oval and overhaul procedures

2Ce*2 Engine reml

Petrol engines (continued)

from the bottom of the piston skirt.

Pistons | A
Note: Piston diameter is measured at nght angles to the gudgeon pin holes, 1

The piston classification is stamped on the Grow n.

Plston diameter: e R e 59,964 to 89.975 mm
AR i iawieesaesash ool CECe ERRT SRS RERRE TR 89 975 to 89.982 mm
B e s e s e G SR preorlinkh

g 90.457 to 90.41/
First oversize (0.5 TUTY «« . - -+~ 0 sxiserteniiiinina da s S0 B8RS | 90.057 to 90,975 mm

Secﬂndnvﬂmjzei+1hﬂn1mg_I_l‘_,._.‘,...,..1.1.‘..........-. ﬂugﬁtﬂﬂn5ﬁmm
Nominal piston clearance (MOW) < o « s.ue ios tis ae S R R L :

Connecting rods

Lengthl (centre to centre): R 159 mm
20RIB ONGING . ...in.ssasss saeumsn SRR RERNEE 163 mm
2.3|itTEEngi”E-~-~= R S ey e T T P e A

Crankshaft
P OB G GRS i 1 T 0.08 to 0.34 mm
Maximum bearing journal out-of-round . . .. .. oiiaia i s 0.005 mm
Main bearing journal diameter:
St.andarﬂ:g,} ............................................. 57.981 to 58.000 mm
Birst UNCErSiZe | oo ccvsasonbiadieanisiie oy tiyie SUENTRIEN RIS . 57.731 to 57.7560 mm

57.481 to 57.500 mm

Sacond unNgdersize. ., .. cvsitestnisssent it s N T e
Main bearing running clearance. .. ..« «.vs s ais i s ses 0.014 to 0.062 mm
Big-end bearing journal diameter:

SANCAIT . . oy v e e ey (SR TSI TR e B S NDE SN 51.981 to 52.000 mm

FirsSt UNAersizn L. it s £nisfe v ¢ it AL TERET RN SR TN EE & v a0 xinth h 51.731 to 51.750 mm

Second UNCOISIZO. . . ..\ . iies 1 v e ety hisa SR b ot NG N wIEER A 51.481 to 51.500 mm
gend bearing runniNg CIBArANCE . ........coiieiannransneenns 0.020 to 0.068 mm
ings
ips in cylinder:
Br COMPresSSION MNG. . . .« vovieitratnrsnsnnrensnnsnssns 0.30 to 0.50 mm
| JONEANG S A e A e TR e A N W SR R 0.30 to 0.50 mm

0.75to0o 1.00 mm

lllllllllllllllllllllllllllllllllllllllll

0.035 to 0.080 mm
VR R e S A AT TOACS SERE AR 0.040 to 0.075 mm
"_:.'.--__It ................. R T o T S N/A

Mt 0.10 mm
- 105.95 to 107.05 mm

B i i i s e e 05,982 10.68.000:mm
SRR R aa ceaea. o 9.972105.990 mm

.................... 29.489 mm
| o T T P e R 27.491 mm

ARSI e e s ] 708 i
A P PR e . 107.95 mm
alve stem play inguide., . ................. N/A

gth and exhaust). .......... e e s K M T

| B e FoiTe e VRt et a it canci (11 S
R R L Cevriieeiie.... 82,000 to 82,030 mm
---4-.-;-:--1--- -------- R T R e e D-OSGmm

-

RS R ..+ 0.005 mm
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& ncluded in this Part of Chapter 2 are details
of removing the engine from the vehicle, and
ganarﬂ' overhaul procedures for the cylinder

S head, cylinder block/crankcase, and all engine
‘ internal CGH‘IDGHE}HIS..

& 1he Information given ranges from advice
soncerning preparation for an overhaul
& 2nd the purchase of new parts, to detailed
B iep-by-step prgcgdures covering removal,
S inspection, renovation and refitting of engine
S internal components. .
B After Section 8, all instructions are based
,'f' on the assumption that the engine has been
3 removed from the vehicle. For information
& concerning in-car engine repair, as well as
ke removal and refitting of those external
gomponents necessary for full overhaul, refer
840 Part A or B of this Chapter. Ignore any
S preliminary dismantling operations described In
8 Part A or B that are no longer relevant once the

& engine has been removed from the vehicle.

Eﬁ “Engine overhaul -
E: general information
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& i is not always easy to determine when, Of
i, @an engine should be completely uugrhauled.
8s a number of factors must be cnnsfrdgred_.

F High mileage is not necessarily an Iﬁdl?ﬂtlﬂl’l
" that an overhaul is needed, while low mileage
oes not preclude the need for an overhaul.

o
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LT
Ly o
iy,

g g

:---FFBQUEHC}; of servicing is pmba‘bly th:e th?:;
Simportant consideration. An enginé whic .
SR ad reqular and frequent Oil and filter changes,

288 well as other required maintenance, sf}ﬂu:d
many thousands of miles of _rehﬂbﬁ
S8eivice. Conversely, a neglected er?gme may
W’E an overhaul very early in its life. |
'.'Lf..ExcESE.ivE: oil consumption Is an indication
R Ihat piston rings, valve seals and/or valve
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of precision measurin
10ols arg requirad for Inspecting paris o

determine if they must be renewed

The services provided by an engineer
maahine shop or s.-.n-.;;lm:u"l‘r rncnnglmuni:?;
Speciallst will almont certainly be required,
particularly If major repairs such as crankahaf
regrinding or oylinder reporing are necessary,
Apart from carrying out machining operations,
these establishments will normally handle the
Inspection of parts; offer advice concerning
reconditioning or renewal and supply new
components such as pistons, piston rings

and bearing shells, It |s recommended that
the establishmemnt used is a member of the

Federation of Engine Re-Manufacturers, or a
similar society.

Always wait until the engine has been
completely dismantied, and until all
components (especially the cylinder block/
crankcase and the crankshaft) have been
inspected, before deciding what service
and repair operations must be performed
by an engineering works. The condition of
these components will be the major faclor
to consider when determining whether _
to overhaul the original engine, or 10 buy :

a reconditioned unit, Do not, therefore,

purchase parts or have overhaul work done

on other components until they have hgen
thoroughly inspected. As a general mlg. time
is the primary cost of an overhaul, 80 1t doks
not pay to fit worn or uub—utandqrd pang.
As a final note, fo ensure maximurm life and
minimum trouble from a reconditioned Eﬂﬂ’;l'ﬁa-
everything must be assembled with care, in

gpotiessly clean environment.

although o numbaer

Cause of the |:Jrr::rl':;hearn.I

Check the ol
pressure with a gauge fitt
Ip:lac:ie of the oll pressure switch, ang Eﬂmapdﬂ:':
With that specified. |f it is extremely low

the main and big-end be
arings, and/or th
PUMp, are probably worn out. e

Loss of power, rough running, knocki
metallic engine nolses, excaaagiue ua]uﬂngaz:
nnfsa, and high fuel consumption may also
point to the need for an overhaul, especially
If they are all present at the same time. If a
complete service does not remedy the situation,
major mechanical work is the only solution.

A full engine overhaul involves restoring
all internal parts to the specification of a new
engine. During a complete overhaul, the plstons
and the piston rings are renewed, and the
cylinder bores are reconditioned, New main
and big-end bearings are generally fitted; if
necessary, the crankshaft may be reground, to
compensate for wear in the journals, The valves
are also serviced as well, since they are usually in
less-than-perfect condition at thiﬂ'pc-int. Always
pay careful aftention to the condition of the oil
pump when overhauling the engine, E"‘E:_ mm
it if there Is any doubt as to ItS serviceabi tr‘tzt b
end result should be an as-new engine
ing nglm;”;;?:;e r:‘;:i;m components

14 d coolant
the hoses, thermostat an .
such ﬂshnuld be renewed when an engine
PR adiator should also be
is overhauled. The [

not
checked carefully, to ensure that It is

leaking.
C[Ogged or ; -ng thE engine ov

; ine removal -
2 me?ﬁmds and precautions

beginnl iliarise the engine must
pefe Ty tire prucedure, to famil of If you have decided that Iné :,‘g ir work,
through the €n » and requirements amoved for overhaul or major 16PC -
ourself with the SCOP® “  of parts and eliminary stepe should De 27
Yh ob, Check On the availabi ngecl a to0ls wvaralpif . guitable place 10 work.
the JOD. cessary Locating

nt. Adequate WOrKBpace:




2Ce4 Engine remo

val and overhaul procegures

4.9 ﬂiscunnectmg the braather hose from

the top of the automatic transmission

along with storage space for the vemcie, Wi

be needed. If a workshop O g:"'af"e IS na.-t
available, at the very least, a2 fia , level, clean

work surface is required.
Cleaning the engine compartment and

engine/transmission before beginning ine
rernoval procedure will help keep tools clean
and organised.

An engine hoist or A-frame will also De
necessary. Make sure the equipment is rated
in excess of the combined weight of the
gm& and transmission. Safety is of pamary
RDOrE e. considenng the Wlm hazards
wolved in irft}ng the engine/transmission out
the vehicle.

Bihis is the first time you have removed an
e, an assistant should ideally be available.

jso be helpful. There are many instances
i person cannot simuitaneously perform
: :--— ations requlred when lifting the
pperation ahead of time. Before
arrange for the hire of, or obtain,
§and equipment you will need.
necessary to perform
on removal and installation
2 ease (in addition to an
ws: 2 heavy-duty troliey
and sockets as

L -

qANre

4.12 wuﬂmrﬂw
mmwmumm
Panfwu-eaﬁrmtnneorc‘me‘mqme

a wihile. Ar‘lengnaﬂﬂﬁg works wii De =
to perform some of the woOrk, which ne

do-it-yourselifer cannol accomplish without
special equipment. These places often have
a busy schedule, sarwmhdbeagﬂodrdea
to consult them before removing the engine.
mc(derma:cwaze#yefmtgﬂﬁarrﬂmm
time required to rebusd or repair COMPONSnis

During the engine/ sransmission removal
procedure, it IS advisable to make notes
of the locations of all brackets . cable-bes,
earthing points, etc, asweﬂashcmthewmg

doingth:ststutakeaserieﬂafprmtogapl'ls

of the various components before they are
disconnected or removed; the resulting

photographs will prove invaluable when the

engine/transmission is refitted.
Nwaysbeextremeiyca:eﬁlmM

and refitting the engine/transmission. Senous
injury can resuit from careless actions. Plan
ahead and take your time, and a job of this
nature, although major, can be accomplished
successfully.

On all 9-5 models, the engine must be
removed complete with the transmission as
an assembly. There is insufficient clearance

in the engine compartment to remove the
engine leaving the transmission in the vehicle.
The engine/transmission unit is removed by
_ raising the front of the vehicle, and lowering
gand. This the complete assembly from the engine

compartment.

13b '--“““mﬂ'ﬁmdslomdom
d pull the vacuum hose from the intake  (see illustrations); m *

manifold

S Wm\mmm
plug on the left-hand botic
6 If required. remove the b

4 Drain the coolamt m
ter 1A or 1B. Save the ¢
mﬁﬂsﬁthm

Wamning: The
coid before ¢

m Chapter 11. AIIHIM
in the fully open m
7 Harmeﬁemm
intake manifold and b "
bauaymmu: Char ‘
8 Unboit the battery tray from’
engine bay, and disconnect th
between the trmm
= On models with &
disconnect the m
the transmission (see i
open port to prevent ltu L
matenal. : a;
10 On manual models, 11
the reversing hmpmﬂlﬁ
the top of the transmission C
11 Detach the thmttio “cab
applicable) from the throttie ®
refararmmcl'muMﬂ
12 On petrol models, re
clip and disconnect the BV E‘
valve'smmlmm i:_, :
13 Pim the rad m
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nnﬂﬂt the fuel Eupply and rot
urn

. 1‘ D he quiCk-TE|EESEI unions A
t:'*r,oaasﬂiftfgr 4A or 451‘ FT|UQ both as?ddezsi?bﬁd
fuel ines to minimise IEEkage andtha
b t the ingress of foreign materia| to
p,-gv;n anual models, release the seour]
Rip 2" disconnect the connection frll:
b jutch fluid l:lielwery at the top of thr
=_§:'f‘n-ansmi55i°”' Refit the securing clipito thIEr
,_-,o nector gfter it has been disconnect R
B con, ceping. Plug both sides of the o
'. fﬂu[ fluid lines 10 minimise IEEREQE angatn
Eﬁ"ﬁ ent the ingress of foreign material. P
% T:vniscﬂﬂﬂect the gear selector cap|
- {Eutﬂmﬂtic models) or shaft (manual mﬂdelj}
i t the -ear of the transmission casing; refe
E Chapter 7A or 7B for details. On a“tﬂmaﬁr
el also unplug the transmission cuntr;
_:-T : tern wiring harness, at the two multiwa
nnEL—;tgrS iDCatE-!d to the front of the batte Y
_‘ (see illustratlnn}. Y
7 gjacken the hose clip and disconnect the
B oling system top hose from the thermostat
aUsing and t.he expansion tank hose on the
B ond of the cylinder head. Also disconnect the
ses from the rear of the engine: refer
- 3 for further information.
48 pisconnect the vacuum hose from the
 pypass valve, and then disconnect the wiring

ctor from the pressure/temperature
S ensor (see illustration).

B9 Undo the retaining clips and securing bolt
B en remove the air intake pipe to the throttle
& body. Undo the securing bolt from the air
.~ pypass pipe and withdraw from the vehicle
Igae illustratinns)-
8990 On petrol models, remove the mass airflow
8 sensor and air intake hose from the vehicle as
E described in Chapter 4A, Section 14,

8994 Slacken the hose clip and disconnect the
S adiator bottom hose from the coolant pump;

I refer to Chapter 3 for further information.
22 Remove the
I (ower trim panel W
825 described in Chapter 12.
8993 Undo the four re
i the rubber COVEr, th
& connector from the e
8 Pull the rubber grommet from
"_;_a;rand rest the wiring harness on
engine. Remove the
S on the rear of the bul
S retaining clips/cable-ties as
S llustrations).

B peater NO
g Chapte

+ 24 Release the tensl
sand remove it from t
S Chapter 1A or 1B for further information.
225 Disconnect the powe

Sfiom the engine mounting brac
;@uﬂable straps/cable-ties SUSP
" (adiator upper crossmember.
826 Slacken and remove the ai
S eompressor retaining bolts, then uS
Wlraps/cable-ties suspen

Seondenser cooler and chargeé ai

P08 radiator upper crossmember.
10 engine oil cooler will be rem

_.-_" -
-
- €ngine.

wiper arms and windscreen
hich covers the wiper motor,

taining nuts and withdraw
en disconnect the wiring

lectronic control module.
the bulkhead

the top of the
wiring connection cover

khead and release any
required (see

; ion on the auxiliary belt
he pulleys. Refer to

r steering pump
ket, then using
end it from the

r conditioning
ing suitablé
d the compressor
¢ cooler from
Note that
oved with the

— e

transmigs
sj
mect 0

4.18 Disc PR |
onnect the vacuum y
h
wiring connector (a ose and \he

4.1
9a Slacken and remove the air intake

Pipe retaining bolt (arrowed) . .. 4.18b ... and the air bypass pipe retaining

bolt (arrowed)

27 Disconn
. ect the wiring co
air conditioni nnector to the the ol :
coupling n: Tr?e EE:E ressor and release the tha: 1:§:l$epmr::ﬂm$f o ey DoLepe,
um hose connected to  engine il cooler, mgiiatamw?tnhdcr:n?;v:i;:

the wastegate
28 Undo: the retaini from the vehicle (see illustrat
aining nut and disconnect 29 On models i.rith autumatl'::n';:nsmisslnn

4.23a Remove the four retaining nuts 4.23b ...and release the multiplug wiring
(arrowed) . . . connector from the control module

m the wiring
pulkhead

@ cover fro

9ad Unclip th
block connector on the
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Ce6 Engine removal and overhaul procedures

4.28a Undo the retaining nut (arrowed) . ..

disconnect the quick-release connectors to
the transmission oil cooler. Plug ends of the
open fluid lines to minimise leakage and to
prevent the ingress of foreign matenal.
30 Position an engine-lifting hoist over the
engine compartment. Attach the lifting jib to
the eyelets at either end of the cylinder head.
It may be necessary to attach an extra lifting
eye to the transmission to allow the engine/
transmission to be kept level for removal.
Raise the hoist until it is just taking the weight
of the engine/transmission.
- 31 Referring to Chapter 8, unbolt and remove
" the both driveshafts.
32 Referring to Chapter 10, unbolt and
smove the front subframe.
Unbolt and remove the right- and left-hand
8/transmission mountings, with reference
er 2A, Section 13.
8 a final check that any components,
i prevent the removal of the engine/
om the car, have been removed
sure that components such
selector rod, clutch cable
e are secured so that they
) removal.
angine/transmission
1gine compartment,
ars the components
als. In particular,
3S unit and the
sistant during
acessary to
/ to clear
Ny : the

P —

4.28b ... and the retaining bolts (arrowed)

40 Unbolt and remove the flywheel prﬂte.rct?un
plate from the underside of the transmission

bellhousing. ‘ o
41 Ensure that both engine and transmission

are adequately supported, then with refgrence
to Chapter 7A, unscrew the bolts securing the
transmission housing to the engine. Note the
correct fitted positions of each bolt as they
are removed, to use as a reference on refitting.
Withdraw the transmission directly from the
engine. Take care not to allow the weight of
the transmission to bear on the input shaft

and clutch friction plate.
Automatic transmission models

42 Working through the aperture exposed
by the removal of the starter motor, unscrew
the bolts securing the flywheel to the torque
converter (see illustration). To bring each bolt
into view, turn the engine using a socket on

the crankshaft pulley bolt. :
43 Saab technicians use a special tool to hf:ld
the torque converter inside the transmission

while the transmission is separated from the

engine. The tool is quite basic, and consists

of a plate which engages the torque converter

through the timing hole in the top of the

transmission.

44 Support the weight of the transmission,

preferably using a hoist.

45 Ensure that both engine and transmission
are adequately supported, then unscrew the
bolts securing the transmission housing to
the engine. Note the correct fitted positions
of each bolt as they are removed, to use
as a reference on refitting. Withdraw the
transmission directly from the engine (see
Chapter 7B for details). Make sure that the

~torque converter stays inside the transmission
~ bellhousing, otherwise it may fall out and be
damaged.

econnection to transmission
AU '!'natic transmission models

arefully offer the transmission to the
gine. Make sure that the torque converter
teld fully engaged with the transmission,
ng the special tool described earlier in this
ocedure (refer to Chapter 7B for settings
and further details).
7 Insert and tighten the bolts securing the
transmission to the engine to the specified
orque.

4.42 Undo the bolts (one gi.
the torque converter to "
48 Remove the special tog| .
tighten the bolts Securing '
the torque converter to the sna
Turn the engine by means of 4 .
crankshaft pulley. i

Manual transmission moda
Caution: If a new clutch slau.
been fitted, or if any hydray
been allowed to drain Nt
slave cylinder, the cylinder mu
and bled BEFORE the tran
refitted; see Chapter 6 for deta
49 Apply a smear of high me
grease to the splines of the transs
shaft. Do not apply too much: othe
is a possibility of the grease contar:
clutch friction plate. LT
50 Carefully offer the transmissionte
Ensure that the weight of ﬁ.; |
not allowed to hang on the input s
engaged with the clutch friction plate
tighten the bolts securing the trang
the engine to the specified torque.
51 Where applicable, *r
bolts securing the turbo oil pipe bra
transmission. 2

All models A
52 Refit the lower cover plate to{
mission bellhousing, and tighten the'
53 Refit the starter motor with r

a.'u-
< Er

R
= T
g [ | !

’ aLE- -

Chapter S5A. e

Refitting
54 Refit the engine and transf
following the removal procedure
noting the following points:
a) Hoist the engine and transmiss
position in the engine compa
then refit the right- and left-ha
mountings as described in Gf
or 2B.

i

b) Refit the front subframe withr

to Chapter 10, refit the ' %
reference to Chapter 8.
c) Tighten all nuts and bolts of

e ke
'-\.d-l-'l-'!"'

torque.

d) Renew all copper sealing /ast!

.....

¥ I' 9
e
=

unions, as applicable. "7’35’“43‘***“ |
e) Where applicable, re -
accelerator cable with referer
Chapter 4A or 4B.
) With reference to
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10 supPlY pipe to the slave Cylinde,

:.:, U I.f.” at all wiring has been secy spmm'g Chaijn
BEnsU'° . and all nuts a o rockets
;';-' HHEC!E , & nad bﬂﬂ‘s hﬂ’ﬂ"ﬂ End TTJ aﬂd
R ghtened | 9 Flywher,
By the engine @ nd transmission witp ®) Balancg
WO rect quantity and grade of Oil/flujqy N Sump, © fts
o re fereﬁcﬁ to Chapter T_A or 1B. 1 9 Pisto n fcﬂhap
ey the cooling SysStem With reference g, &ction ;};
:prr ;.',ﬂ. or 1B. hj Cmnhhﬂ
B Check and if necessary top-up the power  Diege)
Y ing fluid, with reference to Chapter 1 A eng
%‘ﬁﬁ Intake ang
- b) %"ﬂpt&r 48
S Engine overhaul - _ p:";fng elt,
Sgismantling sequence t oc n;ﬁ{s“ Cha
) Cyﬁndar%ﬂg f
"* ®) Flywheel/rive

J much eﬂsiE.:r to dismantle and work N Sump(
engine if it is mounted on a portaple ﬁ)) EH Pump (see
e stand. These stands can often be hireq 'lsm"f'ﬂﬂnnoc

e ting rod (see Chapter

:'_"'-._*.i" _”a o hire shop. Before the engine is D SC?:HDH TSJ. mﬂmbﬂﬁﬁﬂﬂ €) Fuel injectors (diesel lnﬂ'ﬁ::f,:f}
r‘_,"-_l.j_ ted ON & stand, the fl}"WhEEVdrivEplﬂtﬂ 6 Bﬂfﬂ"Mﬂ (see Section 14) C‘haptﬁfllﬂj

mou! :

Ly ) Engine lifting bracke
&g be removed, so that the stand bolts o g the dism ng ts.
s '*; ightened into the end of the cylinder verhaul Procedures, make antling ang 2 Remove the camshafts and hydraulic cam

| all of the SRS Sure that you have  followers, with reference to Ch

- Y too ' apter 2A or 28,

bloch craﬂktﬁse- e : and Working faciﬁ‘h‘elsafm'mmm .Referto Tools 3 Before removing the valves, consider
R <tand is ”“’f available, it is possible to T rther | obtaining plastic protectors for the hydraulic
,_}1 antle the engine with it blocked UD ON & i S i s o s cam follower bores. When using certain valve

_j;’*;t*r workbench, or on the floor. Be extra Spring compressors, the bores can easily be
Sarafy| not to tip or drop the engine when damaged should the compressor slip off the
Sarking without a stand. end of the valve.

wor 4 Position the protector in the cam follower

you are going to obtain a reconditioned - SSMRRMREI 1oy then: using & valve R e
Sngine, all the external components must Note: New/reconditioned cylinder heads are mmpm‘ttmummngunt{lthuplltcdht;
B rermoved from the old engine first, to be ©btainable from Saab, or from engine overhaul can be removed. Release the compressor,

erred to the new engine (just as they will Specialists, Be aware that some specialisttools  and lift off the spring retainer, spring and seat.
sy are doing a complete engine overhaul o e

1€
i irself). These components normally include
ifnlinwing. but check with your engine
"Iler first:

8) Engine wiring harness and SUPPOITS.

) Alternator and air conditioning €omMPressor

ks

g g'rnﬂuntmg brackets (as applicable).

; JoE,
i
ke

.;'{._'Guufanr pump (where applicable) and
;2*'-‘ Jot/outlet housings.
) Dipstick tube.

e
| -
|
I
- -
.-

Fuel system components.

0 Al electrical switches and sensors, | :
tntake and exhaust manifolds, and the 8 4a Uss 8 COMpressor
S Wrbocharger. fings and remove
filter ufd oll cooler/heat exchanger. valve spring

I Bl wheel/driveplate.

;? e Direct Ignition cartridge and spark
,fuys - petrol engines.
i" ine mounting brackets. :
411 vgu are obtaining @ 'short' engine
Whieh consists of the engine cylinder bloc
f case, crankshaft, pistons and cnnnoctlng
assembled), then the uylindﬁf hea
Bdsump will have to be removed also. i
Wyou are planning a complete overnatl o
igine can be dismantled, and the lnt!ll' i
l onents removed, In the order ¢ ve

.IL

i

ammllnu the spring retainer. ..

the split collets

B,

ol engines jr
Wilntake and exhaust manifolds (Chapter &/3:

0

_______
Eraty i




2Ce8 Engine removal and overhaul procedures

4 Scrape off any heayy . u :
that may have formed g, , .
use a power-operated era
deposits from the valve hes

Inspection

Note: Be sure to pe;-fgrm

Inspection pracedur&s buf
that the services of a mac"‘fﬂﬂ
overhaul specialist are requiree
all items that require aﬂant}m

Cylinder head

5 Inspect the head very gare ”

evidence of coolant laa ana
damage. If cracks are fDund o
head should be obtained. *
6 Use a straight-edge Hnd n,
check that the cylinder hes d _
distorted (see illustration). |f \ ‘agy
O possible to have it mEChinad=
the cylinder head is not reduce
the specified height.

B L T A
A U

6.4e Valve stem seal location 6.4f Removing a valve stem seal

e 7 Examine the valve Eﬂata i E,
3 combustion chambers, |f the ”u-:-
'- pitted, cracked, or burned, t b
be renewed or recut by an engins
_ specialist. If they are only 5|| ,m '
—— — can be removed by grinding-in he '
1 6.7a The valve spring components 6.7b Place each valve and its associated  and seats with fine ‘-‘ﬂWE-grin ing
{ components in a labelled polythene bag ESI destt:rlbed :E-I;iuw Note th t !
g a pair of pliers, carefully extract the ; T ;’:;E?na:f;g;zj::i?m and, g
v " stem seal from the top of the guide (see 7 cyl'“Fler ea. an "‘fa ves "ﬁ\% notyb e machined. .f ir
rations). cleaning and inspection BNT 0 Gk ArDcra. o
¥hen the valve spring compressor is & inserting the relev antgvalv?
d down, the spring retainer refuses to

for side-to-side motion of the
small amount of movement {*"-
the movement seems exces ;. 2, remoy
valve. Measure the valve ste '_;:;'-:.z- ete
below), and renew the ual\reifita S Wom,
valve stem is not worn, the we: : gy

expose the split collets, gently tap
the tool, directly over the retainer,
)ammer. This will free the retainer.

‘the valve through the combustion

1 Thorough cleaning of the cylinder head and
valve components, followed by a detailed

inspection, will enable you to decide how
much valve service work must be carried

_. _ out during the engine overhaul. Note: If the
al that each valve is stored engine has been severely overheated, it is best  vyalve guide, and the guide m i;,,].
Ollets, retainer, spring, and  to assume that the cylinder head is warped - The renewal of valve guides i 13 Hes
ives should also be kept  check carefully for signs of this. by a Saab dealer or engine over n T
Jence, unless they are e

/ are to be renewed. CIeaning who will have the necessary t ... ,,,,,

ept and used again, 2 Scrape away all traces of old gasket valves
bly in a labelled material from the cylinder head. 9 Examine the head of each val
mall container 3 Scrape away the carbon from the bPurning, cracks, and 95"5731
0 1 cylinder  combustion chambers and ports, then wash  the valve stem for scoring & I

d6lt end of the the cylinder head thoroughly with paraffinora  ROtate the valve, and check for a
suitable solvent. indication that it is bent. Look
excessive wear on the tip of- eac
Renew any valve that shows a
wear or damage. =
10 If the valve appears satl
stage, measure the valvat 1
at several points using a
illustration). Any sigmﬁcant
readings obtained indicates w
stem. Should any of tham
apparent, the valve(s) must bi n
11 If the valves are in satisfactory
they should be gmunr.l (hn ed)
respective seats, to ensure a s '
seal. If the seat is only Ilghﬂy J _'
been recut, fine grinding compoun®
used to produce the requi ’ |

Pl 'y

7.10 Measuring a valve stem diameter
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heck the depth of the valve stems
¢ the camshaft bearing surface

E inding compound should not be used,
plveg ceat IS badly burned or deeply pitted,
ynles Hme case, the cylinder head and valves

sbe nspected by an expen, to decide
~geat recutting, or even the renewal
e o or seat insert (where possible) is

l..
L " T

&:ﬁe grinding is carried out as follows,

12 » the cylinder head upside-down on a
- plac

3 Sr;ﬁear a trace of (the appropriate grade

; _arinding compound on the seat
UﬂlE iress a suction grinding tool onto
4 head. With a s_ami—rntary ‘actinn,
dhe 4 the valve head t”. ltEl: seat, lifting t.hE
:dn occasionally to redistribute the grinding
ound. A light spring plgced under the
Slve head will great!y ease this upera?tinn. ;
84 | coarse grinding compound is b:mg
e work only until a dull, matt even surrace
leproduced on both the valve seat and the
Salve. then wipe off the used compound, and
et the process with fine co{"npuund. When
“_-.;month unbroken ring of light grey matt
Silsh is produced on both the valve and seat,
e grinding operation IS complete. Do m:l*.-t
8tind-in the valves any further than absolutely
f; essary, or the seat will be prematurely
B8k into the cylinder head.
%6 \When all the valves have been gruund-in,
pfully wash off all traces of grinding
Sompound using paraffin or a suitable solvent;
Before reassembling the cylinder head.
To ensure that the hydraulic cam followers
correctly, the depth of the valve stems
Belo the camshaft bearing surface must be
Within certain limits. [t may be possible 10
Oblain a Saab checking tool from a dealef,
Ut if not, the check may be made usingha
86! rule and straight-edge. Check that the
dimension is within the limits given in tza
illstration by inserting each valve it ItS gui ﬁ
‘ m, and measuring the dimension betwee
end of the valve stem and the camshaft
B8aring surface (see lllustration).
#E If the dimension is not within the specified

il. 1

.';'T.' -|

iy
B -
|

retainer, then |

the hyg
‘c';vmmtu

eylinder head

8pring on a flat surf
a
i thfur Squareness (see Iilu-tmnru:hﬁ
il © Springs are less than the minimu
o t?_'n?tr:. Or are damaged, distorted or hm:;
eir tension, obtai
el tain a complete new set
20 Obtain new valve stem oll
: seals,
of their apparent condition. by

components.

Section 6,

- .-:':"'.
RERLES I il

mpresa the valy
Split collets In the

a hammer and
tap the end of

-

10 nmm“ the valve springs (or
3 Refit the valve

SqQuarensus

spring foliowed by the

flat on the

Spring
OCate the plasto ector
cam follower bore i "
6 8pring, and locate the

8cess in the valve stem
0880 the compressor :

Protector, then re
remaining valves.
8 With all the

and remove the

peal the procedure on the

valves Installed, place \he

bench and, using

Interposed block of wood,
each valve stem to settle the

6 Refit the hydraulic cam followers and cam-

shafts with reference 1o Chapter 2A or 2B.
T Refit the external components remaoved in

8 The cylinder head may now be refitted as

described in Chapter 2A or 2B.
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1 Lubricate the stems of the valves, and insert
the valves into their original locations (see
illustration). If new valves are being fitted,
insert them into the locations to which they
have been ground.

2 Working on the first valve, dip the new valve
stem seal in fresh engine oil. Carefully locate it
over the valve and onto the guide. Take care
not to damage the seal as it is passed over
the valve stem. Use a suitable socket or metal
tube to press the seal firmly onto the guide

(see illustration).

Note: This procedure describes removal of
the timing cover, leaving the cylinder head in
position. The alternative method (which Is less
likely to damage the cylinder head gasket) is to
remove the cylinder head first, as described in
Chapter 2A.

1 Unbolt and remove the auxiliary drivebeit
tensioner unit and idler pulley (see

illustrations).
2 Remove the alternator as described in
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I idh 1 - - 1 r

| '] I-‘._ r - .'--

I-r ..." il r i

| .- - 3 n . L y
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and idler pulley retaining bolt

9.1a Unscrewing the tensioner retaining 9.1b .% .
bolt . ..

1

9.6a Remove the crankshaft pulley bolt . .. 9.6b ... and slide the pulley off the
'* crankshaft

Chapter 5A, then undo the retaining bolts and  including the lifting eye, from the front of the
smove the mounting bracket from the rear of  cylinder head.

he cylinder block (see illustration). 4 Remove the water pump as described in
3 Undo the retaining bolts and remove the Chapter 3.

Jower steering pump mounting bracket, 5 Have an assistant hold the crankshaft/

''''''
lllll

I thread in the
read -¢ p

Ly

"'-'.'-"' '. i
L iy R T

9 Ba Noto two upper bolts ucuring the
timing cover to the cylinder head

_ﬂ-

9.2 Unscrew tha mo Il
retaining bolts (arr +; _

flywheel by inserting a _
through the bellhousing and |

ring gear to prevent the ¢
Loosen the crankshaft pyliey

socket bar. Note that the bn
very high torque. =
6 Fully unscrew the cranka
slide the pulley off the end}
(see illustrations).

7 Remove the sump as d
ter 2A, Section 7. i
8 Remove the two locating d
the left-hand bottom corne 1| ,
top right-hand corner) in the
cutting an internal thraad “
3/8 in UNC thread tap and w h
sliding hammer. A bolt r.:am e
the locating dowels, and the 51
end of the slide hammer (see i i.
9 Unscrew and remove tha "F“
timing cover to the cyllnder dlock ar
head. Note the fitted positior ,:"" |
two upper bolts on the cyl "Ef
two lower bolts in the surnp _}_'_';,
illustrations). E

10 Taking care not to da u:
head gasket, withdraw th
complete with the ail purnp |
the crankshaft. Carefully r “fn

cover down and uutward ) aw
cylinder block. &
11 Thoroughly clean all traces of §
the contact faces of the tin 1,.
cylinder head and block “
condition of the cylinder head ¢

is any damage to the gas el 1

g LR LT P I.","._ i g o =
- e T
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]
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|
Bl gb R.m ovlm t“ . ; l. B
g T Bk



need to bé removed to reney,

i the
- B move the oil pump fr
yired, T P Trom ¢
I riiuer. with reference to ChaDtEr ET

= appiicabia refit the oil pum
+o Chapter 2A, Section B.

2 lant (Loctit
v a head of slea e 518 o
T ’,:ﬁpa{vﬂut 1 mm thick to the timing coye:

5, then carefully locate the ti‘ming cCover
cylinder block (see illustration).

e sr1c€

r £ .

. 'i._-r
it
i
'L e

¥
L

t ‘:’;5 ;t the timing cover retaining bojts S e
e 15lm:lir*|g the two upper cylinder head bojtg 14 APPlying sealant (o — o
¢ Ho not tighten them at this stage. Tap timing coy (ﬂrrnwad] on th
o, bt locating dowels back into place (gee °f flanges ¢ 915 Using the slide h
- - amm
-‘:::"..:H|Estratiﬂ“}: ﬂ“? tTEn Eghtgp LhE COver 10 Tiﬂ'ling °haina . dowels back into the tlm?:\;u:t:;:m
LV g bolts to the specified torque Sprockete L :
LU T In ; : _ i iy .
';ﬁiginggthe two upper cylinder head bolts l(rl?:;gtﬁ';'ﬁi"%) o~ I'Brnﬂv';ftp' : § rz;mth;" Fd':;ﬂ',““ﬁv but both front bearings are i
In o - - . [ ; T | % : $
tn iw Refit the SUMP 8s described in Chapter 24, 20 Slitting, = W 2re located :?tr:r ET:;:VEEHE: Tr? bﬁannga
O T AN and ‘exhayst’ » the ‘intake’
- W gection / R Q\ ust: marks will always be
S 5jice the crankshalt pulley onto the Hemoval lacated at the top of the bearings (ee.

B ankshaft, then insert the pulley bolt. Tighten lustrations),

E ified torque, whil 4 Unbolt the bal | -
B bolt to the Specl , e an orN : : TDC com ance shaft chain upper guide.
e t holds the crankshaft stationary O 1 piston (timing chain eng ofthg enging  fiereTove the tensioner and s gmdg (see

. _esistan , _ as descri engin i

ﬂ:fn g a wide-bladed screwdriver inserted jn Emwtffr:" Chapter 2A, Sectiong. = ‘;'“5}1?‘:““‘-
4 u R o ring gear Socton i e timing cover as degeribed i ke hn't the idler from the block, then release
"'?*-'the fit the water pump, with reference to  from the orrmiove the oil pump drive g ancln B o e et
- 18 Re 3 A -:-1?1 € Crankshaft (see illustration) @ | mcrankshfﬁ pidgaiam il
& Chapter 3. | e balance sha e N two parts (see illustrations).
§40 Refit the alternator and power steering  but since the fts are ‘timed’ at TDC, 6 Slide the balance shaft chain sprocket from

y rotate at twice the speed of

~ pump mounting brackets, and tighten the the crankshaft. they may also be correctly

the front of the crankshaft (see illustration).

| 1 iy : Note that the word ‘Saab’ is facing outwards
= retaining bolts. ; timed’ at BDC. Check that the timing marks 7 Unsc ini 3 '
290 Refit the alternator with reference to on the shafts are correctly aligned with the spmcke?ﬁg‘;ﬁf‘:ﬁ'&i?‘:ﬁ&”ﬁaﬂﬂ:ﬁ

e oA * rnarlfs on the front of the cylinder block/
91 Refit the drivebelt tensioner assembly and  bearing housing. Note that the balance shaft

Bidler pulley, and tighten the bolts.

-

To do this, hold the sprockets stationary with

i a chain-type oil filter removal tool or similar.
sprockets are marked ‘intake’ and ‘exhaust’ Keep the sprockets identified for position.

10.3b EXH mark on the exhaust balance

— - shaft front bearing

10.2 Removing the oil pump drive dog
E from the crankshaft

e
=

T s ',__:_ 44
G awd B ,‘# sl S
10.4a Unscrew the bolts (armWOd] and

'MD"E the balance shaft chain upper guide " 4



and overhaul procedures

2Ce12 Engine removal

10.5b ...and remoye the
bolt (note alignment me I,

10.5a Loosen. .-

10.6 Removing the balance s

140.5¢ . .. then withdraw the idler and 10.5d The idler is in two parts anc:
sprocket from the front of 4

. remove the balance shaft chain
3 Remove the cylinder head cover as the tensioner from the cylinder head (see 11 Unscrew and remove
jéscribed in Chapter 2A. illustrations). withdraw the sprocket from {
Unscrew and remove the timing chain 10 While holding each camshaft stationary with  intake camshatft (see illustration
sloner from the rear of the cylinder head.  a spanner on the flats at the flywheel/driveplate  timing chain with one hand, ar
his, first unscrew the centre bolt and  end of the camshaft, loosen (but do not remove)  sprocket from it with the "_;i';'
o t 1e spring, then unscrew and remove the camshaft sprocket securing bolts. 12 |dentify each spruck_" *’-;f.*;
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Ainde f 10.9¢ The timing chain tensioner 10.11 Removing the Sf 6
., components e g

= .':L.

le

P
=

Ll

N >
| [

1;
A"

L




_ -1 130 Remove the retaining bolt L

!

3'0_141; ... and remove the timing chain
fixed guide

Shat each sprocket has a projection, which
Nengages with a cut-out in the end of the
- camshaft.

49 Unscrew the bolt and withdraw the
beprocket from the end of the exhaust
Seamshaft, then disengage it from the chain
S(see lllustrations).

4 Unscrew the bolts, and remove the timing
Sehaln fixed guide from the cylinder block (see
llustrations).

86 Unbolt the chain retainer from the
Sevlinder block, then disengage the timing
ghain and remove the sprocket from the
ond of the crankshaft (see illustrations).
i nécessary, remove the Woodruff key
dfom the groove in the crankshaft using a
SOIeWdriver.

l_!_ipection

H18The timing chain (see illustration) and the
sBdance shaft chain should be renewed if the

.
.

-__-l'l——n._

& 10 Timing chain removed from the

e P D §
b engine
S

B P

WA Lt
o

iR

if the engi
IS stripped down for overhaul, The rulleresnng:!n:

very baf.lly worn chain may be slightly grooved
To avoid future problems, if there's any dnub::
at all about the chain’'s condition, renew it. The

chain tensioner and guides should be examined

and if necessary renewed at the same ti
me
(refer to Section 11).

17 Examine the teeth on the crankshaft
sprocket, camshaft sprockets and the balance
shaft sprockets for wear. Each tooth forms
an inverted V. If worn, the side of each tooth
under tension will be slightly concave (hooked)
in shape, when compared with the other side
of the tooth (ie, one side of the inverted V will
be concave when compared with the other).
If the teeth appear to be worn, the sprockets

must be renewed.

L
—t

10.15b Removing the crankshaft sprm:at
from the end of the crankshaft
Refitting

[ oo o oo
making sure that itsa;ﬁal:n;’;:rrf:];z It;a Ealrc:u;.re.
the crankshaft. grivader
19 Engage the timing chain with the
crankshaft sprocket, then locate the crankshaft
Sprocket on the end of the crankshatt, making
sure that it locates correctly on the Woodruff
key. Where the timing chain has bright links,
locate the single bright link at the bottom
of the sprocket, aligned with the slot in the
sprocket. Refit the chain retainer and tighten
the bolts (see illustrations).

20 Locate the timing chain in the fixed guide,
then refit the guide and tighten the bolts.

21 Refit the sprocket to the end of the
exhaust camshaft, insert the bolt and finger-
tighten it at this stage. Do not apply thread-
locking fluid to the threads of the bolt.
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10.25 Setting the timing chain tensioner

Before refitting the tensioner, hold its
plunger depressed by fitting a plastic
cable-tie around it. Cut the tie after
refitting.

22 Check that the crankshaft and camshafts
bare still aligned at their TDC positions.

23 Feed the timing chain up through the
linder head aperture, and locate it on the
aust camshaft sprocket, making sure that
it between the two sprockets. Check

5 correctly located on the guides.
@ain has a bright link, make sure
3 with the timing mark.
itake sprocket with the timing
ngagement cut-out and
lignment, then locate the
¢ camshaft, and insert the
bolt at this stage. Do not
d to the threads of the
S a bright link, make
) the timing mark.
2nsioner by pressing

10.33 The balance shaft timing m::::s
must be correctly aligned pefore refitting

the chain |
ratchet with a screwdnver, then

push the plunger fully into the leqsiuner. and
release the ratchet (see illustration). Check
the tensioner washer for condition and renew
it if necessary.
;G Insert thr; tensioner body in the cylinder
head, and tighten to the specified torque..

27 Insert the spring and plastic guide ptn.in
the tensioner, then fit the plug together :mth
a new O-ring, and tighten it to the SpEEIfE&d
torque. Note: New tensioners are sugph&d
with the tensioner spring held pratens.mn&d
with a pin. Do not remove this pin until after
the tensioner has been tightened into the
cylinder head. When the engine is started.
hydraulic pressure will take up any remaining

slack.
28 Temporarily refit the crankshaft pulley
bolt, and rotate the engine two complete turns

clockwise. Check that the timing marks still
align correctly. Remove the pulley bolt. Where
the chain has bright links, note that these will
not now be aligned with the timing marks.

29 Fully tighten the camshaft sprocket bolts
to the specified torque, while holding the
camshafts with a spanner on the flats.

30 Refit the cylinder head cover with
reference to Chapter 2A.

31 Refit the sprockets to the ends of the
balance shafts, and tighten the retaining bolts.
32 Locate the balance shaft chain sprocket
on the front of the crankshaft, with the word
‘Saab’ facing outwards.

33 Fit the chain to the sprockets, making sure
that the timing marks are aligned correctly
(see illustration).

down on the

H 28620

4 Cross-section of the timing chain
tensioner

tensioner plunger Swed) o

a plastic cabla.yi.
34 Refit the idler to the f
tighten the retaining bolt,.
35 Refit the side guide &
upper guide to the balance =
illustration and Tool Tlp).j.g. |
36 Rotate the crankshaft ong
that the balance shaft :

i
1
-
%7

correctly aligned. % |
37 Refit the timing co ploc
Section 5. Ry

. *1'- .

|‘-J

tensioner (petrol
removal, inspecti

o

%
i o

i

ol
= Rl
W

'.“...

e aT
o

Removal

1 Remove the timing chain as
Section 10; note that this proce:
removal of the fixed guide and
chain guides. The timing chal
removed from the crankshaft ¢

2 Unbolt and remove the fix

guide and release the pivoting o
pin on the cylinder block (see |

Inspection

3 Inspect the chain guides for
excessive wear, and renew ther
4 Clean the tensioner plunger a
examine them for damage a
llustration). The plunger may b
depressing the ratchet agaln

the plunger or body is excessive

complete tensioner should be re

Refitting

& e OIS
L

.!_.

-
|

- ok 4
o

=l
L
N

- TIXec
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5 Locate the pivoting gulde on
cylinder block, then refit the fi
tighten the retaining bolts,
6 Refit the timing “" '

F. i - & gl
i I'lllF-l » Iy . ¢ - -4_-_",1_!‘.. j o

1 Position the crankshaftatT
for No 1 piston (timing chai n ent

:
|
|:.. i

-

"
-

as described in

.|“I L

------



_________
........

, the timing cover as describgg in
v

B 9 hafts are ‘timed’ at TDC,
~ Dafﬂczfﬂfe at twice the speed of tb#;
";_ they they may also be correctly ‘t]mad,
! ks ﬂlheﬂk that the timing marks on the
rﬂprj- correctly aligned with the markg on
| aflﬁ' brﬂcketﬂ. As an extra HFECEILI't]gn
f ﬂgﬂf paint to the chain and sprockets
® rrect refitting. Note that the balance
" kets are marked ‘intake' ang
h Et' tor position, but the front bearings arg
il 5 i .-:+. ideﬂtica”y‘ However, as the bEEringg
S FSta IR atkeC | ith single bolts, the ‘intake’ ang
SRR ) | Ay » IO'C;, marks will EﬂWﬂ}"S be GG”EC“}F I{}cated

eX ump of the bearings — refer to Section 1¢
o Wﬁh ¢ information.

ol the nalancg shaft chair) Upper guide,
.._-UTI -ve the tensioner and side guide (see
- the riilﬂng in Section 10).

i .n;.:rgw the retaining bolt and remove the
5 from the brnck:

e the chain from the balance shaft

R (< and crankshaft sprocket.
_orew the bearing retaining bolts, and
_"raw the balance shafts from the cylinder

'ﬁi[ock (see illustrations). Keep the shafts

S dentified for pGSi“C}”; .
B8 Unscrew the retaining bolts, and remove the o —
3. ~kets from the ends of the balance shafts, 7¢ Removing the intake balance ¢ i . ——s

-- le holding each shaft in a soft-jawed vice. i kf'“'“ the cylinder block S 1274 T“":‘;ﬂ?hm shafts removed
e 3 P PiCck-up/strainer as descri the engine

: mspecffﬂﬂ * or Part B of this Chapter. bedin Part A Caution: on some engines, the connecting
' Clean the balance shafts and examine the 2 Ifthereisapmnmmoedwwmat o rod/bearing cap mating surfaces are not
{;ﬁﬂﬂg journals for wear and damage. The Of any bore, it may be necessary to mm:ﬁ ﬂ_lﬂcf:ined flat; the big-end bearing caps
Lbearings inside the cylinder block should also  With a scraper or ridge are cracked’ off from the rod during

25
|

: reamer, to avoid m
examined. If these are excessively worn or damage during removal. Such a ridge indicates :'hmducﬂon and left untouched to ensure
A ged, get advice from a Saab dealer or  excessive wear of the cylinder bore. m;f;:oi';i:d mate r;;:r:cﬂy. Where
engine reconditioner. 3 I:Jsmg a _hammer and centre-punch, care must be taken to ensure the mating
.- paint or similar, mark each connecting rod surfaces of the cap and rod are not marked
‘Refitting big-end bearin Ui respectiva: :
& 9 g cap with its respective or damaged in anyway. Any damage to the
140 Fit the sprockets to the ends of the balance cylinder number on the flat machined surface mating surfaces will adversely affect the
Sshafts and tighten the retaining bolts. provided; if the engine has been dismantled strength of the connecting rod and could

41 Lubricate the bearing journals with clean before, note carefully any identifying marks lead to premature failure.

enaine oil, then insert the balance shaftsinthe  made previously. - 8 To prevent the possibility of damage to the
eylinder block in their correct positions. 4 Turn the crankshaft to bring pistons 1and4  crankshaft bearing journals, tape over the
49 | ocate the balance shaft chain sprocket to BDC (bottom dead centre). - connecting rod stud threads. :

on the front of the crankshaft, with the word 5 Unscrew the nuts/bolts from No 1 piston 7 Using a hammer handle, push ?ﬂm
¥8aab’ facing outwards. big-end bearing cap. Take off the cap, and  up through the mbﬁﬁg:: et
113 Fit the chain to the sprockets, and refitthe  recover the bottom half bearing she]l If the mﬁmm T et - mdﬂ"fm'g
to the front of the block, making sure that  pearing shells are tabe m-used.tape the cap M-m

ithe timing marks remain aligned correctly. and the shell together (see lnnsh‘ahu- “ g

14 Refit the side guide, tensioner and upper | : T

guide to the balance shaft chain.

15 Rotate the crankshaft one turn, and check
Mhat the balance shaft sprockets are still
BOectly aligned.

16 Refit the timing cover with reference 10
SECtion 9.

@ Piston/connecting
| rod assembly - NN
removal

by - IS

8te: New connecting rod big-end cap bolts

Needed on refitting. i
“Move the cylinder head, sump and ©




2Ce16 Engine removal and overhaul procedures

14.6a Unscrew and remove the main
bearing cap bolts . ..

14.5 The main bearing caps are numbered
from the timing chain end of the engine

2 Remove the pistons and connecting rods,
as described in Section 13. Note: /f no work
is to be done on the pistons and connecting
rods, there is no need to remove the cylinder
head, or to push the pistons out of the cylinder
bores. The pistons should just be pushed far
enough up the bores that they are positioned
clear of the crankshaft journals.

3 Check the crankshaft endfloat with reference
to Section 17, then proceed as follows.

4 Unbolt and remove the crankshaft oil seal

8 Loosely refit the big-end cap to the
connecting rod, and secure with the nuts/
bolts - this will help to keep the components
In their correct order.

9 Remove No 4 piston assembly in the same
way.
10 Turn the crankshaft through 180° to bring

pistons 2 and 3 to BDC (bottom dead centre),
and remove them in the same way.

14 Crankshaft -

removal % housing from the end of the cylinder block,

& noting the correct fitted locations of the

M, locating dowels. If the locating dowels are a

loose fit, remove them and store them with the

_“ te: New main bearing bolts will be required  housing for safe-keeping. Remove the gasket.
Jeriting. 5 Identification numbers should already be

emuve the timing chain and sprocket
tr |' engines), the sump and oil pump

p.«’strarnerﬁtransfer tube, and the
2el/driveplate.

cast onto the base of each main bearing cap
(see illustration). If not, number the cap and
crankcase using a centre-punch, as was done
for the connecting rods and caps.

i‘*"fﬁ:_ shell from

14.8 Lifting the crankshaft from the
crankcase

14.9b ., .. and main bearing shells

6 Working in a diagonaj g
progressively slacken ﬂn o
cap retaining bolts by half a Y
all bolts are loose. el
withdraw the caps, comnies.
shells (see illustrations). Tan

wooden or copper mallet if | |
7 Remove the bearing s Kt '. C
but keep them with their r "
identified for position to ensue.
(see illustration). i
8 Carefully lift out the cra ’1
not to displace the upper
(see illustration). ._:l | 3
9 Remove the upper bearine 3P
the crankcase, keeping | ,-_;.-.‘j'_-' :
position. Also remove thg “~ |

each side of the centre nm- hea
them with the bearing cap (see
10 With the crankshaf: 12'
crankshaft position se SOr re
applicable) may be rei “
by unscrewing the screws -:.
the reluctor over the end
(see illustration). Note t 3
arrangedsuthatitisomy. N0S

reluctor in one position. -TF'

\— |

Cleaning

1 Remove all ext&rnah wr
electrical switches/sensors f , f '

14.10 Locatlnnolm
cmnksluﬂpoalﬂnl\ ens
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e e el

: : & 1 ﬂemﬂ\'i”g an -ﬂ" jEt fl"t.‘.ll"l'l thE‘
3 .I 15 Erankcﬂﬁﬂ

[ plete cleaning, the core ‘plugs
ul ' hole in the plugs, and then insert a
|  , emal ing screw Into the hole. Pull out the
3.7'-:5"’435 sulling On the screw with a pair of

- plugs py using & slide hammer. Also unbolt
-~ gripS Dr’ﬂ“ jets (where fitted) from the lower
_..-::_ fﬂu{he crankcase (see illustration).

part of - all traces of sealant from the cylinder
! chiprankgas& taking care not to damage
blﬂﬂ Lsket/sealing surfaces.

iﬂ-.a Qmme all oil gallery plugs (where fitted).
s Hﬁ‘lugs are usually very tight — they may have
';-mpdrined out. and the holes retapped. Use
o be ugs when the engine is reassembled.
7““515 cylinder block/crankcase is extremely
3“{; " shﬂujd be steam-clearjed. :

5 c:l'eaﬂ 2l oil holes and cn]' galleries, and
?’ﬂush 2l internal passages with warm water

Bintil the water runs clear. Dry thoroughly, and
v a light film of oll tc:'all rnahqg surfaces,
B pcvent rusting. Also oil the cylinder bores.
_f-;:”c_u have access to compressed air, use itto
apee 4 up the drying process, and to blow out

Bilthe oil holes and galleries.

M
= T
Lo e
P T
.
=
-.--
B
T
Fl

i

i

ﬂ if the cylinder block is +nnt_ very 'dirty. you
Beah do an adequate cleaning job with hot [a_,fsf
ot as you can stand!), soapy water and a stlh
ﬁmsh. Take plenty of time, gnd do a thnmue?d
jnb Regardless of the cleaning methoFl useaq,
BB < ure to clean all oil holes and gallenies ve?
Shbroughly, and to dry all canjpunents well.
80n completion, protect the cyllqder bores as
M descibed above, to prevent rusting.

B9 Al threaded holes must be clean, to ensure
Naccurate torque readings during reasseml?b'-
% B clean the threads, run the correct-size
b into each of the holes tO remove rust,
osion, thread sealant or slt.!dga, an_d r:;:
ore damaged threads (seeh |Ilustratu:;hé
Bfpossible, use compressed air 10 clear
B0k of debris produced by this OpEration
88A0ply suitable sealant to the New oll g thne'
S Blligs, and insert them into the holes lil:able
# k. Tighten them securely. Apply Su
,_:'1ant to new core plugs and tap Crden
e with a socket or tube. Refit and g 455
oil jets to the bottom of the crankc

gt applicable.

8!
L]

Warning: Wear eye protection
when using compressed air.

front of the block

9 If the engine is not 90ing to be reassembyed

right away, cover it with a large plastic
keep it clean; protect all mating swtao:? a:;

the cylinder bores as described above, to
prevent rusting. '

Inspection

10 Visually check the cylinder block for
cracks and corrosion. Look for stripped
threads in the threaded holes. If there has
been any history of internal water leakage, it
may be worthwhile having an engine overhaul
specialist check the cylinder block/crankcase

mmmmmmm
to four codes - AB, B. 1 (0.5 mm oversize),
and 2 (1,0 mm oversize). The code is stamped
on the piston crowns, and on the front of the
cylinder block (see illustrations). Note: At the
time of writing, no figures where given for the
diesel engine. Refer to manufacturer or engine
13 If in any doubt as to the condition of the
cylinder block, have it inspected and measured
by an engine-reconditioning specialist. If the
bores are worn or damaged, they will be able
tumwwmmmnlwm

with special equipment. |f defects are found, possible), and supply appropriate oversized

have them repaired if possible; otherwise, a pistons, etc. o

new block will be needed. . R ._

11 Check each cylinder bore for sc:n::inil o | %

scoring. Check for signs of|awaar e at th e | ; N

top of the cylinder, indicating that the bors & el S
excessively worn. : Orocess can begin,

42 On petrol engines, the cylinder bor 55. . :he Before the inspection D s caathe
e T piston rings removed

e LA
I




2Ce18 Engine removal and overhaul procedures

16.2a Removing a piston compression ring
with the aid of a feeler blade

"i‘

16.13a Prie out the gudgeon pin 16.13b ... then withdrazﬁ the gudgeon

circlip. .. pin, and separate the piston from the
connecting rod

- rom the top of the piston. Keep each set 6 If the pistons and cylindfar bores are not
Ags with its piston, if the old rings are to damaged or worn excessively, and if the

cylinder block does not need to be rebored,
away all traces of carbon from the the original pistons can be refitted. Normal

i& piston. A hand-held wire brush piston wear shows up as even vertical wear
of fine emery cloth) can be used, on the piston thrust surfaces, and slight
ajority of the deposits have been  looseness of the top ring in its groove.

: 7 Carefully inspect each piston for cracks
zarbon from the ring grooves around the skirt, around the gudgeon pin

old ring. Break the ring  holes, and at the piston ring ‘lands’ (between
3 careful not to cut your the ring grooves).

are sharp). Be careful 8 Look for scnnng and scuffing on the piston

) deposits — do not  skirt, holes in the piston crown, and burned
nick or scratch  areas at the edge of the crown. If the skirt is

| scored or scuffed, the engine may have been
',, removed, suffering from overheating, and/or abnormal
assembly  combustion, which caused excessively

and dry high operating temperatures. The cooling
holes and lubrication systems should be checked

ke thoroughly. Scorch marks on the sides of the

_ pistons show that blow-by has occurred. A
‘..hule In the piston crown, or burned areas at
ne edge of the piston crown, indicates that

N ormal combustion (pre-lgmtlon knocking,
stonation) has been occurring. If any

| oue problems exist, the causes
estlgated and corrected, or the
| Occur again. The causes may

ignition timing and/or fuel/

nhe piston, in the form of
'that coolant has been
@ combustion chamber and/
Agaln the cause must be

DfOblarn may persist in the

10 Where needed, p;
from a Saab daaler
11 Examine each c‘““ﬁu

for signs of damage, 5 1

the big-end and El'nall-
that the rod is not bery g
is highly unlikely, unl
been seized or badly g,
checking of the conne,
can only be carried oyt ,

engine repair spacialist
equipment.

12 The gudgeon ping am

secured in position by
pistons and connecting re ds ¢z
and reassembled as fullm 3
13 Using a small flat-blade 3-_.|
out the circlips, and Push o

pin (see lllustratlnns)

=1 r'._'

be sufficient to remove ¢ :-;. -

piston, gudgeon pin and rc
reassembly.

14 Examine the gudgaun o
rod small-end bearing fu“i‘.
damage. Wear can be ¢
both the pin and bua
however, is a specialist ic b
are required, and the ne j;f
reamed accurately,
15 The cnnnectmg rods 1ems
not be in need of renaw” 1
or some other major r
has occurred. Check tha,a 1.
connecting rods visually, and
not straight, take them to an eng
specialist for a more detz H;
16 Examine all compor .“.'*
any new parts from youf _
pistons are purchased, they y
complete with gudgM‘ ins ar
Circlips can also be purchased s
17 Position the piston so tt = €
edge of the crown faces Tl' |
engine, and the numbm )|
rod and big-end cap fa 'ﬂ
of the cylinder block. u%
in your hand and the no
the connecting rod nun 1_
towards you (see illust ation). /
of clean engine oil to thn Judg
it into the piston and thro ugh
rod small-end. Check th -
fraeiy on the rod, then & ‘
in position with the ch'c 08, |
circlip is correctly hm' I '*_.*._'.;'
piston. |

18 Measure the plclon
that they are within Ilrlitl
bore diameters. If the p
is excessive, the block
and new pistons and ril

190 Examine the m:
big-end caps and ¢
If they have ever hm
attempt to take Mp

is extremely unlikely, ﬁ,,

"ll-l :

f'.



E
ot ng a dial gauge to check the
Bt 3 crankshaft endfloat
the o B Crankshaft - N
SSurg inspection ?\\
1S Of \, - bhe crankshaft endfloat is to be checked,
bs”‘ﬁ 3 'rf Jst be done when the crankshaft is stil|
'ah“'hm - led in the cylinder plﬂckfcrankcase, but
ish m '.?Ischer:k the endfloat using a dial gauge in
2 htact with the end of the crankshaft, Push
afvas *‘lifﬂ -rankshaft fully one way, and then zero
less ‘lﬂﬂ gauge. push the crankshaft fully the other

P and check the endfloat (see illustration).
E"ﬂ'lﬂ esult can be cgrppared with thE: specified
B ount, and will give an indication as to
-j-"her new thrustwashers are required.

B9 2 dial gauge is not available, feeler blades
Min be used. First push the crankshaft fully
Sowards the flywheel end of the engine, then
1199 fecler blades to measure the gap between
e No 3 crankpin web and the centre main
Rbearing thrustwasher (see illustration).

Maspection

84 Clean the crankshaft using paraffin or a
SSlitable solvent, and dry it, preferably with
Seompressed air if available. Be sure to clean
Hhe oil holes with a pipe cleaner or similar
:jjrnbe. to ensure that they are not obstructed.
o -

B =

Warning: Wear eye protection
when using compressed air.

28 Check the main and big-end bearing journals
Hforuneven wear, scoring, pitting and cracking:
16Big-end bearing wear is accompanied by
MiStinct metallic knocking when the engine
W8¥Unning (particularly noticeable when the
#gine is pulling from low speed), and some
B of oil pressure.

_,a':Main bearing wear is accompanied by

s

8Vere engine vibration and rumble — getting
WPlogressively worse as engine speed
J #Eases - and again by loss of oil pressure:
9 there are any signs of wear, take the
S@kshaft to your local engine reconditioning
SPEcialist, where they will check the bearing
WWnals. Any roughness (which will be
e °Mpanied by obvious bearing wear)
.-._lf:ate5 that the crankshaft requires
S¥'1ding (where possible) or renewal.

B
j-.r Pt
n\"'

SINg a microm

of the main
and big-
COMpare the rsau?t i

near the webs,

tapered. Compare the results obtaj
those given in the Specifications
11 Check the oil sea| cnntac'; surfaces at
each end of the crankshaft for wear and
damage. If the seal has worn a deep groove
in tl:ne surface of the crankshaft, consult an
engine overhaul specialist; repair may be

possible, but otherwise a new crankshaft will
be required.

1 Even though the main and big-end bearings
are renewed during the engine overhaul, the
old bearings should be retained for close
examination, as they may reveal valuable
information about the condition of the engine.
On petrol engines, the bearing shglls are

on).

t shells are reg -
than yeliow, 0.005mm

* The first undersize shells are blue -

0.005mm thicker t
Note: At the time e Taaaw:

where given of writing, no figures

for the diess|
to manufacturer ki d

or engine reconditioni
Specialist for m o
5 Bag ore information.

ng failure can oceur due to lack
of
lubrication, the presence of dirt or other

Cause of bearing failure, the cause must be
Corrected (where applicable) before the engine

l:g:aasambled.tnprwnhfrumhappmﬂig
n.

3 When examining the bearing shells, remove
them from the cylinder block/crankcase, the
main bearing caps, the connecting rods and
the connecting rod big-end bearing caps.

FATIGUE FALURE  IMPROPER SEATING
. _-F.‘_._,_.—-—'__ —




2C*20 Engine removal

and overhaul procedures

20.3 Using the top of a piston to push a
piston ring into the bore

Lay them out on a clean surface in the same
general position as their location in the engine.
This will enable you to match any bearing
problems with the corresponding crankshaft
journal. Do not touch any shell’s bearing
surface with your fingers while checking it, or
the delicate surface may be scratched.
4 Dirt and other foreign matter could get into
the engine in a variety of ways. It may be left
in the engine during assembly, or it may pass
through filters or the crankcase ventilation
system. It may get into the oil, and from there

7 Short-distance driving leads to corrosion
of bearings, because insufficient engine heat
is produced to drive off the condensed water
and corrosive gases. These products collect in
the engine oil, forming acid and sludge. As the
oil is carried to the engine bearings, the acid
attacks and corrodes the bearing material.

8 Incorrect bearing installation during engine
assembly will lead to bearing failure as
well. Tight-fitting bearings leave insufficient
bearing running clearance, and will result in
oil starvation. Dirt or foreign particles trapped

@) Sump (Chapter 24) =
e) Balance shafts (Sgq 'a'.-
f) FTywhuaHdmmhh g
g mchﬂn and balgres®
ts and

h) Cylinder hgauw

i) Intake and exhaust

/) Engine external cq

Diesel engines
a) Piston rings (see Sectin.
b) Crankshaft (see Sectinn =
c) Pistons/connecting roq <.

Section 22). e
d) Cylinder head (see
e) Qil pump (see Chﬂptor
f Sump (see Chapter 28 a
g) Flywheel/driveplate (sees s
h) Coolant pump (see Cf ,;‘f7
i) Timing belt, sprockets te,

pulleys (see Chapter J:r;--- |
j) Intake and exhaust manie

Chapter 4B).

20 Piston rlnga
refitting

into the bearings. Metal chips from machining
pperations and normal engine wear are
often present. Abrasives are sometimes left
n engine components after reconditioning,
Epecially when parts are not thoroughly
ganed using the proper cleaning methods.
jatever the source, these foreign objects
n end up embedded in the soft bearing
jal, and are easily recognised. Large
3s will not embed in the bearing, and
re or gouge the bearing and journal.
orevention for this cause of bearing
D clean all parts thoroughly, and
hing spotlessly clean during
ably. Frequent and regular engine
nges are also recommended.
rication (or lubrication
aumber of interrelated
at (which thins the oil),
ezes the oil from the
@ (from excessive
"‘i'{:l‘ or high
‘1o lubrication
ages, which
d oil holes in
ng,

behind a bearing shell result in high spots on
the bearing, which lead to failure.

9 Do not touch any shell’'s bearing surface
with your fingers during reassembly; there IS
a risk of scratching the delicate surface, or of
depositing particles of dirt on it.

10 As mentioned at the beginning of this
Section, the bearing shells should be renewed
as a matter of course during engine overhaul;
to do otherwise is false economy.

19 Engine overhaul -
reassembly sequence

1 Before reassembly begins, ensure that all
new parts have been obtained, and that all
necessary tools are available. Read through
the entire procedure, to familiarise yourself
with the work involved, and to ensure that all
items necessary for reassembly of the engine
are at hand. In addition to all normal tools and
materials, thread-locking compound will be
needed. A suitable tube of sealant will also
be required for the joint faces that are fitted
without gaskets.
il 2 At this stage, all engine components should
of  be absolutely clean and dry, with all faults
h-_- aired. The components should be laid out
o In individual containers) on a completely
:wurk surface.
drder to save time and avoid problems,

2 reassembly can be carried out in the

f_ongines
ton rings (see Section 20).
aft (Section 21).

fon/connecting rod assemblies
ection 22),

1 Before fitting new piatm
gaps must be checked as .|
2 Lay out the piston/conne "".T.
and the new piston ring s -:I‘;
sets will be matched with t
cylinder during the end gap.
subsequent engine reasse " .
3 Insert the top ring lntn}*
and push it down the bore -"';

the piston (see lllustmtlo
that the ring remains sc

walls. Position the ring ne the
cylinder bore, at the lﬂwar
Note that the top and s
rings are different.
< Measurethee-ndgm _
compare the measure _,
given in the Speclﬁmum
2 If the gap is too small L
Saab parts are used), it ‘“; _
the ring ends may ict e
engine operation, caus L
|deally, new piston rings p j -
end gap should be ﬁtttﬂ-- s a
end gap can be lm:reasod
ends very carefully with a fine
file in a vice with soft jaws,
the file with the ends co
and slowly move the ring to ref
from the ends. Take cam.
sharp, and are easily brol
6 With new piston nngs,  is unii
end gap will be too hl@** u
large, check that you | ;a

H B
'- 1 ]

N =

H..

by

-
-u. i
I g

7 Flapeat the chmldnq-.-
ring in the ﬁrstcy!hm
in tharamatrﬂng inders




':Rﬂf,g_ rﬂﬂﬂu ' “ ing end gaps have been checked

';t{;bprrﬁ;.ﬂ;ﬂr}’ corrected, the rings can be
Bl

l‘}lE[UHE.

~an

: ﬂ““dm“:,,lﬁpirﬂﬂ"' rings using the same
0 Fil .1 'E: as for removal. Fit the bottom (o]
echniaU® d first, and work up. When fitting
| {;anrﬂf ring, first insert tl"!e expander,
- the O  fit the lower and upper rings with the
'--lf"jgw,?pq both on the non-thrust side of the
)

with ﬂpprmximﬂlely 60° between them.

ston rin , that the second compression ring is
i fnnc.-.?:;_tm ring ¢ N 3 rﬁm correct way up, with the word TOP
necting rod f'mﬂd,moﬁl- arrange the gaps of the top and
3 ASSempy. B | compression rings on opposite sides
?h t?‘lt:' S0 that the i, B m:ijismn_ above the ends of the gudgeon
i Same pistgp - of fece ilustration). Note: Always follow any
04p measuremeny pin ctions supplied with the new piston ring
sarnbly. | 4 B different manufacturers may specify
nto the first cylinge ;;‘T eront procedures. Do not mix up the top

bore using the top
tion). This will engey
uare with the q,ﬂ“’?:
ear the bottom of fhe
er limit of ring trave
second compression

5ing fmlaf. bladea,

£ and second compression rings, as they have
dﬂ’mreﬂl' E.I"DSS‘EEC“DHS.

1
= F
;=
‘I
;

=nts with the ﬁgu SNt |/t is recommended that new main
, (see lllustration). Sbearing shells be fitted regardiess of the

Seonoition of the original ones.
B Befit the crankshaft position Sensor reluctor

Shere applicable) if removed and tighten the
Seerews, with reference to Section 14.

82 Using a little grease, stick the upper
Shrustwashers to each side of the centre fnﬂin
baanng upper location; ensure that the oilway
Mai0ves on each thrustwasher face outwards
S@way from the cylinder block). ‘ |
B3 Place the bearing shells in their locations In
SRhe caps, ensuring that the tab on each shell
MERENG:qes in the notch in the cylinder block of
Bmaln bearing cap location. Take care not to
fldlch any shell's bearing surface with your
lingers. If new shells are being fitted, ensure
all traces of protective grease are cieanag
B0if, using paraffin. Wipe dry the shells an
§0Nnecting rods with a lint-free cloth. Liberally
Rlibr cate each bearing shell in the cylinder
h‘:kfﬁrankcase with clean engine oil (see
Sllsration)

| (unlikely if genuiné
nust be enlarged,
~t each other durinj
g serious damagé.
yroviding the COMe:
As a lﬂﬂfm_l
d by filing the

HL)

3

fine ﬁlﬂ-Mo;l.lﬂl

'_-'

:._ 1§ ?ﬂ-g piston ring cross-section and 9ap pos|

aring shey of wood 1o drive it int
g caps S in the o drive it into the .

PS With cf “L:"“h:!ﬂ“&w. m?’u Ta block of wm a
the caps Ponding recesses in 1 Aoply suitable sealant 1o the contact faces
6 Fit the main b :ﬂma 0il seal housing, then smear a lite
locations ensu Fﬂﬂng Caps to their correct  dc ﬂ"l'II‘thH oll seal lips, and refit the locating
correct v..:m mﬂng that they are fitteq the on the :gh;:a, PSS e hoomes
racasaey inytha ';T: hE’tl'ua bearing shel| lug the oil seal as ith::c-c:i;ﬂnfm ?r: dmaqkshaahln
the same side). Ins ft one Saps must be on make up a guide out of Eal::’u ti o iner
e de). Insert the bolts loosely. o altematively use adhes e Y,

ogressively tighten the main bearing cap hous; ml ] use adhesive tape. Once the
bolts to the specified torque wrench setting. Ng s in position, remove the guide or

8 Check that the crankshaft rotates freely, mmm rru. mh, m ne h:r]; and tighten them

O b e s o L E 4.
LR RS A A .

-_l."_. r:""-'fj."-.“"."' e

oy T

=

R -
B P

T = 1.10b Fitting the crankshaft oil seal using
21.10a Driving Ea :Lir;:‘:;aﬂ st a block of wood in a vice
e




2Ce#22 Engine removal and overhaul procedures

P—— -
21.11c Refitting the oil seal housing 22,5 Piston ring compressor fitted over £e Ea The arrow on the pjg =

(engine backplate) the piston rings point towards “’:::mhm

marks made or noted on
that they are fitted tha '
Tighten the bearing 9 cap “:
specified torque (see fllu: ‘.

9 Rotate the crankshaft o L'k .
freely; some stiffness is tn &
new components have beg f G
should be no signs of bindina .
10 Refit the remainin -.=-‘E_i
rod assemblies to their ,.
way.
11 Refit the oil pump Iﬂﬂk ID/:
e - and cylinder head with re ;~:~ |
22.6b Using a hammer handle to tap the 22.8 Tightening the big-end bearing cap or 2B. B

piston down the cylinder bore nuts i
12, Refit the flywheel/driveplate, oil pick-up/  Refitting R

A ! = t 1'_"
grftransfertube and sump, withreference 4 | i te the cylinder bores, pistons, piston 23 Engine = ==
L ! pter 2A or 2B.

rings and bearing shells with clean engine lnt’(lal start-qp _‘_" ol
oil, then lay out each piston/connecting rod
assembly in its respective position on a clean

dust free surface. 1 With the engine raﬁtt d ir
4 Press the bearing shells into their locations, double-check the angina“

; ensuring that the tab on each shell engages in  |evels. Make a final chgc *
)n/connectingrod ‘i\\a the notch in the connecting rod and cap. Take  has been reconnected,
bly - refitting and big-end Ay  care not to touch any shell's bearing surface  no tools or rags left in tha
j clearance check & with your fingers. If the original bearing shells ment. ,;f :
, are being used for the check, ensure that they 2 Start the engine, noting th lﬂy
ecommended that new bearing are refitted in their original locations. little longer than usual. Mak

4 regardless of the condition of 5 Start with assembly No 1. Position No 1  pressure warning light ',, 23
crankpin at the bottom of its stroke. Make 3 While the engine is i .“m _

5 sure that the piston rings are still spaced as water and oil leaks. Dontba
aarance check described in Section 20, and then clamp them are some odd smells and s

hecking the clearance is to  in position with a piston ring compressor (see  getting hot and burning off ¢ .‘;
aring cap to the connecting  illustration). 4 Assuming all is well, run the &
8 pistons to the cylinder 6 Insert the piston/connecting rod assembly reaches normal aparating e ,-
are fitted the correct  into the top of cylinder No 1; taking care switch off the engine. *:
earing shells in place. not to mark the cylinder bores. Ensure that 5 After a few minutes, ree ..“ﬁf'-.'i'_-
sorrectly tightened, the notch or arrow on the piston crown is coolant levelsasdescnbadﬁ
er or vernier caliper pointing towards the timing chain/belt end of and top-up as necessary.
lameter of each the engine. Using a block of wood or hammer 6 Note that there is no
g shells. If the handle against the piston crown, tap the cylinder head bolts once ~;
i r|:-;.' crankshaft assembly into the cylinder bore until the piston  run after reassembly. . ’.-;,-4_
btracted from crown is flush with the top of the cylinder (see 7 I|f new pistons, rings or crankst
@ result will be illustrations). have been fitted, the engine 0%
rance. 7 With the No 1 crankpin at the bottom of its as new, and run-in for thm
method is  stroke, guide the connecting rod onto it while  not operate the engine at TUli=tiis
| engine  tapping the top of the piston with the hammer it to labour at low englna speeds
/ will be  handle. It is recommended that lm
8 Refit the big-end bearing cap, using the changed at the end ofthl&

P -

' here removed, refit the cylinder head as
'-'.m in Chapter 2A or 2B.
e tthe timing chain and sprocket (petrol

3

- I H-'
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