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The engine Section F ‘

D escriplicn

The 780ce cpgine s a faur cylindar an lina wnt
having a divcast aluminiurn cyfindar head with
casl iron walye guicles and sinlered iron seks
Diecas; Aot is also usad lor the oglinder
block whigh incorporatas remoyakble wiel liners.
The forged steel crankshatl is mounied an three
siee| bazked main baarings

Routine maintenance

The engine ail leval shauld be checked waakly
and topped up il necessary o keep tha oil
capacity ot 3-13 hires {500 oints’). N s
importani that 1his capecity B kapt canstant tar
any appeeciatde drop in 1ha kevel will rosult in
poor luhricatian and poasible angina damsge

T ergure the lubrication svstem is kepl cleyn
and Tree fronn impurines the enging ail should
b charnged and a naw oil feliar fitbod, ey
B, rrales 100000km),

Engine service operations

The following serode npafatiaons give dagiled
rnstructions o $ereleing and dssmantling all tha
major ¢ngine assenblies. Where i is necessary
10 ramoys andillary components and pans refor
ta the appropelate zectiona.

Bedare erassembly during any operation. all
carmprnents should ba thoroughly cluansed,
paying particular attentien 10 joint lages and
hearing surfacas, Ay local high $pol o burrg an
the joint feces should be carefully epagved

with a fine file. Ensure thatl dny pisce al gasher
ar dirt im 8 blind 1apped Dole S rermcaee ] during
claaning. as tha belt ey Lolicen befate the baodt
head abuts 1the mating gl When dghtering a
bolt which bomoms & hataciensne Springiness
may be felt. M 1his pogors the bol should be
removed and the Digle clraned oul.

Crperatien 1 — Engine removal
and mnstallaton

The angine should be remowid Complels with
Qearbo.

To remove
1  Disconned battery

2 DOrawr coaling SyRiemn
A DOrgin engane ail,

d Disronnect altemator lead and ramaovs
dliermator.

5 Dizconnect stanar maolar lead

6 Disconnact lamperatare geuge sander unit
leadl at tharmostat hausing.

7  [DHsconnact «il prassure indicator lead it
cylimder block

A Drizconnest highe and loeer tension heads
fram caoil

O  Pagmave air cleaner.

10 [hscannect ihrottle cable o) pesdal and
zhake cable an carburettor

11  Disconnect petrol suppy pops At fuel pump
and plug to prevant loss of fuel and ingreas of
hin

12 Disconnect clutch catde ar cloch aparaiing
anire.

3 Oisconnact healgr hnse B 'walar HamE
14 Disconnect exhaust down pipe ot manfold.
15  HAemowe Starer molor

16 Disconnert speedoneter cably a1 geark-s
TBar COWLT.

17 Mgss i regining ugs. romove Feeater and
chake knobe from fenira console. f2mnnue
[acklng nues and disconnact bearer and Choke
e )L

18  Dnscrew gear laver kngh.

18 Remowvs two Mo H 2ceews securing raar of
rentre console to driveshafr cunmel. Than lift
cantra console comphkele wihh ganar ovar gear
lewvEr.

20 Pamwoun giar leuer,

A Unscrew sle N 3 3alf tepping screwws ancd
FEAOWL ErIE veqy 840eas panel

22 Disconmect heoter hoss ot watuar walve an
hnater

23 Diagconnect driveshait frome gearbios rear
caLpdlog.

24 Aernowve tweo § UNF Solf lacking muta and
wiashers, sacuring engini from maunting
rubbers 1o chassis malining Brackets,

25  Befoere remoying geerbox raar mownting
support enoime and gearbox aesambly by means
ot a suitakle fack freen underna2ath oha vehicla
ar litlingg grar Whreugh bonnet epertune

28  Remowe four 7z UNF zat scrows and self
lasklng nuts 1o Fatach gearbox suppan bracker
Itern chassim maounting.
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Figure 1 Emgine axierior
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27 Pull engine anel geatoy assambly slhinhthy
forward. lift 1 chear angine front min tirg
byackats andd 1hen carefully lower assembly Gt
o suilable hase.

28  Unscrew two S UNC bolts and six
+ UMF nuls. complrte with fockwashers and
separard aaning 2o gearbox assemidies.

2% Remova ancillany components (see
ANpInariate saction} dmd carry oy 1he Necessary
setwica OpErations.

Ta raplace
1 Reln ancillacy compunenls.

2  Saecute engine end gearbox ausemiihes
toqether zsang six o UMF nulg, g 252 BNF
bty ancd lockwashars

3 Suppeort the enging and gaatbos with hfung
gear of @ suitahike jack and offer up 1 ghe
wahicla chacias

4 Carafully rase 1he eszernbly and Iocale
engine mounting rubbers in front chasgis
rcueting brackets.

5 Faige 1ha gearbox aad pasition gaarbox
suppan bracken in ling wiih its chessis
maunting, and pecute wirh four 5 UNF sel
srrews and salf locking nuts.

€ PRevannect driva shaft to gearbos rear
coupling with Faur % LINF Bohs, nus and
lockwashers.

T Securg #ngiwa Frenm maouniing rmebbers (o
chaseis with two  UNF gelf locking nuls and
washers

Mote: Engsure mouming rebber regiricior cups
ame carrectly flned il ramowed when s neiing
engin:.

# Reconnact haalar hoge e eater watar walve

% FiL engine rear access panal o bulknoad
with eix Mo B solf 1apping sorawe,

10 Locate gear ledvar in gearbox lop <over and
saCure in posincen with cap and retaining chip.

11 Lévwer cantre consokg, aclading rubber
gaher aver gear lever. and M1 10 driveshaht
Tunnel wilh teep Mo & spredws,

12 HAeplace nuar Iever knob and chack hart the
rubber gaiter ks cortecily seated.

13 Fit locking nuts and prass choke aoil
heatar krabk oo coniol cobles an cenre
conzale.

14 FReconnacl spasdametar cable at gearbok
rEar WAk,

1% Rafit searlar muotgr 1o gearbox casing
16  Recannect mxhaust downpipe 1o mandekd.
17 Raconneock healer Rose ot waler o

18  Recannect cluich cakle =1 ¢lurch operating
anm.

Figure 1 Lylindsr block
1 L tcar s ot 1T 5ar pao o gl k HE R P e T L Y E [T TR FRYTE )
B 1T IR [TERT e LR TH M plare o kkack 4 Oulasz Zuapesbthoene
Tt walneli Fead U Lecdw-asam, Bt i Lo 0% Haar cpwen b sl or- e
q S e e ezd M T LR TTHTE I BT L3 Gaaskey e foe-:
LI T R 1 PV T A1 washE] L LR BTN AR LT H [E TN |
B I, eedlad pansd Er IR SRR P T T TR T T T [ e |
T AL, milA R A A Dol e Lo sl Lend fa g
HOALW unl pama i I PO DRFETERY L1 Lok Savet e
A ACan ol bBeore gy D i = P LRI T ol Dol - furkslizd tSes
1] e shar s ea e D] S2a Joo AaceeEAaTTer 0D o2 Do
Pl ML marr berimng ey D10 A7 dal wneen nl r"li_l st dTnm
YHoLarr p oo minoall J3 ™l hihar 21 WAl e, poud
“d Hadqe piees Flick hane IH IR Yo I I 1T G Camhel SUTE
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1y [acarg amlyn nce A1 Swrph il precricw hd oRaEn SR Lo ook
IE Gorme, LG B 4 Panger, ol wewezas ihiaae 155 Locesusbar, T i el
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The engine Section F

18 Remowve plug and connect petrol supphy
pipe at fuel pump.

20 Aeconnect choke cable at carburattor and
throttle cable ar pedal.

21 RAeflit air cleaner,
22  HReconneet ésil high and low tension leads.

243 PReconnect cil pressure indicator lead at
cylinder black.

24 Reconnect temperature gauge sender unit
lead at thermostat housing.

256  Reconnect stader motor lead.
26 Refit akemator and connect leads,

27 Aefill engine and gearbox with
racommendad oil.

£8  RAafill the cooling systam.

28  Reconnect battery.

Operation 2 = Flywheel and ring
gear removal and replacement

1 Remove gearbox (see Seclion G — The
Gearbox).

2 LUnscrew six set scraws, complete with
lockwashers, and remove clutch assembly from
the flywhaal

3 Release 1ab washer, unscrew three set

sorews and remave fhywheel assembly from the
crankshafi.

4 Drill or cut ring gesd and prse from flywheal

B Heat new ring gear evenly and fit to
fhreihaal.

6 Using a 0-038mm (0-0015in) feeler gauge
check that no clearance exists batwean ring
gear and fywheal over the complete
circumlerence,

7 Check the flywheel needle bearing for wear,
If wear is evident knock out beesring and fit a
naw one using toal Mo, ATT485 (see Figura 2).

B Securs fiywhes!l assembly 1o crankshaft with
three § UNF set screws, and tab washer,
tightening to a torque of 4-03kg m (2915 fi).
The tabs of the washer should then be bent cwvar
to lock the st scrows.

8 Check flywheel for misalignment using &
clock indicator, A 3-08-0-13mm (0-003-0-005in)

Figure 2 Fitting flywhaeal bearing

run-out is permitted, but if this is excesded the
flywhieel must ba eplaced with a new assembly.

10 Using 1ol Mo. RT7485 a5 a centraliser, or
primary gear from a gearbox, replace clutch

disc and pressure plate assembly on the flywheal
securing evenly with six f UMF zat screws and
lockwashars to a torque of 1-66—-2-0Tkgp m
(12-15lb ft) (see Figura 3).

11 Refit gearbax,

Operation 3 - Sump removal and
replacement

1  Drain angine oil.

2  Unscrew fitteen & UMC =at screws and
rernove spacars, lockwashars, sump and gasket.

Figure 3 Centralising clutch
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A Clean the sump and its seating on the
cylinder block face.

4 Toeliminate possible oil leakage the teo
cenire front and rear fizing screw threads should

F1020

Figure 4 Dil Fump

08 pump

Gaskat, oil pump

Filter, =umo af

Extenslon, all pumg

Sackal 581 SCime

Holl, sxlonsion 10 pemp
Lociowsshar, eatidgssin D purmg
Gaskal axlandsan oo block
Stud, sxtansion

10 Lockeashes, axtanaion m black
11 Mul, extengion o bock

12 Qil gwmp dimarg shaft

13 Gear

14 Shalt

16 Pin theusi muefl and gos

16 Thaust mis

17 Bush shatkt

18 Shim, bush 1o Blsck

(RTINS ]

be thoroughly cleaned with patful and coated
with Hylomar sealant before refitting.

5 Fit mew gasket, replace sump and thghten
the filteen 81 screws. spacers and lockwashars
ewenly.

Operation 4 — Oil pump removal and
replacement (with sump removed)

1 Rotate engine until on TDC {see page 3
Section T},

2  Remowe distributor,

3  Unssrew two 5 UNF nuig, complete with
jockwashars and remove oil pump assembly,
including filter, from the cylinder block (see
Figure 4).

4 Drift out the pin securing thrust muff to
distributor/oil pump drive shaft which can then
ba withdrawn upwards through the distributos
housirg

5 Inspect oll pump and drive shaft assamblies
and renaw if necessary.

Note: In production it has sometimes baen
necessary to fit ona or two 0:127mm (0-005in)
shims between the oil pump drive shaft bush
and the cylinder block (see Figure 5).

It is not necessary, when dismantling the il
pump, to remove the drive bush or shim, if
fined. However, if the bush and shim are
ramowved, it is important that they are bath
replaced when reassembling the pump.

Figura 5 0il pump drive shaft shim
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Failure to raplace the shim or shims will cause
excessive end float of the distributor drive shaft,
resulting i poor meshing of the drive gear and
engine noise,

Tha backlash between samshafi gear and
driveshaft gear must not excead 0-0762mm

{0-003in).
6 Reassermbls componants in reverse order.

T Enmsuting the engine is on TG refit oil
purmp and new gasket 1o cylinder block with
two iy UNF nuts and lockwashers.

Operation 5 — Crankshaft rear cover
and oil seal (with flywheel removed)

1 Urnscrew six sat scrows and ramove oil seal
cover, complete with oil seal and gaskat fram
the cylinder block

2 Uging & suitable tool press the ofl seal from
the mear covar.

Mote: Do not use a screwdriver as this will
damage the oil eeal seating.

3 Camefully press a new oil seal imto the rear
cover. To ensure the seal is ssated firmly and
squarely use a press tool, similar to that shown
in Figure 6.

4 Locate the two dowels of the rear cover in
the sylinder block and then secure cover with
gix 4 UNEC gat serews and lockwashoers (seo
Figura 7).

Operation 6 — Timing chain cover,
oil seal and gasket

1 Drainthe cooling system,

Figure 7 Fitting rear cowver

2 Remove the radiator, complete with hoses,
from the vehicle,

3 Slacken almErmator mountings and remowve
fan belt.

4 Unscrew four % UNF nuts and lockwashers
and remowve waterpump fram cylinder block.

5 LUnscrew § UNF bolt and withdraw
crankshaft pulley.

6 Remove seven 1 UNC baolis and two 3 LINC
nuts, complete with lockwashers, and detach
timing chain cover from cylinder Bock.

7 Extract cil seal from cover using Tool No.,
RT7480 and deve handle Part Mo, 550 [zee
Figura ).

Figure 8 Replacing rear cover oil seal

Figure &8 Exwraciing front cover oil seal
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Figure 8 Replacing front cover oil seal

£ Fit new oil 2aal, using Tool Mo. RTT480 and
drive handle, locating as shown in Figure 3.

9 With the aid of centralising tool Part No.
RTT4E1 fit fiming chain cover complete with
gasket, 1o cylinder block, seeuring with seven

3 UNC bolts, two § UNC nuts and lockwashers
{see Figure 10).

10 FReplace crankshaft pulley, water pump.
refit fan belt, end secura alternator.

11 Replace radiator, reconnect hoses and refill
the cooling system,

Figura 10 Centralising front cover

Operation 7 = Timing chain (with
timing chain cover removed)

1 Reloase locking plate, unscrew 1wo iy UNC

bolts, remave camshaft sprocket and lift off
timing chain. Retain camshaft sprockat locking
plate.

2 Fit new timing chain to cronkshaft and
camshaft sprocket which can be secured to the
camshaft using the locking plate and £ UNC
bealts,

4 Chack valve timing, ensuring that the timing
mark on the camshaft sprocket aligns with the
Woodruff key and on the crankshaft {see
Figure 11},

4 Check the timing chain tensioner for wear
and replace if necassary.

Alignment of camshaft sprocket
and Woadruff key

Figura 11

Operation 8 — Camshaft sprocket
(timing chain cover and timing
chain removed)

1 First ensure the timing mark on the camshalft
sprocket aligns with the Woodruff key on the
crankshaft to align Mo, 1 or No. 4 piston on
TDC,

2 Release locking plate, unscrew two f UNC
bolts and locking plate.

3  Ensure that the timing mark on the camshaft
gprocket aligns with the Woodruff key on the
crankshaft [see Figure 11}

Operation 9 — Cylinder head removal

1 Disconnect batary.

2 Unscrew two f UNF nuts and disconnect
exhaust downpipe from manifold.
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Figure 12 Cylinder head
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3 Bemove oil filler eap from rockar cover
unscrew retaining screw and Gift air cleaner body
fram base plate

4 Dizsconnect throttle and chake cables at
carburettor,

B Upscrew two 7 UNF sell locking nuis,
complete with fibre washess and remove rocker
COVER,

6 Remove two 8 UNF nus and lockwashers
and lift carburattor from inled manifold studs.

7 Disconnect temperature gauge sender unit
lead at tharmostat housing.

8 Drain radiator and disconnect top hose and
by-pass hose from thermostat housing.

9 Disgannect heater hose from adapuos at rear
of cylinder head.

10 Disconnact cocl air hose from heater and
engine bulkhead,

11  Digconnect high and low tension leads at
enil.

12 Disconnect spark plug leads and remove
distributor cap.

73  Unscrew § UNC ball, complete with

plain washer and lockwasher securing
distributor. Do not disturb clamping bolt
securing distributor unlesa tha ignition timing is
to be sdjustad on reassemily.

14 Remove twelve § UNF and three f UNF
nuts and washers from cylinder head.

15 Withdraw the push rods keepeng them in
thair carrect arder.

18 Carefully [ift cylinder head from the
cylinder block.

17 Replace in reverse order after cleaning the
cylinder head and block faces and fitting 8 new
gasket To ensure a good seal when replacing
head, smear grease around the metal edges of
the gasket bore evelets, Tighten the cylindar head
nuts to a tomgue of 3-46kg m (25lb ft) in the
sequence shown in Figura 13, The thres

v+ UNF nuts must be fitted 1o the spark plug
side of the cylinder head and tightened o a
torque of 2-07kg m {16lb ft).

Operation 10 — Cylinder head
decarbonise (with cylinder head
rermoved)

1  Unscrew the four spark plugs.

Figura 13 Cylindsr head nut tightening
SELFENCE

2  Remova valves from cylindsr haad using
vahse spring compression tool keeping in correct
order. Fetain valwe springs, covers, cups and
calters for inspection,

2  If valve guides are worn remove tham wsing
Tool Mo, RT7478 (see Figure 14).

4 Use a piece of sharpened wood to break up
the carbon deposits on the piston faces of the
eylinder head and then polish with wire woaol

5 Reface all valves or replace if badly burnt or
the stams are unduly worn.

6 HAeplace valve guides in cylinder head using
Tool Mo, RT7478 (see Figure 14).

Figure 14 Valve guide removal and
replacement
1 Veha guede removal

1 Vaha guido replacsment
3 Veha pusde proleclion sleave
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Figure 15 Engine imterior
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7 Recut the valve seats to ensure that the seats
are concentric with the valve stem bore.

B Relap valves w cylinder head seats, after
this operation carefully check valve seals to
ensure that no grinding paste particles are

present.

8 Fit new valve springs and new cotters if
NECBESEANY.

10 FAeplace cylinder head.

Operation 11 — Pistons, connecting
rods and bearings (with cylinder
head and sump removed)

1 Remove oil pump assambly (see
Operation 4}

2 Release locking plates, unscrew eight bolts
and remave the four big end bearing caps (see
Figura 15).

3 Remove the bearing shells from tha caps
and con rods.

4 Carafully push the pistons, complate with
con rods from the cylinder liners,

5 Immarse piston and con rod assemblies in
hiot water for a few minutes then release

gudgean pin retaining circlips.

6 Using & suitable drift remove the gudgeon
pins and disconnact the con rods from the
pistons,

7 Remowe the small end bushes from the con
rods, and press in new ones.

g8 Having pressed in new small end bushes
check that they will accept new gudeon pins
for it mey be necessary to ream out the bushes
with an axpanding reamer until a tight push
fit is obtained.

Mote: It is important during this oparation that
the bush is reamed squarely 1o the con red 1o,
ansunm comect alignment.

8 Assemble new pistons fo the gonnecting
rads, securing in position with the gudgeon pins
and circlips. it may be nacagsary to heat the
pigtana in hot water to facilitate the operation.
Engure the ‘fromt” mark on the piston crowns arg
facing forward.

10 Belode fitting the piston rings, position in
appropriate liners for gapping, which sheuld be
01 7-0-30mm (0-007-0-01 2in}).

11  Fit the piston rings, fitling the scraper fing
first, followed by the lower and then the upper
compression rings. Tha 1op” mark on the
compression rings must face uppermaost,

12 Insert the piston and connecting raod
assemblies into the appropriate bores.
positioning the scraper ring gaps to the rear,
and the top and lower comprassion ring gaps

al 180" and 907 to this. Compress the rings
using a tool similar to that shown in Figure 16.

13 Fit new big end bearings in the connecting
rods and caps.

14 Losate the connecting rods and caps on
the crankshaft and secure in position with

aight -437 AF bolts and locking plates, tightening
to @ worque of 2:90kg m (211b ft). Ensure tha
numbars on the con rods and caps correspond,
on tha camshaft side.

15 Replace oil pump assembly, sump and
cylinder head.

Figure16 Compressing rings for rafitting
pistons

Operation 12 — Crankshaft removal
and installation (with sump, front
cover, flywheel, rear oil seal cover,
connection rods and camshaft
sprocket removed)

1 Remove two J UNC bolts and lockwashers
and detach camshaft retaining plate.

3 |Unscraw twa I UNC nus, complete with
lockwashers, and remove fron engine piate and
paskets from cylinder block,
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3 Unscrew four % UNC set screws and
rarmave fear enging plate from cylinder block.

4 Hemove four sceevs and detach the front
and rear bridge pieces from the cylinder block,

& Disconnect all thres main bearing caps,
after removing six § UNF nuis and washers,
two each cep (sea Figure 15).

& The crankshaft can now be withdrawn
from the cylinder block.

T Chack crankshaft main bearing journals {sea
enging specification for details)

B Fit i main beafings to crankshaft and
beafing caps.

8 Fit mew thrust washers to the crankshaft
ensuring that the thrust face of the first washers
makes good centact with the ground fece of the
crankshaft.

10 Replace crankshaft to cylindar block, fit
main bearing caps in ocrder, ear, centra, front,
and secure 1o Block with si< § UNF nuts. Always
fit aw main bearing cap nuts end tighten toa
torque of 3-316kg m (24 b 1),

11 Permitied and float of crankshafi is
0-0264—0-1524mm (0001 -0-006in).

12 Replace componsnis in reverse order,
taking note of the following. When refitting front
amd rear bridge pieces cara should ba taken 1o
ensura that their faces mata flush with the
cylinder block face,

Operation 13 — Camshaft removal
and installation (with timing chain
and sprocket removed)

1 Remowve engine assembly (see Dperation 1).

2  Unscrew two % UMF nuts and fift ofi
rocker cover and sealing gasket.

4  Unscrew Tour § UNF nuts and washers
fram the rocker shalt support brackets and
remmove the complete rocker assembly,

4  Withdraw the eight push rods keeping
them in their correct order

&5 Remove sump (ses Qperation 3).

6 Unscrew two % nuts, complata with
lockwashars, and remowve il pump assambly,
complate with filter, from cylindar block,

7 Enocck out the pin securing thrust muft to
distributor and oil pump drive shaft which can
then ba removed upwards through the
distributor location.

Figure 17 Camshaft bearing removal replacemant tool

1 Horsestios

5 Emall 'D° wosher

L HPae
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8 Remove two i UNC bolts, and lockwashers, 11 Replace in reverse order, fitting new

and remave camahaft retaining plate. gaskets where applicable.

9 Ungorew two 3 UNC set screws and riemowve Mote: When refitting diswibuor drive shaft

front engine mounting plate from cylinder ensure the large ‘D' of the driving gear offset

block, including gasket. dog is facing towards the block at Mo, 1 piston,
The camshaft retaining plate, fitted as original

10 Push the tappets in wm up through the equipment is 4-B21mm [0-182in} thick. A

cylinder block and carefully withdraw the senvice plate 5-2688mm (0-207in} thick is

camshaft, available 1o conteract any end float,

HHT .
L
TR

Figure 18 Removing camshalt resr bearing

1 Piat 3 Mandrel
2 Heanng 4 Horieshoe

EFRRITER LR Vo]

NN il Ilﬂlllm'lﬂlll

Figure 19 FRemoving camshaft cantre bearing
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Operation 14 — Camshaft bearing
removal and replacement (with
camshaft removed)

1 Remove fiywhesl (see Operation 2).

2 Unscraw four % UNC set screws and
remove rear engine plate from the cylinder
block,

3 Drill & hobe in the camshaft cone plug and
prise from cylinder block,

4 Press out the rear, centre and front camshalt
bearings using general 1ool Mo. 18G 1244 and
Too!l Mo, 7482 (se=e Figura 17) a5 follows:

(@) Inser general tool and position pilot,
mandrel and horseshos as shown in Figurs 18.

Ol

i Illllllrl:il-lj:l_; I ﬂIIIHI:IIIII'ﬂhﬂl:l:{ﬁh’:::’:’;:’:m

AN

Figura 20 Remowing camshaft front bearing

1 Horgashos A Baring
2 Mandual 4 Filga

i
SR
o o)
A -
] 2

I

T

Figure 21 Replacing camshalt rear beanang

1 Pilm 3 Boating

2 Bdardral 4 Small ‘D" weashar

§ Horsashae
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(b} Applying firm pressure rotate the general Figures 21, 22 and 23, Ensure the oil holes in
1ol handle until the camshaft rear bearing is the bearings correspond to those in the cylinder
removed completely from its kocation, block.

(¢) To remove centre and front camshafi Operation 15 — Cylinder liner
bedrings position the general tool and rebore replacement

componenis Bs shown in Figure 19 and

Figure 20. 1 Carry out operations 1=14 and then

continue g5 follows:

(d) To replace camshaft bearings position
gieriral 100l amd components as shown in 2 Extract the lour lingrs from the cylinder

Figura 22 Replacing camshaft centre bearing

1 Horsesbae 3 Beaing b Pilo
¥ Largs T wakkdse 4 Mandrel
] .
| F L
- 7] | | L}
e A ':maul Bl =Te

iy
(7]
Tl

- —
LL. 1

Figure 23 HAeplacing camshaft front Dearing
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Figure 24 Removing cylinder liners

block using & tool similar to that shown in
Figure 24.

3 Remove all signs of sealing compound from
both the linets and their seats in the cylinder
hock.

4  Machine the linars 0-2584mm (0-090in),

Mote: Pistons 0-264mm (0-010in) owersize
must be fitted.

Altarnatively the four liners should be replaced
and standard pistons fitted.

5 Smear |G Silcosen 1627 sealing cempound
around the seating face of the liner and its
lecation in the cylinder block, making a
complete 360° seal ($ee Figure 256).

Figure 256 Sealing cylinder liness

Figure 26 Fitting cylinder liners

B LUising @ ool similar 1o that shown in
Figure 26 insarl the liners into the block and
ensure they stand proud 0-050-0-152mm
{0-002-0-006In} from the cylinder block faca.
Chack that there s & O-38Tmon (001 5in)
clearance batween liners.

T Agsemble naw pistons to the connecting
rods, securing in position with the gudgeon pins
and circlips. To faciiitate this oparation heat the
pigtons in hot water. Ensurae the ‘front’ mak on
the pistan crowns are facing loraard,

8 Before fitting the piston rings position in
appropriate liners for gapping, which should be
0170 30mm (Q-007-0-012im).

9  Fit the piston rings, the scrapar ring first,
foliowed by the lower and than the uppar
compression nngs. The TOP mark on the
compristion nngs must face uppermaost.

10 Insert the piston and connecting rod
assemblies into the cylinder liners, positioning
the scraper ring gaps to the rear and the top and
lower compression ring gaps al 180° and 80°

to this. Comprass the rings for installation using
a compression tool similar 1o that shown in
Figura 186,

11 Fit new big end bearings in the connecting
rods and caps, Engure the correct bagring sizes
are used, see Engine Spacification.

12 Check crankshaft main bearing journals,
see Engine Specification.

13 Fit new main boearings to crankshaft and
bearings caps.

14  Fit new thrust washers 1o the crankshaf
ensuring the thust face of the first washes.
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makes good comtagt wath the ground face of
tne crankshall

15  Baolace crankshals 1o cytindar blogk Fil
main bearing caps i cHrect ardar, rear, condre,
iront and secure wirh six 3 UNF nuts and plam
wrashors. Shesay's T ey bearing caw nuls and
tightan 10 a 1oeue of 2-316kg m {rdlb frh

16t a mew oil seal into Lhe redr Cnver.
pIRIION 3 neyw Qaekdl and secwe reat cover (o
1he cylinder black ensuring thee dowels ara
firrmiy sealad a0 thor latatianz.

17 Fiviropt and roa bndge pieces and cork
packing ensuring 1he enrl faces ara tlush with
the cylinder block and speura wich Four

r UMC spranes

18  Replage rear engine plata, fixing with foar
% UM ed sreewe 8nd lockwashons

19 Fit Tlyawhesl assambly to crankshale and
cocute with thraa 4 UNF balis anel 181 washars.
nghtening 10 8 torque of 1 66 2+4UTky m
(12-158lb it} Chack 1lywhwel wun cu (see
Diparation 2)

20 Replace fromg engine phate and mew Qaskol
to the cylindor Black and secura with tweo 3 LIMGS
set soraws and hckwashers,

21 Fit crankshatt bi-metal thrusi washers
wiith | sloes Tacing Torsward, and stewl st
wrasher wilh il coumearsunk aperture facing
raq rerars.

22 1 Waorloff key sprocket spacer el
crankshah sprocket

23  using the crankshatt pullay nr fiywheeal
twrn the crankshaft wnul the woorulf key is
paining o elevan o' clock

24  Turn camshaft $a that the grodve in the
end of tha camshati s n ahdgoment with the
woodml kay an the crankshal,

25 Faplace comshaft sprocket along with
viming ¢liin s Recure with two % UNC bohs
and lockion plate.

26 Llsing a srraight edge, check 1ho camshaft
spracket is in alignmenh with Lhe ceankshali
spoacker. The valva timing mark-cn Lamehaft
gpracket should now be pointing o Wieodraff
kew b crankahafi.

27 Chack fiming chan 1engicner for wear,
renawing if nacassaty. and lacate on the lugin
the timinn chain Sovet

28  Fit fiming chan cavet and naw gaskat to
front cngine plade, usang centralising tool

Wr ATTAET. and secure wih Beven 3 UNC
hohe. vwa 3 UNGC nuts and lockwashers (see
Figura 7.

29 Replace crankshat pulley end secura with
2 UMF bal, plain wagher and lockwasher

3 Loecale a new gasker ana then it e Dl
purnp agsembly. camplete with filter, sacuring
o the cylinder bluck with oo & UNF g and
lackwashears,

31  Fit o new gasks and raplace sunp
tightening tho hfteen § NC set Scréwd, Spacing
washars and Inckwashers evanly.

37 Clgan rhe oylinder haad and Dlock facas
and [l & New gaskad. Smear grease araund the
metal edyss of the gaskal baore eyeles,

83 Carefully position tho cylinder head
srpuaraly om ahe cylinder black and 2acune with
thrae & LINF amd twahe: 3 UANF nuz plain
weashers and lockwashers. The ihree ¢ LUMNF
riats must ba fitted (o the spark plug side o Lhe
rylinder head. Check 1hat all aylindar haad s
indicated in Figure 13 ara tightaned in thi
ardar shown 1o & oegee of 3-38kg m (2510 ).
The thres remaiting nuts Ehould e lightened
ta a torgue of 2 O7kg m (1510 i),

33 Replage 1he push rods keepimg e n
Ebarir correck oicher.

35 Locate rockerahaft sssembly on tha four
studs and secura tirmly with e § UMF nute
and washers 1a a sorque of 2-35. 3 Qdkg m
[(17-22I fry Check 1appel clearanca {see
Oparation 146,

36 Fu 3 new gasket and weplace wckar cover
gecunng in position with twe 5% WUNF nuts end
wazhars,

A7  Feplace ancilliarigs

38 narall the ereqne aned gearbox assambly
fage Operation 1}

Operation 16 — Tappet adjustment

Tappeel cleatances. ara 0-152mm (0 006} cold
O-254rmen (0014000 hot.

Remdve the recker cover and adjus in the
Folliaswing order. with gach valve in the fally
rlazed pozition. using genedal 1onl Mo, 65008
{2a2a Figura 27)

Mo, 1 walve witty Ma & wahee fully open.
Ho. 2 vabse with Na 7 valve fully open.
Mo 3 valve with Mo B valve Fully apen.
Mo, 4 valve withh Na 4 vabve fully open
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Mo, 5 vahie with Mo, 4 valve fully open.
Mo, & vahm with Mo, 3 valve fully open.
Mo, 7 vahve with Mo. 2 valve fully open.
Mo, B valva with Mo, 1 valve fully open.

=<y L||l"‘ ﬂ‘ﬂ -

__.-:-"" g

_r‘a

Figure 2T Tappet adjustment

Stud removal

Damaged studs showuld be remowved with
extractor tool, Part Mo, 4504, in conjunction
wih tappet adpistmant weanch, Part Mo, 85004,
a% shown in Figure 28,

Figura 28 Stud ramowval

Engine specification

Cylinder head

Material Aluminium alloy

Jaint washer thickness 1-02mm (0-040in}

Cylinder block

Material Alumninium alloy with cast iron liners
Crankshaft

Matarial Forged high tensile steel

Main bearing journals
Crankpin journals
End float

44-44—44-45mm {1-74856-1-7500in}
33-32-33-33mm (1-3120-1-3125in)
0-0284mm {0-001in) Min
1 1624mm (D006In) Max

Crankshaft regrinding size
1t undersize

Main bearing journals
Crankpin journals

2nd undersize

Main bearing journals
Crankpin journals

e undersize

Main bearing journals

0-254mm (0-010in)
44-18--44-18mm {1-7386-1-7400in)
33-07-33-08mm {1.3020-1-3028in)
- 508mim (0-020In)
§3-93=-43-8dmm {1 7295=1-T7300in)
32-B1-32-B2mm {1-:2920-1-2925in)
1-018mm (0-040in)
43-42-423-43mm (1-T085-1-710in)

Crankpin jourmals 32-31-32-32mm {1-2720-1-2725in)

Mote: Connecting-rod, big-end main bearing shells are available to suit crankshafts reground o the
abave gizes.

Pistans

Matarial Low expansion aluminium alloy

Size 62-53mm (2-46Zin)

All lands 62-17-62-26mm (2-448--2-451in)

At skirt 62-47-62-50mm (2-459-2-638in)
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Fiston rings
S
Whidih [(fompression)

Yaudih jecrapar)

- 7= Wknnw G- 7-0-01 Zire)
1-246 1-2560rmm (0-043-0 DEOim}
Growave charance O-038-0 OASmn
(01500035

3150-3 178mm (0-124-0125n)
Grenwe clearance O DA% TH039mm
(O-007 5—-H-0035in}

Gudgagn pin
Dhiamertzr

14 IR3-r4 2h8mm (0-9623-0 562 n)

Srall end tush
gie

1 23-14- 293 mm (O 5HF 7.0 5630in)

Camshaft
Boaring dismeeler
Baaring clearances

20-673-30-ETdmm {1-062-1-5630n)
G0 2-0041% Ty {0 BA0G =02 i)

End Float O-D6e—0- 1 Enum (0-0025—0 OGS

Chain priteh Q-525mm {03 TEn)

Mumbser i pinches aln]

Yalwea

Sear angla 45

Sear widih:
Inlet 1387 1-5B24mrm (0 0%5--0G0n)
Exhaust 1-5337-% -5 4nm (-0S5—0- DN
Valve lilt 7-24mm (%) 2R%in}

Walye guile lengihs {inlet and eahaus)
Walye quldre clearance

41-4—41-Bhnim (163015400
053 —0-03E%mm [(Q-0ME O K3&n)

SpringE

Free langth

Farred lengih and losid
Length and load valve oprn

I8-tamm (743600
34-11rm ¢1-343in) a1 14 365kg {32-TEIR]
28-6aram (1-125%in% a1 27 218kg (60-0MHb)

Flywrhaal
Material
Drizmeder

Chromiun G450 ifon
2461 XEmin {8 63in}

Startar ring
Mumber of teeth
Diametar aver igaih

100
257 31mm (19-15i0]

Crankshafr ldentification
Lolow conde

C-2%dmn {— 0 C0Qin} ragd
C-BOErun { —0-0200n b blue
- 1411 Bwrwny { — O-CH0in ] Green
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Enging — Cutaway

Description

Routine maintenance

The 850cc engine i3 & four-cylinder in-ling
unit having a diecast sluminium cylindes
hetad with cast inon valve guides and siniered
ron seats, Diecast aluminiem is also vsed for
the cylinder block which incorporates
removabila wet linars. The forged steel
crankshaft is mounted on thres steel backed
main besrings.

The engine oil level should be checked weekly
and topped-up If necessary 1o keep the oll
capacity a1 3-13 litres (550 pints). v is
important that this capacity is kepl constan)
for any appreciable drop in the keval will

resudl in poor lubrication and possible enging
dlarmage

To ensure the lubrication system is kept clean
and free from impurities, the engine oil should
be changed and a new ol filter fitted every
6,000 miles,
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ENgine Service operations

The following sarvice operations give

detgiled instructions or sarvicing and
dismantling akl the major engimg assemblies.
Whers it is necessary to remove ancil lary
companents and parts rafer to the Spprapriale
gariians of the warkshop manuwal

Before reassembly during any operatian, all
components 3houkd be thoroughly claaned.
paying particular atienlion to joint faces and
earing surfaces. Any local high 2pots oF burs
on the jaint laces should be carefully removed
using a fine file. Emsure Ihar any piecs ol
gasks of diri in a blind tapped hols i
removed during cleaning, as the boll o 3craw
woy benrtom befors the holl head abuta the
maling part. When tightaning a boll which
bedtomE B charactaristic springiness may e
fedt. IF this oocies the bolt should be removed
and 1he hole cleaned out.

QOperation 1 — Enging removal and
installation

The sngine should ba remoeved complete with
gearboy

To ramove

1 Disconnect bty

2 DCrein coaking Sy ST
3 Crein snigires il

4 Slacken bote clip and disconnect the
radigtar top hase Irom the thermostan housing.

§ Slacken hose clip and disconneci the
radiaver botom hose from the watar pump.

& Slacken hose clip and disconnact haater
hosa a1 watar pump.

T Slackan hosa clip and disconnect hester
o from cylinder head adaptor and unehp
Irpm mounting bracken attached b rockers
Cover stoed.

A Disconnact altarmatar lead and renvsve
alternalor.

% Dizconnact sterter motor o

1% Digconnact lemparalure Jaupa sender
wnir lead al thammostat housing.

11 Disconnedt the oil pressure warmng bhight
kead from the sendar an the cylindar black, or
dizmpnneet the oil pressare pips il a gaoga

13 fittad.

12 Disconnect high and Ww 1ension eads
from Lhe conl.

11  Remgwva air choang:.

14 Digconnect e accelaratr cable from the
carburetior bracket. and mlsasa cable from
IrunEien .

46 Disconnect the choke cable at the
Carburattor.

1§ Slackan hose clips and disconnect the
water pump and thermostal housing hoses
al the manifold adaptor

17 Discoorect fual trag reduction sleeve al
the carburaioe and unchip the fuel rap from
mounting bracket.

18 [sconnect the brosher pipa trom 1he
carburetior to the fillar Cag.

19 FAgkease the acceleraior cabla retue
sprivig from the abuimen brackel on the
cyhindar haad,

20 Disconnmect the fusl pipa. cabarettor o
pump. takmg,care not v damaga the pipe
whan rerroving rhe ralaivnng Clips. Bamove
fiaeh pipe supponing ‘P clip {from 1the rocker
cover stud.

21  Remowe weo nots ard lockweshers
gacunng the mandold adaptor and drip Way 10
the marndakd and ramowe complets wilh
cartsrallor.

B Disconnact pawrel supply pipe an foel
pump and plug 1o privent lss of tuel anid
ingress ol dirt,

#5 Dusconnect ihe clutch cable fnom fhe
OPAraTing arm, e tha lacknut and
adgus1ing nut and withdraw tha cable from
1h& [unmion

24 Pull the clutch cablke outer skeave Jrom
the retaining hobe in tha engine hackplate

26 Disconnect echaust downpipe 81
rAnilold.

26 Hamtwe starter motor,

27 Disconnect speedometer cable ot
gearbox pear Govar.

#4  Permove heater and choke knobs from
cantr CONGOIE, unserew hocking nuls And
disconnect heawr and choka cables.

28 Unscrew gear levar knob
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I Remove W LGRWS BeCUring rear of
cerire console (o doivashaft tunnel and b
conacle complale with gaiter over gedn baver.

M Pnsa ol tha epring retaining cllp from
tha gmar lever ball joint cap on Ihe gearbox (o
COWAr 10 [eMowe the gear wvar.

32  Unscrew six sell-tapping screws and
femwe engine rear access pane.

23 Disconnect drveshah from gearbos redr
coupling.

24  Femove Iwg self-tocking auls and
washers, sacuring the anging front maunbng
rubbars to chassis mownting brackets.

A% Belors removng gearkox rear mounting.
support &ngune and gearbox assembly by
means wl 4 suitable jack irom underrsath the
vahicls & Lfting gear thriough bonnet apanune.

8 Rarmowe three set sorews and sl -locking
fsts o derach gearhon support brackst fromn
chasss Mounting.

Note: Qne set screw and nut 3lso 98CUreE
earthing bresd.

37 Fuliengine and geaibox agsambly
stlghtly forward, lilt o clagr angina front
moueting brackels and then carahully lawer
pazgmbly onto A suitaole ase.

32 Ramave Iwo bolis wx nats and six
bpckwashers and separale the engine and
gearbox assemoky.

39  Ramova ancillany components (568
appromiate secLony and camry out the
TIECESSANY SANiCE Dperainns.

To raplecs
1 RAedit ancillary Somponents.

2  Secure the engine and gearbor assembly
Loguther with the two bolts, six fuls ard s
Iochwashers.,

3 Support the enging and gearbox with
liftirvg gear or a suitable |ack and offer up to
the '.rehicla__c:hnsiis

4 Carefully raisa the azsembly and locata
Bovine mMglariing rubbers in fromt chasms
reeeting bracket.

5 HRaise the gedrbox and posmen geaibax
suppart bracket in e wly it chassis
mounting ond securd with three cal SCrews
and self-locking nus.

Note: Socure earthing brand 3 cne living
paint.

& Reconnect driveshalt to gearbax raar
coupling with four boltz, puts and lockwashers -

7  Securé gngine ront mounting rubbars 1
chaessis wilh Two self-loching nug and
washars

Mote: Ensure mounting rublbar resiricton cups
ara camaclly fitted d ramowsd wheh
dismantling engine.

B Fu &ngina rear acceds panel to bulkhead
will gix self-tAapping SGraws.

9 Locafe gear leyer 0 gaarhox tup coves and
sEcyre in positien with cap and rétanng elip.

10  Lower centre fonsole, including rulter
gaitar aver gear kaver, and fit to diveshalft
turinel with 1o SCr2wWs

11  Rwploce gear lever knob and Gheck thar
itie rubber gl i3 cdractly safted.

12 Fit locking ms and press Choke and
haatar knobs ono conipl cables on cenire
consolé.

"13  Recohnect apeadomster cable at gearbor

rear ooV
14  Refil gtartar modor,
15 Feconnact axhaust downpips 10 mantold

18 Fead rhe clutch cabka outer slaeve
throwgh the retaining hole in 1he Bngine
backplare.

17 Faed tha cluich eahle through the
Truahinn on the cluteh oparating amm and
secure with the locknet And adjusting nut

18 Remove plug and connect petrol sUpply
pipe at fuel pump,

19 Secura the manifold adaptor Coamplete
with carbureticn and drip tray ta the manifold.

20 Roconnest el pipe, carburaiusr o pump.
and securm with redainmg clips KBefit ‘P clip
to rocker Gover st

21 Refit accelerafor cable meburn Sphing to
abutment bracker.

22 Aaconnect breether pipe from carpurattor
1o hller chp '

2  Reconnact fuat rap reduction skeava to
carbutettor and sgcure leal rap to Mounling
bracker
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24 Reconnect water pump and thermostat
housing hoses to manifold adaptor,

25 FReconnect choke cable and accelerator
cable &t carburettor.

26 Refit air claaner,

27 Reconnect high and low tension leads
at col.

28 Reconnect oil pressure warming light |aad,
or oil preasure pipe if gauge s fitted.

29 FReconnect temperature gauge sender unit
lead at thermostat housing.

30 Reconnect starter motor lead.

31 Refit alternator end connect leads.

32 Reconnect heater hose at cylinder head
adaptor, refit jubiles clip and secure hose 1o

mounting bracket ettached to rocker cover
stud.

33 Reconnect heater hose at watér pump
and secure with jubilea clip.

34 Reconnect radiator bottom hose at
waler pump.

35 Reconnect radiator top hose a1 thermosiat
housing.

36 Refill engine and gearbox with
mecommended oil.

37 ARefill the coaling system,

38 Heconnect hattery

Operation 2 — Flywheel and ring
gear removal and replacement

Fliywheal removal
1 Remowve the gearbox (see Section G).

2  Unscrew six set screws, complete with
lockwashers, and remove the clutch assembly
from the flywhesl

3 Raelesse the tabwasher, ungcrew three set
scraws, and remove the flywheel assambly
from the crankshafl,

Starter ring gear removal

1 [xill a hole 6-35mm (0-26in) diameter &t
the paint of intersection of a scribed line
batween any two teeth and a scribed line
midway between the root diamater and the
inside diameter of the ring gear. Ensure that
the hole is not drilled through the ring gear
into the flywheel, as this will interfére with the
subsegquent balance of the flywhee!.

2 Hold the flywheel assembly in a soft-jawed
Vice.

3 Place a cloth of heavy material over the
ring gear as a protection against flying
fragments,

Warning: Ensure adequate protection,
particularly for the eyes. to pravent injury from
the possibility of fiying fragments when the
ring gear is split.

4 Place a cold chisel immediately above the
cantra line of the drilled hole and strike
sharply to split the ring gear.

Refitting
1 Heat the replacement ring geer uniformly
to a8 maximum of 200°C,

3 Place the flywheel on a flat surface. clutch
face side uppermost, and clean the nng gear
Ioeating surface.

3 Locate the ring gear and hold in position
until it contracts sufficiently to grip the
fiywheel.

4 Allow the ring gaear o cool gradually to
awvoid distartion.

Figura 1 Fitting fiywheel bearing

Refitting flywheel assembly

1 Clean the flywheel mating face with the
crankshaft and crankshaft flange. Check the
dowal for damage, and check that the
crankshaft spigot bush is in position, Check
the bush for waear. If wear is evident, knock
out the bush and fit 8 new one using tool
Mo, RT 7485 (see Figure 1). Neadia roller
bearings have been used as an alternative 1o
the bush and care must be taken when
replacing these. It is important to note that the
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hardaned, square end face of the bearing must
face the tool used to prass in the bearing. Use
of the rolled end of the baaring will lead o
shell distortion and needle failure, The
manufaciurer's name and designation mumber
may be stamped on the hardened end face in
some instances, enabling it o be sasily
identified However, this does not apply with
all manufacturers and care should be
exarcized 1o identify the comect end by its
shape.

2 Fit the flywheel to the crankshaft, locating
over the dowel in the crankshaft.

3 Secura the flywheel aszembly to the
crankshaft with three sel screws, and 2
tabwasher, tightening to a torque of 4-03kgm
(291bft). The tabs of the washer should then
be hent ovar 1o lock the set screws.

4 Check the fiywheel for misalignment using
a clock indicaior gauge. A 0-08-0-13mm
{0-003-0-0085in) run-out is permitted, but if
this is exceeded the fiywheel must be
replaced with a new assembly

§ Using tool No. RT 7485 as a centraliser, of
a primary gear from a gearbox, replace the
clstch disc and pressura plate assembly on the
lywheel, securing evenly with Six Set screws
and lockwashers 10 a torgue of 1-66-207kgm
{12-151bf) see Figure 1. The pressure plate
assembly should be tapped with 3 hide mallat
to ensure that it iz square on the flywhesal

6 Check clutch run-out does nol exceed
0381 mm (0-015in) on the steel thiust disc.

7 Refit gearbox.

Figure 2 Centralising the clutch

Operation 3 — Sump removal and
replacement

1 Drain engine oil.

2 Unscrow fifteen set screws and remove
spacars, lockwashers, sump and gasket.

3 Clean the sump and its seating on the
cylinder block face.

4 To eliminate possible ol leakage the two
centre front and rear fixing screw threads
should be thoroughly cleaned with petrol and
coated with Hylomar sealant before refitting.

§ Fit new gasket, replace sump and tightan
the fiftean sat screws, spacers and lockwashers
avenly

Operation 4 — Oil pump removal
and replacement
(with sump removed)

1 FHotate engine until on TDC.

2 Disconnect spark plug leads from the plug
tarminals.

3 Remove the high and low tension leads
from the coil.

4 Unscrew the single bolt. complete with
washer and lockwasher, securing the
distributor clamp to the cylinder block and
ramove the distributor. Do not disturb the
clamping bolt securing the distributor unless
the ignition timing is 10 be adjusted.

§ Unscrew two nuts, complete with
lockwashers and remove oil pump assembly,
including filter, from the cylindar block
{Figura 4).

B Drift out the pin securing the thrust muff
1o the distributor/oil pump diveshaft which
can then be withdrawn upwards through the
distributor housing.

7 Inspect oil pump and driveshaft assemblies
for possible damage and renew if necessary.
Note: In production it has somatimes been
necessary to fit one or two 0127 mm
(0-005in) shims batwean the oil pump
driveshaft bush and the cylinder block (ses
Figura §).

It is not necessary, when dismantling the oll
pump, to remove the drive bush or shim, il
fitted. However, if the bush and shim are
removed, it is important that they are both
replaced when re-assembling the pump.
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Failure to replace the shim or shims will cause
excessive end float of distributor driveghaft,
resulting in poor meshing of the drive gear and

Brygine noise.

The backlash between camshaft gear and
driveshaft gear must not excesd 0-0762 mm

(Q-003 in).

Feassembla COMpPOanents in wvarss onder.
Refit pump to cylinder block ensuring that the
engine is on TODGC.

When replacing the oil pump driveshaft ensure

the large ‘D" of the driving gear offset dog is
facing towards the cylinder block with the slot

aligned in a "5 minutes past 7 o'clock” position,

|

Figure 3 Engine, cylinder biock — exploded
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I W pump 11 Lockwsashear

7 Gt 12 Nin

3 Extansion — Emby angines 13 Ol pumg driving $halt
4 Filpee 14 Gear

5 Sal fcneu I'6 Shatt

& Emmension — Later engings 16 Pin thrust milf snd gear
¥ Bol 17 Theast mufl

B Lockwashar 18 Bush

9 Gastst 18 Shimn

10 Stisd

Operation 5 — Crankshaft rear
cover and oil seal replacement
(with flywheel removed)

1 Unscrew six set scrows and remove oil soal
cover, complete with oil seal and gasket from
the cylindar block,

2 Using a suitable tool, press the ol seal
from the rear cover,

Nota: Do not use a screwdriver as this will
damage the oll seal seating.

3 Carelully press a new oil seal into the rear
cover, To ansur the seal iz seated firmly and
squarely use a press tool, similas 1o that shown
in Figura B.

4 Locate the two dowals of tha rear cover in
the cylinder block and then sacure the cowver
with six set screws and lockwashers (s8e

Figure 7).

Operation 6 — Timing chain cover,
oil seal and gasket replacement
(without engine removal)

1 Drain the cooling system,

2 HRemowve the radistor, complete with hoses,
from the vehicle,

3 Slacken alternator mountings and remove
the fan belt.

4 Unscrew four nuts and lockwashers and
remove the water pump from evlinder bleck.

6 Unscrew the retaining bolt and withdrew
the crankshaft pulley.

Figure 5 Oil pump driveshaft shims

Fipure & FReplacing rear cover oil saal
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/

Figura 7 Fitting rear cover

& HAemowve seven bolts and twao nuts,
complate with lockwashers, and detach the
timing chain cover from the cylinder block,

7 Extract oil saal from eover uging ool
Mao. RT 7480 and drive handle part No. 6560
(soe Figure 8),

B Fit new oil seal, using toal No. RT 7480
and drive handle, locating as shown in

Figure 9.

8  With the aid of centralising tool part Mo,
AT 7481 fit the timing chain cover complete
with gasket to cylinder block, sacuring with
saven bolts, two nuts and lockwashers (ses
Figura 10).

10 Replace crankshaft pulley, water pumgp,
rafit fan belt, and secure alternator.

Figure 3 Replacing front cover ol seal

11 Replace madiator, reconnect hoses and
refill the cooling systam.

Operation 7 — Timing chain
replacement
(with front cover removed)

1 Rolease locking plate, unscrew two bolts,
remove camshaf sprocket and lift off timing
chain. Retain camshak sprocket locking plate.

2 Fit mew timing chain to crankshaft and
camshaft sprocket which can be secured 1o
the camshaft, using the locking plate and
two bolts.

Figura 8 Extracting front cover ofl seal

Figure 10 Centralising front cover
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3 Check valve timing, ensuring that the
tirming mark of the camshaft sprocket aligns
with the Woodruff key on the crankshalt
{sea Figure 11).

4 Check the timing chain tensioner for wear
and replace if necessany.

10 Fit a new camshaft sprocket lock plate,
refit the bolts and bend the tabs

Operation 9 — Cylinder head
removal
(without engine removed)

1 Timing mark

Figura 11 Alignment of camshaft sprocket
and Woodruff key

Operation 8 — Camshaft sprocket
alignment (timing chain cover and
timing chain removed)

1 First ensure that the timing mark on the
camshaft sprocket aligns with the Woodruf{
key on the crankshaft to align No. 1 or No. 4
piston on TDC.

2 Release locking plate, unscréw two bolis
and remowve the locking plate and sprocket.

2 Ensura that the timing mark, a noich, on
the camshaft end aligng with the Woodruff key
on tha crankshaft,

4 Remove the crankshaft Woodruff key.

B Temposanly refit both sprockats,

B Check the alignment of the sprockets by
placing a straight édge across the teeth of both
sprockeis.

7 Comect any misalignment by fitting an
altarnative spacer bahind the crankshaft
sprocket, Alternative crankzhaft sprocket
spacers, increasing in thickness by 0-005in,
are available.

B8 Remove the sprockets.

8 Refit the drive key.

1 Disconnect battery.

2 Remove blower motor &ir hosa
3 Drain cooling system.
4

Release the two retaining clips and remove
the air cleaner body from its base plate.

& FAemove two bolts securing the air cleaner
base plate to the carburatior,

6 Remave the oil filler cap. disconnecting
the engine ventilation pipe from the
carburatior.

7 Disconnect the heater hoses from the inlet
manifold adaptor and the water pump.

B8 FAemove the radiator top hose.

8 Remove the distributor cap and leads

18 To allow sasier access remove the single
fixing bolt securing the distributor 1o the
cylinder block and remove the distributor.

11  Remove the two rocker cover nuts and
remove cover complete with the healer hose
and fuel pipe clips.

12 FRemove the petrol pipe from the
carburettor, plug to prevent ingress of dirt.
Remave the pipa from the clip on the side of
the cylinder head and hold the pipe back to
the zida of the engine compartiment with
adhesive tape to facilitate access to the
cvlinder head.

13 Disconnect the lead from the temperature
sander in the thermostat housing.

14 Disconnect the acoserator cable from
the carburetion bracket

16 Disconnect the choke cable from the
cdrburetior.

18 Disconnect tha inlet manifold hoses at
the manifold adaptor.

17 Disconnect the sdvance and retardfuel
trap pipe from the carburettor.

18 Disconnect the accelerator return spring
fram the throttle inkags.
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Figura 12 Cylinder head and manifolds — exploded
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The engine

18 Remove the nut securing the carburettor
abutment bracket to the carburettor, ramove the adaptor from the manifold studs,

complate with gaskat.
20 Femove the remaining nut securing the
carburatior to the manifold. Remove carburetior i d
complete with gasker

21 Remove two nuts and washers and

Remowa the drip tray complens with
gaskt,
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23 Remove the four nuts securing the rocker
ghaft, Remove the rocker shaft assembly.

24 FRemove the eight push rods, canefully
noting thair correct order for subsequen
replacemant,

28 Disconnect the downpips from the
exhaust manifold. secured by tao nuts

26 FRemove the three nuts and lockwashers
eacuring the cylinder head to the cylinder
block on the spark plug side.

27 Remove the three bolts securing the
thermostat housing 1o the cylinder head.

28 Remove the nut securing the dipstick
support bracket and earth lead 1o the cylinder
Riead.

28 Remove the 12 nuts and washers
securing the cylinder head to the cylinder
block studs.

30 Remove by-pass hose from thermostat
housing, fitted on early vehicles only.

31 Carefully lift the cylinder head complete
with inlet and exhaust manifolds from the
eylinder block. Aeplace in reverse ordar, atter
claaming the cylinder head and block faces
and fitting &8 new gasket

To ensure a good seal when replacing the
cylinder head, smear grease around the metal
edges of the gasket bore eyelets.

Tighten the cylinder head nuis 10 a torque of
I-46kgm (25 0Ib it} in the sequence shown in
Figure 13 The thres nuts fitted to the spark
plug side of the cylinder head should be
tﬂhlmnd o A torgue nil-ﬂ?li;gm (151b ).

Figure 13 Cylinder head nut
tightaning sequence

Operation 10 — Cylinder head
decarbonise (with cylinder head
removed)

1 Ramowve the spark plugs.

2 Remove the nuts and lockwashers securing
tha infet and exhaust manifolds 1o the oylinder
head. Remove the manifolds and carafully
remove the manifold gasket

3 Using a suitable valve spring comprassion
toal, remove the valves from the cylinder head,
keeping in correct order. Retain the valve
sptings. cups and cotters for inspection.

4 Check the inlet and exhaust valve guides
fosr wear and renew if necassary.

5 If valve guides are worn remove them
using tool No. RT 7478 (see Figure 14},

6 Examina the valve seats for pitting and
wear. Reface whare necessary, remaving the
minimum of material.

7 Examine the valves for burning and reface
if nacessary. Replace any valves having bani
or worn Stems,

B Test the valve springs for fatigue to the

dimansions given in the data at the end of
this section,

8 FAemowve carbon deposits from thi
combusgtion chambers and ports. Usa a pece
of sharpenad wood to bresk up the carbon,
and then polish with wire wool.

Figure 14 Valve guide removal and
replacamant
1 Walve gunds wmaval

2 WYalye guodn mplacament
3 Valve usde prosscoon siesve
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10  Clean the foce of the cinder head and
rarave all reces of carban and any high spots.

T Claan out the waber ways.

Il demsagits axist on the pglon crowng
proceed o follows:

{a] Tum t(ha crankshatt umil the Noz. 1 and &
pistors arg at TDC.

(b} Fill the Mos. 2 and 3 cylindar liner baras
with chean non-fluffy rag to prevent carbon
Tallireg Inle thes Bores, and Covar the cam
follower aportures.

(o) Caradully, without Boonng 1he prLon
Stawm, Moyl T Carbon deposits ladving &
band of carbon approxhmately 3 1 mm (Fm}
wida arcund tha peniphaty of the pision crown,
on No. 1 plston. Avioid carbon panticles falling
inlo the cylinder block water ways. Rapeat lar
Mo, 4 pigion.

(d} Turn tha rankshaft to enabde pistona 2
ard 3 to ba cleanad.

To rapisca
1 Clean the cylinder block face, remaving all
tracas oF carban and any high spots.

2 Raplece vahew guices: in Sylinder haad
using doal Mo, BT 7478 (sen Figuie 14).

3 Lapn the valves vsarg Tane einding pasie
unil g gag-tight joint is obtaned. Engura
valves are replaced in originel positions end
that ng grinding pAyIe pericles remain.

4  Lubwicate the valve siems with clean
engine ail and aggemble 1o the cylinder haad.
Ensure that valve gpring collars and splil cotlers
ara coareciy geated. Ranaw valve stem

il soals. )

Fefit the cytinder hesd, using a new ocylindar
head gekat.

Operation 11 — Fistuns,_El:;nnecting
rods and bearing replacement {with
cylinder head and sump removed)

Ta Pisrrelwl

1 FRamaowve cil pump assembly (360
Oparetion d).

2 Turn the crankshaft o bring numbears 1
and & confecting rod bots to an ACoable

peosition.

¥ Check the identitying marks on the
conrmeung rods and bednng caps. Mark if
ABCBEEATY.

& Rualmaze tha Iocking plies, pnscnvw 1hs
baks and remove The big and bearing Caps.
cormplers with the [Owet halt bearing shedls

5 Push the connecting rods arkd pistons
upwards and camsfully withdraw, idennlying
1or reassemibly,

8 Match up the top snd boem beaning
ghells and capa with 1her especive
connacting rods and preton eEsarmblies.

Owvarheul

1  Immerse meton ded con bod asaemblies in
hot wiler lor 8 ey mineles, then mlease tha
gudgesn pin reidinlng circlips.

2 Lising o suitable &ift remowa the pudgeon
pins and dconnesr the con reds from thae
alsiong.

3 Chseck the small and bushes for wear and.
if necessary, ravew uting & suitahle hand prase
to remowe the old bushes and Tit naw. Ensurg
that the oil hoke wm the Besh cixraaponds with
thee hole in the cotnecting rpd.

4 Hawing pressed in rew smgll end bushes,
check thal they will accapt raw gudgaan pHns,
fer WL #nay b MECERS ANy 10 resm oul the bushes
with a0 axpending raamear undil a light push

lit i1z ablained.

Nota: ILis importand during this operation
that the bush it reamad squarely (o the con
rod 10 snaure corretl algrment.

5 Rermove Ihe pmsion rings with an expandar
tool and chan

& Clgan tha pisions, removing &k Cabon
Jeposis, panicularly from the piston rifg
grooves,

7 Assembla pistons to the cormacung rods,
SBCUMING in position with the gudgesn prs
gnd circlips. 1t may be necessary 1o hgat tha
piskons in hot water [0 laclilgte the gparation.

Mota: Engines up la Mo, BJ/BS/IEH6E have
angled con rods whith rmust b assemblad
with culaway angle on camshaf side.

3 Bofors fitting tha piston rngs. positien the
rings in thair appropriate nees on gapping,
which shoubd Ba 0-17-0-30mm (0 007 -

001 Zin).

8 Fit the piston rings, litting the SCraper nng
in the lgpwear piston groove, followad by the
tEpar COMmyEession ring

Morta : The top mark gn tha tapar COmpWassien
ring st face Jppermost. The uppar groove in
the mston actommodates the plain
COMPrBSEIH 1ng

10 [nsert ihe piston 8&0d connacung rad
assemolies inla the approprate bores,
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ensuring that the “front’ mark on the piston
crowns are facing forward, The piston rings
should be arranged so that the gaps are
equi-spaced around the piston circumferonce,
ie. 120" apart, ensuring that no gap is in lina
with the gudgeon pin. Compress the rings
using a tool similar to that shown in

Figura 15.

11 Fit new big end bearings into the
connecting rod end caps.

12 Pull down the connecting rod and
locate onto the crankshaft, position the caps
and secure in position with bolts and locking
plates, tightening to a torque of 2-90kgm

(21 b ft). Ensura that the comect con rod capa
are fitted to the corresponding con rods.

13 Replace oil pump assembly, sump and
cylinder heed.

Operation 12-Crankshaft removal
and installation (with sump, front
cover, flywheel, rear oil seal cover,
connecting rods and camshaft
sprocket removed)

1 Remove two bolie and lockwashers and
detach the camshaft retaining plate,

2 Unscrew two nuts, completa with
lockwashers and remove front engine plate
and gaskets from cylinder block,

4 Unscrew four set screws and remiove the
rear engine plate from the cylinder block.

# Remove four screws and detach the front
end rear bridge pieces from the eylinder block

§ Disconnaect all three main bearing caps,
each secured by two nuts and washers,

6 The cranksheft can now be withdrawn
fram the cylinder biock.

Overhaul
1 Inzpect and check crankshaft main
bearing journals,

2 Fit mow bearing shells to crankshaft and
bearing caps (see data for reground joumal
and oversize bearings availabla),

3 Position the crankshaft complate with
bearing shells and refit ‘rear” and ‘cantre’
bearing caps.

4 Locate the upper half of the thrust washer
in the register on the inside face of the
crankshalt bearing bore in the crank chse,

Figura 18 Compressing fings for
rafitting pistons

§ Position the front’ bearing cap and locate
the lowar half of the thrust washaer in the
registar in the cap inside face

Nota: The thrust washes is fitted 25 that the
‘thirust face”, idertibed by ol grooves, bears
against the crankshaft ground face.

& Fit new bearing cap nuts and washers and

tighten to a torque of 3-31 kgm (24 1bfi).
Check tha crankshafi end flioat as follows:

(a) Assemble the two halves of the outer
thrust washer in the register on the outsida
face of the ‘front’ bearing cap and block.
Ensure that the oil grooves are facing
forwands.

(b} Position the steel countersunk thrust
washer, against the by-metal thru 1 washer
halves, with its countersunk aperl re facing
reanwards.

{c) Raplace crankshaft sprocket spacer and
sprocket.

(d} Position crankshaft pulley and secure with
halt, plain washer and lockwasher.

(e} Turn crankshaft assembly to ansune
freedom of movernent and secure a dial gauge
to the crank case so that the indicator
plunger rests, in a loaded condition, against a
machined surface on a crankshaft balance
weight.

() Carefully sirike the rear end of the
crankshaft with a hide mallet 1o force the
shaft against the disl indicator plunger. Zero
the dial.

(g} Carefully strike the pulley and of the
crankshaft to force it in the opposite direction
and note the gauge reading, which should
indicate 0-0764-0:279mm (0-003-0-011in).
th) If mecessary, adjust end float by remaving
the front main bearing cap and existing thrust
washers and renewing with thrust washers of
a suitable thickness (see data at end of this
gsection, page 21).
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Refit bearing cap complete with shell
hearings and recheck the end float.

Note: The end float may also be checked with
feelar gauges inserted between the thrust
washer and the ground face of the

crankshalt,

To replace
Replace components in reverse order.
Note: When refitting front and rear bridge
pieces care should be taken to ensure that
their faces mate flush with the cylinder biock
face, Mew cork insers should be fitted when

replacing bridge pieces.

Figura 16 Engine, crankshaft and camshaft — exploded
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Operation 13 — Camshaft removal
and installation (with timing chain
and sprocket removed)

Remowval
1 Remowe ongine assombly (see

Oparation 1).

2  Unscrew beeo nuts and if off the rocker
cover and sealing gaskel

3 Remowve four nuts and washers from the
rocker shaft support bracket and remove the
complete rocker assembily.

4 Withdraw the eight push rods keeping
them in their corect order.

§ Remove cylinder head and distributor.
& Remove sump (see Dperation 3).

7 Remowa two nuis, complete with
lockwashers, and remove the oil pump
&ssembly, complete with filter, from the
cylinder block.

B Knock gut the pin securing the thrust muff
to the distributor and oil pump driveshaft
which can then be removed upwards through
the distributor aperiure

8 Remove the two bolts, and lockwashers,
securing the camshaft retaining plate.

10  Unscrew three nuts and washers and
remove the front engine mounting plate from
the cylinder block, including the gasket.

Figure 17 Camshall beanng removal
and repkacemeant 100l

1 Hardeshoa
2 Laige '[¥ weshar

11 Lift the tappets up through the cylinder
block and carefully withdraw the camshaft.

To raplacs
Replace in reverse order, fitting new gaskets
where applicable.

Mota: When refitting the distributor driveshaft
ensure the large "D of the driving gear offset
dog is lacing towards the block at No. 1
piston, i.e slot in a "5 minutes past 7 o'clock’
pasition.

Take the opporiunity of checking the camshaft
and-float, which should ba within 0-064-
O-16mm (0-00265-0-0065in). Pull the camshaft
out against the retaining plate, and insert a
fesler gauge between the groove and the
retaining plate. Reduce the end-float by fitting
a new retaining plate. The camshaft retaining
plate, fitted as original aquipment, is 4-627 mim
{0-182in) thick. A service plate 5-258 mm
{0-207 in} thick is available to counteract any
end-float, but it may, of coursa, be necessary
to reduce this thickness to give correct
and-float, dependent on amount of wear

Operation 14 — Camshaft bearing
removal and replacement (with
camshaft removed)

Ramaval
1 Ramove flyvwhesl (see Oparation 2),

2 Unscrew four set screws and remove the
rear enging plate from the cylinder block.

3 Dol & hole in the camshaft core plug and
prisa fram the cylinder block.

3 Semall ‘D weashor & Pikot

& Marsirol
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4 Pross out the rear, centre and front (b} Applying firm pressure rotate the general
camshaft bearings uging general tool tool handle until the camshaft rear bearing is
MNo. 18G 1244 and tool No. 7482 (see removed completely from its location.
Figura 17} as follows: (¢} To remove centre and front camshaft

{a) Insert general tool and position pilot, bearings position the general tool and
mandral and horseshoe &s shown in Figure components as shown in Figure 19 and

18. Figura 20.

R H'IIH"fIIIIII
.

camws

IIII ﬁ]F‘IIIIIIIMIuEﬂHIIIIEIII.IIIh

ofliRo

1 Pikdl

2 Bapnng
3 Mandrel
4 Hoiwashos

Figura 18 Removing camshaft rear bearing

¥ .
24 SRR \)
I | i I Harseshos

& Warial

- R
R A

Figure 20 Removing camshaft front bearing
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To raplace

1 To wm& baarings position the
geneal Components as shown in
Figures 21, 22 and 23.

Mote: Ensure that the ail holes in the
bearing shells comespond to those in the
cylinder block.

] | BT PR
T L T L FTA T T TR !

B
o

b
|

FERIRE eI ||:!!|I||l||||||" "y |I IIII.‘"
e T T EC AT e e S S T AR e i R A

1 Piloi
& haandned
3 Basnng
4 Srnall TV woadher
< 5§ Homseshos
Figure 21 Replacing camshaft rear bearing
; : y - B ¥
IR R 1 o o410 L Rt A g — — 4 X
=
L
P 1 Pilod
) ! 2 Baanng
3 Manded
4 Graall DX washer
: B Horseshos
Figure 22 Replacing camshatt centre bearing :
i ;-.: i
il
I .l 1
& IH R e e TR e e e
1 Hoseshos
- | 2 Large [ washer
i 3 Beanng
4 Maendii
&5 Pilm

Figure 23 Replacing camshaft front bearing



18

The engine

Operation 15 — Cylinder liner
replacement

Follow the dismantling procedurs outlined in
operations 1 to 14 and then continue as
follows:

1 Extract the four liners from the cylinder
Mock using a tool similar to that shown in
Figura 24.

Figure 28 Removing cylinder lingrs

2 Remowve all signs of sealing compound
from both the liners and their seats in the
cylinder block.

3 Messure the liner bores for taper, ovality
and maximum swear,

Note: Cylinder linors are manufactured in
differant grade sizes and are graded as high.
low or mean. Pistons are similarly graded and
it & important that a piston and cylinder liner
should be of the same grade. The grade of the
piston is stamped on top of the piston with
the appropriate grade letter, i.e. H—High,
L-Low, M—Mean, The grade of the cylindes
linar is marked on the outside wall with the
approprate letter [see Figur 25].

Pistons and cylinder liners are available from
the Sparés Department of your Dealer n
matched pairs.

It should be noted that if pistons or eylinder
liners, available saparataly, are fitted, the
appropriate part number with a suffix H, L or
M should be quotad when ordering.

Operation 16 — Engine rebuild

The tollowing information covers the
rebuilding of an engine that has been

completely dismantled, e.g. 1o replace liners etc.

Figure 26 Fiston and lingr markings

1  Smear IC] ‘Silcoset 152" sealing compound,
thinly, around the seating face of the line

and its location in the cylinder block, making &
thin but complete 360" seal (see Figure 26).

Figure 28 Sealing cylinder hners
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2 Using & tool similar to that shown in
Figura 27, inser the liners into the block and
ensure that they stand proud 0-050-0-152 mm
{0-002-0-00Gin) from the cylinder block face.
Check that there is 0-381 mm (0-016in)
clearance batweaen linars,

Figure 27

Fitting cylinder liners

3  Assemble new pistons 1o the connecting
rods, securing in position with the gudgeon

pins and circlips, To facilitate this operation

keat the pistons in hot water.

4 Before fitting the piston rings position in
the appropriata liners for gapping, which
should be 0-17-0:30 mm {0-007-0-012in).

8§ Insert the piston and connacting rod
assamblies into the cylinder liners with the
scraper and compression rings in their correct
grooves and the ring gaps in their comect
locations as described in Operation 11
Compress the rings for installation using 8
compression tool, similar 1o that shown in
Figura 15

@ Fit new hig end bearings in the
connecting rods and caps. Ensure the carrect
bearing sizes are used, see engine data.

7 Check crankshaft man bearing journals,
sae engine data.

B Fit new main bearings to crankshaft and
bearing caps.

9  Fit new thrust washers to the crankshatt
ensuring the thrust face of the first washer
makes good contact with the ground face
of the crenkshaft

10 Replace crankshatt to cylinder block, fit
main bearing caps in comect order, rear, cantre
and front, sscuring with six nuts and plain
washers. Always fit new bearing cap nuts and
tighten to & torque of 3-316kgm (24 1bft).

11 Fit & naw oil seal into tha rear cover,
position & new gasket and secure the rear
cover to the cylinder block ensuring the

dowels are firmly seated in their locations.

12 Fii front and rear bridge pleces with cork
packing, ensuring the end faces are flush with
the cylinder block, and secure with the four
SCTEWS,

13 Replace the rear engine plate, fixing with
four set screws and lockwashers,

14 Fit flywhee| assambly to crankshaft and
secure with three bolis end tabwwashers,
tightening to a torque of 3-87-4 14kgm
{2B-301bft). Check flywheel run out (see
Dparation 2).

16 HReplace front engine plate and new
gaskel 1o the cylinder block and secure with
three nuts and lockwashers.

A6 Fit the crankshalt outer thrust washers
with the oil slots facing forward, followed by
the steal thrust washer with its countersunk
aparture facing reamswards.

17 Fit the Woodruff key sprocket spacer and
crankshaft sprocket.

18 Using the crankshaft pulley or flywheel,
turn the crankshaft until the Wood uff key is
pointing o 11 o'clock’.

19 Turn the camshaft so that the groove in
the ond of the camshaft is in slignment with
the Woodruff key on the crankshaft

20 Replace the camshaft sprocket along with
the timing chain and secure with two bolis
and the locking plate.

Z1 Using a straight edge. chack the
camshaft sprocket is in alignment with the
crankshatt sprocket. The valve timing mark on
the camshaft sprocket should now be pointing
to the Woodruff key on the crankshaft.

22 Check timing chain tensioner for wear,
renew if necessary, and locate on the lug in
the timing chain cover.

23 Fit the timing chain cover and new
gasket to the front engine plate, using
centralising tool No. AT 7481, and secure with
saven bolts, two nuts and lockwashers (see
Figurs 10).
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24 Replace crankshaft pulley and secure
with bolt, plain washer and lockwasher.

25 Locate a new gasket and then fit the oil
pump assembly, complete with filter, securing
to the cylinder block with two nuts and
lockwashers. Refit oil pump and distributor
drive shaft.

28 Fit a new gasket and replace the sumg,
tightening the fifteen set screws, spacing
washers and lockwashers avenly.

27 Clean the cylinder head and cylinder
block faces and fit a now gasket. Smear groase
ground the metal adges of the gasket bore
eyalets.

28 Carefully position the cylinder head
squarely on the cylinder block and secure with
the twelve nuts, plain washers and
lockwashers. Replace the threa nuts on the
spark plug side of tha cylinder head. Check
that all cylinder head nuts indicated in
Figura 13 are tightened, in the order shown,
o & torgue of 3-46kgm (251bft). The three
remaining nuts, on the spark plug side, should
be tightened to a torque of 2-07kgm
{16lbft).

29 Replace the push rods ensuring they are
raplaced in their cormect order.

30 Locate the rocker shatt assembly on the
four studs and secure firmly with the fouwr nuts
and washers 1o a torgue of 2:35-3 0dkgm
{17-221bft). Check tappet clearance (888
Oporation 17).

31 Fit a new gaskat and replace the rocker
cover secUfing in position with the two nuls
and washers,

32 Replace all ancillaries.

33 Install the engine and gearbox assembly
(see Oparation 1),

Operation 17 — Valve clearance
—tappet adjustment

Tappat clearances ane 0152 mm {(0°006in)
cold, 0-254 mm (0-010in} hot.

To adjust
1 Remove mockar cover, sacured by two nuts

2 Ramove spark plugs.

3 Turn engine in normal running diréction in
order to open end closa the valves and check

in the following order;

Mo. 1 valve with No. 8 valve fully open
Mo. 2 valve with No, 7 valve fully open
MNo. 3 valve with No. B valve fully open
MNo. 4 valve with No. 5 valve fully opan
Mo. 5 valve with Mo. 4 valve fully open
MNo. 6 valve with No. 3 vaive fully open
Mo. 7 valve with Mo, 2 valve fully open
Mo. B valve with Mo. 1 valve fully open

If adjustment is required. insert a screwdrives
blade in the slat in the adjustmeant screw and
slackan the lbocknut. Turmn the adjustmant screw
clockwise to decrease and anti-clockwise 1o
increase the gap.

Check the gap and tighten the locknul

When adjustment is made the valve must be in
the fully closed position (Figure 28).

Figura 28 Valve clearance — tappet adjustment
1 Fesdar gaage

7 Adjugting sorew

3 Locknut

Figure 29 Tappe! adjustment tool
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&4 Refit spark plugs. connecting HT leads in
COMECt SBquUance.

8§ Refit rocker cover, renawing gaskat if
necessary, and secure with nuis and washers;
tighten to a torgue of 014 to O-3kgm

(1 to ZIbt).

Alternativaly, the valva clearances and tappets
can be adjusted, using general tool

Mo, BB00A (see Figure 29).

Stud removal

Damaged studs can be removed using
extractor tool, part number 45604, in
conjunction with the tappet adjustment
wrench, general tool part number 65004, as
shown in Figura 30,

Figure 30 Stud ramoval tool

Engine specification

Cylindar haad
Ml atereal
Joint washer thickness

Cylinder block
Material

Crankshaft

Material

Main bearing journaks
Crankpin journals
End-float

Crankshaft regrinding size
15t undersize

Main bearing journals
Crankpin journals

Znd undersize

Pain bearing journals
Crankpin joumnals

Ard undersiza

Main baaring journals
Crankpin jourmals

Note: Connecting rod, big end bearing shells are available 1o suit crankshafts reground to the

above sizes,

Crankshaft thrust washar sats
Owversize sets available

Materal
Size

All lands
At skirt

Aluminium alloy
1-02mm (0-040in)

Aluminium alloy with cast iron liners

Forged high tensile steal
B0-787-80:-800mm {1-935-2-00in)
33-32-33-33mm (1-3120-1-3125in)
0-0764 mm (0-003in) min.
0-279mm (0-011in) max.

0-254mm (0-010in)
B0-533-50-546mm (1-988-1-38%in)
33-07-33-08 mm (1-3020-1-3025in)
0-508mm (0-020in})
E0-279-50-292 mm (1-978-1-879in)
32-81-32-82mm (1-2920-1-2925in)
1-0NEmm (0-040in)
49-771-49-784mm (1-959-1-960in)
32-31-32-32mm {1-2720-1-2725in})

0-0635mm (0-0025in)
3-127% mm {0-0050in)
0-1905 mm (0-0075in)
0-264mm (0-010in)

Low expansion aluminium alloy
62-53mm (2-462in)

§2-17-62-26 mm (2-448-2-451in)
62-47-62-50mm (2-459-2-638in)
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Fliaton rings

Gap

Wigth [compressicn)
Groova clearance
Width {scrapar)
Grodva ©learanca

Owvarkize rings svesHabis
Compresson ring, bop
Comipreson ring, bottom
Borapst King

Gudpach pin
Diamater

Small snd bush
Bora

Cmaplanift
Baaring diametar
Hearng clearances
End-Aoal

Chain pitch
Numbear of pitches

Vadwia
Soat snghe
Seat wadih
Il
Exhaust
Yahe lift
Yalve guide lengihs {inlet arkd eahaust)
Valve guida charance

Y¥olve springs

Frea langth

Fitted (engih and ko
Length and lnad vabye open

Metorial
Diamatar

$1arter ring
Murnbar of 1esth
Diarmatwr over teath

GCrmkahatt idinreification
Calour o

0-17-0-30mum (0-007-0-012in)
1-245-1-250mm {C-049-0-(50 in)
O-Q38-0- 089 mm {0-(KH 5-0-0035 in)
3150-3-115mm (§-124-0-125in)
O-038-0-089 mm {0-0CH 5-0-0035% in)

O 254mm {(-010in)
O 254 mm (- M0In)
28 mm (0010 in)

¥4-203-14-288mm (56230662 in)
14-202-13-288mm {0-562-0-663in)

B-B5-3A-67mm (1-521-1522in}
-0254-0-0889 mm {{-0010-0-0035 in)
-054-3-16 mm {0-0K325-0-00B5 in)
625 mm [0-375in)

50

3
0
1)
)

A5-45" 3

1-387-1-524 mm (- O55-0-060 in}
1-387-1-E24d mam ((F-05E-D-EG in}
75-42 rmm (100 i)

41-40-41-B6 mm {1-830-1- 545 in)
001 -0-088% mm {0001 B-0-0036in)

39-62mm {1-56in)

34-11 mm {1-343in} at 1701 kg {3750 b}
28-60mm {1-125in} at 33-60ky {87 301k}

Chromium 2#st iron
46128 mm (9-6B3in]

100
25T-8Y mm (10-15In)

—0r-354mm {—0- M Qin} red
—508mm (- 0020in) blue
—1-fAEmm (- 000 0] green




