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SECTION E - ENGINE , PAGE 3

The cutaway view of the engine/gearbox (transmission) unit shown
on the opposite page provides an indication of the grouping of
the components and in which section of the manual they may be found.

Description of component. : Section.

AIR Cmm 00 00O 0 OGS OGCPEODUEONIDOBS OSSNSO OSENIOSITOSIBLEDOIOIOLIOS L (FUEL SYSTEM)
CARBURETTm S0 080000 000 0088050028800 00000B0FFSFCSOTDNTOSOS L (FUEL SYSTEM)

FUEL PUMP +eceeecveasvscscscssscsccsssscnssacsssssses L (FUEL SYSTEM)
DISTRIBUTOR «svevsoscsacooasscccsocossssansoscsssess M ( ELECTRICAL EQUIPMENT)
SPARKING PLUGS +eesoseccsscasscescsssssscssessseseses M ( ELECTRICAL EQUIPMENT)
CLUTCH cevevesscsvoscoscacassssassssscscsssascssssscss Q (CLUTCH)

WATER PUMP ceveeecoscencnsnscasscsssncsasscsnsssesss E (ENGINE)

CRAN]GHAFT ® 9 085000 ¢ 205 0 000 BBV BOS LSRN ONONENS OSSO POSPOEDSE E ( EmINE)
SUMP, CRANKCASE eeecocacecsavessassassssscassessssss E ( ENGINE)
CAMSHAFT, VALVE GEAR seevecens cecesecssesscessssscss E (ENGINE)
GEARBOX eeseececasnanns e reecanee Ceeesscesens «esee F ( TRANSMISSION)
DRIVE SHAFTS eoeececocanveons cevesscscesssacscssasss F ( TRANSMISSION)

1 - MODEL IDENTIFICATION.

The type, index and
manufacturing number
are given on a number
plate which is riveted
to the left-hand side
of the engine.
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E.2 - SECTIONS

07 225

Loanagitudinal

Cross
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E.3 ~ REMOVING AND REFITTING THE ENGINE

The engine cannot be removed as an individual unit and consequently must
be removed together with the transmission as one assembly.

A - REMOVING THE ENGINE

Before commencing operations, place protective coverings on body sides around
the engine compartment. Remove the engine compartment 1lid carefully by
detaching the component at its hinge

mountings (two nuts and penny
washers per hinge). N

: ' p -
Remove the rear luggage compartment ‘g . ’.!,.-;.-.) &
by undoing the two bolts set in the % V& ’."/‘
R N ed

floor of the unit, taking care to

note the quantity and position of
" spacer washers situated between

the cross member and the under-
surface of the compartment.

Disconnect the battery cables(earth
first).

Dr;in the cooling system (see section
K .

Drain the transmission using drain plug
wrench 46F 6167 (see section F ). —
Drain the petrol tank (see section L). _ ' _

Remove the air filter from the car- = ,//’~\\\i3:\

burettor (see section L). Disconnect and remove the header tank, by undcing

the pipe clips and the nut securing the leg of the tank to the chassis.
N \S

The vent pipe tc the filler neck
can be simply pulled through the
aperture in the side of the
engine compartment.

Disconnect the water return hose.
Disconnect the brake servo vacuum hose.
Disconnect the alternator leads and
remove the unit. ,
Disconnect the inlet pipe at the fuel
pump.

Disconnect the fuel pipe at the
“T-plece adjacent to the pump.
Disconnect the input lead at the
ignition coil.

Disconnect the heater radiator hoses
at the water pump and heater control
valve.

Disconnect the heater control valve wire.
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—

Disceoanect the lead from
the temperature sender.
Disconnect the starter
leads.

Disconnect at the car-
burettor : the accelerator
cable, the solenoid valve,
the choke wire.,

Remove the upper bolt on
the starter mounting flange.
Disconnect the speedometer.
drive cable at the gearbox.
Disconnect the leads to the
reversing light switch and
remove the switch.

Remove the bolt which
secures the reaction rod
to the bracket on the top
of the gearbox.

Replace the bolt and the
spacers on the rod for
safe keeping.

¢

Serles one vehlicles only @

Remove the vertical bolt holding the
gear change bell-crank to the bracket
on the engine timing case.

| N A /\:
}1.’,/1\@ ﬁp

O NJET L
U
A

Remove the bolt (or circlip-series one
cars) which secures the rear gear coatrol P
shaft to the cross shaft lever at the

LERD N ~
L rearmost rose joint,
bW ’ o .
7 /
!
| i
Remove the hub caps from the two rear
road wheels,
Slightly slacken the nuts of the rear
road wheels.
Chock the front road wheels.
Raise the rear of the car and support
the vehicle by placing stands beneath
the chassis at the positions indicated.
Remove the rear road wheels. -
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Remove the two top suspension unit mounting bolts, allowing the spring/damper
units to take up their fully extented condition.

Unscrew the four bolts retaining the
rear chassis cross member to the
chassis and remove the member.
Dismantle the exhaust system by :

a) Removing the tail pipe and silencer
(muffler) assembly,

Undo the nut attaching the silencer
strap to the clutch housing.

Remove the two bolts securing the
silencer bracket to the gearbox.

Undo the clip clamping the silencer

to the front pipe and withdraw

the component rearwards,

b) Removing the front pipe.

Undo the two nuts securing the clamp
ring and release the pipe from

the manifold.

R
i&xc’\\\“\ I;;y / Unscrew the bolts retaining the
\\\ g\ — ——/ bottom suspension links to the gear-

: — box, allowing the links to drop clear.
O
)

‘ Drive the pins from the inner
universal joints on the transmission
@\ d
E %)
! '/75
)
e gl -

shafts by means of a drift (part No
!
| & )

With the chassis cross member and
exhaust system removed, it is possi-
ble to stand within the confines of
the engine compartment, thus simpli-
fying this operation,

Care must be exercised that the drift
be struck 'solidly and squqrely' as
light 'tapping attempts' may only
succeed in burring the compcnents.

46F 6171).
l
é
M.
l

|

() |
2

\ g =y \\: g ;:;;'145-414,;,; AT

Free the transmission shafts from
the sun wheel by withdrawing them
outwards from.their splines.

Note that shims are used on the
shafts and must be replaced on
reassambly.

Disconnect the clutch cable from
the lever at the clutch housing.
Remove the clutch outer cable from
the right hand engine mounting by
withdrawing it forwards.
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Remove the bolt which secures the
earth (ground) leai to the cylinder
block, '

Disconnect the wire tc¢ the oil

light switch.

Disconnect the wire to the oil
pressure sender unit.

Unscrew the two nuts which secure
the gearbox insulator to the chassis,
Note position of the washers,

Secure the right hand leg of the
sling at the point where the earth
(ground) lead is normally attached
to the cylinder block.

The hook lug of the sling will rest
against the alternator support on
the distributor side.

IMPORTANT

IT IS FORBIDDEN TO USE ANY FORM
OF LIFTING EQUIPMENT WHICH TAKES
THE LOAD UNDER THE MANIFOLD OR
WHICH IS RETAINED BY THE CYLINDER
HEAD BOLTS, USE ONLY SLING (Part
. No 55E 6431).

Take the weight of the engine/gearbox unit by means of the hoist and remove e
the four bolts which secure the engine mounting plates to the insulators. N

—r’
““\
AN
Position a hoist above the unit and
attach the sling (Part No 46E 6431),
Secure the sling at the upper mounting
bolt hole of the starter motor on
the left hand side of the engine.
e
" \
/-.L
N
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Slowly raise the engine/gearbox unit clear of its chassis locations.
Remove the three bolts securing the right hand engine mounting plate to the
cylinder block. Slide the engine mount rearwards along the rear gear shaft

. to facilitate the removal of the engine/
gearbox unit., To simplify the removal
of the three bolts the oil filter may
be removed using tool (Part No 46E 6432).
Care must be exercised to avoid
damaging the edges of the engine compart-
ment aperture as the unit is swung out.
Place unit on stand (Part No 46E 6365),

Remove the lifting shackle, the
starter, the outer flange from the
camshaft pulley, the pulley adjus-
ting shims, the belt, the pulley.
Unlock and remove the three

clutch housing securing bolts on
the engine.

Seperate the gearbox from the
engine.
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B - REFITTING THE ENGINE.

R

Carry out the removing operations in
reverse paying attention to the fol-
lowing points :
- Lightly grease the clutch shaft
splines.
"= Grease the gearbox output shaft
splines.
Align the pin hole in one of the
splines in the transmission shaft
with that on the top of one of the
splines of the output shaft.
- To make fitting the transmission
shaft pins easier, use the
cranked end of drift (part
No 46F 6171).
= Check adjustment of gear change
reaction rod (see section F).

Do not use the cams=
shaft pulley secus=
ring bolt to turn
the engine.

One must therefore 3

- Raise one side of the car.

- Engage 4th gear.

- Turn the wheel in a forward
drive direction.

- Check that the leakage hole in
the thermostat is towards the
top and in line with the slot
in the water pump body.

- Tighten the bhose clips using
special key (Part No 46F 6433),

- When re-fitting the distributor,
set the timing to the figure
given in Techaical Data.

C)

N

e
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- Re-tension the alternator drive belt to give a deflection of 7 to 9.5 mm
(9/32 to 3/8"). Check deflection using special tool (Part No 45M 6206).

- Re-tension the water pump drive belt to give a deflection of 2.5 to 4 mm
(3/32 to 5/32"), Check deflection, adjusting if necessary by adding or
deleting shims.

- Adjust the clutch clearance :- (see section Q). It should be 2 to 3 mm
(5/32" to 1/8") at the end of the lever.

- Fill :
The gearbox with oil (see section 0), :
The engine with recommended eng ne oil (see section 0).
The cooling system (see section ) adding the required quantity of anti-
freeze (see section 0) if prevai. ig temperatures demand.

E.4 - STANDARD SERVICE EXCHANGE

When carrying out a standard
service of the enjine, remove
the following accessories :
Distributor - spark plugs - fuel pump - cil pressure switch - alternator
bracket - oil filter -~ temperature switch - manifold assembly - the carbu-
rettor with its hea*ing pipes - the water pump pulley - the -iutch - the
engine mounting plates.

Drain the engine oi..
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)

E.d = DISMANTLING THE ENGINE

Remove the following components in crder to make the fitting of the dis=-
mantling support to the engine easier.

Mark the position of the clutch
assembly relative to the flywheel.
Remove the clutch assembly securing
bolts.,

Remove ths clutch assembly and the
driven plate.

Remove the distributor by undoing
the clamp at the base of the distri-
butor body and lift it from the
enginz complete with cap and plug
icads.

Remove the fuel pump by undoing the
two nuts at the mountinj flange

of the unit.

Remove the oil filter if still in
position using special tool (part
No 46E 6432),

Remove the oil pressure switch by
using tool (Part No 46E 6355).
Remove the left hand side engine
mounting bracket,

Remove. the dipstick.

Remove the carburettor and its
heating pipes.

Remove the manifold assembly.

/




rAGE Lo

Fit support (Part No 46F 6302)
to the adjustable stand.

Secure the three fastening rods
to the engine.

Mcunt the engine on support
(Part No 46E 6362),

Drain the oil.

Remove the rocker arm cover.

Remove the rocker arm assembly
securing nuts and bolts.
Remove the rocker arm and the
push rods (put them aside in
the :orrect order).

Remove the cylinder head from
the cylinder block 3

As this operation is a very delicate one

we reqguest that you ¢care fully follow the

method described.

As the cylinder head gasket
may be found tc adhere to
both the cylinder head and
the cylinder block and liners,
it is very important not to
attempt to lift or prise the
head.

The cylinder head should be
pulted with a turning
movement around the locating dowel on the distribator side tu free 1t from
the cylinder block.

Py mmaan W
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Carry out the cylinder head removal operation :
Loosen the securingy bolts and

remove them e x c ep t f or

the one in the centre
on the distributor

s 1 d e s+ this one is used as a

pivot pin and also prevents the
cylinder head rising.

Free the cylinder head by tapping
its ends horizontally, with a
plastic mallet.

Slightly lift the cylinder head
and remove the tappets, (put them
aside in the correct order),
®-:xove the cylinder head.

Remove the rubber gasket..

Fit the liner retaining clamps
(Part No 46E 6352).

Remove the oil pump and distri-
butor drive pinion.

Remove the three camshaft front
bearing securing bolts.

Remove the bearing.

Turn the engine unit over.

Remove the bolts which secure the
sump (oil pan) and remove it.

4

3
t
.

-

i

™
~

()
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\_/ Remove the bolts securing the oil pump cover and remove the cover.
Take out both rotors.

Remove the bolts securing the timing gear
casing and remcve the casing.,

N
Remove the chain tensioner as follows :
- Urlock and unscrew the retaining cylinder
screw. :
- Insert a 3 mm. sccket key into the retai-
ning cy.inder.
= Turn the key 1. a tiuckwise direction until tension is remsved from the pad
carrier assemt.y.
] - Remove the tensicner.
- Remcve the .rankshaft sprocket retaining
f bolt ana the washer and thrust ring.
- kemove the luy, -r iugs which prevent
the chain fiaiiing.
- Remcve the <wo poits which secure the
camshaft flaﬁgL.
-/
//' g
. /e ?.? & "'\
.2 /e a‘; i
-*-i’)(}\‘
- Remove the crankcshiaft sprocket chain
assembly, using extra_tor {Part No
Y ~ 46E 6434) whilst zui.iny back the
H

camshaft. - remeve the -anshaft.
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Unlock and unscrew the fly-
wheel securing bolts.
Remove the flywheel,

Chack that the connecting rods are

correctly marked.

It will be noted that their markings .
are in the reverse order to usual w,
i.e s Nol is at the

clutch end and to
the camshaft.

Remove the big end nuts.
Remove the caps and the shells.

Mark the crankshaft main bearings
with reference to their position on
the cylinder block.

Unscrew the main bearing cap bolts.
Remove the bearings wi th the

exceptlon of the
front bearing and the
bearing shells.

Push out the front bearing in an
upwards direction by tapping lightly

on its two lower ends. /
Remove the seal.
Take out the front bearing side
seals.
®
JD_ : : Remove :
; - the crankshaft,
-~ the shells,
- the end float thrust bearings.
Remove the liner retaining washers.
\\\;; Take out the "liner = piston -
connecting rod" assemblies.
Remove the oil pump drive sperture
coves panel. ,
Remove the cylinder block fzom ite ~
support. — W/
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E.6 - OVERHAULING THE SUB-ASSEMBLIES

A/ CYLINDER HEAD.,
l)Dismantling.

Take out the spark plugs.

Fit the cylinder head,

- either to support (Part No 46E
6435) which is fitted to the
adjustable stand or the bench
socket.

- or to plate (Part No 46E 6436)
which is gripped in a vice.
Remove :
-~ the water pump pulley.
- the water pump and its backplate complete with the alternator tensioner.
‘ Remove :
- the alternator bracket.
- the temperature sender unit.
f
o
b
S _ Compress the valve springs :

- either by means of multiple
compressor (Part No 46E 6437).
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- or single compressor (Part No 46E
6438) after temporarily refitting
the rocker arm assembly.

Remove the collets, the springs and
the seat washers.

Remove the cylinder head from its
support.

Take out the valves and put them
aside in the order in which they
were removed.

Dismantle all the rocker arm assem-
bly components.

The plugs the end
of the sha S are
force fitted and cannot be removed.

at
f t

2) Checking.
Carefully clean all parts.

NOTE : It is very important not to scrape the gasket face of the aluminium
cylinder head.
Use only trichlorethylene to dissolve that part of the gasket which
remains sticking to the cylinder head. ~
Check the various parts.

a)-Cy linder head gasket face:

Check with a ground straight edge

Maximun permissible distortion 3
0.05 mm (0.002").
Reface it if necessary.

The maximum permissible thickness of
metal that can be removed is :
0.3 mm (.012").

If more than this dimension, the
cylinder head MUST BE REPLACED.

)

)
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b) - Valve seats.

Standard seat widths @ : . ,'
+0,3 +0.3

Inlet 3 1.3 mn (.051 to .063") Exhaust t 1.7 mm (.067 to .079").
+0 +0

Re-cut the valve seats if necessary using a 45° valve cutter, and grind the

valves on their seats.

NOTE : Carefully clean the cylinder head after recutting the seats and grinding
in the valves.
Remove all traces of swarf and grindi. - paste from ports and guides.

3)-Replacing a valve guide. o :
This operation is carried out with the aid of the following special tools 3

- extracting and inserting tool
(Part No 46E 644C) which
consists of @
- an extracting and inserting
mandrel(l).
- a guide stop (2).

Place the cylinder head on spacer
(Part No 46E 6441),

Push out the guide on the press
using mandrel (1),

Measure the outside diameter of
the guide to check whether it is
the original one and whether it
has already been replaced by an
oversize part.

Replace the worn guide by one of the sizes immediately above it.
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- Ream-out the guide locating bore
with the reamer (Part No 46E 6442)
which corresponds to the diameter
of the new guide.

Fit the mandrel (1) into the guide stop (2), ensuring that this is fitted the
correct way round depending whether the guide in guestion is an inlet guide or
an exhaust guide.

place the guide on the end of the mandrel
towards the outside.

0il the guide.

(1) and the chamfer on the guide

Place the assembly on the cylinder head and push in the guide on the press j
When the shoulder of the mandrel (1) has almost made contact with the juide
stop (2), turn the guide stop until the shoulder actually touches.

Ream-out the inside of the guide with reamer (Part No 46E 6442).

NOTE § ;
After replacing a valve guide re-cut the corresponding valve seat

(angle 45%).

C
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Oversize tappets can be obtained in order to effect a repair.
Normal size 3 12 mm (.473") - Repair size : 12.2 mm (.480").

The tappet location in the cylinder head must therefore be reamed out if the
tappets are to be replaced.

Place the cylinder head on spacer,
(part No 46E 6441).

Ream-out the tappet bore using
reamer (Part No 46E 6443) mounted
in a drilling machine.

|V

IGEIEE N
v O
Q9 o
o.e0O0 O l / Check the diameter (d) of the coun-
— terbore at the top of the tappet
bore : its diameter should be
D 13 mm (.51"").

If it is less than this, it is to
be opened up to 13 mm.

5)- Fitting threa d inserts.

It is permissible to have thread inserts fitted to any of the tapped holes
in the component. :

When fitting thread inserts to the sparking plugs holes, take care to grind
off the 2 or 3 threads which project into the combustion chamber.

. 6)-Re-assem bling.
Fit the following to the rocker arm shaft ensuring that they are in the i .
correct position. ;

- the rocker arm assembly
supports.

- the rocker arm.

- the springs.

The holes in the supports
must be in line with those
in the shaft.

The lubrication holes in
the shaft must face towards
the push rod side.

itz

-3
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)

Fit the valves in the correct order
and secure the cylinder head :

- either to support (Part No 46E 6435)
- or to plate (Part No 46E 6436).

()

‘Fit the valve spring seat washers, the valve springs and the collets.
‘Compress the springs by means of

.= either the multiple compressor (part No 46E 6437)

- or single compressor (Part No 46E 6438) after temporarily refitting the
.rocker arm assembly.

Fit the collets.

Warning: The inlet valve
collets (A) are different from
the exhaust valve collets (E).

)

Fits:
- the water pump with its gasket (dry). - the temperature switch.
- the alternator tensioner. Fit the alternator bracket.

- the water pump pulley.

B/- WATER PUMP

The water pump canno t be overhauled so must

“be replaced wit h a new part.

()
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C/ - OIL PUMP,

1 - First type

With ball valve and a two point
fastening on the strainer flange.

a)- Dismantling _
Unlock and unscrew the relief valve cap.

Remove s the spring, the guide and the ball.
Remove the two strainer pupe securing bolts.

b)- Checking
Clean and check all parts.
Check the inner and outer rotors for wear by placing them in a cylinder block.

Should any of the parts show signs of damage or wear the unit should be
replaced as a complete assembly.
Check the clearance in the two positions shown below.

Position 1 : Position 2 : .
Dimension A: min. 0.04 mm (.002") Dimension B: min. 0.02mm (.001")
2") max. 0,14 mm (.006")

If these dimensions do not fall within the tolerances, replace both rotors
(the inner rotor is supplied together with its shaft).
Check : - the condition of the ball seat.
- the strainer flange gasket face to ensure that it is flat j
reface it if it is not. |
- the pump cover gasket face to ensure that it is. flat H |
reface it if it is not.




B
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c)- Carry out the dismantling operations in reverse.

- do not tighten the relief valve plug until having tightened the bolts on the
strainer assembly flange.

NOTE - A special repair strainer is
available with an increased
depth.

A 75 mm (2.31/32") replacement

A 70 mm (2") production.

This is to be fitted to the pump
in cases where the original flat
vottoned sump (oil pan) has been
replaced by a curved bottom type.

—— >

2 - Second type.
With a3 piston type relief valve and a three-point securing strainer flangz
a)J-dismantling
Unlock and unscrew the strainer bolts.
Remove the relief valve retaining pin, and take out :
- the cup
- the spring
-~ the spring guide
- the piston.

b)-checking

Parts involved are identical to
those used in the first type pump.
However, the plug screwed into the
cover is to be checked.

- if the plug has a hexagon socket
in it, no operation is to be
carried out.

- of the plug has no hexagon it is
to be replaced.

The operaticn is carried out as
follows 3
- unscrew the plug
- make a slot (F) in the cover :
2.5 mm (7/64") wide
2 mm (5/64") deep
- screw in a hexagon socket plug
11.5 mm (29/64") long and tighten
it in position.
pean the metal of the plug into
the slot.

M
-/

)

)
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c)-Re-assembling

place the following in the cover : the piston, the spring guide (with the head
(T) inside the piston,) the spring, and the spring cup.

Fit the retaining pin. .

Fit the liner flange gasket : fit only the "Reinzolit" type gasket.

Fit the strainer, the single piece locking plate and tighten the bolts to
a torque of 1.25 to 1.75 m.da N (10 to 15 1b/ft).

Important-

The strainer flange securing bolts are now 25 mm (63/64") long, instead of

20 mm (51/64"). They are made from grade YF 3 steel.

The tightening torque for these bolts is 2.25 to 2.75 m.da N (15 to 20 1b/ft).
The fitting of longer bolts has involved increasing the length of the thread
in the cover. The new bolts are therefore, not to be used in old type pumps.

The new covers are supplied complete with the pressure limiting valve, the
25 mm (63/64") flange bolts, the gasket and locking plate.

NOTE -

New covers can be used to replace the type with ball valves, on condition
that a curved bottomed sump (oil pan) is also fitted.
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D/- CHECKING THE CONDITION OF THE CRANKSHAFT.

Remove the clutch spigot bearing
by means of extractor (Part No
46E 6351).

Clean the crankshaft and pass a steel
wire down the lubrication holes.

Check the crank pin and journal
diameters with a micrometer.

Crank pinc (connecting rod journals)

Nominal diameter : 48 mm (1.890").
Regrind diameters for repair size bearing shells @

5 mm (.010")
o mm (.020")

Grinding : 0,018 mm (,0007") - 0,002 mm (.0001").

Main bearings

Nominal diameters : 54.8 mm (2.158"),

Regrind diameters for repair size bearing shells 3 0.25 mm (.010")
0,50 mm (.020")

Grinding s 0,013 mm (,Q00B") - 0,007 mm (.0003").

IMPCRTANT.

The crankshaft main bearing journals and connecting rod journals are
burnished at the locations indicated at (A) on the illustration.

If the crank pins are machined, the burnishing must remain intact in a
1400 zone facing the crankshaft centre line, as illustrated.

Groove (G) identifies the end of the crankshaft closest to the timing
chain side of the engine block.

69 238 .1

Fit the clutch spigot bearing with the seal towards the outside.
NOTE - As the bearing is supplied pre-greased, it must not be cleaned.

C)

C)

CJ
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~ E/- CHECKING THE CAMSHAFT.

Remove the two pulley drive pins.
Clean it.
Check the clearances at the flange using a set of feeler gauges
0.05 to 0.12 mm (,002 to .0045"),
This clearance cannot be adjusted so if it is not correct, replace the
£lange.
To do this : - Remove the sprocket on the press.
- Remove the flange. o o s e e e it o

Fit the new flange. ,
Push on a sprocket on the press taking ‘ .

U the load on the first camshaft shoulder. =~
Check the clearance again.

IMPORTANT

The sprocket is to be
replaced by a new one
each time it is removed.
Do not refit roll pins.

-
Important note: o 1\;;T
IF THE CAMSHAFT IS REPLACED THE L
DISTRIKUTOR DRIVE PINION MUST ALSO —

BE REPLACED.
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F/- LINER - PISTON - CONNECTING ROD ASSE'GLY. —
-
The liner and piston is sold as a matched kit.
s
—
-
Remove the "pPiston - connecting rod" 1‘/

assembly from the liner.

Remove the piston rings.

The gudgeon pin is a force fit in the
connecting rod and a running fit in
the piston.

Separate the connecting rod from the
piston, using tool (Part No 46E 6361)
which comprises

- the support base with 2 guides for
extracting (A) and inserting (B).

an inserting mandrel (1).

a locating guide (2).

an extracting mandrel (3).

a dummy gudgeon pin (4) for checking
the connecting rod.

Q
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1)- Extracting the gudgeon pin.

Remove the pin on a hydraulic
press using :

- the short guide (A) on the
support base.

- the extracting mandrel (3).

2)- Inserting the new gudgeon pin.
- a/- Preparing the connecting rod,

check the condition of the connec-
ting rod by means of the dummy
gudgeon pin (4).

Straighten the connecting rod and
remove any twist. -
Before assembly, place the connecting
rod in a container of water. Heat the water until it boils.

NOTE - Using an electric oven providing temperatures up to 250 ¢ (482 F)
is even better than using boiling water.

b/- Preparing the gudgeon pin.

Ensure that the gudgeon pin turns freely in the corresponding new piston.
Slide the new gudgeon pin onto the

inserting mandrel.

Screw locating guide onto mandrel I |

(1) until it makes contact with the
gudgeon pin.

Do not tighten it.

0il the gudgeon pin with a
graphited oil.

A/ T

A

Ll

¢/- Inserting the gudgeon pin intc the ¢ anecting rod.

The following operations are to be
carried out gquickly
so that the heat loss is reduced to
a minimum (especially when the com=
ponents have been heated by the
boiling water method).

Push in the gudgeon pin - mandrel -
giide assembly by hand into the
piston and the connecting rod

small end, until the gudgeon pin
makes contact with the connecting
rod.

1m g'o rtant note:s

The correct way round for the
piston to be fitted is :

- with the arrow of the piston pointing downwards.

= with the number on the connecting rod big end facing towards the right,
when the operator is standing facing the crown of the pistor.
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Fit the assembly into the inserting guide (B) on the
base, ensuring that the spot-face on the piston is
correctly located against the guide collar.

Push in the mandrel - gudgeon pin-guide" assembly on
the press until the locating guide makes contact with
the bottom of the inserting guide.

NOTE - The depth of the bore in
the guide has been calculated to
correctly centralise the connec-
ting rod on the gudgeon pin after
insertion.

Fit the following to the piston 1
- the U-flex oil control ring.

- the compression ring.

~ the "firing" ring.

IMPORTANT. As the gap in all the piston rings
are prepared, they are never to be adjusted.

0il the piston rings, set them at
1200 to each other with the gap in
the oil control ring covering an
unpierced section of its groove.

G/ - CAMSHAFT FRONT BEARING.

Replace the front seal and the oll
ducting seal.

H/ - CYLINDER BLOCK. I
As the cylinder block is made from

pressure die cast aluminium alloy,

the following precautions are to be

taken when cleaning it :

- never scrape the upper gasket face.

- dissolve any remaining portion of the cylinder
head gasket which is sticking to the cylinder
block with trichlorethylene.

- do not scrape the liner locating areas.

- remove any oil which remains in the cylinder
block front securing hole on the camshaft side.

IMPORTANT

The plug plates (core plugs) are not to be removed,
- check the projection D) of the stua to which the
oil filter is fitted above the sealing face of the
cylinder block D 9.5 to 12.5 mm (3/8 to 1/2")

If it is less than 9.5 mm (3/8"), the stud must be
replaced by another repair size stud which is

41 mm (1 3/8") long.

Adjust its length to obtain the correct projection.

O

()
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, E.7 - ASSEMBLING,

NOTE -

T Should it be necessary to replace
the cylinder block, run-up the cylinder
head securing bolts in their threads a
number of times, in order to work in
the threads.

Fit the cylinder block
support (Part No 46E 6362),
Fit the main bearing shells :
they have lubrija-
cation holes in.
t hem.

537-7355 shells,

Oil the crankshaft Journals
and fit them in place.

Fit the end float shims
(with the machined face
towards the crankshaft)

Fit the bearing shells to main
bearing caps, numbers 2 - 3 - 4
and 35 : they have no
lubrication hol e s
in them.

0il the shells.

Fit the main bearing caps by
following the position marks
made during dismantling.

- Fit the bolts t: do not
tighten thenm.
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Check the diameter of the oil drain
hole in the front main bearing cap.
If this is 8 mn (.315"), it must be
increased in diameter to 12 mm
(0472") .

Carefully de-burr the edges of the
holes.

Fit the shell to the front bearing
cap.

Tegporarily fit the front bearing
cap and tighten the bolts.

Measure dimension C between the
cylinder block and the bottom of

Fit the two side seals to the
front bearing cap :

- with the groove in the seal
towards the outside,

- the seal projection above the
locating faces on the cylinder
block side (d = 2/10 mm appro-
ximately, (.008")

0Oil the shell and the side seals.

d'

",

/ity

the bearing seal locating groove.
-If dimension c is
Measure dimension C between the
cylinder block and the bottome.of
the bearing seal locating groove.
-1 f dimension C is
less than 5Smm{, 197"
select 2 seals 5.10 mm (.201"
thick.
-1f dimension C is
reater than 5mm
.197"), select 2 seals 5.35 mm
(.211") thick, which have a
white colour code.
Remove the bearing cap.

Screw two locating studs (diameter 10 mm,
pitch 150), into the cylinder block.
Fit the front bearing caps to the studs

- Fit two shims between the cylinder block and the seals in order not to

damage the seals.

When the cap is almost in position; ensure by means of a rule that the side

seals still project slightly.

Remove the shims and the studs and fit the bolts,

Y
N

/\
-~
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Tighten the bearing cap
securing bolts to a torque
of 6.5 m.da N (451b/ft)
using torque wrench (Part
No 46E 6353).

Check that the crankshaft
turns freely.

Fit a dial indicator at the ena or
the crankshaft.

Check the crankshaft end float 3

it should bz between 0.05 and

3.23 mm (.,OC2 to ,009").

If this play is incorrect, replace
the end float at adjusting flanges.

These are obtainable in several
different thicknesses :

nominal thickness :2.80 mm (.11C")
repair thickness : 2.90 mm (.114")
2.95 mm (.1le")
Fit the seal by lightly tapping
the end of the tool, until it
makes contact with the crankshaft.

NOTE - Tool (Part No 46E 6364)
must be kept in a box and the
face on which the seal lip
locates should have no ragged
~dges on it.

Jrotect the tool in storage with
4 worn out seal.
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Fit the flywheel.

Apply a maximum of one or two drops
of "Loctite" locking compound on
the securing bolt threads.

Fit the locking plate and screw
down the bolts. As these bolts

are of the self-locking type,
they are to be

replaced by new
ones every time
thevy are remawvwed.

The locking plate is also to be
replaced.

Tighten the bolts to a torque of
5 m.da N (4C lb/ft) using torque
wrench (part No 46E 6353),

Fold up the locking plate with a
pair of pliers : only fold the
plate onto one of the hexagon
flats on each bolt.

Fit the lower seals to the liners using a thin blade with carefully rounded
edges : the seals are to be C.C7 mm (.003") thick, these are identified by

a blue colour code.

Fit the liners into the cylinder
block.

Press on the liners by hand, to
ensure that they locate correctly
on the seals.

Check the extent to which the
liners project above the cylin-
der block face using thrust
plate (Part No 46E 6359) and
the dial indicator support
(Part No 46E 6358) the dial
container must be fitted to

extension (Part No 46E 6444),

The projection should be between c.14 and 0.19 mm (.005 to .OC75").

Take the reading on two opposite sides of the diameter : if the difference
between these two flgures is greater than 2/100 ma (,001"), turn the liner

half a turn and repeat the operation.

P
N

O
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Seals can be obtained in two different thicknessess :

0.07 mn (.003") blue colour code,

0.10 mm (,004") red colour code.

Repeat this operation for the other liners.

Mark the position of the liners with reference to the cylinder block so that
they may be re-fitted to the same position on final assembly.

- Make the marks on the camshaft side.

Remove the liners.

b
§
£33
N
i§
X

£ 3

0il the pistons.

Fit the “piston-connecting rod" assemblies into the liners using sleeve
(Part No 46E 6354), -

- Fit them in the correct position.

- The number marked on the connecting rod big end is to be on the camshaft
side, that is to say, on the same side as the reference mark made when
checking the liner projection.

- The big end faces on the connecting rods are to be parallel to the flats
on the tops of the liners.

Fit the shells to the big ends.

Fit the "connecting rod-piston-liner" asceatlics into the cylinder piock
in the ccrrect positiens

-« With number I at the clutch end. :

- With the arrow on the piston pointing towards the clutch end.

- With the number on the big end on the camshaft side.

= With the mark on the liner in line with that made on the cylinder block.
Fit the liner retaining flanges (Part No 46E 6352),

Turn the engine over.
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Place the connecting rods on the
oiled crank pins.

Fit the big end caps together
with their shells, ensuring
that they are on the correct
connecting rods.

Fit the cap nuts.

Tighten the nuts to a torque
of 4.5 m.da N (30 1b/ft),
using a torque wrench (Part
No 46E 6353).

Check to ensure that the
moving parts rotate freely.

Fit the outer rotor and then the inner
rotor to the oil pump.

it the cil strainer cover and secure
it.
Turn the engine over.

0il the camshaft bearing areas and fit
it in position : do not push it fully
home.

Place the chain over the camshaft
sprocket : align the mark on the
sprocket with the centre of the crank-
shaft and the centre of the camshaft.

O

QO
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Turn the crankshaft to bring the key to the uppermost poziti.n,

Fit the crankshaft sprocket (with the reference mark towards the outside) on
the chain :

The reference mark is to be in line with that on the camshaft sprocket, and
with the camshaft and crankshaft centres.

With the references in line, fit the sprocket to the crankshaft : fit it by
means of a tube gradually pushing the camshaft into position

When the chain is correctly tensioned,
the line between the two reference
marks no longer passes through the
centre line of the camshaft drive.

Fit the spacer, the thrust washer
and the crankshaft sprocket bolt.,

Tighten the bolt to a torque of
6 m.da N (45 1lb/ft) using a
torque wrench (Part No 46E 6353),

Fit and tighten the two cam-
shaft flange bolts,




-,

Fit the chain \
tensioner (together °
with its filter) and
its backplate.

Tighten the two bolts.
Insert a 3 mm (.118")
socket key into the
retaining cylinder.

Turn the key in an anti-clockwise direction until the
pad carrier assembly is projected against the chain.
Tighten and lock the bolt on the retaining cylinder.
NOTE s The filter is 20,5 mm (13/16") long for ten-
sioners with a backplate 2 mm (.079") thick,

and 19.5 mm (49/64") long for tensioners with

a backplate 1 mm (.040") thick.

Fit the flail limiting lug (or lugs if the engine is fitted with two) so that

it 1s parallel to the chain.

When the chain is correctly tensioned it should be at a distance D = 0.8 mm

(,032") from it.

« If the engine is fitted with two lugs
Fit the two lugs and place the gauge (Part No 46E 6445) on the chain.
Push the two lugs against the gauge and tighten their securing bolts.

N

Fit the timing gear casing with its gaskets

smeared with jointing compound (Ref.805 463),

Fit the bolts and align the upper edge of
the casing with the upper edge of the cyline
der block. Tighten the bolts.

Remove the gauge.

O

O

)
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Turn the engine over.

Cut off the two front bearing
seals flush with the cylinder
block.

Fit the sump (oil pan) : the
two shortest bolts are screwed
into the front bearing.

Turn the engine over.

Lf a later type sump with a curved bottom (available only as a spare) is to be
fitted to an old type engine, the old pattern oil pump strainer (height A 70 mm)
(23") must be replaced by a special repair size strainer (height A 75 mm)

(2 31/32"), :

Fit tocl (Part_No 46E 6363) tc the end of the camshaft, to lift the lips on

the bearing seal.

Secure it in place by means of the camshaft pulley bclt.

Ensure that the “O" ring seal on the lubrication ducting is correctly fitt.
to the bearing casing.

Fit the camshaft bearing casing together with its paper gasket.

Secure it in place by means of three bolts.

Fit the two pins which drive the pulley : push them slightly in, they are
finally fitted when the pulley is tightened into place.

Fit the pins as shown in the illustration.
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Turn the engine until No 1 cylinder is
in the firing position (the cams on
No 4 cylinder are then in balance).
Fit the oil pump and distributor drive
pinion, ensuring that it is correctly
positioned _

- with the slot parallel with the
engine longitudinal centre line.

- with the smallest off-set on the
camshaft side. ’
Fill the camshaft cavity in the
cylinder block with engine oil.
Remove the liner r>taining flanges j§

REFITTING THE CYLINDER HEAD.

)
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If this should be necessary (as a
result of incorrectly positioning
the cylinder head, for example), it
is not to be wused again.: IO

i)- Position the cylinder head gasket. "~ “(‘EESvfj"

- Engines - European Specification.
Positionina tool set (Part No 46E
6423) is required for this operation,
and consists of :

- 1 gasket locating dowel (1).

> 1 cylinder head locating gauge (2).

Fit the gasket locating dowel (1) at
the clutch end of the cylinder block,
at the camshaft side.

Ensure that the cylinder head loca-
ting dowel bush is in fact in posi-
tion in the block.

Fit the gasket : once it is in place,
it is not to be removed.

Fit the rubber gasket round the
tappet compartment, avoiding over-
lapping the cylinder head gasket
at the ends.
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NOTE -

- The cylinder gasket is sold together
with the tappet compartment gasket.

This gasket is only to be fitted to
cylinder blocks with 9 holes and to
timing gear casings with 4 holes.

If it is fitted to a timing gear
casing with 2 holes, c ut o f i

the two excess stud
flusn with the gas

d s
ket.

Fit the tappets to the cylinder head
in the correct order : lightly tap
them so that they stick into their
locations.

Fit the gauge (2) into the upper hole of the cylinder block at the clutch end
with the two lugs (T) parallel with the longitudinal centre line of the engine.

Position the cylinder head and place it on the cylinder block

-before it makes contact with the cylinder
headyplace the manifold locating face
against the two lugs {(T)on gqgauge (2,

- Take care not to move the tappet compartment gacket.
From this point onward:z, do not touch the cylinder head.
Remove the locating dowel.

Lightly lubricate the cylinder head bolts with engine cil.
it the bolts and screw them slowly in.

Engines - ‘
U.S.A. Federal Specification.

Tools in addition to the
positioning set (Part No

46F 6423) are required. ,
This set (Part No 46E 6422) -
consists of :

- 2 positioning dowels (1).

- 2 tee handles (3) - Use
only the shorter one.
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1/- Position the cylinder head gasket Engines - U,S,A, Federat Specification. ~
4
Slide side-gauge (2) into the
engine block hole located on the
camshaft side at the clutch end,
with the two prongs (T).upper- =
most ‘and paraliel with the engine
block centre line.

Be sure that the cylinder head
positioning sleeve (indicated by
the arrow on the illustration)
is in place on the top of the
engine block.

Install the cylinder head gasket :
Once it is installed DO NOT
remove it,

()

If the gasket must be removed

(because the cylinder head was

nct correctly positioned, for instance), discard it and use a new one,
Install the positioning studs (1) as illustrated, and screw them in until
the spring-loaded balls apply just enough pressure on the cylinder head
gasket to keep it flat against the engine block.

Install the camshaft housing rubber gasket. : :
Be sure that its ends fit inside the corresponding cut-out portions of
the cylinder head gasket and do NOT overlap it.

Install the cam followers in their housin
removed. Tap them lightly to keep them in
Check that the ignition distributor driv
Slide the cylinder head slowly over the

g, in the same order they were
place.

e pinion is correctly positioned.
positioning studs.

Before it makes contact with the
cylinder head gasket, be sure

that its manifold side is resting
against the two prongs (T) of side-
gauge (2).

Be careful not to disturb the cam-
shaft housing rubber gasket.

Once the cylinder head has made
contact with its gasket leave it
undisturbed.

)

_/

s
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/

 Lightly lubricate the threaas of the> _
cylinder head bolts with engine oil. .V
Install two bolts at the centre of
the cylinder head and tighten them
lightly.

Use the short T-handle (3) tc remove
the positioning studs.

Install the remaining cylinder head
bolts and tighten them lightly.

Do not forget to install the spacers
beneath the heads of the two front
bolts (closest to the timing chain
end of the engine bl..k).

2=-Tightening the .y.!i.:n3cr head bocits.

The vperation of tightening the cy-
linder head bolts is an important
sne, and there is a risk of leakage
if it is inceorrectly carried out.

This operation is to be carried out
with great accuracy and the torques
applied to the bolts must be carriea
out gradually.

We therefore forbid the use of
"break back™ release type torque
wrenches for this operation.

We request that you should only use
direct reading, torque wrenches, eg.
wrench (Part No 46E 6353),

The bolts sare tc be tighteneus in 3 separate
movement s.
a)J-First phasce

Tighten to 4 m.da N {3C Ip/ft) in the vrzer shown

b)~Second phase
Tighten to 7.5 tc 8 m.da
by ¢ of a turn,
Ensure ‘that the tightening order i: followed correctly and that the torque
is accurate. Pull the bolte up smoothly without jerking them.

N (55 to 58 lb/ft) after having loosened the bolts

c)=-Third phs s e :
The third operation is t¢ be carried out after the engine is fitted tc the
vehicle. o
Start the engine, ailow it tu warm up for 10 minutes, then switch off and
allow it te cool for 50 minutes.
Remove the rocker arm .over, , ‘
Loosen the bolts by 4 ut 3 turn and re-tighten ther te .75 m.dz N (63 lb/ft).




SECTION E - ENGINE

NOTE =

For the first 8 bolts, use a
torque wrench extension (Part

No 46E 6447).

For the last 2 bolts, use wrench
(Part No 46E 6360) with crank
extension piece (Part No 46E

6446).

Because of this
cranked tool th.e
tightening torgue
on this is to be
reduced by 10% i.e
7.5 to 8 m. da N (55 to 58 lb/ft).

o
5

=
-
=P A V3

Fit the push rods and the rocker
arm agsembly ma ke s ure

that the two e
S Uupport a
correct
docwels.

Tighten the rocker arm assembly
securing nuts to a torque of 2

to 2,75 m.da N (15 to 20 1lb/ft)
using a torque wrench (Part No

46E 6353)

(g T

o lo
310
s
jon
@
—
o)
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Adjust the rocker arm clearance by
means of spanner (Part No 46E 6356)
- inlet : 0,20 mm (.008")

- exhaust : 0.25 mm (,0lO")

As the tappets are fitted in the
cylinder head it is possible that
they will stick slightly in their
locations.

Before adjusting each rocker arm
lightly tap the adjusting screw,

to make sure that the taopet is in

fact resting on the camshaft.

Refit the distributor and temporarily
adjust its static timing.

Fit the plugs and connect up the leads.
Refit the rocker arm cover ensuring
that the positioning lugs are correc-
tly located inside the cylinder head.

O

O

C)
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Check that the manifold face is flat 3 maximum permissikle distortion (.20 mm
(.008"). ,
Fit the manifold gasket. Fit the “manifold-carburettor™ assembly :
allow it toc assume its correct pesitiovn
under its own
weight.
Tighten the securing nuts and
bolts to a torgue of 1.5 tc
2.5 m.da N (10 to 20 lb/ft)
by means of torque wrench
(Part No 46E 6353).
connect the heating pipes
between the bottom of the
® carburettor and the cylinder
@ head : use key (Part Nc 46E
"~ 6448) to tighten the clips.

f
[ =
4l A
- Fit the clutch driven plate with

the uff-set on the hub towards
the transmissicn.

- the clutch assembly , when appli-
cable, following the position mark
made during dismantling.

Centralise the driven plate by means
of mandrel (Part No 46Q 6006) .

Tighten the clutch assembly securing
bolts.

Remove the engine from the stand
(Part No 46E 6362).

Fit - the oil pump drive shaft location cover plate:l -
= the side mountings.
- the oil pressure switch : special tocl (Part No 46E 6355)
- the’dipstick.
~ the oil filter : oil the seal with engine oil.
- screw in the filter until the seal makes contact with the hcusing.

- tighten the filter, by hand, through a 4 of a turn. The reference
marks 1, 2, 3 and 4 will make this operation easier.

- unscrew it and retighten it by between % and % of a turn.
NOTE - Fit only ©il filters which have a crimped seal.

- fit the fuel pump :
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L0070 THE DASKET ANC REFITTING THE

Disconnect the batzery ables
(earth lead first:,

Remove the rear lusgage com-
partment by undeing the twc
bolts set in the floor of the
unit. Take care to note the
quantity and pusiti.n of the
spacer washers situated
between the cross member and
the under surface of the
compartment.

orain the cociing system (see section K).
kemove the air filter from the carbu-

-Lisconnect :
- the plug leads

(including the coil lead).
- the distributcr input leads.
- the vacuum pipe, at the distributor.
- the alternator leads,
Remove the distributor.
rnelease the alternator belt tension
and remove the alternator.

Undo the two bolts of the ex-
haust pipe clamp at the mani-
fold connection.,

remove the clamp.

Undo the clamp at the front of
the silencer (muffler) and
swing the down pipe clear.

Remove the emission capsule
and its hose.

Disconnect the temperature
switch lead on the cylinder
head,

Ve
—/
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Disconnect the heater hoses at the
contrcl valve and the radiator
"w.es at the water pump.

aenrve the nuts which secure the
outer flange on the camshaft
pulley. ‘

Remove N
- the outer flange.

- the adjusting shims.

~ the drive belt.

#emcve the heater hose clip on the
rocker arm cover (if fitted).

AL the carburettor disccnnect :

= the lead from the sclencid valve.
= the vacuum pipe.

= the choke wire.

= the accelerator return spriny,
= the fuel pipe.

- the accelerator cable.

kemove the 'E' clip from the
accelerator quadrant post
situated ur the top of the

. T.cker arm cover,

Lift _ff the jquadynt,

ot

serave the nuts and
w2shers sccuring the
srburett r to the
anafoid.

“nove the carburci-
I and jaskets,
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If the exhaust manifold gasket is to be repiace
Remove the manifold,

Undo the four nuts and washers and the two socket bolts and washers, retainin
the manifold to the cylinder head. Carefully remove th

Undo the three nuts securing the rocker arm cover and

d at the same time -

9

e manifold and the gasket,
remove the cover.

Undo and remove the nuts and bolts securing the rocker arm assembly.

put them aside in the order

Remove the rcocker arm assembly and the push rods (
in which they were removed)

Cylinder head removal operation.

As the cylinder head gasket
sticks to the cylinder head,
cylinder block and iiners,

it is very

i ortant that
should nct

t the cylinder
h e a dy which wcuid cause the
liners to come unstuck at the
bottom, and result in dirt
entering and damage tc the
lower seals.

HKH
=10 13
mic to

The ylinder head is to
dv twisted horiz .ntally
ar.und the iccating
d:wel on the distributer
tide to free it from the
cylinder bl.:k.

Q)

Q)
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To remove the cylinder head :

Loosen the securing bolts and
remove theme x c ept for the
centre bolt on the

distributor side:

This is used as a pivot point and tc
prevent the cylinder head rising.

- Free the cylinder head by tapping
its ends with a plastic mallet to
impart a horizontal rotating meve-
ment.

- Remove the centre bolt.

- Partly lift the cylinder head,
remove the tappets (put them aside
in the order in which they are
removed).

- Remove the cylinder head.

Fit the liner retaining flanges

(Part No 46E 6362).

[0¢]

In fact, any distortion of this face
however small, can cause leakage past
the cylinder head gasket.

Use only trichlorethylene to remcove
the part of the gaskct which remains
sticking to the cylinder head ani
the cylinder block.

Check the liner projection 0.12
to 0.19 mm (.06 to .0079),

C < REFITTING.

Remove the oil in securing hole
(A) at the rear on the camshaft
side, by means of a syringe.
This is necessary to be able to
tighten the bolt correctly.

Clean hole (B) in the cylinder
block with a rag.

Remove the liner retaining
flanges.

It is very impcrtant
that the 33sket faces
on the cylinder bl ook
and the cylinder he 4
should n-ct be scraped
with a sharp tool.
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1/ - Pesitioning the gasket and the
cylinder head.
For this operation tcol (Part No
46E 6423) is required.
This comprises : ,
- 1 gasket locating dowel (1)
- 1 cylinder head positioning gauge (2),
The operation of positioning the cylirder head is a
very important one, in fact it ensurec the alignment
of the distributor drive shaft and the ‘istributor
drive pinion.
Screw the gasket lucating dowel (1) into the clutch
end of the cylinder block on the camshaft side.
Fit gauge (2) in the front hole of the cylinder block,
with.the.two luge (1) parallel with the engine
longitudinal centre line. —
~—/
ensure that the cylinder head
lacating dowel is in fact in
position in the cylinder block.
Fit the cylinder head gaskets i
Once this in pos i=’
ticn,it is not to
be removed,
Should it be so (if the cylinder
head were incorrectly positioned
for example) do not attempt to
use it again.
Fit the tappet compartment rubber
gasket, avoiding it overlapping
the cylinder head at the ends.
Place the tappets in the cylinder heai in the correct order and tap them S~
lightly, sc that they stizk in their locations. §,2

Ensure that the distributor drive pini.n i¢ in fact in p siticn.
Position the cylinder head and place it on the cylinder block
before it tcuches the

cylinder hesd gasket
place against the two->
lugc(T)cn gassge (2).

Ensure that you do nct ncve the
tappet compartment gasket.

From this point onwards, the cylinder
head is not ‘to be tcuched.,

Remove the gasket locating dowel.
Lubricate the cylinder head bclt
threads with engine oil.

Fit the bolts and screw them

slowly in. :

O
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2/ - Tightening the cylinder head bolts.

Tightening the cylinder head bolts is an
important operation and leakahe past the
gasket may result if it is carried out
incorrectly.

They are to be tightened with the highest
possible degree of accuracy and the torque
is to be applied to the bolts smoothly,
without jerking them.

therefore forbii
ghtening these b.1¢ts
th a “breakback"

le e type torque

en

[ 2+ ]
T o

requ that you
a direct
rque wrench

Mo EE"NE TE
O T OO O
-~ O

3 Q.

O o ct < o

es
1 us
ing t

3

u
d
o Y
The one we recommend is (Part No 46E )
6353).

Furthermore, one must also have the
following accessories 3

an extension for the first eight bolts.
Special wrench (Part No 46E 6360) for

the last two bolts.

The bolts are to be tightened in three
separate movements.

a/~First phasets =
Tighten to 4 m.da N (30 lb/ft) in the otder shown.

b/-Second phase:
Tighten to 7.5 to 8 m.da N (55 to 58 1b/ft), after first loosening the
bolts by a ¢ of a turn. Ensure that the torque and tightening order
are correct.

If the bolts “jerk" and will not tighten smcothly and positively, they are
to be screwed in and out a number of times.

NOTE - Use a 17 mm socket on the

¢/~Third phasest end of the wrench.

. - /7 - = =2
The third tightening phase is to g '4
1T S
be carried out after having run e = N
the engine. G- N

Fit the push rods and ‘the rocker

-
Q/
N

arm assembly. ’

V ) : \\’ " ': Y
Make certain that \
the two end sup-~ i?s:,i,
ports engagecor - 10t
rectly on thelr r!h-\\~,
locating studs. Yy 7D
Tighten the rocker arm assembly )

securing nuts and bolts to
2 to 2.75 m.da N (15 to 20 lb/ft).

38320 .1
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Adjust the rocker arm by means of
tool (Part No 46E 6356) : use the
knurled nut to adjust the clearance
and the lever to lock and unlock
each adjuster locck nut.

Valve clearance on a cold engine :.
- inlet ¢ 0,20 mm (,008")
- exhaust : 0,25 mm (.010")

As the tappets are fitted in the
cylinder head it is possible that
they will stick slightly in their
bores.

Before adjusting each rocker arm,
lightly tap the adjusting screw to
be sure that the tappet is resting
on the cam.

Do not use the camshaft pulley
securing bolt to turn the engine.
Therefore 3 ,

- lift one side of the vehicle.
- engage 4th gear.

- rotate the driven road wheel in the forward drive dirccti.n.

Refit the manifold (if removed during these operations) using a new gasket of
the correct type which corresponds to the iniet parts cf the manifold.

Ti?hten the mdnifold nuts and socket bolts to a torgue of 1.5 to 2.5 m.da
N

10 to 20 lb/ft).

-Refit the carburettor using a new gasket (see section L),

Secure the exhaust pipe clamp.
Refit the rocker arm cover.
Fit the accelerater idle,
lever.,

Connect up 1

- the accelerator cable and
spring.

- the choke cable (when
applicable).

- the lead to the tempera-
ture switch on the
cylinder head.

= the fuel pipe.

- the vacuum pipe.

O

9
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‘qﬁi : Connect the heater and the radiator
_,/getsi, N~ hoses to the water pump.

3 gy 1 Check that the thermostat leakage
hole is upwards and in line with
the slot in the pump body.

Tighten the clips by means of key
(Part No 46E 6433),

Secure the heater hose clip to the
rocker arm cover.

IMPCRTANT ¢

Carefully remove any sharp edges

from the ribs on the water pump J%EEE?

ends in order to avoid damage

to the hoses.

6069490

Refit the distributor, connect u;
the leads and set it to the stat?
timing (see Technical Data).

Refit thé alﬁernator and conne.t up the lead.
Fit the alternator drive belt and tension it.
Check its tension by means of tool (Part No 46M 6206).
The defleztion should be t 7 to 9.5 mm (9/32 to3/8").

1f tre 1efl -t:on 15 inc rrect, adjust the belt tensinn.
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Fit :

- the water pump drive belt
adjusting shims.

- the belt.

- the outer pulley flange.

Slowly tighten the outer flange

securing bolts while turning the

engine, in order to avoid damage

to the belt.

NOTE -

©coOo0tC
fo BN/ BB VI e |
O o 03 D0 Q

One must therefore :
- Lift one side of the vehicle.,
- Engage 4th gear.

- Rotate the driven road wheel in the forward drive direction.

Check the belt deflection by means of tool (Part No 46M 6206) § it should
be between 2.5 to 4 mm (3/32 to 5/32v),

1f the deflection is not correct, add or remove shims between the two

pulley flanges.

Top up the cooling system.
Connect up the battery.

Start the engine and allow it to
warm up for 10 minutes, then
switch it off and allow to cool
for 50 minutes.

Disconnect the battery.

Remove the rocker arm cover.
Loosen the cylinder head bolts by
4 of a turn and retighten them to
a torque of 1

0
8.25 m.da N (55 to 60 lb/ft).
0.5
WOTE -

Use tool (Part No 46E 6360) and
the cranked tool (Part No 46E
6446) for the last two bolts

i co
ning torque for the
: 7

reduced by 10%, eg
Adjust the rocker arm clearances

Refit the rocker arm cover.

Before tightening the securing nuts, ensure that the positioning tabs on
the cover are correctly positioned on it.
Fit the emission capsule to the rocker arm cover. Refit the air filter.

mm (.008")
mm (.,010")

O

O
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D - IMPORTANT NOTE.

Whenever the cylinder head gasket has been replaced one must , after
500 kms (300 miles) 3

- retighten the rocker amm assembly fastenings.
- retighten the cylinder bolts.
- adjust the rocker arms.

These operations can be carried out whether the engine is warm, or when
it is cold.

1 - When the engine is warm, 50 minutes after it has been switched off.
- Loosen the cylinder head bolts by } of a turn. Retighten them to a
torque of : 8.7 to + 0 m.da N (63 1b/ft).

- 015 .
NOTE -

when using tool (Part No 46E and cranked tool (46E 6446) for the
last two bolts, the tig ning torque mus t
consequently be re duced by 10%¥,eg

7.5 to 8 m.da N (55 to 58 lb/ft).

6360)
hte

- Tighten the nuts and bolts which secure the rocker arm assembly to a
torque of 2 to 2,75 m.da N (15 to 20 1b/ft).
Adjust the rocker arm clearances to ¢ - inlet 3 0.20 mm (.008")
- exhaust & 0.25 mm (.010")

"2 - Allow the engine to cool, and 2% hours after the engine has been
switched off

- Loosen the cylinder head bolts by a 4 of a turn. - '
- Retighten them to a torque of : 7.3 to 8 m.da N (55 to 58 1b/ft).
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E.9 - REPLACING A VALVE SPRING,

Disconnect the battery cables (earth

lead first).

Remove the rear luggage compartment.

Remove the air filter.

Disconnect :

- the fuel pipe and the vacuum pipe
from the carburettor. AR N

-= the accelerator cable and spring. ‘

- the choke cable, : X

I
Remove the heater hose clip if fitted to the rocker arm cover,
Remove the 'E' clip from the accelerator guadrant post on top of the rocker
arm cover and lift off the quadrant.
Remove the emission capsule and hose.
remove the rocker arm cover.
Remove the spark plug which corresponds to the valve spring which is to be
replaced.

Unscrew the rocker arm screw concerned and removed the push rod.

Fit the valve retaining clamp (Part No 46E 6449) in place of the spark plug.
Move the rod on the clamp so it rests under the valve head and tighten the
rod in place.

Compress the sprirg by means of compressor (Part No 46E 6438).
Remove the collets, the upper spring seat and the spring.

Carry out the removing operations in reverse to refit the valve spring.
Adjust the rocker arm by means of tool (Part No 46E 6356) : use the small
head for the end rocker arm.
Clearance : - inlet C.2¢ mm (.008")

- exhaust : 0,25 mm (.OlC").

)

()

)

)
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E.10 - REPLACING THE MANIFOLD GASKET.

(earth first).

Remove the air cleaner.

At the carburettor,

Disconnect

=~ the lead from the sclenoid

valve.

- the vacuum plpe.

- the choke wire.

= the accelerator return
spring.

- the fuel pipe.

= the accelerator cable.

Remcve the 'E' clip from the

accelerater quadrant post

and pull cff the yuadrant.

Remcve the carburettor

securing nute and lift the

instrument off.

NN

N Undo the two nuts on the clamp securing

y — ) -' MR
e Q -,,é‘ the down pipe to the manifold.
g Remove the clamp.

- \r—/‘ Undo the clamp securing the down pipe
\

e
. -ru] (%) to the silencer (muffler) and swing
i

' the down pipe clear.

Undo the four nuts and two socket bolts
and washers securing the manifold to
the head. :

Remove the manifold and gasket.

Clean the manifold faces.

Check the manifold gasket face.

Maximum distortion 0.20 mm (.008"),

\
!
- .

To refit the manifold carry out the
removing operations in reverse :

- Fit the gasket (of the correct
type which corresponds to the inlet
parts of the manifold). ,

= The metal face of the gasket
should be against the cylinder head.
- Tighten the manifold nuts and
socket bolts to a torque of 3 1.5
to 2.5 m.da N (10 to 20 lb/ft).

- Run the engine for 10 minutes and
allow it to cool for 50 minutes.

- Retighten the nuts and socket
bolts to a torque of 1.5 to 2.3 m.
da N (10 to 20 lb/ft).
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E. 11 - REPLACING THE OIL FILTER.

Loosen the filter by means of tool
(Part No 46E 6432),

- pass the strap round the filter and —=
insert it into the stirrup.

- tension 1it.

- loosen the filter, :

- remove the tool and unscrew the filter
by hand.

Check the filter spigot projection above
the seal face on the cylinder block,

It should be 3 9.5 to 12.5 mm (3/8 to 1/c*). .

If it is less than 9.5 mm (3/8"), replace \\
it by another special repair size spigot. N
Correct its length to obtain the correct
projection (when applicable),

Oil the new filter seal with engine oil.
Screw in the filter until the seal makes
contact with the lccating area on the
cylinder block.

Then tighten the filter by hand by ¢ of a turn : the reference marks 1 = 2 -

% 3 - and 4 on the can help one to carry out this cperaticn correctly.

Unscrew the filter, bring it in contact with its lccating basc and retighten
it by ¥ to # of a turn,

NOTE -
Use only oil filters with crimped seals.
Run engine and check for leaks.

E.12 = REMOVING AND REFITTING THE OIL PUMP STRAINER . VEh,

A/~ REMOVING,

Place the car on a lift,

Drain the engine oil.

Remove the sump (Oil pan),
Remove the pump stralner cover.
securing bolts and remove {t.

Remove the outer rotor.

The inner rotor will not come out
entirely

To remove it, one must remove the
engine.

B = REFITTING,

Carry out the removing operations

in reverse.
Fill the engine with oill.

)

)
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E.13 - OVERHAULING THE TIMING GEAR.,

A/~Dismantling

Remove the engine and mount it
on support (Part No 46E 6362),

Remove the 3

- cylinder head,

- the sump (oil pan)

- timing gear casing

- camshaft front bearing.

kemove the crankshaft sprocket retaining bolt and the washer and thrust ring.
Remove the anti-flail lug or lugs.

Remove the two bolts which secure the camshaft f lange.

Remove the chain tensioner as follows :
= Unlock and unscrew the retaining cylinder

screw, £
- Insert a 3 mm. socket key into the retai- F Ll
ning cylinder. % S NG
'/ \ °°
- turn the key in a clockwise oM @ v \O
directicn until the pad carrier 2 (i) "\
assembly is no longer under @

J
tension. ' o\\ :
- remove the tensioner. , D

V)

N

)
f711’1£%1EI;:—\\ Z D

- q Z .o (< ]

‘o\\ QA1 U
N

ile Q

Remove the crankshaft sprocket and
chain assembly using extractor
(Part iio 46E 6434) whilst pulling
back the camshaft.,

Remove the camshaft.
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f“‘\
p—
e
o/
0il the camshaft bearing aress :n: insert it ¢ dc nct push it fully in.
Place the chain on the camshaft spr cket 3
Align the reference on the sprocket with the centre of the crankshaft and
the centre of the camshaft.
Turn the crankshaft tc bring the key uppermost.
Fit the crankshaft sprocket (with the reference mark facing towards the
outside) on the chain.
The reference mark is to be in line
with that on the camshaft sprocket
and the centre of the crankshaft
and the camshaft. o~
Nr

when the reference marks are in line
engage the sprocket onto the crank=-
shaft : fit it by means of a tube
while gradually pushing the

camshaft into position.

when the chain is correctly
tensioned, the line passing
through the reference mark

is no longer directly in line
with the camshaft centre.

Q
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Fit the crankshaft sprocket
spacer, thrust washer and
bolt.

Tighten the belt to 6 m.da
N (45 lb/ft) using torguc
wrench (Part No 46E 6353).
Fit and tighten the two
camshaft bolts. .

Fit the chain tensioner (tcgether
with its filter ana its backplate.
Tighten the two bcits.

Insert a 3 mm (.118") hexagon
socket into the retalining
cylinder.

Turn the key in an anti-
clockwise aircction unti. the
body carrier assembly s
projected against the chaln.
Tighten and lock the retaining
cylinder beit.

C v

ISP : i

J The filter is 2..5 m. (13/16")long, fcr tencicners on which the ba_ k: .=
is 2 mm (..79") tihi k.

- 19.5 mm (49/6+", f.r tensioners on which the backplate is 1 mm (..+ "
thick.

-

Fit the anti-tlzi. r Lugs.

If the engine is fitted with one luj

sy fitotre luz s that it is

poraiied with the choin, when the

¢tzin 15 tenc.ored, 2%t 3 distance
= _.8mm (0220 toomoit.
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—
1f the engine 15
fitted with two
lugs
. Fit the two lugs.
Fit gauge (Part No 46E 6445)
to the chain,
Place the two lugs against the
chain and tighten the securing
bolts.
( Remove the gauge.
e’
Fit timing gear casing with its ~

gasket smeared with a jointing
compound.

Fit the bolts and align the upper
face of the casing with the upper
face of the cylinder block.
Tighten the bolts.

Refit the :
- camshaft bearing
- sump (oil pan)
- cylinder head
- engine.

C/
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ADDITIONAL INFORMATION

E.14 - ENGINE MOUNTINGS

New engine mountings (Part No. 054 E 6000) have been introduced as a
running change into current production, and consequently no chassis numker
introduction is available. The new mountings lower the engine by approximately

¥ in.

This engine lowerin§ is particularly important when a radio suppression
kit is fitted in conjunction with a radio (see Section 'M'), as the screening
plate over the engine could foul the air cleaner.

E.15 = CRANKSHAFT SPROCKET

Commencing at Engine No. 2557 Non-Emission and, 1255 Exhaust Emission,
a new crankshaft sprocket (Part No. A046 E 6072) which is a press fit on the
crankshaft, has been used.

The bolt (Part No. AO46 E 6012), washer (Part No. AO46 E 6074) and
spacer (Part No. AO46 E 6C73) are no longer required in the new application.

0870






