i 0.115 to 0.188 mm
! R e 0.070 to 0.143 mm
o e T St M0:20-mm

i A e W S S 39.880 to 40.070 mm
.......... R e Sie e e 30038010 30.570' mm
39.880 to 40.070 mm

g T e ey R M SR S S 27.935 to 27.955 mm

' Nos 2to5 beanngs ........................... 23,935 to 23.955 mm
Camshaft cylinder head bearing ]oumal internal diameter:

No1bearing .......... PR R e R ) 28.000 to 28.021 mm

0 (i (o1 of 1oV e g Lo o e e e AP R R 24.000 to 24.021 mm
Camshaft journal-to-bearing clearance:

FUDE G| e S S e e e e e S S P S 0.045 to 0.086 mm

ST TG i s S A e e o S S e ST S 0.15 mm
Camshaft run-out:

Standard ... 0. o N N v Less than 0.02 mm

TV I TS e e g o o e S L e i 0.1 mm
Camshaft follower outerdiameter .............couiieiiiinns 29,960 to 29.975 mm
Camshaft follower cylinder head bore internal diameier ............ 30.000 to 30.021 mm o
Camshaft follower-to-cylinder head bore clearance ............... 0.025 to 0.061 mm o

Lubrication system

T o 0 o S S A A ot st e L S T A R Gear-type, driven off crankshaft right-hand end
Minimum oil pressure at normal operating temperature: ;
N Ll e e S T R e e LT PP 0.49 to 1.86 bar i
s {8 R el R R R s s SR e M R S S R 3.43 to 4.41 bar
Qil pump clearances: S
Quter gear-to-COVEr Clearante .. ...........ocesnrerneonean... 0.11 to 0.20 mm F
QOuter gear-to-crescent clearance ..................o.oooieoeann 0.04 to 0.38 mm i
Inner gear-to-crescentclearance .............coviiiaiiiaaeans 0.04 to 0.30 mm e
Quter gear endfloat . ....... PR R R O R PR S g 0.05t0 0.11 mm e
Innergearendfloat . ........cc.iiiiiiiiiiiiii e 0.05 to 0.09 mm ;
Inner gear flange-to-cover bearing surface clearance ............ 0.045 to 0.091 mm ;
Torque wrench settings Nm Ibf ft -
Big-end bearing cap nuts:
izl e e B A A O e e U R 15 11
Stage 2 (if an angle lightemng gauge is available) ............... Angle-tighten by 35 to 40°
Stage 2 (if an -angle-tightening gauge is not available) .. .......... 25 18
Camshaft bearing cap bolts .............. S LR e e 11 8
Camshaft sprocket retaining B R 115 85
Centre member bolts ......... ok S SR S N 88 65
Crankshaftpulleyhoi‘l.,..... ....... Sl N L el e i o 105
Cylinder head bolts:
~ Main bolts:
. Stage " e e G O b S o B e 29 21
...... : T T O e 44
......................... 29 21
........ Angle-tighten by 50 to 55°
S S 43+ 4
........... 8 6
= 5 4
I Tl S T T L T 4 3
e e .- Tl .-.u'..-'o ceman 19 14

BT s e e M R R - T
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Torque wrench settings (continued) . e
oﬁt engine/transmission mounting bolts: s R
FmMount!ng precket-lo pnomBbbliag S s. i Titan R 55 o :
Carburettor modelsl ........ e SR 7 g e
B B O s
M::Il;?llir:;]icentre member bolts - Estate modeIS ...« cxoxov - 50 gg
Through-bﬂ'lt-..-..-...........-......-::j:: ............ 88
[DOIS v v vemnnnarrennns o
Left.::enﬁ angineft;ansmission I e, s~ AR 49 gg
rouh-bO" ,,,,, ............... 49
Lhountging-to-transmvss ion BASNGT S faieh oy TR ; i 13
timing chain front guide bolts . ...........---+ 16
A i idepivotbolt .......c.cieonieiennanen 7
Cawer trning chalrt rear QUIGGIPIVGE B |5 v - - i B R0 A 9 .
Lower timing chain tensioner bolts .. ..............-. g o 3 |
Main bearingcap bolts .. ..............viiiaanns :
O st g g cepine. BRI BOEY I 5 :
(G L TSGR o RO S :
£ G T S i e B RN T = 47
Regulator valve bolt ....... Seheraasiiianaeenaeees
Rear engine/transmission mounting: A %
Mounting-to-centre member bolts . ......... ... iiiiiii.. = 2
Through=bolt s .. e i di i i e e s e s o
Mounting bracket retaining bolts ............... ... e 3 2
Rear oil seal housing bolts . R R R
Right-hand engine/transmission mounting: i )
Mounting-to-engine mounting bracketbolts . .................. e g
Tl el i e 4 M G, (] R S L e A o S
Mounting upper bracketbolts. ... ..o i iiiaii i, B o
Sy il (] BRSNS e e i N | AR s e < e
SNPIIS A DoMSE S S A R e SR e e L %
Timing chain idler sprocket centrebolt . ........ ... ... .. .. ... ..., 2
Upper timing chain front guide bolts - early models ............... 8 2
Upper timing chain tensioner BOlS . . . v con i vt ennr e einnnsnsns 8 s
Upper timing chain top guide bolts - earlymodels ................ 11

1 General information

Using this Chapter

Chapter 2 is divided into three Parts; A, B
and C. Repair operations that can be carried
out with the engine in the car are described in
Parts A (1.6 litre engine) and B (2.0 litre engine).
Part C covers the removal of the engine/
transmission as a unit, and describes the
engine dismantling and overhaul procedures.

Note that, while it may be possible physically
o overhaul items such as the piston/
connecting rod assemblies while the engine is
Inthe car, such tasks are not normally carried
out as separate operations. Usually, several
addlti_onal procedures (not to mention the
Cleaning of companents and of oilways) have
10 be carried out, For this reason, all such tasks
e classed ag major overhaul procedures, and
&e described in Part G of this Chapter.
thm Parts A and B, the assumption is made

A the engine is installed in the car, with all
f;‘c'"aﬁes connected. If the engine has been

Moved for averhaul, the preliminary

Mantling Information which precedes each

Nnt:-“m may be ignored,
* In certain Sections of this Chapter
are made to Phase I, Phase || and

Phase Il models according to year of
production. This classification has been
necessary where modifications to the model
range affect the repair procedure being
described. The Phases relate to the model
years as follows:

Phase | - 1990 to June 1993

Phase Il - June 1993 to October 1996

Phase Ill - October 1996 to September 1999

Engine description

The 1.6 litre (1597 cc) engine is from the GA
series of Nissan engines, It is of the sixteen-
valve, in-line four-cylinder, double overhead
camshaft (DOHC) type, mounted transversely
at the front of the car with the transmission
attached to its left-hand end.

The crankshaft runs in five main bearings.
Thrustwashers are fitted to No 3 main bearing
(upper half) to control crankshaft endfloat.

The connecting rods rotate on horizontally-
split bearing shells at their big-ends. The
Pistons are attached to the connecting rods
by gudgeon pins, which are a sliding fit in the
connecting rod small-end eyes being retained
by circlips. The aluminium-alloy pistons are
fitted with three piston rings - two
compression rings and an oil control ring.

The cylinder block is made of cast iron and
the cylinder bores are an integral part of the
block. On this type of engine the cylinder bores
are sometimes referred to as having dry liners,

The inlet and exhaust valves are each
closed by coil springs, and operate in guides
pressed into the cylinder head; the valve seat
inserts are also pressed into the cylinder
head, and can be renewed separately if worn.

The camshatft is driven by a timing chain,
and operates the sixteen valves via bucket-
type followers, The followers are situated
directly below the camshafts. Valve
clearances are adjusted by shims. The
camshafts rotate directly in the cylinder head.

Lubrication is by means of an oil pump,
which is driven off the right-hand end of the
crankshaft. It draws oil through a strainer
located in the sump, and then forces it through
an externally-mounted filter into galleries in the
cylinder block/crankcase. From there, the oil is
distributed to the crankshaft (main bearings)
and camshaft. The big-end bearings are
supplied with oil via internal drillings in the
crankshaft, while the camshaft bearings also
receive a pressurised supply. The camshaft
lobes and valves are lubricated by splash, as
are all other engine components. .

Repair operations possible with
the engine in the car
1 The following work can be carried o
the engine in the car: e
a) Compression pressure - testing,
b) Cylinder head cover - re




edures

, arances - adjustment.

h) Cylinder head - removal and refitting.

i) Cylinder head and pistons - decar-
bonising (refer to Part C of this Chapter).

J) Sump - removal and refitting.

k) Qil pump - removal, overhaul and refitting.

I} Crankshatt oil seals - renewal.

m) Engine/transmission mountings -
inspection and renewal.

n) Flywheel - removal, inspection and
refitting.

n test -

2 Compression test-
description and interpretation

Vi

1 When engine performance is down, or if
misfiring occurs which cannot be attributed to
the ignition or fuel systems, a compression
test can provide diagnostic clues as to the
engine’'s condition. If the test is performed
regularly, it can give warning of trouble before
any other symptoms become apparent.

2 The engine must be fully warmed-up to
normal operating temperature, the battery
must be fully charged, and all the spark plugs
must be removed (Chapter 1). The aid of an
assistant will also be required.

3 Disable the ignition system by
disconnecting the ignition cail HT lead from
the distributor cap and earthing it on the
cylinder block. Use a jumper lead or similar
wire to make a good connection.

4 Fit a compression tester to the No 1
cylinder spark plug hole - the type of tester
which screws into the plug thread is to be
preferred.

5 Have the assistant hold the throttle wide
open, and crank the engine on the starter
motor; after one or two revolutions, the
compression pressure should build up to a
maximum figure, and then stabilise. Record
the highest reading obtained.

6 Repeat the test on the remaining cylinders,
recording the pressure in each.

_  On some models, remove the rubber
~ plug @;rowad}-m.ﬁls.plasﬂc__cover S

7 All eylinders should produce very similar
pressures; any difference greater than that
specified indicates the existence of a fault.
Note that the compression should build up
quickly in a healthy engine; low compression
on the first stroke, followed by gradually
increasing pressure on successive strokes,
indicates worn piston rings. A low
compression reading on the first stroke, which
does not build up during successive strokes,
indicates leaking valves or a blown head
gasket (a cracked head could also be the
cause). Deposits on the undersides of the
valve heads can also cause low compression,
8 If the pressure in any cylinder is reduced to
the specified minimum or less, carry out the
following test to isolate the cause. Introduce a
teaspoonful of clean oil into that cylinder
through its spark plug hole and repeat the
test.

9 If the addition of oil temporarily improves
the compression pressure, this indicates that
bore or piston wear is responsible for the
pressure loss. No improvement suggests that
leaking or burnt valves, or a blown head
gasket, may be to blame.

10 A low reading from two adjacent cylinders
is almost certainly due to the head gasket
having blown between them; the presence of
coolant in the engine oil will confirm this.

11 If one cylinder is about 20 percent lower
than the others and the engine has a slightly
rough idle, a worn camshatft lobe could be the
cause.

12 If the compression reading is unusually
high, the combustion chambers are probably
coated with carbon deposits. If this is the
case, the cylinder head should be removed
and decarbonised.

13 On completion of the test, refit the spark
plugs and reconnect the ignition HT coil lead.

3 Top dead centre N
(TDC) for No 1 piston - %
locating "

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Section of this manual), then
remove all the spark plugs as described in
Chapter 1.

3.3b ...to gain access to the crankshaft
pulley bolt

2 Trace No 1 spark plug (HT) lead from the
plug back to the distributor cap, and use
chalk or similar to mark the distributor bady o
engine casting nearest to th i ¢
, e cap's No 1
terminal. Unclip the distributor cover {where
fitted) then undo the cap retaining screws
remove the cap and recover the seal, ;
3 Apply the handbrake and ensure that the
transmission is in neutral, then jack up the
front of the car and support it on axle stands
(see Jacking and vehicle support). Remove
the right-hand roadwheel. Undo the retaining
screws and remove the plastic cover from
underneath the wing to gain access to the
crankshaft pulley bolt; on some models, the
bolt can be accessed via a small hole in the
cover (see illustrations).
4 The timing marks are in the form of notches
on the crankshaft pulley rim which align with a
pointer on the timing chain cover. The
notches are spaced at intervals of 5%, and go
from 20° before top dead centre (BTDC) to 5°
after top dead centre (ATDC). The TDC mark
is highlighted with yellow paint to aid
identification.
5 Using a spanner (or socket and extension
bar) applied to the crankshaft pulley bolt,
rotate the crankshaft clockwise until the TDC
notch on the crankshaft pulley rim is aligned
with the pointer on the timing chain cover,
6 With the crankshaft in this position, Nos 1
and 4 cylinders are now at TDC, one of them
on the compression stroke. If the distributor
rotor arm is pointing at (the previously-
marked) No 1 terminal, then No 1 cylinder is
correctly positioned; if the rotor arm is
pointing at No 4 terminal, rotate the
crankshaft one full turn (360°) clockwise until
the arm points at the marked terminal. No 1
cylinder will then be at TDC on the
compression stroke.
7 Once No 1 cylinder has been positioned at
TDC on the compression stroke, TDC for any
of the other cylinders can then be located by
rotating the crankshaft clockwise 180° at a
time and following the firing order (see
Specifications).

4 Cylinder head cover -
removal and refitting

FHF

Removal

1 Disconnect the battery negative termlnal
(refer to Disconnecting the battery in the
Reference Section of this manual), then
disconnect the spark plug (HT) leads from the
plugs, and free them from their retaining clips
on the top of the cover. ]

2 Release the retaining clips and disconnecl
the breather hoses from the rear of the cover
(see illustrations).

3 Working in the reverse of the s&quancj
shown in illustration 4.11a, slacken an
remove the cylinder head cover retainind
screws and washers.




4.2a Release the retaining clips and
disconnect the breather hoses from the
right-hand. ..

4 Lift off the cylinder head cover, and recover
the rubber seal from the outer edge of the
cover, and the circular seal from each of the
cover spark plug holes. On early models, also
remove the two semi-circular rubbers from
the cut-outs on the right-hand end of the
cylinder head; on later models, the rubbers
are an integral part of the cover seal.

5 Inspect the cover seals for signs of damage
and deterioration, and renew as necessary.

Refitting

8 Carefully clean the cylinder head and cover
mating surfaces, and remove all traces of oil.
7 Apply a bead of sealant to the circular cut-
outs on the right-hand end of the cylinder
head. On early models, fit both the semi-
circular rubbers to the head, ensuring that
they are positioned with their flat sides parallel
to the head surface (see illustrations).

8 Fit the rubber seal to the cylinder head

. and left-hand end (arrowed) of the
cylinder head cover

4.2b ..

cover groove, ensuring that it is correctly
located along its entire length, and install the
four spark plug hole seals, ensuring that they
are the correct way around. If necessary, the
seals can be held in position using a smear of
suitable sealant (see illustrations).

9 Apply a bead of sealant to the cover seal,
approximately 1 cm either side of the left-
hand exhaust camshaft bearing cap circular
cut-out edges (see illustration).

10 Carefully refit the cylinder head cover to
the engine, taking great care not to displace
any of the rubber seals (see illustration).

11 Make sure the cover is correctly seated,
then install the retaining screws and washers.
Working in the sequence shown, tighten all
the cover screws to the specified torque (see
illustrations).

12 Reconnect the breather hoses to the
cylinder head cover, and secure them in
position with the retaining clips.

4.8a Fit the rubber seal to the cover
groove. ..

ead cover, ensuring that
the seals stay in position

Ha27210

4.11a Cylinder head cover bolt tightening
sequence

4.7a Apply a bead of sealant to the
cylinder head cut-outs

4.7b On early models, install both semi-
circular rubbers in the head cut-outs

13 Connect the HT lead caps to the correct
spark plugs, and clip the leads back into the
retaining clips. Reconnect the battery
negative lead.

- i

4.9 Apply a bead of sealant to the seal on
1 cm either side of the exhaust camshaft
bearing cap cut-out

4.11b workng in the specified sequence,
tighten the cover screws to the specified
torque




5.4 Unscrew the pulley bolt and washer,
and withdraw the crankshaft pulley

5 Crankshaft pulley - AN
removal and refitting N
X

Removal
1 Remove the auxiliary drivebelt(s) as

described in Chapter 1.

2 If necessary, position No 1 cylinder at TDC
on its compression stroke 'as described in
Section 3. .

3 To prevent crankshaft rotation while the
pulley bolt is unscrewed, select top gear and
have an assistant apply the brakes firmly. If
the engine has been removed from the car,
lock the flywheel using a tool similar to the
one shown in illustration 15.2 (see Section 15).
4 Unscrew the pulley bolt, along with its
washer, and remove the pulley from the

6.4 Removing the power steering pump
mounting bracket

- e R g

_ Undo the three retaining bolts
(arrowed) and remove the bracket from the
engine mounting

5.6 Align the pulley groove (arrowed) with
the key, and slide the pulley onto the
crankshaft

crankshaft (see illustration). If the pulley
Woodruff key is a loose fit, remove it and store
it with the pulley for safe-keeping.
Refitting

5 Refit the Woodruff key (where removed).

6 Align the crankshaft pulley groove with the
key, then slide the sprocket onto the
crankshaft, and refit the retaining bolt and
washer (see illustration).

7 Lock the crankshaft by the method used on
removal, and tighten the pulley retaining bolt
to the specified torque setting (see
illustration).

8 Refit the auxiliary drivebelt(s) and adjust
them as described in Chapter 1.

6 Timing chain cover - N
removal and refitting N
X

Note: If the timing chain cover is tc be
removed without disturbing the cylinder head,
there is a slight risk of oil leakage from chain
cover-to-cylinder head joint after refitting.
Bearing in mind this information, it is up to the
individual owner to decide whether or not it is
worth renewing the head gasket when the
chain cover is removed.

Removal

1 Remove the coolant pump as described in
Chapter 3.

2 Remove the crankshaft pulley as described
in Section 5.

P

6.5b Undo the retaining nuts and bolts . . .

5.7 Refit the retaining bolt (and washer)
and tighten to the specified torque

3 Rempve the sump and oil pump pick-
up/strainer as described in Section 12.

4 Unldo the two bolts securing the power
steering pump mounting bracket to the front
of the timing chain cover, then undo the
nut/bolt securing the bracket to the pump ang
remove the bracket (see illustration).

5 Slacken and remove the three retaining
bolts, and remove the mounting bracket from
the top of the right-hand engine/transmission
mounting; where necessary, free the wiring
from its retaining clips on the bracket.
Unscrew the retaining nuts and bolts, and
remove the camshaft sprocket access cover
from the right-hand end of the cylinder head.
Recover the cover gasket (where fitted) (see
illustrations).

6 Unscrew the two retaining bolts, and
remove the lower timing chain tensioner from
the rear of the chain cover. Recover the
tensioner gasket, noting which way up its is
fitted (see illustration). Note: Do not rotate
the engine whilst the chain tensioner is
removed.

7 Slacken and remove the four bolts securing
the right-hand end of the cylinder head to the
top of the timing chain cover. On early
models, it will be necessary to remove the
upper timing chain front guide to gain access
to one of the bolts.

8 Place a jack with interposed block of wood
beneath the engine to take the weight of the
engine. Alternatively, attach a hoist or support
bar to the engine lifting eyes, and take the
weight of the engine.

6.5¢c ...and remove the camshaft
sprocket access cover (early model
shown, complete with gasket)



1 Uppercfumrapguédeboft‘
2 Upper

6.6 Timing chains and associated components -
early models shown (later models similar)

10 Lower chain tensioner

11 Lower chain tensioner gasket

12 Lower chain rear guide

13 Lower chain rear guide pivot bolt
14 Locating dowel and O-ring

15 Upper chain front guide*

16 Upper chain front guide bolt*

20 Lower chain front guide bolt ?
21 Lower timing chain
23 Olfpump-_dﬂvaw
24 Timing chain
25 Crankshaft pt

126 Lrankshart




6.9a Slacken and remove the through
bolt...

PR , ’
6.9d If the mounting rubbers (arrowed) are
loose, remove them from the body

9 Unscrew the through-bolt from the right-
hand engine/transmission mounting, then
undo the three retaining bolts and remove the
mounting assembly from the engine
compartment. Recover the rubbers fitted to
the body mounting bracket, if they are loose
(see illustrations).

10 Undo the bracket retaining bolts and the
bolt securing the alternator adjuster strap to
the bracket, and remove the right-hand
engine/transmission mounting bracket from
the engine (see illustration).

11 Slacken and remove the timing chain
cover retaining bolts. Note the correct fitted
location of each bolt, as the bolts are of
different lengths.

12 Slide the timing chain cover off the end of
the crankshaft, and manoeuvre it out of the
engine compartment (see illustration).

6.14a Lever out the crankshaft oil seal
with a large screwdriver ...

6.9b ... then undo the three retaining
bolts (arrowed) ...

= X ! .ﬁé‘l‘) | %

6.10 Undo the retaining bolts and remove
the right-hand engine/transmission
mounting bracket from the engine

Recover the special sealing collars from the
oil galleries and discard them; new ones must
be used on refitting. If the cover locating
dowels are a loose fit, remove them and store
them with the cover for safe-keeping.

13 Slide the oil pump drive spacer off the end
of the crankshaft.

Refitting

14 Prior to refitting the cover, it is
recommended that the crankshaft oil seal
should be renewed. Carefully lever the old seal
out of the cover using a large flat-bladed
screwdriver. Fit the new seal to the cover,
making sure its sealing lip is facing inwards.
Drive the seal into position until it seats on its
locating shoulder, using a suitable tubular drift,
such as a socket, which bears only on the hard
outer edge of the seal (see illustrations).

6.9c ... and remove the right-hand
engine/transmission mounting

6.12 Removing the timing chain cover

15 Ensure that the cover and crankcase
mating surfaces are clean and dry.

16 Fit the new special sealing collars to the
cylinder block oil galleries (see illustration).
17 Apply a thin coat of suitable sealant to the
timing cover crankcase mating surface, not
forgetting to apply sealant to the area around
the coolant pump passage in.the centre of the
cover (see illustration). If the cylinder head is
in position, also apply sealant to the upper
face of the cover.

18 Refit the cover locating dowels to the
cylinder block (where removed).

19 Align the oil pump drive spacer groove
with the key, then slide the spacer onto the
crankshaft (see illustration).

20 Offer up the cover, and position the oil
pump inner rotor so that it will engage with the
drive spacer as the cover is refitted (see

6.14b .
position with a suitable socket

6.16 Fit the new special sealing collars to
the cylinder block oil galleries
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illustration). Slide the cover over the end of
the crankshaft, taking great care not to
damage the oil seal lip, and seat it on its

locating dowels.

21 Refit the cover retaining bolts in their
original locations and tighten them securely,

working in several stages.
22 Fit the four 6 mm bol

ts securing the

cylinder head to the chain cover, and tighten

them to the specified torque

setting. On early

models, refit the upper timing chain front

guide (see illustrations).

23 Fit a new gasket to the lower chain

6:20 Engage the oil pump with

T |
the drive

Spacer, and slide the timing cover into

position

6225 on early models
 timing chain fro

, refit the upper
nt guide

L

6.17 Apply sealant to the timing cover m
forgetting the area around the coolant pump passage (arrowed)

ating surface, not

tensioner, making sure it is fitted the correct
way up so its cut-out is aligned with the
tensioner oil hole. Install the tensioner and
gasket, and tighten its retaining bolts to the
specified torque setting (see illustrations).
24 Refit right-hand engine/transmission
mounting bracket to the engine, and securely
tighten its retaining bolts. Fit the rubbers to
the body mounting bracket (where removed),
ensuring that their pins are correctly seated in
the bracket holes, and fit the mounting,
tightening its retaining bolts to the specified
torque setting.

6.22a Refit the bolts securing the cylinder
head to the top of the timing cover, and
tighten them to the specified torque

6.19 Align the oil pump d
the crankshaft (cover locating dowel locations arrowed)

6.23a Fit the gasket, ensuring that its cut-
out is correctly aligned with the tensioner
oil hole (arrowed) . . .

rive spacer with the key, and slide it onto

25 Align the right-hand mounting with its
body bracket, then insert the through-bolt
and tighten its nut to the specified torque
sefting. Remove the jack from underneath the
engine.

26 Ensure that the sprocket access cover
and head mating surfaces are clean and dry.
Where the cover was originally fitted with a
gasket, fit a new gasket to the cylinder head;
where the cover was originally fitted using
sealant, apply a continuos bead of suitable
sealant to the cover mating surface. Install the
cover and tighten its retaining nuts and bolts
to the specified torque setting.

27 Install the bracket to the top of the right-
hand engine/transmission mounting, and
tighten its bolts to the specified torque
setting.

28 Refit the power steering pump to the
engine, and securely tighten its mounting
bracket bolts.

29 |Install the oil pump pick-up/strainer and
sump as described in Section 12.

30 Refit the crankshaft pulley as described in
Section 5.

31 Refit the coolant pump as described in
Chapter 3.

32 Replenish the engine oil and coolant as
described in Chapter 1.

2A
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7.4a On early models, remove the top 7.4b ...then retract the tensioner as 7.6a Slacken the sprocket retaining bolt
chain upper guide . . . described in the text and remove it from whilst holding the camshaft with an open.
the head ended spanner. ..

7 Disengage each sprocket from the end of
its respective camshaft, and manoeuvre tham
out from the cylinder head. If the Sprocket
locating pins are a loose fit in the camshaft
ends, remove them and store them with tha
sprockets.

8 Disengage the upper timing chain from the
idler sprocket, and manoeuvre it out of the
cylinder head (see illustration).

9 Unscrew the pivot bolt, and remove the
lower chain rear guide from the crankcase
(see illustration)

10 Slacken and remove the idier sprocket
centre bolt r

it i

7.6b ...then remove the bolt along with 7.8 Manoeuvre the upper timing chain out
its washer through the head aperture

, then lower the
ind remove it from

sprocket out of sitio
4 On early models, slacken and remove the the bottom of the cylinder head (see
bolts securing the upper chain top guide in illustration). Recover the idler shaft from the
position, and remove it from the head. Retract  rear of the spro
the upper chain tensioner, and retain it in the 11 Disengage the lo
retracted position using the hook on the side crankshaft sprocket, and remove it from the
Note: The following section refers to earfy and  ©f the tensioner. Undo the two retaining bolts, ~engine

later models. The two models can be andremove the tensioner from the end of the 12 Slide the crankshaft '.-:r:rc-tl-».'.t off the end
distinguished from their upper timing chain  SYlinder head (see illustrations). of the crankshaft. Remove the Woaodruff k.ﬂ'f
components; early models have a top and 5 On later models, retract the upper chain (if loose) from the crankshaft, and store it wr!l’:
front chain guide for the upper timing chain -  tensioner, and hold it in position by inserting a  the sprocket for safe-keeping. Note: Do not

7 Timing chains -
removal, inspection
and refitting

ver timing chain from the

V(i

these are omitted on later models. small-diameter rod in front of the tensioner rotate the crankshaft or camshafts whilst the
pad. Undo the two retaining boits, and timing chains are removed.

Removal remove the tensioner from the end of the I #

1 Position No 1 cylinder at TDC on its com- cylinder head. nspection |
pression stroke, as described in Section 3. 6 Slacken the camshaft sprocket retaining 13 Examine the teeth on the camshaft, idier
2 Remove the cylinder head cover as bolts, whilst retaining the camshafts with a and crankshaft sprockets for any sign of wear
described in Section 4. large open-ended spanner fitted to the flats on  or damage such as chipped, hooked of
3 Remove the timing chain cover as the right-hand end of each shaft. Remove each  missing teeth. If there is any sign of wear of
described in Section 6. bolt along with its washer (see illustrations). damage on either sprocket, all sprockets and

both timing chains should be renewed asa
set.

14 Inspect the links of the timing chains for
signs of wear or damage on the rollers. Thé
extent of wear can be judged by checking the
amount by which the chain can be bent sfd&
ways; a new chain will have very little
sideways movement. If there is an excessivé
amount of side play in either timing chain, i
must be renewed.

15 Note that it is a sensible precaution 0
renew the timing chains, regardiess of thei
apparent condition, if the engine has covered 2
high mileage, or if it has been noted that the

by

7.9 Unscrew the pivot bolt, and remove 7.10 Unscrew the centre bolt and washer, chajrj{s} have sounded no_isy when the ensg;ﬂi:
the lower chain rear guide from the and remove the idler sprocket from the running. Although not strictly necessary: a

cylinder block engine always worth renewing the chains
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m the chain guides for signs of
¢ wear such as that shown

sprockets as a matched set, since it is false
economy to run a new chain on womn sprockets
and vice-versa. If there is any doubt about the
condition of the timing chains and sprockets,
seak the advice of a Nissan dealer service
department, who will be able to advise you as
to the best course of action, based on their
previous knowledge of the engine.

16 Examine the chain guides for signs of
wear or damage to their chain contact faces,
renewing any which are badly marked (see
illustration).

17 Check the upper chain tensioner pad for
signs of wear, and check that the plunger is
free to slide freely in the tensioner body. The
condition of the tensioner spring can only be
judged in comparison to a new component.
Renew the tensioner if its pad is worn or there
is any doubt about the condition of its
tensioning spring.

Refitting

18 Check the crankshaft is still positioned at
TOC (the keyway will be in the 12 o'clock
position, seen from the right-hand end of the
engine) and refit the Woodruff key to the
crankshaft groove (see illustration).

18 Ensure that the crankshaft sprocket is

¥

121 g

coloy 8age the chain with th

(arrowed)

Fri e crankshaft sprocket so that its
ink is correctly aligned with the sprocket timing mark

7.18 Ensure that the crankshaft is
correctly positioned, then fit the Woodruff
key (arrowed). ..

7.19 ... and slide on the crankshaft
sprocket

7.20a Fit the shaft to the rear of the idler
sprocket. ..

positioned the correct way around, with its
timing mark facing away from the crankcase,
then align its groove with the key, and slide
the sprocket onto the crankshaft (see
illustration).

20 Apply a smear of clean engine oil to the
idler sprocket shaft, and fit the shaft to the
rear of the sprocket so that its flange is
positioned between the sprocket and
crankcase. Engage the idler sprocket with the
lower timing chain, aligning its outer timing
mark with one of the chain’s coloured (silver)
links (see illustrations).

7.22 Check that the timing marks are correc

7.20b ...then engage the sprocket with the
timing chain, aligning its timing mark with
one of the chain’s coloured links (arrowed)

21 Manoeuvre the chain and idler sprocket
assembly into position, engaging the chain
with the crankshaft sprocket so that its
second coloured (silver) link is aligned with the
timing mark on the crankshaft sprocket: the
timing mark is in the form of a small cut-out
on the sprocket hub (see illustration).

22 Check that the idler sprocket and
crankshaft sprocket marks are still correctly
aligned with the lower chain silver links, then
install the idler sprocket centre bolt and
washer, and tighten it to the specified torque
setting (see illustration).

the idler sprocket bolt and washer, andl:rghtm it to the ¥

specified torque

2A




7.23 Upper timing chain and sprocket coloured links and
timing marks

1 Inlet camshaft sprocket link and mark
2 Exhaust camshaft sprocket link and mark
3 Idler sprocket link and mark

23 The upper timing chain has three
coloured links, one for each of the sprocket
timing marks. Note, however, that the links
are not spaced at regular intervals. On early
models, all three links are silver; the first
(inlet camshaft sprocket) link and second
(exhaust camshaft sprocket) link are 16
rollers apart, the second and third (idler
sprocket) link are also 16 rollers apart, but
the gap between the third silver link and the
first link is 22 rollers (see illustration). On
later models, the gaps between the links are
the same, but the idler gear link is easily
identified since it is gold in colour (camshaft
sprocket links remain silver).

24 Bearing in mind paragraph 23, lower the
upper chain into position, making sure its
coloured links are facing outwards. Engage
the chain with the idler sprocket, aligning its

7.25a Engage the inlet camshaft
sprocket with the chain, aligning its
timing mark (arrowed) with the relevant
coloured link . . .

7.25b ... then install the exhaust camshaft sprocket and align its
timing mark (arrowed) with the last coloured link

7.24 »Manoeuvre the upper chain into position, and engage it with
the idler sprocket so that the relevant coloured link is correctly
aligned with its timing mark (arrowed)

appropriate link with the sprocket inner timing
mark (see illustration),

25 Manoeuvre both the
camshaft sprockets

that their timing r

inlet and exhaust
Into position, ensuring
arks are facing e:m!'\'.-'ar(!&..
l. Engage
a ] the lrwfé:

K with the first chain silver

timing mark with the

yrockets on the camshafts,
3 with the locating pins.
r links are correctly
timing mark. If
from the chain,

Locate the

that the chain s

1ed with each sprocket's
disengage the sprocket(s)
and make the necessary adjustments (see
illustration).

‘ ..-.

7.26 Locate the sprockets on the camshafts, and check that all
the timing marks and coloured links are correctly aligned

(arrowed)
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17 Refit the sprocket retaining bolts and
washers, and tighten them to the specified
torque setting

97 With the timing marks correctly positioned,
install the camshaft sprocket retaining bolts
and washers, and tighten them both to the
specified torque (see illustration). !

28 Fit the lower chain rear guide, and tighten
its pivot bolt to the specified torque.

29 On early models, fit the upper chain top
guide to the cylinder head, and tighten its
retaining bolts to the specified torque setting.
Ensure that the upper chain tensioner
assembly is held in the retracted position by
its hook, and fit the tensioner to the cylinder
head. Tighten the tensioner retaining bolts to
the specified torque, then release the hook
and check that the tensioner pad is forced
against the chain (see illustrations).

30 On later models, retract the tensioner pad
and hold it in position with a suitable rod. Fit
the tensioner to the cylinder head, and tighten
its retaining bolts to the specified torque.
Withdraw the rod, and check that the
tensioner pad is forced against the chain.

31 Refit the cylinder head cover as described
in Section 4.

32 Refit the timing chain cover as described
in Section 6.

8 Timing chain tensioners,
guides and sprockets -
removal, inspection and refitting

M

Removaj

Lower timing chain tensioner

; *:'-:Dlv the handbrake, then jack up the front
i fécar and support it on axle stands (see
aa;kmg and vehicle support).
twomm l._ln_derneath the vehicle, unscrew the
i retalnllng bolts and remove the lower
;"9 chain tensioner from the rear of the
i Cover. Recover the tensioner gasket,
o t}']-rhrch Way up it is fitted. Note: Do not
fﬁmove; engine whilst the chain tensioner is
u Bile
3PDert|rmng chain tensioner
Slacken ang rem
: and
the top of
Mounting,

ove the three retaining
f&mq\ra the mounting bracket from
the right-hand engine/transmission

7.29a On early models, fit the tensioner
with its plunger held in the retracted
position, and securely tighten its bolts . . .

4 Unscrew the retaining nuts and bolts, and
remove the camshaft sprocket access cover
from the right-hand end of the cylinder head.
Recover the cover gasket (where fitted).

5 On early models, retract the chain tensioner,
and retain it in the retracted position using the
hook on the side of the tensioner.

6 On later models, retract the chain tensioner,
and hold it in position by inserting a small
diameter rod in front of the tensioner pad.

7 Undo the two retaining bolts and remove
the tensioner from the end of the cylinder
head. Note: Do not rotate the engine whilst
the chain tensioner is removed.

Lower timing chain front guide

8 Remove the timing chains as described in
Section 7.

9 Slacken and remove the retaining bolts,
and remove the lower chain front guide from
the side of the crankcase.

Lower timing chain rear guide

10 Remove the timing chain cover as
described in Section 6.

11 Unscrew the pivot bolt, and remove the
lower chain rear guide from the crankcase
(see illustration).

Upper chain top guide
(early models only)

12 Remove the cylinder head cover as
described in Section 4.
13 Undo the two retaining bolts, and remove

the guide from the top of the camshaft
bearing cap.

'] o .. - e
8.11 Remove the pivot bolt, and withdraw
the lower chain rear guide from the
cylinder block

7.29b ...then release the hook (arrowed)
and check that the plunger extends from
the body

Upper chain front guide

(early models only)

14 Remove the camshaft sprocket access
cover from the cylinder head, as described in
paragraphs 3 and 4.

15 Undo the two retaining bolts, and remove
the guide from the cylinder head (see
illustration).

Camshaft sprockets

16 Position No 1 cylinder at TDC on its
compression stroke as described in Section 3.
17 Remove the cylinder head cover as
described in Section 4.

18 Remove the camshaft sprocket access
cover as described in paragraphs 3 and 4 of
this Section.

19 Remove both camshaft sprockets and the
upper timing chain as described in para-
graphs 4 to 7 of Section 7.

Idler sprocket and
crankshaft sprocket

20 Remove the timing chains and sprockets
as described in Section 7.

Inspection
21 Refer to Section 7.

Refitting
Lower timing chain tensioner

22 Ensure that the tensioner and cover
mating surfaces are clean and dry.

23 Fit a new tensioner gasket to the cover,
making sure it is fitted the correct way up so

8.15 The upper chain front guide is
retained by two bolts (arrowed) -
early models only




8.25 On early models, prior to refitting
retract the plunger and secure it in
position with the hook (arrowed)

its cut-out is aligned with the tensioner oil hole
(see illustration 6.23a).

24 Install the chain tensioner, and tighten its
retaining bolts to the specified torque setting.

Upper timing chain tensioner

25 On early models, ensure that the tensioner
assembly is held in the retracted position by
its hook, and fit it to the cylinder head. Tighten
the tensioner retaining bolts to the specified
torque, then release the hook and check that
the tensioner pad is forced against the chain
(see illustration).

26 On later models, retract the tensioner pad,
and hold it in position with a suitable rod. Fit
the tensioner to the head, and tighten its
retaining bolts to the specified torque.
Withdraw the rod, and check that the
tensioner pad is forced against the chain,

27 Ensure that the sprocket access cover
and head mating surfaces are clean and dry.
Where the cover was originally fitted with a
gasket, fit a new gasket to the cylinder head;
where the cover was originally fitted using
sealant, apply a continuous bead of suitable
sealant to the cover mating surface. Install the
cover, and tighten its retaining nuts and bolts
to the specified torque setting.

28 Install the bracket to the top of the right-
hand engine/transmission mounting, and
tighten its bolts to the specified torque setting.

Lower timing chain front guide

29 Fit the guide to the crankcase, and tighten
its retaining bolts to the specified torque.

30 Refit the timing chains as described in
Section 7.

—

9.5 Checking a valve clearance

Lower timing chain rear guide

31 Fit the guide to the crankcase, and tighten
its pivot bolt to the specified torque.

32 Refit the timing chain cover as described
in Section 6.

Upper chain top guide

(early models only)

33 Fit the guide to the top of the camshaft
bearing cap, and tighten its retaining bolts to
the specified torque.

34 Refit the cylinder head cover as described
in Section 4.

Upper chain front guide
(early models only)

35 Fit the guide to the cylinder head and
tighten its retaining bolts to the specified
torque.

36 Refit the sprocket access cover as
described in paragraphs 27 and 28.

Camshaft sprockets

37 Refit the camshaft sprockets and upper
timing chain as described in paragraphs 23 to
27 of Section 7.

38 On early models, refit the top and front
upper chain guides, and tighten the retaining
bolts to their specified torque setting.

39 Refit the upper chain tensioner as
described in paragraphs 25 to 28,

40 Refit the cylinder head cover as described
in Section 4.

Idler sprocket and
crankshaft sprocket

41 Refit the timing chains and sprockets as
described in Section 7.

9 Valve clearances - EX
checking and adjustment N
R

Note: The valve clearances must always be
checked with the engine hot. Although Nissan
quote valve clearances for a hot and cold
engine, the valve clearances should only be
checked cold, prior to starting the engine after
an overhaul. The valve clearances should then
be checked again once the engine has been
warmed up to normal operating temperature.
Note: This is not a routine operation. It should
only be necessary at high mileage, after
overhaul, or when investigating noise or power
loss which may be attributable to the valve
gear.

1 The importance of having the valve clear-
ances correctly adjusted cannot be over-
stressed, as they vitally affect the performance
of the engine. That being said, the check
should not be regarded as routine main-
tenance, and should only be carried out when
the valve gear has become noisy, after engine
overhaul, or when trying to trace the cause of
power loss which may be attributed to the
valves. The clearances are checked as follows.
2 Draw the outline of the engine on a piece of
paper, numbering the cylinders 1 to 4, with No 1

T T
cylinder at thq .timlng chain end of the engina.
Show the position of each valve, together With
the specified valve clearance, Above each
valve, draw two lines for noting the actug|
clearance and the amount of adjustment
required. Note: Nissan quote two sets of
clearance tolerances; one for checking the
clearance, and a second one to use when
adjusting/setting the clearance. The checki
tolerance is exceptionally large and, although
not strictly necessary, it is desirable to have alf
valve clearances within the adjust:’ngfserring
tolerances.

3 Warm the engine up to normal Operating
temperature, then switch off, Remove the
cylinder head cover as described in Section 4,
4 Position No 1 cylinder at TDC on its com-
pression stroke, as described in Section 3.
5 Using feeler gauges, measure the clearance
between the base of the cam and the follower
of the following valves, recording each
clearance on the paper (see illustration).

No 1 cylinder inlet and exhaust valves

No 2 cylinder inlet valves

No 3 cylinder exhaust vaives
6 Rotate the crankshaft through one
complete turn (360°) clockwise until the TDG
notch on the crankshaft pulley is realigned
with the pointer. No 4 cylinder is now at TDC
on its compression stroke.
7 Check the clearances of the following
valves, and record them on the paper.

No 2 cylinder exhaust valves

No 3 cylinder inlet valves

No 4 cylinder inlet and exhaust valves
8 Calculate the difference between each
measured clearance and the desired value,
and record it on the piece of paper. Where a
valve clearance differs from the specified
value, then the shim for that valve must be
replaced with a thinner or thicker shim
accordingly.
9 To remove the shim, the follower has to be
pressed down against valve spring pressure
just far enough to allow the shim to be slid
out. To do this, make sure that the cam lobe
of the valve on which the shim is to be
removed is pointing away from the follower,
then rotate the follower so that its notch is ata
right-angle to the camshaft centre-line.
10 Using a suitable C-spanner or stoul
screwdriver, carefully lever down between the
camshaft and the edge of the follower, until
the follower is depressed sufficiently to allow
the shim to be slid out of position. With the
shim removed, slowly release the follower. If
difficulty is experienced in removing the
shims, it will be necessary to remove the
camshaft(s) as described in Section 10.
11 The shim size is stamped on the bottom
face of the shim (eg. 224 indicates the shim
is 2.24 mm thick), but it is advisable to use @
micrometer to measure the true thickness of
any shim removed, as it may have béen
reduced by wear. Note: Shims are available Il
thicknesses between 2.00 mm and 2.98 m™:
in steps of 0.02 mm. The size of shim requir
is calculated as follows.

i
|
|
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han
measured clearance is less t
i "mt:j subtract the measured clearance

ified clearance, and subtract the
ﬁunﬂ;;;p:;e thickness of the existing shim.
example:
Fu;,mpw calculation -
inlet valve clearance too small
Clearance measured = 0.26. mm
red clearance = 0.36 mm
g {0.32 to 0.40 mm)
i E 0.10 mm
Difference =
Ghim thickness fitted = 2.50 mm
Shim thickness required = 2.50-0.10 =
2.40 mm

13 If the measured clearancel is greater than
specified' subtract the specified clearance
from the measured clearance, and add the
result to the thickness of the existing shim.
For example: y

sample calculation -

exhaust valve clearance too big

Clearance measured = 0.51 mm
Desired clearance = 0.41 mm
(0.37 to 0.45 mm)
Difference = 0.10 mm
Shim thickness fitted = 2.76 mm

Shim thickness required = 2.76 + 0.10 =
2.86 mm

14 Depress the follower, then slide the
required size of shim into position, so that it is
fitted with its marked face facing downwards.
Ensure that the shim is correctly seated, then
repeat the procedure (as required) for the
remaining valvels) which require adjustment.
15 Once all valves have been adjusted, rotate
the crankshaft through at least four complete
tums in the correct direction of rotation, to
settle all disturbed shims in position, then
recheck the clearances as described above.
18 With all valve clearances correctly
adjusted, refit the cylinder head cover as
described in Section 4, and refit all
components removed to gain access to the
Crankshaft pulley.

10 Camshafts and followers - 5
removal, inspection N
and refitting §

Removal

1 AR
mg;::?\;e the distributor as described in

2 Remove the c

) amshaft sprockets as
3 Th

bed in Section 8.
& camshaft right- and left-hand end
"9 Caps are noticeably different to the
Simily, 0\!:18\1&. the other bearing caps are all
*ﬂeruifi-.;; N later madels, the caps have
tamn markings cast into the top of
sha:’:fﬂ bearing cap; the exhaust
'%shﬁf are marked E2 to E5 and the
No o Caps_ dre marked 12 to I5; the
‘*'ainaqd eing h!tad nearest the timing
sariy mmmsﬁﬁengma (see illustration). On
ang Sitabic | e ca_lps_may not be marked,
© identification marks should be

made prior to removal. Using white paint or a
suitable marker pen, mark each cap in some
way to indicate its correct fitted orlen_tation
and position. This will avoid the possibllﬂty of
installing the caps in the wrong positions
and/or the wrong way around on refitting.

4 Working in the reverse of the sequence
shown In illustration 10.23, evenly ar_:d pro-
gressively slacken the camshaft bearing cap
retaining bolts by one turn at a time, to relieve
the pressure of the valve springs on the bearing
caps gradually and evenly. Once the valve
spring pressure has been relieved, the bolts
can be fully unscrewed and removed. Remove
the end bearing caps first, then remove the
exhaust camshaft caps followed by the inlet
camshaft caps.

5 Lift the camshafts out of the cylinder head.

6 Obtain sixteen small, clean plastic
containers, and number them 1 to 16.
Alternatively, divide a larger container into
sixteen compartments. Using a rubber sucker,
withdraw each shim and follower in turn, and
place it in its respective container. Do not
interchange the cam followers, or the rate of
wear will be increased.

Inspection

7 Inspect the cam bearing surfaces of the head
and the bearing caps. Look for score marks and
deep scratches. Check the camshaft lobes for
heat discoloration (blue appearance), score
marks, chipped areas or flat spots.

8 Camshaft run-out can be checked by
supporting each end of the camshaft on V-
blocks, and measuring any run-out at the
centre of the shaft using a dial gauge. If the
run-out exceeds the specified limit, a new
camshaft will be required.

9 Measure the height of each lobe with a
micrometer, and compare the results to the
figures given in the Specifications at the start
of this Chapter. If damage is noted or wear is
excessive, new camshaft(s) must be fitted.

10 The camshaft bearing oil clearance should
now be checked. There are two possible ways
of checking this; the first method is by direct
measurement (see paragraphs 11 and 16) and
the second by the use of a product called
Plastigauge (see paragraphs 12 to 16).

11 If the direct measurement method is to be
used, fit the bearing caps to the head, using

PN
10.3 Inlet and exhaust camshaft bearing
cap markings (arrowed)

& marks made on removal to ensure that
::ey are correctly positioned. Tighten the
retaining bolts to the specified torque in the
sequence shown in illustration 10.23. Measure
the diameter of each bearing cap journal, and
compare the measurements obtained with the
results given in the Specifications at the start
of this Chapter. If any journal is worn beyond
the service limit, the cylinder head must be
renewed. The camshaft bearing oll clearance
can then calculated by subtracting the
camshaft bearing journal diameter from the
bearing cap journal diameter.

12 If the Plastigauge method is to be use(_‘.i.
clean the camshafts, the bearing surfaces in
the cylinder head and the bearing caps with_a
clean, lint-free cloth, then lay the cams in
place in the cylinder head.

13 Cut strips of Plastigauge, and lay one piece
on each bearing journal, parallel with the
camshaft centreline. Ensuring that the cam-
shafts are not rotated at all, refit both camshafts
as described in paragraphs 19 to 23, ignoring
the remark about applying sealant to the
bearing cap.

14 Now unscrew the bolts as described in
paragraph 4 and carefully lift off the bearing
caps, again making sure the camshafts are
not rotated.

15 To determine the oil clearance, compare
the crushed Plastigauge (at its widest point)
on each journal to the scale printed on the
Plastigauge container.

16 Compare the results to this Chapter's
Specifications. If the oil clearance is greater
than specified, measure the diameter of the
cam bearing journal with a micrometer. If the
journal diameter is less than the specified limit,
renew the camshaft and recheck the clearance.
If the clearance is still too great, replace the
cylinder head and bearing caps with new parts.
17 Check the cam follower and cylinder head
bearing surfaces for signs of wear or damage.
If the necessary measuring equipment is
available, the amount of wear can be assessed
by direct measurement. Compare the
measurement of each follower and its cylinder
head bore with the measurements given in the
Specifications at the start of this Chapter.
Renew worn components as necessary.

Refitting

18 Liberally oil the cylinder head cam
follower bores and the followers. Carefully
refit the followers to the cylinder head,
ensuring that each follower is refitted to its
original bore. Some care will be required to
enter the followers squarely into their bores.
_Ensure that all the shims are correctly seated
in the top of each follower, then liberally oil the
camshaft bearing and lobe contact surfaces.

19 Refit the camshafts to their correct
locations In the cylinder head. The exhaust
camshaft is easily distinguished by the
distributor drive slot on its left-hand end. On

n-car repair procedures 2Ae15
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pointer on the timing
1 camshaft so that its
‘are pointing away from thaeir
the shafts in this position, the
pcating pin in the inlet camshaft's
1 end will be in the 9 o'clock position
vhen from the right-hand end of the
engine, while that of the exhaust camshaft will
be in the 12 o'clock position.
21 Ensure that the bearing cap and head
mating surfaces are completely clean,
unmarked and free from oil. Apply a smear of
suitable sealant to the exhaust camshaft's
left-hand end bearing cap mating surface.
22 Refit the bearing caps, using the
identification marks made or noted on
removal to ensure that each is installed the
correct way round and in its original location.
23 Working in the sequence shown (see
illustration), evenly and progressively tighten
the camshaft bearing cap bolts by one turn at
a time until the caps touch the cylinder head.
Then go round again and tighten all the bolts
to the specified torque setting. Work only as
described, to impose the pressure of the valve
springs gradually and evenly on the bearing
caps.
24 Refit the camshaft sprockets as described
in Section B. Note: If the cylinder head/
camshafts have been overhauled, check the
valve clearances cold prior to refitting the
cylinder head cover (see Section 9).
25 Refit the distributor as described in
Chapter 5.
26 Check the valve clearances as described
in Section 9.

11 Cylinder head -
removal and refitting

PP

To aid refitting, make notes
QUACHEDS ‘on the locations of all
relevant brackets and the
routing of hoses and cables

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Section of this manual).

2 Remove the timing chains as described in

Section 7.
3 Remove the camshafts as described in

Section 10.

4 Note that the following text assumes that
the cylinder head will be removed with both
inlet and exhaust manifolds attached; this is
easier, but makes it a bulky and heavy
assembly to handle. If it is wished to remove
the manifolds first, proceed as described in
the relevant Part of Chapter 4,

H27212

O

Apply liquid gasket

—

10.23 Camshaft bearing cap bolt tightening sequence. Apply sealant to the shaded area
of the left-hand exhaust camshaft bearing (inset) cap prior to refitting

5 Working as described in the relevant Part of
Chapter 4, disconnect the exhaust system
front pipe from the manifold.

6 Remove the air cleaner assembly as
described in Chapter 4.

7 On carburettor engines, disconnect the
following from the carburettor and inlet
manifold, as described in Chapter 4A:

a) Fuel feed hose and return hose from the
fuel pump (plug all openings, to prevent
loss of fuel and the entry of dirt into the
system).

b) Accelerator cable.

c) Carburettor wiring connector(s).

d) Vacuum servo unit vacuum hose, coolant
hose and all other relevant
breather/vacuum hoses from the manifold
and associated valves.

e) Remove the inlet manifold support
bracket.

f) On models with a catalytic converter,
disconnect the exhaust gas sensor wiring
connector.

8 On fuel-injected engines, carry out the
following operations as described in the
relevant Part of Chapter 4.

a) Depressurise the fuel system, and
disconnect the fuel feed and return hoses
from the fuel ralf (plug all openings, to
prevent loss of fuel and entry of dirt into
the fuel system).

b) Disconnect the accelerator cable.

c) Disconnect the relevant electrical
connectors from the throttle housing, inlet
manifold and associated components.

d) Disconnect the vacuum servo unit hose,
coolant hose(s) and all the other
relevant/breather hoses from the manifold
and associated valves.

‘@) Remove the inlet manifold support
brackets.

) On models with a catalytic converter,

" disconnect the exhaust gas sensor wiring
connector.

9 Slacken the retaining clip(s) and disconnect
the coolant hose(s) from the cylinder head,

10 Slacken and remove the 6 mm bolt from
the front, left-hand corner of the cylinder
head.

11 Working in the reverse of the sequence
shown in illustration 11.25, progressively
slacken the ten main cylinder head bolts by
half a turn at a time, until all bolts can be
unscrewed by hand.

12 Lift out the cylinder head bolts and
recover the washers, noting which way
around they are fitted.

13 Lift the cylinder head away; seek
assistance if possible, as it is a heawy
assembly (especially if complete with
manifolds). Remove the gasket from the top of
the block, noting the two locating dowels and
the oil jet fitted to the top of the cylinder
block. If they are a loose fit in the block,
remove the locating dowels and oll jet, noting
which way round they are fitted, and store
them with the head for safe-keeping.

14 If the cylinder head is to be dismantled for
overhaul, then refer to Part C of this Chapter.

Preparation for refitting

15 Check the condition of the cylinder head
bolts, and particularly their threads, whenever
they are removed. Wash the bolts and’w_'lpé
dry, then check each for any sign of wsnbl_e
wear or damage, renewing any bolt
necessary. Although Nissan do not actulal!y
specify that the bolts must be renewed, it s
strongly recommended that the bolts shou
be renewed as a complete set whenever they
are disturbed.

16 The mating faces of the cylinder head and
eylinder block/crankcase must be perfectly
clean before refitting the head. Use @
plastic or wood scraper to remove all tracasm
gasket and carbon; also clean the pist
crowns. Take particular care, as the suﬁsﬁ
are damaged easily. Also, make sure that
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-_-:is-;;altowed to enter.the oil and water
ges - this is particularly important for the
jubrication system, as carbon f:ould block tl:se
oll supply to any of the engine's oompar}e;:h .
Using adhesive tape and paper, seal A e
water, oil and bolt holes in the cylinder
Jock/crankcase. To prevent carbon entering
:Jhe gap between the pistons and bores, smear
a little grease in the gap. After cleaning each
piston, use & gmall brush to remove all trat_:es
of grease and carbon from the gap, then wipe
away the remainder with a clean rag. Clean all
the pistons in the same way. :
17 Check the mating surfaces. of the cylinder
block/crankcase and the cylinder head for
nicks, deep’scratches and other damage. If
slight, they may be removed _careful[y with a
file. but if excessive, machining may be the
only alternative to renewal.
18 If warpage of the cylinder head gasket
surface is suspected, use a straight-edge t_o
check it for distortion. Refer to Part C of this
Chapter if necessary.

Refitting
19 Wipe clean the mating surfaces of the
cylinder head and cylinder blockf'crankcas_e.
Check that the two locating dowels are in
position at each end of the cylinder
block/crankcase surface, and refit the oil jet to
the centre of the block.
20 Fit a new gasket to the cylinder
block/crankcase surface, aligning it with the
oil jet and locating dowels.
21 With the aid of an assistant, carefully refit
the cylinder head assembly to the block,
aligning it with the locating dowels.
22 Apply a smear of clean oil to the threads,
and to the underside of the heads, of the ten
main cylinder head bolts.
23 Fit the washer to each head bolt, making
sure it is fitted with its tapered edge
uppermost,
24 Carefully enter each bolt into its relevant
hole (do not drop them in) and screw in, by
hand only, until finger-tight.
25 Working progressively and in the sequence
Shown, tighten the ten main cylinder head
bolts (Nos 1 to 10 in the accompanying
l”UIStration} to their Stage 1 torque setting,
using a torque wrench and suitable socket (see
llustration). Note: Boits 11 to 15 in the
sequence (the 6 mm bolts) should not be
lightened now, but only after the ten main bolts
have been tightened to Siage 4.
0 Once the ten main bolts have been
ightened to their Stage 1 setting, go around
tar?am In the specified sequence and tighten
273"" to the specified Stage 2 torque setting.
o L::::rf.;h: bc;lts a minute then, working in
rogressiuat ;D the specified sequence,
(A rey slacken the head bolts by half a
T Ime, until all bolts can be unscrewed

e';ﬁghten the ten main bolts again by hand.
90 around again in the specified

Uence and tighten these ten bolts t
! o the
SPecified Stage 3 torque setting.

12

( 13

e}‘\ H27213
3 9 1

1

11.25 Cylinder head bolt tightening sequence

29 Finally, go around again in the specified
sequence and tighten the ten main head bolts
either through the specified Stage 4 angle
setting or, if an angle-measuring gauge is not
available, to the specified Stage 4 torque
setting.

30 With the main cylinder head bolts
correctly tightened, fit the five 6 mm bolts
(Nos 11 to 15 in the tightening sequence) and
tighten them in sequence to their specified
torgue setting.

31 Reconnect the coolant hose to the
cylinder head and securely tightening its
retaining clip.

32 Working as described in the relevant Part
of Chapter 4, carry out the following tasks:

a) Refit all disturbed wiring, hoses and
control cable(s) to the inlet manifold and
fuel systern components.

b) Reconnect and adjust the accelerator
cable.

¢) Reconnect the exhaust system front pipe
to the manifold. Where applicable,
reconnect the exhaust gas sensor wiring
connector.

d) Refit the air cleaner assembly and inlet
duct.

.

12,5 En

gine/transmission front support
bar fixings (arrowed)

33 Refit the camshafts to the head as
described in Section 10.

34 Fit the timing chains and sprockets as
described in Section 7. Note: If the cylinder
head has been overhauled, check the valve
clearances cold prior to refitting the cylinder
head cover (see Section 9).

35 Start the engine and warm it up to normal
operating temperature, then check the valve
clearances as described in Section 9.

12 Sump -
removal and refitting

VO

Removal

1 Apply the handbrake, then jack up the front
of the car and support it on axle stands (see
Jacking and vehicle support). Disconnect the
battery negative terminal (refer to
Disconnecting the battery in the Reference
Section of this manual).

2 To improve access, slacken and remove
the retaining screws and remove the plastic
undershield(s) from beneath the engine.

3 Drain the engine oil, then clean and refit the
engine oil drain plug, tightening it to the
specified torque. If the engine is nearing its
service interval when the oil and filter are due
for renewal, it is recommended that the filter is
also removed, and a new one fitted. After
reassembly, the engine can then be refilled
with fresh oil. Refer to Chapter 1 for further
information. !

4 Remove the exhaust system front pipe as
described in the relevant Part of Chapter 4.

S Undo the retaining bolts, and remove the
small support bars linking the transmission to
the cylinder block, from the front and rear of
the block (see illustration).

Wit

.l




12.7 Removing the sump from the engine

6 Progressively slacken and remove all the
sump retaining nuts and bolts.

7 Break the joint by striking the sump with the
palm of your hand, then lower the sump and
withdraw it from underneath the vehicle (see
illustration).

8 While the sump is removed, undo the two
retaining bolts and remove the oil pump pick-
up/strainer and O-ring from the base of the
timing cover (see illustration).

9 Wash the strainer in a suitable solvent, and
check it for signs of clogging or splitting.

12.8 Undo the two bolts and remove the
oil pump pick-up/strainer from the base of
the timing chain cover

Renew it if the pick-up/strainer is damaged in
any way.

Refitting

10 Clean all traces of sealant from the mating
surfaces of the cylinder block/crankcase and
sump, then use a clean rag to wipe out the
sump and the engine’s interior.

11 Fit a new O-ring to the recess in the top of
the pick-up/strainer, and fit the strainer to the
base of the timing cover (see illustration).
Securely tighten the strainer bolts.

B
A

A Oil pump side cover
B Front cover side
C Groove

‘x

S

12,11 Fit a new O-ring (arrowed) to the oil
Pump pick-up/strainer recess

13.1 Exploded view of the oil pump components

1 Timing chain cover

5 Pump cover bolt

8 Sealing washer

2 Outer gear 6 Oil pressure regulator 9 Ol pressure regulator
3 Inner gear valve piston valve bolt
4 Pump cover screw 7 Spring 10 Pump cover

e e
GROOVE BOLT HOLE
@ —
Inner
Side
1 1
—|  |a—
7mm (0.28 In)
HaT2d

12.12 Apply sealant to the groove between
the sump mounting bolt holes, and to the
inner side of each hole

12 Ensure that the sump and cylinder
block/crankcase mating surfaces are clean
and dry. Apply a continuous bead of suitable
sealant to the mating surface of the sump.
Apply the sealant to the groove in the centre
of the mating surface between the holes, and
around the inner edge of each bolt hole (see
illustration).

13 Offer up the sump, locating it on its
retaining studs, and refit its retaining nuts and
bolts. Tighten the nuts and bolts evenly and
progressively to the specified torque,

14 Refit the support bars, tightening their
retaining bolts securely.

15 Refit the exhaust front pipe as described
in the relevant Part of Chapter 4.

16 Refit the undershields (if removed) and
securely tighten their retaining screws.

17 Replenish the engine oil as described in
Chapter 1.

13 Qil pump - : %
removal, inspection &
and refitting “\

Removal

1 The oil pump is an integral part of the ﬁmi:Q
chain cover (see illustration). Remove the
cover as described in Section 6.

Inspection

2 Unscrew the retaining screws and bOﬂ-f ?‘lhg
remove the pump cover from the rear ©
timing chain cover (see illustrations).




13.3a ... then lift out the pump outer

N s il . o
the retaining screws and 13.2b ...and remove t_he pump co
S bolts . .. G from the rear of the timing chain cover gear...
i i ich way round it is
' he inner and outer gear cylinder block, noting whic / | :
both the oil pump gears from the the gears, measure t
fgf:ﬂ::z Irlzstrations]. endfloat (see illustration). fitted. Press the new one into position using a

4 Unscrew the oil pressure regulator valve 8 If access to the necessary measuring suitable. tubulargﬁac;g. 1P)7rt a new oil filter to
polt from the front edge of the cover, and equipment can‘ be gained, measure the the engtr}e (t:.’.e?h aé:tars Wi.th dSar e e
recover its sealing washer. Withdraw the diameter of the inner gear and cover_bearfng 11 Lu!?rtcae etgr;] S s that.
spring and the valve piston, noting which way  surfaces. Subtract the_s gear outer diameter andlram them ‘_tO ep ‘tg o ﬂy. ool
around the piston is fitted (see illustrations). from the cover inner diameter, and calculate the inner gear is fitted wi ange tow.

. , the pressure regulator the gear-to-housing clearance. the cover. .
ra?v‘ea c.;; gcggﬁg?r!;d wﬁhou! remov?ng the 9 ll%ny measurement is outside the speciﬁgd 12 Ensure that thp mating surfaces are _clean
timing cover from the engine. limits, or the gears, valve or cover is and dry, qu refit the pump cover. flt the
5 Inspect the pump gears, regulator valve damaged, the complete timing chain cover cover retaining l:_:c_)lt and screws., and tighten
piston and the cover for obvious signs of wear  assembly should be renewed. them to the specified torque settings. :
or damage. 10 If the pump is found to be worn, also 13 Fit the pressure regulator valve, piston

6 Fit the gears to the cover and, using feeler check the oil pressure relief valve. To gain  ensuring it is the correct way around, and
blades of the appropriate thickness, measure  access to the relief valve, unscrew the oil filter  install the spring. Fit a new sealing washer to
the clearance between the outer gear and from the front of the cylinder block. Inspect the valve bolt, and tighten the bolt to the
cover, and between the tips of inner and outer  the valve ball for signs of wear or damage. specified torque setting.

gear teeth and the crescent which is Depress the valve ball, and check that it g

positioned between them (see illustrations). moves smoothly and easily, and returns Hef"ﬂ'"g

7 Using feeler gauge blades and a straight-  quickly under spring pressure. If not the valve 14 Refit the timing chain cover as described
edge placed across the top of the cover and must be renewed. Pull the valve out from the in Section 6.

ik i

C -&‘ e

13.4a Unscrew the pressure regulator 13.4b ... and whdraw the spring and
valve bolt and sealing washer . . . piston from the cover

13.6a M“Wﬂnﬂ outer

BRST i,

13.6b Measuring outer gear-to-crescent
clearance

gear-to-cover
clearance :

13.7 Checking gear endfloat with a
straight edge mmm i
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ain cover) oil seal
1 Remove the crankshaft pulley as described
inSections. |

2 Carefully lever the oil seal out of position,
using a large flat-bladed screwdriver, taking
care not to damage the oil pump gears or
timing cover. '

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

4 Lubricate the lips of the new seal with a
smear of grease and offer up the seal,
ensuring its sealing lip is facing inwards.
Carefully ease the seal into position, taki ng
care not to damage its sealing lip. Drive the
seal into position until it seats on its locating
shoulder, using a suitable tubular drift, such
as a socket, which bears only on the hard
outer edge of the seal. Take care not to
damage the seal lips during fitting. Note that
the seal lips should face inwards.

5 Wash off any traces of oil, then refit the
crankshaft pulley as described in Section 5.

Left-hand (flywheel) oil seal

6 Remove the flywheel as described in
Section 15.

7 Taking care not to mark either the
crankshaft or any part of the cylinder block/
crankcase, lever the seal evenly out of its
housing using a large flat-bladed screwdriver.
8 Clean the seal housing, and polish off any
burrs or raised edges which may have caused
the seal to fail in the first place.

9 Lubricate with grease the lips of the new
seal and the crankshaft shoulder, then offer
up the seal to the cylinder block/crankcase.
10 Ease the sealing lip of the seal over the
crankshaft shoulder by hand only, and press
the seal evenly into its housing until its outer
flange seats evenly on the housing lip. If
necessary, a soft-faced mallet can be used to
tap the seal gently into place.

11 Wash off any traces of oil, then refit the
flywheel as described in Section 15.

Removal

1 Remove the transmission as described in
Chapter 7A, then remove the clutch assembly
as described in Chapter 6.

2 Prevent the flywheel from turning by locking
the ring gear teeth with a similar arrangement
to that shown (see illustration). Alternatively,
bolt a strap between the flywheel and the
cylinder block/crankcase.

3 Slacken and remove the flywheel retaining
bolts, and remove the flywheel. Do not drop it,
as it is very heavy.

4 If necessary, remove the cover plate from
the cylinder block, noting which way round it
is fitted. If the cover plate dowels are a loose
fit in the block, remove them and store them
with the plate for safe-keeping.

Inspection

5 If the flywheel's clutch mating surface is
deeply scored, cracked or otherwise
damaged, the flywheel must be renewed.
However, it may be possible to have it
surface-ground; seek the advice of a Nissan
dealer or engine reconditioning specialist.

6 If the ring gear is badly worn or has missing
teeth, it must be renewed. This job is best left
to a Nissan dealer or engine reconditioning
specialist. The temperature to which the new
ring gear must be heated for installation is
critical and, if not done accurately, the
hardness of the teeth will be destroyed.

Refitting

7 Install the locating dowels (where removed)
and refit the cover plate to the cylinder block.
8 Clean the mating surfaces of the flywheel
and crankshaft.

9 Offer up the flywheel, and refit the retaining
bolts.

10 Lock the flywheel using the method
employed on dismantling, and tighten the
retaining bolts to the specified torque.

11 Refit the clutch as described in Chapter 6.
Remove the locking tool, and refit the
transmission as described in Chapter 7A.

16 Engine/transmission ‘é\ﬁ

- mountings - &

inspection and renewal SN
Inspection

1 If improved access is required, apply the
handbrake, then jack up the front of the car
and support it on axle stands (see Jacking and
vehicle support).

2 Check the mounting rubber to see if it is
cracked, hardened or separated from the
metal at any point; renew the mounting if any
such damage or deterioration is evident.

3 Check that all the mounting’s fasteners arg
securely tightened; use a torque wrench tq
check if possible.

4 Using a large screwdriver or a crowbar

check for wear in the mounting by careiull):
levering against it to check for free play

Where this is not possible, enlist the aid of arln
assistant to move the engine/transmission
back and forth, or from side to side, while you
watch the mounting. While some free play is
to be expected even from new components
excessive wear should be obvious. |f
excessive free play is found, check first that
the fasteners are correctly secured, then
renew any worn components as described
below.

Renewal

Right-hand mounting

S Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Section of this manual).

6 Place a jack beneath the engine, with a
block of wood on the jack head. Raise the
jack until it is supporting the weight of the
engine.

7 Slacken and remove the three retaining
bolts, and remove the mounting bracket from
the top of the right-hand engine/transmission
mounting.

8 Unscrew the nut and through-bolt, then
undo the three retaining bolts and remove the
right-hand mounting assembly from the
engine compartment. Recover the rubbers
which are fitted to each side of the body
mounting bracket.

9 If necessary, undo the retaining bolts and
remove the right-hand engine/transmission
mounting bracket from the engine.

10 Check carefully for signs of wear or
damage on all components, and renew them
where necessary.

11 On refitting, fit the mounting bracket
(where removed) to the engine, and securely
tighten its retaining bolts.

12 Fit the rubbers to the body mounting
bracket, ensuring that their pins are correctly
seated in the bracket holes. Fit the mounting
to the top of the engine bracket, tightening its
retaining bolts to the specified torque setting.
13 Align the right-hand mounting with the
body bracket, then insert the through-bolt and
tighten its nut to the specified torque setting.
Remove the jack from underneath the engine.
14 Refit the bracket to the top of the right-
hand engine/transmission mounting, and
tighten its bolts to the specified torque setting
15 Reconnect the battery negative terminal.

Left-hand mounting

16 Remove the battery as described in
Chapter 5.

17 Place a jack and block of wood beneath
the transmission, and raise the jack to take
the weight of the transmission.

18 Slacken and remove the through-bolt,
then undo the three bolts and remove the left-
hand mounting from the transmission.




bbers from each side of the
ecoggtrl;?ar:ket and, if necessary, unbolt
mo:;:unlJng bracket from the vehicle body.
e Check carefully for signs of wear or
;gmage on all components, and renew them
gagnnreﬁﬂing, fit the moun!ing braciset
(where removed) and securely tighten its
reia:g;g :)t:;n:ubbers to the mounting brackgt,
ensuring that their pins are correctly seated in
the bracket holes, anld manoeuvre 1.he
mounting into position. Fit }hq bolts securing
the mounting to the transmission, and tighten
them to the specified torque setting. (4T
22 Align the left-hand mounting with its
bracket, then insert the lhrough-bolt’and
tighten its nut to the specified torque setting.
23 Remove the jack from underneath the

engine, and refit the battery.

ront mounting - Phase I and
;hase Il Saloon and Hatchback
models and all Phase Ill models

24 If not already done, apply the handbrake,
then jack up the front of the car and support it
on axle stands (see Jacking and vehicle
support). Disconnect the battery negative
terminal (refer to Disconnecting the battery in
the Reference Section of this manual), then
undo the retaining screws and, if necessary,
remove the engine undershields to improve
access.
25 Using a suitable marker pen, mark the
outline of the front engine/transmission
through-bolt on the mounting bracket to use
as a guide on refitting.
26 Place a jack beneath the engine, with a
block of wood on the jack head. Raise the
Jack until it is supporting the weight of the
engine,
21 Slacken and remove the nut and through-
bolt from mounting.
28 Undo the retaining bolts, and remove the
mounting bracket from the front of the engine.

Check carefully for signs of wear or
damage on 3| components, and renew them
Where Necessary. If renewal of the mounting
;:'OZEBIHI: nec?ssary. press the original out
L cocgn re member. lpstall the new
& Was'hln a_lngl.thg rubber with soapy water
¥ 0 SQD Iquid) to ease u'jstallatlon.

n refitting, fit the mounting bracket to

16. Withdraw the front mounting
through bolt . ..

the engine, and tighten its retaining bolts to
the specified torque.

31 Refit the through-bolt to the mounting,
and lightly tighten its nut. Position the engine/
transmission so that the front mounting
through-bolt is correctly aligned with the mark
made prior to removal, then tighten the
through-bolt to the specified torque setting.
32 Remove the jack from underneath the
transmission.

33 Refit the undershields, tighten their
fasteners securely, then lower the vehicle to
the ground and reconnect the battery.

Front mounting - Phase | and
Phase Il Estate models

34 Carry out the operations described above
in paragraphs 24 to 27 (see illustrations).

35 Undo the two retaining bolts, and remove
the mounting and movement damper
assembly from the centre member,

36 If necessary, undo the retaining bolts and
remove the mounting bracket from the front of
the engine.

37 Check carefully for signs of wear or damage
on all components, and renew as necessary.

38 On refitting, where removed, fit the
mounting bracket to the engine, and tighten
its retaining bolts to the specified torque.

39 Fit the damper assembly to the centre
member, and tighten its retaining bolts to the
specified torque.

40 Fit the through-bolt to the mounting,
ensuring that the bolt passes correctly
through the damper and mounting rubber,
and lightly tighten its nut,

41 Position the engine/transmission so that

16.34b ... then free the damper assembly
from the mounting bracket

the front mounting through-bolt is correctly
aligned with the mark made prior to removal,
then tighten it to the specified torque setting.
42 Remove the jack from underneath the
transmission.

43 Refit the undershields, tighten their
fasteners securely, then lower the vehicle to
the ground and reconnect the battery.

Rear mounting

44 If not already done, apply the handbrake,
then jack up the front of the car and support it
on axle stands (see Jacking and vehicle
support). Disconnect the battery negative
terminal (refer to Disconnecting the battery in
the Reference Section of this manual).

45 Slacken and remove the through-bolt
from the rear engine/transmission mounting.
46 Undo the bolts securing the mounting
bracket in position, and manoeuvre it away
from the engine/transmission.

47 Undo the two retaining bolts, and remove
the mounting assembly from the centre
member.

48 Check carefully for signs of wear or
damage on all components, and renew them
where necessary.

49 On reassembly, fit the rear mounting to
the centre member, and tighten its retaining
bolts to the specified torque.

50 Refit the mounting bracket and tighten its
retaining bolts to the specified torque.

51 Align the rear mounting with its bracket,
then insert the through-bolit and tighten its nut
to the specified torque setting.

52 Lower the vehicle to the ground and
reconnect the battery.




hapter 2 Part A: .
?.6 Ii?re engine in-car repair procedures

Contents lengine . checkS . . i..ewn s v wass s nisis sae -See Chﬂptﬁf 1
Camshafts and followers - removal, inspectfon_ and refitting ...... 12 g:zzzl :1 fgrmation SRR A D bty = 1. ;
Compression testl- diascri;:ltiaﬂlir1 Anddntarpretalion e sis s ey T o pump - removalaInSfpt?ctiOH and refitting ............. s
ftoilseals-renewal ........... ... .onnnn S anoval andl reitting e s UG RS
g::giz::ﬁ pulley - removal anq rﬁfiﬁing """"""""""""""" 1? ?:11?:?9 cr:;?n cover - removal and refitting .......... Fagudr S t . 6
Cylinder head - removal and 161G i ****"* """ "4 Timing chain tensioners, guides and sprockets - removal, inspection ;
Cylinder head cover - IETICRLONIEORIG (- oot v/nsne Sis Chantec and refitting ........ e reeaass Perrenaniesaeannnas
Engine oil and Ifult;ar ;:newa! ................... Sée Weekly c}F:ecRs Timing chains - removal, |nspecl|9nt and I::(f:set:;irr\‘ ............... ;
i i L L il E =100l =6 v a v s s CRCRCR
Engine oil !ev:ifiion mountings - inspection and renewal ........16 Top dead centre (TDC) for No 1dp;ii]{:|gtment ............ i
Engl:w‘;ar:-zmoval inspectionandrefitting ................... 15 Valve clearances - checking an *iee
Flywheel - ; AP
Degrees of difficulty
: : . o di 2 i itable for Very difficult, D
Easy, suitable for 2. | Fairly easy, suitable %\ | Fairly difficult, >§ leﬁcplt, su % egb!e i 4 N
novic:'e with little 5 | for beginner with 2 | suitable for competent % expen@ced DIY 3\\ su ‘ expert g:
experience & | some experience & DIY mechanic QY | mechanic % | or professional \
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Engine (general)
RO, o e L s S e S s g X e W e GA
Engine code:
Garbtirattormedalss: o e s e B e e T A e GA16DS
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e e e e e R .0Omm
o T A T, et e S I e o A 88.0 mm ! ‘ ‘ :
Direction of crankshaft rotation ..........oooiins s, Clockwise (viewed from right-hand side of vehicle)
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Sl b B R IR A R ey 0.32 to 0.40 mm
Hot engine:
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) ST T (R S e e B S T R Bl o 0.21 t0 0.49
Exhaust it

oS e S SR Ty s L S A Dl 0.30 to 0.58 mm
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