed with oi l f rom the

The engine is cooled by a mixture of anra-freeze
and water c i rculat ing aroLrnd the coolant passages. A
coolant pump which is mounted at thefront of the
power uni l  and bel t  dr iven from the crankshaft ,

c i rculates the warm coolant around the engine,
through thethermostat  and then 1o the radiator where

Crankcase emissions a.e control led by a
fecirculatory closed breather system. Easically, two
systems are used depending upon lhe €ngine i .e.
natural ly aspirated or turbocharged.

For fur ther detai ls of the crankcase emission
control system, refer to TSD 4737, Engin€
Management Systems.

Engine idenrificarion numbot
The identilicarion number is stamped on a crankcase
boss adiacentrothe isnition distributor (see lig. E2-2).
It is the only number stamped on the engine and
should be used fo. all identificaiion purposes.

The number is made up ot the fo l lowing

l .  A f ive digi t  bui ld sequence number which
commences at 60000.
2.  A 5or 6 characler enginetype code which denoles
whether the engine is natural ly aspirated or
lu.bocharged {14101 or L410lT).
3.  A s ingle digi t  compression ra( io ident i f icat ion,
ei lher S (a:1 compression rr t :o) ,  or  9 {9: ' l  compression
rat io) .
Example
60001 L4' l0 lT/8 Turbocharged with 8: l  compression

In addition, 1949 modelyear turbocharged cars
have the le(er las the final digit.
Example
60001 L4r0lT/l:Turbocharged with intercooler.

Engino oils
Prolonged and repeated contact  wi th mineral  o i l  wi l l
resul t  in the.emovalof  natural fatsfrom the skin,
leadiog 10 dryness, i r i tat ion,  and dermat i t is .  In
addi t ion,  used engine oi l  cootains potent ia l ly  ha.nt lu l
contaminants which may cause skin cancer.  Adequate
means ofskin protect ion and washing faci l i t ies should

For lu l l  detai ls on englne oi l  precaut ions,
reference should be made to Chapter A-

Fig. E2-2 Engine identiticarion number

E2-2
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Specification

G6neral
Tvpe

Numberofcyl inders
Bore
Stroke

cylinderblock

1949 modelyear

Oversquare 90"Vee
format ion l iquid cooled.
Eight- intwo banks of  four.
104,14 mm (4.10 in) .
99,06 mm (3.90 in) .
6,75l i t res (411.91 in3)

9:1 ora:1 dependentupon
thespecification of the

a1 , A.3, 83, 42. 82, A1 . 44,
84.

Ribbed and cross-bolted.
cast aluminium al loy.

Detachable wet liners.
Centrifu gally spu n castiron.

Twod€tachable heads,each
having four separate in let  and

Aluminium al loy,  wi th
phosp hor-b ronze ex h aust
valve guides and cast i ron
inletvalve guides. Valve seat
inserts of he6ttreated alloy

Dynamical ly balanced,f ive
journal  crankshaftwi th four
crankpins ( incorporat ing
integral  balanceweights and
sludgetraps).
Chrome molybdenum steel
with nitride h a.dened io u rnals

Metalastik ru bber vib ration

clockwise lviewed from the
f.ontof theenginel .
Takenon centre main bear ing,

Steel backed shells with a tin-
aiuminium l in ing.

Connectingrods
Tvpe

Material
Big-end bearings

Gudgeon pin bushes

Material
Gudgeon pins

'H 'sect ion.  Forgedtosize.
Weighed and colourcoded

Chrome molybdenum steel .
Steelbacked shel lswith a t in
aluminium l in ing.
Pressed intoconnecting rod
smal l -endbossesand

Lead-bronze,st€el backed.
Ful lyf loat ins.
EN 32 B.

relieved lorcrankweb
clearance. Becessed crown
andoffsetgudgeon pin.

Al l  engines have steel  struts
cast into thewal lof the

Aluminium al loy-Tin platecl .

a.  Twocompression,
manufact'1red from
cast iro n. To p ri n g
molybdenum sprayed on

b. Oneoi lcontrol(  H f lex).
Topand bottom steel rails
have a chromium plated
per iphery.  Equal izer
(expanderand centre
spacer)  is  manufactured
from carbon steel.

Overhead push rod operated.
Seatangl€ 45' .

Natulally aipiratsd engincs.
Al loysteelwi th induct ion

From approximatelymid-
March l98s,asTurbocharged

Turboch.rgedengines.
Au sten itic steel with Stellited

Austen it'c steel with Stellit€d
t ipsandvalveseats.

Self-adjusting hydraulic
tappetswith spherical base.

Rinss

Crankshaft

Direction of rotation

Endthrust

Main bearinss

ln letvalve

Exhaustvalve
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IMater ial  Heattreated chi l led cast i ron
Push rods Ba ll-ended tu bes.
lv later ial  Colddrawn steelor

copperplated bundytube.

Camshaft
lMater ial  Chi l led cast i ron.
Cams

Drive

Numberof journals Four.
Bearings Runs direct in crankcase.
Thrusttaken Onfrontend.

5'  to7'  longitudinaltaper

Through hel ical  tooth gears.
Mater ial  Crankshaft  gear-steel.

Camshaftgear alumir ium.

Lubrication system
General High pressure oi l feedto

turbocharger (if fitted),
cran kshaft, con necting rods,
camshaft  bearings, camshaft
t iming gears, tappets, push
rods,and rockerbal l  end
seat ings.

Lowoi l  pressurefedthrough
thelront camshaft bearing to
rocke. shafts, rock€r arms, and
valvet ips. Splash feed to
connect ing rod smal l-ends,
sudg€on pins, and cyl inder
wa s.

Type Pressurized, wet sump
system.

Hishpressuresupply 2,76bar(40lbf l in,)at
2000 rev/min.

Rel iefvalve 2,76bar(40ibf l in,) .
Oi lpump Hel icalgeartypewith f ine

Drive
Oil f i l ter

mesh strainerpick-up.
By gears from crankshaft.
Ful l  f low, disposable canister

Associated sysiems
Fueland igni t ion Referto TSD4737,
systems EngineManagementSystems.
Cooling system Referto Chapter L.
Exhaustsystem Referto Chapter O.

E3-2
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Dascription Dimomlon

2.a135 i.rto 2.A7 40 in

P.nDis€ible Bemarks

dlmcnsions

M.in bc!.ioo hou.dngs

Bore diam€t6r This diam€tershould be
checked with the main b6aring
capsin position andthe
retaining bolts tightened to
b€tween 79 Nm and 84 N m
{8,0 kgf m 6nd 8,5 kgf m;
58lbff t  and €2lbff t )

iloin berriog clp

Width ofcap 5.1005 in to 5.1010 in

Crankcaselocat iongap 5-1OO0into5.10t0in

I Fit-lnterfer€nce 0.00'l in

Clearance 0.0005in

Crocs-bolring boam

widthofbeam 6.4000 in to6.4005 in

C rankc8se loc6tion gap 6.4000into6.402 in

Fit-lnterference 0.0005 in

Clea.ance 0.002in

Cr.nkshdr diamoter

Crankshaft  gr inding dim€nsions

Standard

0.010 in undersize

0.020in und6rsize

C.anlsh.tt size

Crankshaft grinding dimensions

Standard

0.010 in u ndersize

0.020inundersize

Grrnkshdftioumrl diam.tr Itrin shsll boarins dilmster

2.6i178 in-0.0005 in

?.6278 in - 0.0005 in

2.6178 in-0.0005 in

c.lnkpin

2.249in 0.0005in

2.2$in 0.0005 in

2.229 in-0.0005 in

2.6388in + 0.001 in

2.6288 in + 0.001 in

2.6188 ih + 0.001 in

Big-end beadns

2.2505 in + 0.001in

2.2405in + O-OO1 in

2.2305in +0.001 in

Camshaft t iminssear 0.001into0.0035in

Camshaft 966r lace run-out 0.000 in ro 0.002 in

0.006in
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Cam sh aft end-float 0.002 into 0.006in

Camshaft journaldiameter 1.9975 in to 1.998 in

Camshaftbeari f lgbore 2.000into2.0005in

Ca mshaft  jou rnal c lea rance 0.002into0.003 in

Cambasecircle{ inletand 1 .467 in to 1.472 in

Height ofcam ( intetand 1.721in

Exhaustvalveguide- 0.6275into0.628 in Standarc
externa I dia meter Blus + 0.002 in

Green + 0.005in
Yel low + 0.010 in

cyl inderheadborediameter 0.625into0.626in
forexhaustvalv€ guide

lnterferencein head 0.0015 in to 0.003 in

Exhaustvalveguide 0.375into0.3755in 0.3775in Finishreamedafterf i t t ing.
i  ntcrna I  dia meter 'Bel lmouth'atthelowerendis

p€rmissible up to 0.006 in for
a depth of0.3725 in

Description

ln lervalvestemdiameter 0.3735into0.374in

1.9965 in

2.002in

0.004in

1.457 in Dimensionsapplyon centre
l ine ofcam atthe smai lend

0.37275 in New diameter wi l l  increase
nominal ly0.0002 in after
t'fftriding

0.0035 in

Nominal  d imension

0.37275 in New diameter wi l l  increase
nominal ly 0.0002 in af ter
tulftriding

0.0035in

Dimension

0.001into0.002in

0.001into0.002in

Permissible Remarks

Va lve sprin g pou ndage test I st test Weig ht between
( in letandexhaust)  83.6lbfand 92.4lbf

to comp.ess spriqg
to 1.340in

2ndtestWeight between
158lbf  and 170lbf
to compress spang
to0.940in

Exhaustvalve overal l  4.89' l  in
rength

Exhaustvalve stem diameter 0.3735 in to 0.374 in

Exhaustand inletvalve seat 45'
angle

After regrinding the exhaust
valveseatcan be'crowned with
30' cutterto avoid pocketing

E4-4
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,._, Description Dimension Permissible Rema*s

dim€nsions

Exhaustvalveseat insert-  1.7540into1.7545in Standard
external diameter Green + 0.005 in

Yel low + 0.010 in
Blue + 0.015 in

Cyl inderheadborediameter 1.750into1.751 in
for exhaustseat insert

lnterference 0.003 into0.0045an

Inletvalveseat insert-  2.0290into2.0295in Standard
external diamete. Green + 0.005 in

Yel low + 0.010 in
Blue+0.015in

. .  
Cyl inderheadborediameter 2.025into2.026in

Interference 0.003inro0.0045 in

Inletvalv€ guide external  0.6275into0.628in Standard
diam€ter Blue + 0.002 in

Green + 0.005 in
Yel low + 0.010 in

Cyl inder head borediameter 0.625 into0-626in
for in letvalveguide

Interferenceinhead O.00l5into0.003in

Inletvalveguide- internal  0.375into0.3755in 0.3115in Finish reamed af ter f i t t ing

lnletvalve-overal l length 4.905in Nominal  d imension

Distr ibuto r  gea r  backlash 0.002into0-008in 0.009in Measuredbyturningsmal lgear
on distr ibuto.  dr ive-shaft

Rockerborediameter 0.74925 into0.74975 in 0.751In

Rockershaftdiameter 0.74825into0.7485in

clearance 0.00075in1o0.0015 in 0.0035in

Hydraul ic brake pump push 0.522into0.525in Thismeasurement istaken
.od lift from thetop face ofthe

mount ing f langetothetopof

Hydraul icbrakepumpshim 0.003inand0.007in

Oilpump

Driving shaftdiameter 0.4990into0.4995in 0.21970 in

.  Shaftborediameter 0.500 into0.5005in

5/88
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Description Dimension Permissible Remarks
worn
dimensions

Shaftclearance incasing 0.0005 into0.0015 in 0 003 in

Stat ionaryspindlediameter 0.499into0.4995in 0.4975in

Drivengearinternaldiameter 0.500into0.5005;n 05015in

Clearanceonspindle 0.0005into000l5in 0003in Petm issible on lv when the
radial  c learance of the gears in
thecaseexceedsthisf igure

Diametr ical  c learance 0.002 into0.0035in 0.006in
betlveen gearsand side of

Pumpgearsbacklash 0.003into0.007in 0 0085 in oi l  pump internal gearc

Pumpgearsend f loat 0.001 intoo-oo4in 0 005 in

Drive gea r backlash 0.001into0.008in 00' l2in Measured bvturning smal l
gearono' lpump

Drive gearendj loat 0.001into0.004in 0.005 in

l
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Crankcase, cylinder liners, and crankshaft

Th€ crankcase is a monobloc cast  ng of  a luminium al  oy.
Centr i fugal ly spun cast i ron 'wet type'  cyl inder l iners

are sealed in the crankcase by a s ingle 'O'  r ing at  the top
and by two'O rings at the bottom.

The main bearing caps are aluminium forgings and
have an anterference fit in the crankcase.

Various selscrew holes in thecrankcase have heti-
coilinserts. The th.eads in the cEnkcase linto which
l l 'p5e h€[-cor l  r"ser ls s.rew)rre non-stdndard sr /es.
Therefore,  setscrews should not b€ f i t ted unt i l thc, ,e,1
coils have been cotrectly instaLled.

Cylinder head studs (colour coded for size) screw
directly iDto lhe crankcase, the I threads having an
interference fit of up to O.Os.nm {O.OO2in)

Cylinder linersand seals {see fig. E5 1l
The cylinder bore dimensions should only be
checked when allthe liners from any one bank are in
position. Any deviation from this rulecould result in

From the measurements iakcn of the cylinder bore,
olculate llre wear and ovalily.ll lhe iiguresexceed
lhosequorcd in Srction 84, DimeNionar data, a new
lincrassembly and paslon assembly musl bc titted

Cyltder Inter sealleakagccan be derecred by retl
la le '  holes in the s ide of  lho crankcase.

l l  engine coolant issues from the ' ie l l  ta le '  hole,  rho
rpper of  the two bottom r i fgs i$ leaking. l f  o i l  issues
from rhe 'tell'tal€' hole, ttre lowl:r seal ng ring ts teaking.
In c i lher case, lhe appropr ate l inef  should be removcd
and new sealing.ings f itted.
Note Tl'c sealinq nng lublcJnl useil Ju ng e'urnc

assembly, willmell when the engine is inirially run
.nJ may { low Irorn t l 'e te l l  ta le holes,  \ rdnnng
the crankcase. This s i tuat ion is normaland must
not bo confused wth a soa Ing r  ng leak.

cyl inder l iner -  To remove (see f ig.  E5 1)
This operation can be caried out whethe.o. not rhe
crankcase as frtted an thevehicle
1 Dismantle the engineas necessary.
2 Using lhe cylinder linerexrracrion toot FH 7095,
w thdraw the l i .er  l rom lhe top fdce or rhe crar lcale

In cerlain insiances it may be beneficialio carry out
this operat ion wi th the crankcase heared

Cyl inder l iner To f i t  (see f is.  E5,1)
I Ensu.€ that thecoolant drain hole and the seal
leakage tell-tale holes in ths crankcase wall are clean

2 Ensurelhal the sealing nltg gr6v.s ar€ absohdely

3 Inspect th€ cyl inder l iner ( l1em 1),  the t iner tocai iof l
bore, and the crankcase counterbore. Remove any bLrrs

and thoroughly c lean the parts,  part icular ly lhe mat ing
faces, wi th Genklene or a s imi lar  a l ternat ive.

Meticulous care should betaken when carrying
outthese operalions. Any dirt or burrs willhave an
adverse effect on the fit ofthe liner in the crankcase
and may also distort the liner bore.
4. When a cylinde. liner is fitted into the crankcase, it
should stand proud of the top face by lhe amount stated
in Section E4, Dimensional dara. This is to provide a 'nip
when the cyl inder head and gasket are f i t ted.

To obta n the conect 'n ip ' ( i tem 2),  carry out
Operations 5 to a inc (rsive.
5.  Measure ihe depth of  the cyl inder l iner col lar  and
also that ofthe counlorbofe in the crankcase.
6. Subtract the counterbore dimeDsion from lhe collar
measuremenr, ro oblain lhe'nip figure.
7 ll lhe ftgure obtanEd d@s not correspond with the
figures quoted i Section E4,

a- gr ind the cxmss trr ta l  f rom the 1op face of  the l rner
(a ways clean the l in{r  af ter  sr indins).
b. iry another liner.
a. Ens!.e thal lhe bore number is elched onto the top
tace. Other inlo.malion rhat is etched onto lhe top ot tho
lincrincludcs lhe pislon grade {always onsure lhal the
cylinderliner is ol lhe requned grade).
9 Fi t  th.ee ncw.ubher seal ing r ings into lhe
.rankcase. Smear the rings and locatiol diamctcrs wfir
Palmo ive grease or i ls  cql ivalenl .
10.  Ensur€ thol  the crankcase couf lerbofo ond l iner are

I  L Fir  rhc cyl inJer l iner 
'n lo 

l l ,a c 'anlc ise bor .
ensuring that tho cylnter bore refe.ence number etched
on lhe topfaceol rhe liner is posnioned ar rhe rop (i.e.
nearest poinl to lhe camshafl).
12.  Using a plast ic headed mal let .  tap evenly around the
top face of  the iner to ensure thal  i t  is  seat ing correct ly.
Note n certain instances it may be boneliclal to carry

out Operal ions 1 1 a d I2 wi th lhe crankcase

13. Using a deplh micrometer measurc the ainount
that the line.stands proud above the crankcase face
(referto Section E4. Dimensional dala).
14 lt lhe Inre. st.nds proud by more lhan the specilied
Llmits,  again taparound the top face ol the l ine.  usrng a
plast  c headed mol let
15. l f f tmentdoes notconform with thef igures givef  i r
Sect ion E4, the l i rershould bewi ihdrawn end thecause

CBnkshaltpull€y/damper Toremovs(seefig E5 1'
1.  Caryout the usualworkshop \alely precnulrons.
2 Slacken lhe driving belts
3. Remove the s6tscrews (iiem 3)from the centre of
the crankshatt  pul ley.
4 Wthdrawthepuley/damperassembly.

o Rolls-Boyce Motor Cars Limited 1987
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Fig. E5 1 Cankcase, crankshaft, and cylinder liners
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Crankshaft pulley/damper- To fr (seefig. E5 l)
To f  t  lhe pu ley da'nper.  reverse t l .e procedure given
for removal  not ing the fol lowing.
l The pulley/damper assembly can only be fitted
one way due to the locat ing pin.
2.  Fi t  the setscrews and torque t ighten them to the
fagures gaven in S€ction El5.
3. Fit lhe drive belts and tension them as describecl
in Sect ion E13.

Crankshatt -To remove {see fig. €5-1)
It is impo(antthat the position of any component
removed trom the eogine is noted 30 that it cln be
returned to its originalposition. Oth€rwise, wear
characteristics and ensine balance may be impaired.
L Remove the engine from the vehicle {see Section
E121.
2.  Fi t  the engine to a rurnover s iand.
3.  Ensure that the engine oi l  has been drained.
4. Turn the engane over.
5.  Removethe retaining setscrews and withdraw the
sump. Discard the gasket.
6. Bemove lhe setscrews an.l withdraw lhc oil
pedestal  and straine. assembly.
, r .  Femove lhe coolal t  [urp (rce C\dprFr L .

On lurbocharged engines also rsmove thc

8. Unscrewand removelhe setscrews { i tern 3) in lhe
cenrre of the crankshal l  pul ley.
9. Withdraw lhe pulley/damper assembly.
10. Removethenal( i lem4)secur ingthedr ivof lange

1 I  Usjng ei l rador RH 9765. wi lhdraw lhe dr ive
flange. The flaoge is dowelled lo lhe crankshaft.
12.  Ensurethatal lweighr lsremovedfromtheengine
f ront mounting f oot. Then, remove the setscrews f rom
rhe engine mounting siruated below thetiming cove..
13. A€move al l  the setscrews secur ing the lower
t iming cover (sec inset B).
14. Carefully withdraw lhe lower limin9 cover {the
cove. is dowell€d lo the crankcase).
15. Remove the setscrews retaining the ol l  pump.
Withdraw the assembly and dowel lnserts,  together
with the pipes and 'O' rings-
16. Remove the setscrews secur ing the l l€xplate
assembly to the rear of  the crankshaft  .  Wi ihdraw the
flexplate assembly-
17. Unscrewrhe serscrews and withdraw rhe
backplate (see inset c). The backplate is dowelled to
the crankcase. Discard the gasket.
18. Remove the nutslrom rhe connecting rod bolts.
Then, wi thdraw the connect ing rod caps.
19. Fi t  protect ive rubber tubing over the connect ing
rod bolls to prevent damage to the c.ankpins.
20. Remove th€ shell bearings from bolh the
connect ing rods and caps.
21. Pushtheconnect ingrodandpistonassembl iesto
lhe top ofrheir respectave bores.
22. On '1989 model year engines, remove the cross-
bol t ing selscrews l rom e ther s ide of .he cranlcdse n
therhree inner bearing cap positions (see insetA).

23. Unscrswthe main bearing cap bolts. Withdraw
the cross-bol t ing beams ( i f f i t ted)and caps.
24. Remove the c.ankshaft  thrust  washers f rom the
c€nrre maan bearings.
25. Careful ly l i f t  the crankshaft  f rom the crankcase.

Crankshatt - To dbmantle {see IiS. E5-1)
1.  Using the specialspanner RH 12055, unscrew and
remove the serrated nut ( i tem 5) and washerfrom lhe
frontofrhecrankshaft (the nur hasa left'hand thread).
2.  Ensure that the l ront  face of the oi lpump dr ive
gear is ident i f ied ( to enable n to be instal led in i ts
or ig inalposi t ion).
3.  Withdrawlhe oi l  pump dr ive gear ( i tem 6).
Remove rh€ Woodruff key.
4. Withdrawthe disiance piece {spaced.
5. Withdraw the timing gear litem 71. Bemove the

6. Dismant le the s ludge traps by removing the
retaining circlip and withdrawing the plug lilem a).
7.  Remove the stud from lhe tront of  rhe crankshaft
( i l  necessary)usins toolBH 12054.

Crankshalt - To inspect (see fig. E5-2'
1.  Thoroughlycleanthecrankshaft .Thiscanusual ly
be achieved by washing the shaft  in a paraf f in bath,
then dryang it wilh compresscd air.
2.  Mount ihe crankshaft  in 'Vee'blocks on an

3. Usins a micrometer and an indicatorgaugo, chack
the crankshafi tournals and ffankpins for size, ovalily,
paral le l ism, and bow. Refer to Sect ion E4, Dimensional
data,  for  the seruice dimensions. l f  necessary,  regr ind

4. Inspect the Woodruff keys and keyways lor wear.
Oversire keys are avai lablc.  However,  i f  wear s
apparenrwirh the largest size woodruff keys inslalled,
a replacement crankshaft should be fiiled.

Cranksh!ft - To regrind
1. The crankshalt should be reground when wear or
oval i ty exceeds 0,025 mm {0.001 in) ,  when the
crankpins and journals are heavi ly scored, or when the
bow in ihe crankshafi exceeds 0,25 mm {0.010 an,.
2.  Beplacement bedr:ngs dre avdirabre i1 thu
fol lowins s izes,  standard,  minus 0,25 mm (0.010 in) ,
and minus 0,50 mm (0.0201n).
3. The crankpins and journals should be sround lo
sui t  the nearest  undersize bear ing.  Sefer to Sect ion E4,
Dimensionaldata.
4.  When gr inding, use a s lone having a g( l  and
grade equivalent to a NOATON A 46 MV or one grade

A harder stone must not bs used.
5. For'plu nge' grinding, thewidth ofthe srone musl
be 0,50 mm (0.020 in) lessth6n the dimension between
the journal  or  crankpin end faces and the machine
must be fitled with hydraulic stops. For traverse
gr inding a sui table width of  s lone should be selected.
6.  Care must be taken to ensure that no sharp edges
are left in the radiiwhere th€ grinding wheeltraverse
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Method

Measured on the c.ankshaft centre main iournal

Obtained on crankshatt main iournal, crankpht and
bearing shells
1.  (a)  l t / leasure the diameter of lhe joumalor crankpin in

two planes one at rightangles to the olher.
(b) Ensure lhat the shell bsaings are iitted in position

and rhe reraining nuts cofrecrly lig hlened
Measurethe bore of  the bear ing in three plac€s

2. Add thelwo ioumalorcrafkpin readjngs together ( thrce
readinss for the shell bearings) and divadeby two (lhree for
shel lbear inss).

Obtained betw€en crankshatt main iournals/crankpins
and bearing shells
1. Obtain mean size of shellbearing.
2.  Obtain mean si2e of  crankshaft  main joumal/crankpin
3. Sublract measuremenr obtained in 2 from measurement

obtained in I lo give bearing clearance.

0{l l ] |[lrilr,ilil
o\ l

1. Mount the crankshaft  main iournals 1 arrd 5 ln vee'
blocks on a surlacetable.

2. Position thc i, icator gauge on the side ot the centre

3 Rolale the shaft until lhe lowosl .e3ding is oblarned
on the galge. Ze()  Lhe !augc.

4.  Rolale the shoft  180" and nole the reading on thc suuge.
5. Divid€ the readi.'g by two loobtaio thc saokshail bow

Measured on the crankshaft mainjournals and crankpins
1. Mcasure across lhe centre of  thejournalor crankpir  i r l

1wo planes one a1 r ight  ar)glesro the other.
2. Sub(ractlhe smaller reading lrom lhe l!.ger readntg lo

Note This operation should be catried oul at several polnts to
establ ish the largest and smal lest  d id.neiers.

Ovality

(raperl
Me$ured on the crankshaft main ioumals and crankpins
1. lv leasure lhediamelerar bolh ends of lheioumalor

c€nkpia, ens!re that the measurements are taken on

2. Subtract the smauerreading from ihe larger reading
to gvelhe tapsr.

Fig. E5 2 Method of m€asuring the crankshaft
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ends and the radi i  of  the gr inding wheel must be
carefully controlled to ensure thatrhe grinding lades
out not morethan half-way uprhe radius ofthe

On no account musttho grinding wheeltouch the
sido fac€s ol the crankpin orjournal.
7. Lubricationmustbecontinuousduring regrinding
and rhe lubricanr should be fed liberally onto the
;ngoins s ide of  the sr  Inding wheet.  The gr indins
whsel  must not be al lowed to contact  the journal  or
c.ankpin until the shafl is thoroughly w€t. An'
approved lubricant can be used.
8. After grinding, testlhe hardness olthejournals
and crankpins.  The minimum acceptance f igure for
the hardened crankshaft is 570 VPN/ 30 kg using a
Vickers Diamond Pyramid Machine.
9. lflhe n@essary equipment is available, the shafl
should be magnet ical ly crack tested.

Crankshaft-To assemble {see f is.  E5 1)
l Ensure thal the crankshafl is thoroughly clean.
2. lf the sludge traps hav€ been dismantled, ensure
lhal  new plugs are f i t ted.

Fi t  lhe plugs using a punch. Each plug must be
retained with a c i rc l ip.
3. Fit a Woodruff key to the ffankshafi. lhen fit the
l iming gear.  Ensure the t iming marks are to lhe f ront
and the gear s l ides f reely into posi t ion,  making face
contact  wi lh the crankshaft  shoulder.
4. Check that the riming gear key does not protrude
beyond the liming gear. Then, slide the spacer into
position, ensuring face contact with lhetiming gear.
5. Fit the second Woodrufl key to the crankshaft,
lhen I i t  lhe o; l  pump d' ivc ged,.  fnsure lhe gFdf is
l i r red wr lh rhe l ronr lace ourwards lma.ked dur 'ng
dismantling), and it locates correctly on the Woodruff

6.  Apply a l ight  appl icat lon of  englne oi l  onto the
threads of  the crankshaft .  Then, f i t  the washer and
ringnut (item 51.
Nore The nur has a left hand rhread.
7.  Using specialspanner RH 12055 torqu€t ighten
the nutto between 488 Nm and 597 Nm (50 kgf m and
61 kgf m; 360 lbf fi and 440 lbf ft).

The cmnkshatt should be held firmly whilst
tighteningthe nut. This can be accomplishecl by
fining two long setscrews in the reaf ofthe crankshaft
and insert ing a bar between them. The f  orce needod to
tighten the nul can be off-set by levering on the bar.

Crankshaft- To tir (see fig. E5-1)

1.  Ensure that the bear ing shel ls are the corect  s i :e
for the iournal €nd c.ankpins-
2. Ensure that all parts are clean- A lanl-free cloth
should be used for wiping all parts.
3.  Posi t iontheupperb€ar ingshel ls inthecrankcase
and l ight ly smea. them with c lean engine oi  .
4. Place the crankshaft into position, noting that the
marks on the crankshaft 6nd camshafl timing gears
al ign.  Fi t  the upper halves of  rhe thrust  washe. to the
centre main bear ing.

Engines pr ior  to 1989 model ysat
5. Fitthe main bearing capsand shellstogether with
the lwo lower thrust washers tor the centre maan
bearing. When fitting the bearing caps it may be
necesssryto tapth€m l ight ly into posi t ion. l f th is is
don€, €nsurethatthe bear ing shel ls are not dis lodged.
Fit and torque tight€n the main bearing cap bolts to
the figures quoted in Section El5.

'1989 fi\odel year engines
5. Fi t the main bear ing caps and shel lstogetherwith
lhe two lower lhrust  washers for  lhe centre main

a. Engage the s€tscrews ( through the bear ing caps)
in th€ crankcase tappings and locat ion diamelers
before the bearing caps are lightly tapped into
posilion. Ensure lhe bearing shells are not dislodged.
Note Do nor engagerhe bearing capsin lhe crankcase

by pulling them down with the setscrews.
b.  Onthecenkeandintermediatebear ingcapsonly,
the setscrews should then be removed to allowthe
fining of lhe cross bolting beams.
c- The setscrews shouldrhen be passed through lhe
beams and bear ing caps and engaged in the crankcase
tappings and locat ion diameters betore the cross
bolting beams ar€ lightly tapped into position-
d. Aeforerhe main bearing selscrews are torque
tightened, the cross-bolting setscrews must be
engaged in lhelappinss of the cross-beams.
e.  The main bear ing selscrews should then be
lorque tightened, followed by thetorque tighlening of
lhe cross-bolting setscrews, to the figures quoted in
Secl ion E15.

6. Check that the crankshan .otates freelY.
7. Checkthe crankshah endjloal. Befer to Section
E4, Dimensionaldala.
8.  Fi t the bear ing shel ls to the connect ing rods and
caps. Then. ight ly smea the shel ls wi th c lean ergine

9. Locate the lowesl c'ankpin {with lhe engine
inverted this wi l l  be the crankpin that  is uppermost) .
10.  Pul l  lh€ two connect ing rods upwards and
posi t ion the big-ends around the crankpin.
1 1 . Remove the protective rubber sleeve f.om each
bol t .
12.  Assemble lhe connect ing rod big-ends {see
Sect ion E6).
13. Fi t the oi lpump and del ivery pipes, onsur ing new
rubber 'O'  r ingsare used.
14. Firlhe oil strainer pick-up and pedestal.
15.  Assemblelhe front of the engine, using a new
gasket.

Fii a new Neopren€ seal between the lower lront
covd and the coolad pump.
'16. On turbocharged engines, fit the lurbocharger oil
ret ! rn pipe to the lower f ront  cover.  R€move the oi l
feed pipe and pr ime the turbocharger wi th engine oi l .

17. Lightly oilthe threads ofthecentre stud and screw
il inlo the crankshaft, ensuring thatthe lhreads are
free. Torquet ighten the stud to between 305 Nm and

5/84

O Folls Royce 1\,,loro.Cars L miled 1988

TSD 4700

E5-5



@

lRl
ffinsv

373 Nm (31 kgf m an d 38 kgf m j 225 | bf ft 6nd 275 lbf ft). strictly adhered to- Fit the backplate assembly ov€ r the l
18. Smearthe inside bore oI the pulleytlange and end of the crankshaft ancl into position-
locate the flange onto the crankshaft. Ensure that the Always ensure a new gasket js fitted to rhe
location dowel is aligned correctly_ crankcase priorto the insta ation of rhe backptare
t9. Lightlyoilthe threads on the end ofthe centr€ assembly.
stud. Then, run the centre nut down the stud to press 8. Secure the backplat€ and comptete the assembty
the flange onto the interf€rence fit ofthe crankshaft. by reversing the removal procedure.
20. Torque tighten the centre nut to belween zl88 Nm
and 597 Nm (50 kgf m and 61 ksfm;360lbf f tand
440 tbf ft).
21. Fit the crankshafi pulleyldamper assembly,
ensuring the locating pin aligns correctly.
22. Fi l  the dr iv ing bel ts,  ensur ing that they are
correctly tjghlened (see Section E13)-
23. Fil lhe engine backplate and tlexplate assembly.
24. r i t  lhe engine sump. using a new gasket.
25- Fi t  the engine to the vehic le (see Sect ion E12).

Crankshaftf.onr oilseal-To removo and fir
(see f is.  E5'1)
1. Ca.ry out the usual workshop safely precautions.
2.  nemove th€ coolani  pump (see Chaprer - , .
3. Remove the crankshaft pulley/damper assembty.
4. Using exkactor AH 9765, withdraw the ptiltey
driving flange.
5,  Hemovethe setscr€ws that securethe sumptothe
front lowert iming cover.
6- Remove all weighi lrom the engine {ront

7. Withdraw the setscrews from the engine fronl
mounting beneaih the front cover.
8. Remove all setscrews reraining the froni lower

9. Carefully insert a feelergauge orsimitar tool
belween the botlom of the cover and rhe sump gasket.
Slowly work the leeler gauge around the jo inr  ro

10. Withclrawihe fronl cover(the cover is dowetted lo
the crankcase).  Disca.d the gasket.
11. Remove the oi lseal f rom the front cover.
12. Inspect bolh lhe cover oil seal bore and the
crankshaft drivins flanse Ior score marks and/orwear.
13. Press the new oi l  seal  into rhe housing unt i l  i t  is
cor.ectly posiiaoned.
'14.  Fi t  the cover to ihe engine by reversing the
remova procodure,  not ing that a new gasket and
Neoprsne seal should be fitted.

Crankshaft rear oilseal-To remove and fit
lsee t ig.  E5-1)
1- Ensurethattheusoalworkshopsafelyprecaufions

2. Remove rh€ i ransmission {see Chapter Tl .
3. Remove the setscrews securing thetlexplat€ and
withdraw rhe assemblv f rom th€ rear of  rhe engine.
4. Locate the sngine rear backplate and remove the
retaaning set$rews. Wilhdraw ihe backplate noting
that it is dowelled to rh€ crankcase.
5. Discard the c.ankcase saskst.
6- Press the s€alout ofthe.ear ofthe bsckplat€.
7. Press a new sealinto the backplate, noting thalt it
should be insralled dry. This insilucrion must be
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Connecting rods and pistons

Connectins rod bearinss To remove (see tig. EO 1) Crankpins and bearings To inspect (see fis Eo I )
The big-end bearings can be rcnewed whilst the engine 1. Thoroughly cleao each crdnkpin wiih a lint t.ee
is fiited ln lhe car To undertake this exercise, carry out cloth lvleasure each crankpin diameler lorwear an.l
thc usLral  workshop saleiy Drecaut ions and proc€ed as oval i ty (sec Secl ion E5, Crankshal l  To regr ind)
lollows 2 Thc runnnrg clearance betwe€n lhe connecting rod
1. Place the car on a ramp beneath an overhead pul ley.  b g cnd b€ar ins and the crankpin is 0,038 mm to
2 Flmly apply lhe pOrking brt ike and chock the road 0,076 rrm (0.0015 n lo 0.OO3 in).  The size and wear

lolffances are qiven in Section E4. Dimcnsional data.
3 Disconnecl  lhe bal tery New bear rrg shel ls should be f i t led f  lhe speci f ied
4 Drainlhedrqiocoi l i r r toa s l i table onain$ Fi t the imrtsdreexceededduetowe.r .or  f l l 'csheLsare
sump pluq scored.
5 Romove thc steer fg rack.ssembly (see Chat ler  N)
6 Suitably positiofi a sling drcuod th. front up|)e. hall Connecting rod bearntgs To rit (see lis E6 1)
ol lhe enqine Connccl the sling lo thc overhoa(l pulley 1. Fit proleclive slcevcs to lhe connecling rod bolls
an. l  ' takc the woi i rh l  o l  lhe cn!  ne. 2.  l f  both halvcs ot  a $hel  berr ing arc cons dcred
/ nemove ihc scts(:.rlws lrom lhe l.onl eolti're mourr seryiccrble, th{,y can hr: used a0ain providecl that each
a RcN)ve lhi, cnqino oil lcvr, transmrllef shrekl and is kept in irs original posffon. Howev$, if lh. shell
( Iscornc. l  tho ulccrr io0L ea( l  l )car i f l t$ |ave soen considerablo servicc,  i l  is . ( lv is blo
9 Runove l|!i selscrcws se(xnrng thc t'nnsnnssion orl k) replad) wlh trcwon(s
coolcr  prDes b lhe s! t r rD 3 Attore t i t l i rg new In,ar iDgs lo rhe .onnecl t lg rods
1O Of lurboohar ie. l  . , rs.  snovc tho l i ( i . ts [ ic ld drd rn. l  crps,  etc l r  l l 'e  cyl  rder nurfber onlo thc ouls ido ( ,1
{:xhrusl syslcrr conndrrng Ditrc betwqnr 'A' brhk and lhc l{rcalnra, lro!, ol cach bcarn(, slrcll
'B bar lk t r i .o k, lds.  4 Thoioughly c lean l lx ,  shcl ls .nd lhc nankrJir
1 1.  Rr isc thc otrgi .e o.d lherJ rc,nov. thc onarn ns Ensoo l l rat  thc narkpir i  o i l  i (xr l  ho es f run lho rna n
sclssows secorir|g the sump lr.{rn'gs are nol blocksl by sl(lgc or dirl

Some di f f icLr l ty may be cnc(nnrrc(x l  wlr(rr  nnovi | l ( t  5.  Ltghl ly snrear lhe uppcr I ' r l f  ot  lho shel l  h{ I r ing
t l re s. lscrews due to lhe c loso l ) rox mi ly ol  thr)  sub sur lo( jcwlh(: lcanqrgincoi landf i t i l i r r lo ih{)
rranro crossnomD€r conn*lnv r(trl.

E sure tho sump is srptor ld l  t r . lo i ( :  . l l  lhr :  6 Ful l  rhe c. inect  r r{ t  iod dowiwards onto r l re
sclscrews 3.e wi l  hdrawD cradkpn E.:nrrelhal  lherodbol tsdor io ldanrrg{:1h{)
I2 Ercak lhe seal lhal will lr c for'ned betweeo lhe cratrkpnr.
srmp afd the dankcrse bol lorn face. 7.  Rrrrove l l \c  proledive sk)cvi ig f ro 'n the (xrr i rerr  ILJ
l3 crretully wilhdrrw the surnp assembly. rod bolts
l4 Remov€ the oil pqlcslal atld line rnesh srr.iner. a frl lhe lower hall ot the shell bearnrg into lhe
I  5.  Remove t l rc spar lc g plLrUs ( lh is w l l  faci  l tatc easior conned n9 ul  cap and !ht ly smear t  wi th c lcan

'otalknr 
of thc crankshatl assembly) enginc oil.

16. Rol ate I h c cran ksha fl unl il one pair ol co'rnectnrg 9. fDsurc lhal the larg on each halt of lhe shell
rod ca{,s arc at  t l re i r  Lowest po iL bear i r \J is localed corect ly in i ts rcsf iuct ive re.ess
17. Remove lhe cap retaininlr  nuls ( i icm 7)a,rd carelul iy 1O- Pl&e the cap onlo lhe rod. ensu. i t€ that  thetwo
'easeof l  thecap( i tcm6) langsareon lhe sanesrdeol  lhecrankpin.
18. F t  proiecl  ve rubber s leeving ovcr the correct lng I  n€cessary,  care(u ly tap the cap into pos t ion lnt
rod bolts. to prcvent damage lo lhe cra'rkshaft journal 

't 
is tullyseated. Take care to ensure that neither th€

(see i sel A). Do nol remove the connecling rod bolts. shell norrhe conneclinq rod bolts become displaced
19 Tofaci l i tate rcmoval  of  the she I  bea r ings,  push th€ dur ing th is operat ion.
connectrng rod and Diston assembly lpwardsaway from 11. Using a micromeler, measu.e I he overall length ol
the crdnkshaft. the cofnecli g rod bolts. These should have an overall
20.  Col lect theshel lbear ings(1em5)lromthc engthofbetween7l,95mmsnd72,Ol mm12a33in
connectrng rod (item 4) and cap (item 6l and 2.835 in).
21 Repeat Operat o s l6to20inclusvelotheothcr Afy bol t  not  conldmins lo the d m€nsions quoled,
connoctins rod big end bea.ings on the crankp should be cafefu ly removed from ihe conneoting rod

(using a hide malretland a new bolt filled
Note Ony one paLrof  b ig end bear ings shol ld be 12. E.surethat theshe I  bear ings arc coreci ly

dismant led at  ar)y one 1ime. The posi t ron of  the post ioned, thon f i i  the cap to the connect ing rod.
bearing shells should be noted sothat it the 13 Lubricate the connecling rod bolt lhreadswirh
bear inSs areto be!sed asaln, theycan be f i t i€d cngineoi land screwrhe retainlns nutsontothe bol ts.
in lheir  or ig inal  posi t ion.  Each nut should be screwed on by hand afd l ighl ly
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Fig. E6-1 Connectinq rods and pistons
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'nipped using a handbrace and socket
The nuts should be easy to screw on, if ary etfort is

required, thelhreads should be examined forbuns,
damage, or ma formatLon afd th€ of fendirg parts

14. Torque l ighten the nulsto obtain a bol t  s i retch of
betweef 0,15 mm and O,38 mm (O.OOO n and 0.015
in) This bolt slretch range should be achieved between
48 Nm ancl  6 l  Nm (4 I  kgl  m and 6.2 kgf  m; 35 lb l  f t
and 45lbf f r ) .
15 ll any boh has nol stretched sutticiently, Incrcnse
the lorq!e t ightness to 68 Nm 17,0 ksf  rn i  5o lb l  f t )  and
agarn check lhe boll stretch {see insel D).
I6 l l  .ny bol t  ls  st i l l  under stretched, s acken both n! ts
ofthdl particula. connecling rod aDd mcasure lhe free
|" ,grr ,  o l  t l '4 or le ' ( lng L '4r t  l l  I r  s mersrtrempnt rs
outs de thc l iml ts quoted n Operr l iof  l l ,  t i t  a new bol l .

Should lhe measurernht be iiside lhe limils
q!oie( l in Op€rat io l l ,  repoat Operat ions 13 af( l  14.
Aganr heasure th{: bolt st.elch. ll Ihe boh nowconfoiins
il is ffceptible lf nor, slackcn both nuts rnd replace rlx)
s!spoot bol t  wi th a newonc
l7 It any bolt has been over stretched whe,l

tightening, slacken both nuts on lhe connectrng rod and
replace the of fendlnS bot.
l8 Rcpedl  Operalrons I l  lo lT,nclus,verol l 'e
remainder of  the connect inS rod big end beanngs.
19 Fi l  the engine s!mp. using a new gaskel
20 F,l dll other parls bv rcversrng lhc Dro.edure given

21. Set the engine stop plate gap {see Section El2,
Engin€ r€moval  and nslal lat ion).

Connecting rod and piston - To remove
{sec l is .  Eo l }
1.  nemove the cyl i fd-"r  t read (s€e Sect on E8).
2 Removo rny carbon bui ld up in the bore al  the iop

3. nemovc lhe cofrect  Ig rod cap frorn the bi ! l  end
bearing (see Connecting rod bea.nrgs To removel
4.  Push thr)  connect ng rod upwards so that ihe piskn
and corneci ing rod rssembly cal  bc wi lhdrawr l rom I  l ,o
rop lace oJ lhc crankcase.
5.  Repeal  lhese operatnnrs on lho renh f ing pistdr
and conn.rlnl(| rod assenrl)la6

Fig. E6-2 Position ol small end bush
1 Tangs
2 Spt i t  in bush

Fig. EO 3 Checking the connectinq rod alignmenl

Fig. E6-4 Checking the connecting rod ror twisl
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Conn6cting rod and piston - To dismantle
(see f ig.  E6 1)
I  Reniove the ci rc l ips l rom the pis lon.  Thc circ l  ps are
locaicd one at eilher€nd otihe gudgeon p/n bore.
2. Thoroughlywarm lhe piston assembly This can be
achieved try either mmersing the piston in a balh oi hol
ol l  or  p lacing th€ piston crown on a rrotplate.
3.  Whenthe piston isthoroughlywamr, push thc

sudoeon pin out !s ing a s l i table gulde

Piston -To inspect {seefig. E6 1}
1.  Remove the r ings f rom the piston using a sui tab e

2 Remove the carbon depos is f rom ihe dngs and
pistons Ensuro that all the deposils are removcd kom
th€ piston ring grooves.
3.  Thoroushlycleanal lcomponenis.
4.  Checkihat theclearafceofthe pisron r lngs in lheir
respecnve grooves (see insel C), s as given if Section
E4. Dimensionaldata
5. Check lhe compression rings rn eilher a 1O4,14 

'nm(4.10 in)  d iamel€r r ing gauge, or an unworr part  of  the
cy nder,  af ier  f i rstens!r ing thai  no carbon deposi ts exrst
i f  the ufworn bor€.  f lhe r ings are ln good coidi t ion.  no
light should show around the circum{erence of the rings
6 Chech l l 'c  

' . losed 
gap ol  4dch compru\\ ion r ing

whi ls l  i l  ls f i t tcd inroetherthe r ing gauge or the unwoni
t)ar i  ofrhe cyl indor (see ns€l  E afd Sect on E4,

7.  Visual lycheck the coft l i t i rn oI  lhe oi lconld . ins.
a. Check the pislon dimensidrs The mcasoreinents
ond srades olprslons are ! l ivcn in Sccho| E4

Small end bush To inspect and renew
(see fig. EO I )
1 Check thc diameter ol lxth lhe gudltoon pnr aod
lhc smal l  end l )ush l f  lho cbarance excculs O,Ol3 rnrr
(O.O0O5 in) rcnew the bush
2. Using I  su lab e dr i f t ,  ronove lhe sr f l lL qrd busl ' .
3.  Vis la i ly  r rspccl  the con(| l ron oi  thc confccl in l l  (x l

4. Measurc lho nrlernal (lrrneter ol lhc (nrrcclng ui

5 Vlea$rrc l l rc cxtenr. l  ( l ior ic ler  ot  lho rDw strral l  ef i l

6 Comparc lhc measurctrrrrls oblaarul ir Operalroos
4 nnd 5. An inlerfercnce lil lElwco thc ncw bush anrl
smal l  end bore of  O,O5 mrn b 0,076 mri  l0.0OZ in ro
0.003 in)  s ossent ia.
7 Posi t ion ihe new b!sl r  so lhal  t l rc ohrrnfered olnrr
edge is lowa(ls lhe conoecting rod Also cnsu.e thal ll()
splil in lhe bush is 45' away lrom lhc cenl.e axis of lho
rod and on lhe same sklc (t ihe rod as thc localrng
recesses for lhe big end be.r ing shel ls (sce f ig.  EO 2) r i
t l r  s posi t ion the or hole i  lhc b!sh shoLrkl  l i f .  !p wi l l i
the oi lhole i r  lhe smal l  end l ,oss
8 Press lhc small end bush inro posrlloh unril it is
llush with lhe conneclins rod boss.
L Ftrra ly ei ther diamond bore or ream the bush to the
f in ished d ameter quoled n Sect on E4. Dimens,ona
dala The gldgeo pin c loafance in lhe sma end bush
should be between O,OO3 mm and O.O13 mm
lO OOOI in and O OOO5 in).

Connecting rods - To check alignment and twist
The corect a gnmeni of a conf ect ng rod is of the
utmost impo.tance Anyconneciing rod thal has had a
new bush lilled and bored must be checked tor
al ignmeni us ng a rel iable al igninent f ix ture.

Coffect ing rods lhal  are bent wi l l  ca!se uneven a'rd
premature wear between the cylinder walls a d pistors

lf an alignment firture is not available the

Fig- EG 5
1
2
3

Position of the connecting rod tangs
'A' brnk qnnl(rl,ng 0l

'B '  l )ank mnfecl  ng ro( l

Fig. E6 6 fitting a pislon

E6-4
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., alignment twist ofthe connecting mds can be checkod 4 Ens!re thatthe shellbearings are correclly located
as follows. io both the connecting rod and cap.

5 fitthe piston and connecting rod assemblv intothe
Al ignment cyl inderborefrom the top.
1. Fitlhe gudgeon pin tolhe smalt end bush 6. Tighten the piston ring compr€ssor, hold it against
2.  Fi t  a mandrsl to ihe big-end. thc cylnder I  n€r and push th€ p ston nto lhs bore lse€
3. Mount the connecting rod on an inspection surface fig E66).
table as shown in f lgure E6 3.  7.  Careful ly posrt ion the connect ing rod ontothe
4. Using a dialindicator gauge, takea reading at both c.ankshaft big end lournal. R emove i he p rotecl rve
ends of lhe gudgeon pin sleeving lrom the bolts aDd finally ch€ck the tocation of
5.  The di i ference between ihe two re.di fgs must rrot  ihe bi !  €nd bear ing shel ls;  f i l  lhe cap.
exceed O,O2 mm (O.OO! in)per25,40mm(l .0 in)  8.  Fi t  rhe nurs lo theconnect ing rod bol ls and t$hten
englh of  the gldgcor l  p in.  th€m in accordance wrth the procedure given in

Conoecti0g rod bearings To fit

1.  Fir  thegldgeon pih tothesmalt  eno DUsn.
2 Fi t  a mandr€l to the big end.
3 Mouft thc coinecting rod on ar inspection su.facc
lable as shown h ligure E6 4.
4 Usirg a d al  ind cator golge, 1 ke a reading or bolh

. e.ds of lhe gudg@n pirl
5.  lhe di f ference b6tween the rwr)  rea(t in9s musr nor
exceed O,07 r ' rn (O.OO3 in) per 25.40 rnm (1 O ln)
lenslh olgudg$n ptr

Connectins.ods and pistons - To assembte
(s.e f i !  E6 1)
lo assenrble lh i :  corneclrng rods 1o the pisrqrs,  icvers ' r
the procqJne given lff distnrnllin!, iolino lhe

I Pistoos dnd gudgeon trns aro suptrlnll as rr
.sscrnh V, !he i ,udgeon pin l )ernq a s.  ect  ve f i l .  On no
accounl musl prslors nnd g(dgeo pans De
inrerch..g{xl .
2 Wlron f  i l i | ! l  the nnl ls lo lhe l ) is ton, l l ih( :or l
.rrrlrol nn9 assembly larsl.

Corrmencc by f  l t l .g lho cer l rc sp.c. i ,  thc|  f i t  thr
std:l rarls eilh(n srdc of the spacer. Ensu.e that the gafs
! i  the vrr  ors comporenls ol  Lhe oi l  control  r in!  . re
st)aced equallyarourd lhe ci.cumicrcncc of the fislon.

Fit lhc. lwo comtressio rings (see insel B).
3 Ensrrc thdl  ihe !udgeo| pi f ,  f ) is ton, aDd cofnedirs
(xl arc always assembled as lollows.
a.  Fi l  tho p t  to lhc plstor l  s0thatthc oyl indern!mbcr
or the prn rs on lhe srme side.s ihc cyl i r tcr  number on
rre prsrofs
b Tho Iangs on the connecr ing rcd and cap shoutd
always l)e neai(ist lhc catr'shift lscc fig. EO 5)

Connectinq rods and pistons Tofit{seefig E6 l)
To f i t  tho cornecl inq rods and p ston assemb les lo rhe
ongine. reverse the pro@durefor fomovalnot.ng the

I Spacc lhe r  ng gaps around the pls ion.
2. Liborally cover the pisrons with eathergraphogen
!rease or c caf  engine oi l .  Then. t  t  a I  ng compr-"ssor
over Ine prslon nngs.
3.  Ensure that the hea. l  o l  each connect i fg rod bol t  is
sealed o thc coonecrlng rod. lf nor. carafulty rap the
head ot lhe boll into posilion. Fit a prolective rubber
sleeveto each bol t  b€fore f i t t lngthe pistoi  a.d
connecling rod assembly to theengine.

12iA1 TSD 4700
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Section E7

Camshaft and valve mechanism

This seclion contains Informataon relalang to lhe
camshaft  t iming gear,  d istnbLrtor dr ve gear,  hydraulrc
lapp€ts. push rods, and rockers.

For Info'hdlion rclaling lo lhe valve\ nnd tl,eil
associaled cornponenls,  refer io Sect ion E8.

Rocker shaft assembly To remove and dismantle
1se€ f is.  E7 1)
1. Carry oul the usual workshop satety precaurions.
2 Unscre.w lhecap nuls relaaning lhe ignition harncss
to tlie rocker cover. Also, rernove the ful and boh
secur ng lhe engire dipst  ck lL,be to the harncss shan.
3 Remove lhe reach nuls securing lhe rocko. @ver to

4.  Crreful ly pr ise around lho to int  t rce of  tho rockel
cover. Once lhe joint has becn lreed, lill the (xjker cov{t

5 Uns.rew the f iv. i  sc lscrews ( i lerr  1)  scclr t r ,g th, ,
rocko shatl in t)ositio!. Do not wilhdrawthe

r,  C,I  l , l ,y  wr lh, ' r , rw l l  '  r 'u l , ' .hr l l  ror , i ' {
poelntrr Lervc lhc sclsd.'ws posniored rhorth lho
pcdesla s b rct . in tho i ( )cker arnrs { i tom 2) a d sprn( ls
( i lem 3) i ' r  posl i ion o ' r  the sh01l  l i lem 4J
7 l)l.ce thc 

'ocker 
sh.fl ass(inbly on a hqrch and

wit l  raw t l rc cnd selscrew wlr  ls t  Io ld i r ig l l re pel lesl l l
( rkxn 5) i i '  fosi t ior  Ensurc lhal  lhe spr i lg does nol
to(! nny compoEnls olf lhc dU ol lhc shall.

Slow y rckraso l l ie hand t)ressun Dpplkr l  lo thc { l ld
oI lho rock& shafl d l allow lhc sprinq lo push the
pedesralolt rhe rockcr sha{l
I  Col lecl  lhe end t)edestal ,  f i rst  nxncr af in,  sning.
and sccond .ocker !rm. Ensore lhal l|e rocke. rrms l(r
identilied so lhat lhoy car be relurned lo their orignral

I nepeal Operalidrs 7 ar(l 8 to rhe next pedesral rDd
corltrrue repealnrg thc exercrse trnlal both rocker shalrs

Rockershatt assembly - To inspect (see lig. E7 1)
I  Exarnire the pads on t l ro rocker nrns for  wcar. fd
reDew any that are badly wonr

Slighl sc{tfing' or pilling on lhe pads may be
removed wrth a smoolh stoDo.
2 Rocker pads are case hdrdened lo a dept l )  of
between 0,63 mm aod 0.76 mm {O 025 nr and O.O3O inl
ard the rockwel l  hadness value sho!kl  be bctween C57
aff l  C65.
3 ll the hardncss value is bclowthcse figurcs.lhe
rock€rarms shou d be rencwed

Rockershaft assembly - To assemlrle and fit
(sec |  ! .  E7-1)
Asssmble and fit the rocker shaft by ruversiro the
removal anrldismantlins procedures, roringlhe

@

tRt
.v

I The rockers a.e handed an.J should be fitted in pairs
so ihat  th€.rms point  inwardsto the cyl inder bore (see

2 fhe ey||ndcl herds rrdve rockar shdlt dowpl n,n\
filted. Ensure thal the rocker shaft is corr€ctly localed of
thepins sothal  theoi l leed holes al ig .
3. When tightening, commencewith the centre
setscraw and alternate on either side towards the end

4 To.que tighlen lhe rocker shafl relaining seiscrews
to belween 1 1 Nm and l3 Nm (1.2 kgl  m and
I.3 kgl  m; 8 bl  f t  afd 10 lbf  f l ) .

Push rods - To remove, inspect, and fit {sec I g. E7 I )
1 Carry oul  lhe usual  workshop salaty preca! l rons.
2 Bemove lhe rocker cover and rockor shafl.
3 Wi lhdraw thc push rods ( i rcm 6).  L bel  €ach onc
lor denl i f ical ior  pufposolr  du. i rU asseml) ly.  nol  fs lot)

4 Clrrk thc t )L 'srr  rod.  ior  bow. f  any t rsh ul  has r
lotal  i r r l i ( idkn rcadi .g or Inorc than 0,51 nrm l0 O2O ir)
rl should tre discnrded and a new push rod tilknl.
5.  Ersure lhal  lhe holes r  the ba en( ls.ro not

6 Whcn fitlirg lhe t)ush ro(ls rcversc lhe unoval
proccdur.  Alwrys ens!rc thal  lhc push rocls a()

'c t ! ' rcd 
lo lheir  or ignal  posLl i (nrs and lhr l  thcy rre

corroclly sealed ii bolh lhe hy(lraulic h|pcls and lho

Hydraulic tappets (sec lq E7 l,inselCl
A laptn)t  wh ch s fo!nd lo be r le iect  vc i f  servi f l r  shoul( l
be rep rced by r icomplele ass$nb y

Individual components must not be renewed-
Where a tappet s noisy br l  othelW se appears to lx)

serviccoble and rep acement tappets arc no|erd Iy
avaalable, il is.ccommcnded lhal lhe lappet is
dismarl led a.d thoroughly wrshed n c lcan p.raf l  n

A deiecivetal)pet makes a noise l ike a r i f le crack'  l t  is
usually causo.l by one or Inorc lappets collaps fg anLl
can be heard wrth each rcvolution ol the camshafl. This
could be ca!sed by dir t  which has i r t  l t r . ted nto the
lappal(s) ,  iD wh ch casc the idppe(s) should be
dismanlled and cleaned lf clednnrg the tappei does nol
cure thefaul t ,  thetaptet  sho! ld be rcnewed.

To detcrnrDe a delect ive ldppel ,  .nanua ly depfess
each lappet m lurn whilstthe eogine is running The
def-"c l ive tappet can be identr f ied by a change in norsc
when any'sponge' in thc tappst is laken up

ll lhe noise is not caused by a collapsed tappct{s}
one of  lhe fo l low ng causessho! d b€ s!spect€d.
1 Ar may have been drawr i l to the lappers i i  the
engine has been standing fora period of time {ie.
ovcr i rbht)and one of lhe tappets may not olear i tsel l . l t
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is possiblethat a tappet may not cleareven afler 30
mirules ol  hot  running
2. Occasional ly a tappet leaks dowi too qu ck y al  h igh
tempcratures causing a knock This is reallya milder
case ofthe ,ritlecrack failuro and should be renewed.
3 Occas onal ly.  tappetwi l$t ick nlheboreol the
tappet block at  h i i lh iemperatures causing a knock. This
wi l lshow i tsel f  by bclng consistent ly noisy when thc
engin€ as very hol but quiet al olherrimes.

Should th ls s i tuai ion be efcountered (and al lother
tappet rectification measuros lail€d to effeci a cure), the
suspect tappet trlock shoLrld be checked for ncorecl
crankcase beddnu. Lighlly smearthe sealing face wrth
engn'ocrs blLre and lil the block in the crankcase ltlhe
chec( prcves co'rc lusively th.r  the tappel  l ) lockbeddi  g
isfa! l ty, the crrn(casecaf bc scraped to improv€the

E)itreme 6.e must be exerc'sed when carrying
ourthis operal ion andth€ minimum amount of
metal r€moved from the crankcase.

ll shouki nol be rllcssary lo rcjocl lappels doe to an
.pPerr. fce of  woir  on rhe l )ot tom i .cc of  lhe lapper.
lhe ol ly occ.snnr whcn reject id)  mry bcc,rre fecessrrV
rs i i  lhc { : rn i  rx i rk or the carnshr l t  ls  a lso l )odly worr

It maycausc trol)lqns lo n)ttace I nrikllywoi
l r lp{r  wr lh a nowo e unless l ln camshrl l  rs also
ch i9, !1.  For l r i rs rcrson of ly t l ! r  l . t0r i ts wlr  (h r( j
rc l r i r l ly  c.usin{t  .  t t rot) l i rn sho!kl  be 

'ercwrr lll rt rs tdftl Innrssnry lo In . new caorsh.fl lo nn
eq,iic, a compkt{, s.l ol 

'rew 
lrptnts nn$t irlso be

Hydraul ic tappets To remove lsec l l !  E7' l )
I C.riy out lhr) dsurlworkdrop sately tn(r:rulnrr:;
2 lnrrr ,v, :  ' r l l ' r j  l l rc lur l  I ' r t 'x  lkrr  \v\r fnr  e. l ' { f r r 'pnl
or l ! r lncf . rgI i f l  r ! t ( ipme.r  t )s r t )p l  cal) l ' )  ( rcfor to
EI!  ne Mafagcr ( : f i  Systdns Mrnu. l  ISD 4737)
3 t ) r .nr  lhocngirc coolrnl  (scc Chapl( !  L)
4 Dcpressuri2c lhe hydrrulc sysloms (su: Chapter (;)
5 l l , rnove l l ie i r iduct ion nrrnl ldd
6. Pro!ressive V urscrcw lhc serscrew$ $ccunng tlxl
1!ptn|l chest cov{tr lo the crarkcase The s{rtsrrews firrsl
be onoved proqrossively ll the brake pumt) operaiing
cams 

'rappen 
to l)€ al lheir peak, dislorlron could occur

ro lhc t .ppet ch.)s l  cover.
7. Femove tho rccker covers.
8 P.ogrcssively (]rscrew lhc setscrcws secrrilg the
rocker pedestals ioeach cylnnler head.Ihnr. remove the
rockcr shaft  assembl ies
9 Renrove the p!sh rocls.
10. Withdrdw t l lo hydrau ic l rppers f rom 1l lc tapp-- l

Hydraul ic tappets -  To dismant le (see fg E7 l )
l .  Press down the spher i .a l  cap si t !ated n rhc rof  r ) l
lhc lappet and removc ihe snap r ing holdin!  thc cap !) .

Aflcr gradu:rlly releasing the p.essurc lrom the
sPhericalcap, lhe lappet can bc dismantled {see
irsel  C)
2 Remove the p !nger and va ve Jrom rho rapper

barrel .  Examine thelappet fof  any s igns ot  wearon i ls

Hyclraulic tappets To assemble ancl prime
(see li{r. E7 1)
1n ordcr lc)  oblaiD i f ic  h igh degree ol  accurdcy necessary
tor eff c ent operation of the hydrau ic tapp€ts, t s
essent ia l  that  extrome preca!1ions a.e takerr  when
assembling the components lo ensure complete

I t  is  therefore most important that  part icu . r
at lcnl io ' r  is  g vef  tothefol lowing poi f ts bclore
comntencing the assembly prccedure

Due lo rhe h,ghlv ( ' i r ical  surfdces ind dtrnension\
of lhe hyd ra!  l ic  tappets,  greal  care and cleaDl incss ar€
ol  lhe utmosi  rnpor lance wh(xr handl ing ldppet
corrr t )onents.  1r  c loth has 10 be used, cnsur-"  rhat  1 s

Ensure that thcassembly l rnk is perkl j t ly . leaD
befdc odding t . r r f f in On y c cr i  f resh prrof f in nrusr l ! )

Wash al lhPtnr conrponctr ls in c lear t , . rnf f i , ' .
laling cdrc lhal lhc cotrrponcnr:; oI each ht)tx:l are
ret . | !n l  as af  |ssrnnbly and .rc not idchirr !d wi t l i
p.rrs oi  afol l rc l  l rD| lct
1 [  I  ihe spr 19 washer ( i ldr  1 2) .nd vr lvr ]  (  letrr  I  l )
In lhr !  rdanrc '  ( i l { in 13}
2 |  l  L,r  'hrU, 

' '  t i ,  "ur '  .  , r r . l  l ly  t r i  ss l l ' .  Inr , r rnr
.s$rnbly of to l l ! )  $t) i ! ,o l  of  l l l .  phI i . l . r  1 l { rn I  O)
3.  I i l  lh-"  spr i r ig ( i lem 14)of lo lh-"  re l i ) i r r I  ass.x. l ) ly
I  f i l l l 'pL,r lv, j i r \ \ornlnylr ,h,r ' , r r1.v,11! ' i , t r , , ' ,
waslnx,  rc lar*x,  r r r l  spr i r rU),  nrkr  lhc hl) txt  l )and
( i t (xn I5)
5 F I  thc. i r t )  (  l (nr i  9)  i r r l { )  l ln tor)  o l  l l io t ) l r r i i t ( r ' .
6 l ls  n!  . t r  o d t ! rs l r  iu l  l ) rcss lhc . r { )  ( lownw!(1rt
! r l i l  n is possr l , lc  k)  l i l  lhe rc la i i i rg snrt '  Inrr  0 l r in 8)
iDto lhe grcove kDlcd nsi(ld rho top ol thr: t)a(el
7.  l le leaso l l r0 t ) re. is!rc
8.  S!binor l lc  l l rc l rppol  rsyi I ib ly i f  c o i  Esso ISD
l04l  |1rs l  h iDi l i rg Daral l i |
I  t lsnrg.  sntr l lprobe pu:Jr lhc valve ol l  r ts scar lhc
pdn shoul . l  be, jareful ly rhsrt iofcd lh({gh thc snrnl l
hole i f  the la l )pol  cap and p!shed dow i , r1{)  lhe ia0pcl
un1 I  r l  conlacls lhe valve A sl iUhl  increase i f  pressur( i
will thcn be requr.ed to ovcroome lhe spn|x| washet
lodiig and oDeD rhe valvc
I  (J Cont n!c |o hold the valvc opef afd 01dc-" a sm.r lL
scr lwdr vcr in lo lhecap adl . tunLlothc pd)-"
1 I  App y ! i ressure to bolh the probe and sdewdriver
Press lhe cap downwards In lhe lappel ba(el,
comprcssing rhe spr ing.  Note lhe air  bubl) les thal  aro
expe cd from Ll ie tappct bareloi l  in lct  ho e
1 2.  Wtien the air  bubb es coasc, rele.s-a lhe pr€ss!( l
lroor lhe cap and valve
l3 Repedl  Otrnr l ron\  q lu l2 i "c lusrv. .  ur ' r r l  lhF Jr l
bubb es havecensed toappaarrhrougho! l  l l iecycle of

14. Wi lhdraw the probe from the sma ho e in the

15. Again apply pressurelolhc cap with a smal l
scrswdriver.  t  lhe assembly lee s so d 1 ca be
.ssurnccl  thal  i l  is  operai i r rg sat  sfactor ly a|d can be

.o Fol ls-Foyce Moror C.rs L m led I947
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removed from th€ Paraffin
when tappets are to be titt€d immediately aftsr

overhaul, they should be primed with clean engine
oil.

Hydraul ic tappets -  To l i r  (see i lg.  E7'1)
1.  Oi l ihe bores of  the tappet blocks ( i tem 7).
2. Fit the tappets.
3. Fit the push rods lo theengine, into the sme
pos;lion lrom which they were removed.
4. Fitthe rocker shafts. Then, progr€ssively lighten lhe

5. Fl  lhe lapp€l  chest cover.

Tappet chest cover - To lit {see fig. E7 2)
I Rolate the camshaft unlil the brake pump
eccenrncsare ar approximaiely botlom dead @Drre
lbdc)
2. To prevenl lhe possibility of a hydr.ulic lock, ensure
the brake pumps are drained of  f lokl .
3. lf necessary, check thai the position ofthe lwo
Drake pump rods rs corect and fil thc hrake pumps (soe
Scclion El I )
4 Apply a 1,27 mm (O.O5O in) wido bo.d ol Loctito
573 sealing compound onto the crankcrsc tappet covcr
io i f t  fa.c.  sothat i t  sur.ounds al l the tapped holes.
5.  Complelet l 'c  

'g ine 
bui( lby rcversingthe

tr , r rdurc ' l 'v ' r r  
l , r  J ismdrl l i  

'J  
_olrrg lhe lor lowr"J.

6. Fit new jonrts {od sealing .ings.
7. Bcfer ro Chaprfi P and Sectiofl tl5 {or lo(!e
lighlening ligures.
8 Ens(re that lho brake phes arc oi overtishq,eu,
othemise dir '  a9o bthe conical  seal  ngs may occur.
9.  Any hosc$ showins s igns oi  dct$ ora( ion shou d t )o

1O. Enslre thar thc driving belts arondjosled ro lhe
corecl tcnsiotr (see Scclion E13).

camshaft To remove lsee fis. E7 2)
Engines pr lor  to 1989 mode year
1 Remove the hydraul ic tappels.
2.  Semovo lhc l rarsmission {sco ChapterT).
3 Femovolhe flexplate assembly.
4 Remove the disl ribulor assombly.
5. Remove lhe cover trom the rear end oflhe
crankcase, lo cxpose the d str ibutor drving gear (scc
inset E)
6 Remove thc skow gear l rom the end of the

7 Remove tho radiatorgille, refrigeratioo @ndensor,

8. Remove lhe coolanl pump and lower iront cover
from the front ol  the eagine.
9. Unscrew tho sotscrews trom the camshaft and
withdraw thc cam gear
1O Remove the camshaft  thrust  p late rogether wi th the
liming gearlubricating oil pipc assembly {see tig E7 l.
inset A). Withdrdwlhe camshaftthrough thefront end
ollhe crankcase. Take ca.ethar ihe boaring boros arc
noi  dadased bythe c.m lobes.

1989 model year engines
To removethe camshaft, itwillbs necessaryto remove
the engine from the car {se€ S€ction El2). Then, refer
tothe relevanr Sectionswilhin thisChapterfordetailed
dismant l ing procedures.

Camshaft - To inspect
1.  Inspect the cams forwear and pi t t ing.Thecam l i f t
dimens'ons a.e given in Section E4. Dimensional dala.
2. lfwear is in orcess of the lig ures given, lhe
@mshafi musl be renewed

Camshaft  -  Tol i t  lsee f  g.  E7-1)
1.  L ight ly smear the camshaft  bear inss wrth c lean
engineoil. Lubricate the camshaft lobeswith EP
{extreme prossurel oil such as CaslrolHypress SC 140.
Fitthecomshall lhrough the lrort e ofthe crankcase,
taking ca,e that the cam lobes do not damage the
ca'nshar l  b€ar in9 bores
2 Fi l  lhe t iming gear l !br icot i rs jct  assembly to lhc
lh.ust  p la ie ond securewith a Dewtab-washer
3. Fit anil scc(re the camshaft lhrust plate to thc
crankcase; use new tab washe.s. TorqLre lighten th{}
setscrews lo the ligurcs quoled In Chapler Pi lock lho

Camshaft end{loat - To check lsee i S. E7 2)
1 Fi l  a d l l l  lesl  indicalor lo lh.  crankcase and posr l ron
lhe ind icatof ornr I he cnd oJ lhc crmshaflj sel I'nj scd(:
lo zero {s@ Insel Al
2 til lwo setscrews lo lhe ond ol Ihecamshatl
3 G'r t '  lhc selrcrpw\.  rhcn In4vc lhe cJm\hr l l
backward nd fnwarcl an(l rolc the r€ading on th€ d a

4 Thc canrshalt enLl ilori should be betwee. lhe
figures quoled rn Setion 84, Dimeosionaldata.

Valve gear Toi imelsccf ig E7 2)
1 not. le lhe crankshaf l  unl i l  rhe mark o.  ihe
crankshalr  l im ng gear is vert lcal  .nd towards the rop of
Lhe crafkoaso (scc Ins€l  B).
2.  Fi l  lhe camshaf l  t iming gear lo the camshaf l  so th. t
the ma.k on lhe gear is al igned wi lh lhe marl  on thc
crankslrall liming geari do nol lil any setscrews al lhrs

3.  Carelul ly rotate the camsha{t  unt i l  the holes the
camshaft  t  mirs gear a i9r '  exaci ly w th the threaded
holes i f  the comshaft  (one hoLe is of fset) .
4 F i  the end plate cover a d secure the t iming i tear
and cover to the€mshaft. To((]e tighten the selscrews
tothe f igures quoted in Secl ion El5.

Camshaft  t iming gear backlash and run out -
To check 1se6 fig. E7 2)
1.  Ft  a dia test  ind catorto the crankcase and pos I  on
the ndlcatoronlothet iming gcar lsee nset C);  set  the

2. Rockthe €am searamd check the backlash. Thc
backlash should be between lhe ligures quoted rn
Sect ion E4, Dimcnsional  dala.

2ta9
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3 Checkthe backlash on var ious teeth around lne

circumference of the gear'
4.  Checkthet iming gearruf  outasfol lows {see
inset D).
5 Movelhe indicator pointer so that i t  toucheslhe

front face oi ihe cam gear

6 Rolatethe crankshaft  and checkihe run ol t  shown

onlhe indicatordial  Th€ run'out should notexceed the

figures quoted in Seciion E4

Distributor and driving gear - To fit (see fig ET-2)

1 Fil the camshaft distributor driving skew gear'

not ingthal  iwi l lonlyf i tonewavduetothetwonoes

2. Roiaie the crankshaft  unt i l the l iming marks on the

camshaft and crankshaft sears are in line (see inset 8)

3 On naturaly aspira(ed engines.thel iming point€r

"hodlu hpon le lO br. lc Ind r  on 
'5e 

damppr '
Holdinglhe distr ibuiorwlh the igni t  on moduleto

the rear of the engine, posi t ion ihe rotor toMard down

the centre l in-"  of  the ensine
As the distr ibutor is f i t ted.  the rotorwi l l turn s l ight  Y

(as i t  engages with the camshatt  d is i r ibutor dr vrng gear)

and point  d rect lytowardsAl cvlnderandtoAl
cy inder conlacl  n the d str ib! tor  cap (see inset F)

Fi t  the distr ibutor c larnp and t  ghten thc setscrew

f inqert ight ,  p lL is hal i  a tuar.
4 Onlurbocharoe. lensines.thet imingpoinlershould
be onthe42" btdc mark on theLlam!er '

l_ lo ding the dlstr ibulor assernblv as shown In Insct

G, wi lh ihc tw i  ro lors b the noLches In Lhe top iace or

the cast i fg (caps removed), lowerthe dls i r ibuld mto

Seal lhe diskibuior adapler to thc crankcase usLng

Locl i te 510. Tighten the sec!r ing seLscrews to the

figures quoted ln Chapter P
5. Using a dial  test  indicaior in a s mi lar  mann'n io Ihat

shown n nset C, chockthe backash of  lhed stnbutor

d. iv ing qear.  This shod d be betweer the l igures quoted

in Seci io E4, Dirnensional  dala
6. Fi t the camshaft  rear cover ( l f f i t ted)using a new

Engine assembly - To complete
Comtl" l  r ' ,e e ginp assemblv h!  "ve-sino L ' , -
proced!re given lor  camshait  remova, not ing the
fol lowrng.
1 All setscrews, nuls, and boLts rnust lre torque
i ighiened tothe f  gures quoted in the appropf late

2. Renew al  io lnts.
3 Fit a new Neoprene sea between the lower fronl
casing and the coolant pump.
4. Ensurethat thetappet cover is fitted corectlv
5.  Checkthe igr i t iont iming as descr ibed nlheEngine
Managemeft  Sysiems Manual TSD 4737
6. l f  a ew camshalt  is f i t ted lo an englna, a complete
set of newtapp€is must a so be f tted
7. On 1989 model year engines, applv a 13mm
(0.050in)wide bead of  Loct i te 573 seal ing compound
onlo the crankcase rear face so that l t  surrounds the

tapped holes of the carnshaftqear aperture,  pr ior to

f i t t ing the t ransmission adapter plate to the engrne

E7 -6
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