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Specifications
General
IR fV/PDE. . . o ¢ v v s iis aaln s oiaiaie oin e ula R TR Eﬂlur:r:i,rlindar. in-line, water-cooled. Double overhead camshatt,
elt-driven
facturer's engine COUe™ . i . | . e c s e o tie meh R e s Z19DTH
.................................................... 82.0 mm
................................................... 90.4 mm
................................................. 1910 cc
bression ratio . . . ...« .. s el o SRRt 17.5:1
......................................... 320 Nm @ 2000-2700 rpm
.................................. 110 kW @ 4000 rpm '
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DN L ise (viewed from timing belt end of engine)
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C Ompression pressures 1.5 bar
Maximum difference between any two cyllnders. - i it s e :
Lubrication system
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At idle speed. . . . . . . e s RS i ST 4.0 bar | from
i ; A RASRIE S ' lley/vibration damper
SAL4000 PM .o ne s s b e T Rotor-type, driven by crankshaft putiey
dlpump type. .......... oSl bl ot crankshaft
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Nm
Torque wrench settings 5
Air conditioning compressor mounting o5

Auxiliary drivebelt idler pulley bolt s Rae b =
Auxiliary drivebelt tensioner assembly bolts 4

Camshaft drivegear bolts® . .. ....c.oceoreeermernsnttnt it =
Camshaft housing bolts.. . '¢. - .- e =iuem s SUR S S et =
Camshaft housing closurebolt. . ... ....cvemerenmesrnsns !

Camshaft sprocket bolt” | .
Connecting rod big-end bearing cap bolt: 4
Angle-tighten a further 60°

: 9
Crankshaft oil seal housing 05

Crankshaft pulley/vibration damper bolts =
Crankshaft sprocket bolt*t
Cylinder head bolts:* ~
65
Angle-tighten a further 90°
Angle-tighten a further 90°
Angle-tighten a further 90°

160

bracket to cylinder block/sump

Driveplate bolts®
Engine mountings:
Front mounting/torque link bracket to transmission 80
Front mounting/torque link to subframe 80

Left-hand:
Mounting-to-body bolts 20
Mounting bracket to transmission bracket Db
Transmission bracket to transmission 55
Rear mounting/torque link bracket to transmission 80
Rear mounting/torque link to subframe 60
Rear mounting/torque link to transmission bracket 80

Right-hand:

Engine bracket-to-engine bolts 95
Lower bolts (M8) 25
Upper bolts (M10) 50

Mounting-to-body bolts/nut 55
Mounting-to-engine bracket bolts 55

ine-to-transmission unit bolts:
40

60

, 160
essure fuel pump sprocket nut* : S0
adiate shaft bearing housing support bracket bolts 55

25
i Angle-tighten a further 100°
-L'" CRCRCR LA 9
Jusing to cylinder block S0
ousing to cylinder block BRI TR+ A (ol 7L 4
dICk=Up/strainer bolts SRS 9

.l'r "4'

elt idler pulley bolt . .. ... ... .
ttensioner bolt. . .
. Upper cover bolts:




l1 General information

i

- How to use this Chapter

* This Part of Chapter 2 describes the
I repalr procedures which can réasonably pe
& carried out, on the engine while |t remains in
& the vehicle. If the engine has been removec
& from the vehicle and is being dismantleq as
i described in Chapter 2C, any preliminary
dismantling procedures can be ignored.
& Note that, while it may be possible
physically to overhaul items such as the
I piston/connecting rod assemblies while the
B engine is in the vehicle, such tasks are not
& Usually carried out as separate operations,
and usually require the execution of several
additional procedures (not to mention the
& cleaning of components and of oilways): for
& this reason, all such tasks are classed as
I major overhaul procedures, and are described

in Chapter 2C.
Chapter 2C describes the removal of the

engine/transmission unit from the vehicle, and
the full overhaul procedures which can then

- be carried out.

. Engine description

The 1.9 litre DOHC diesel engine is of the
& sixteen-valve, in-line four-cylinder, double
overhead camshaft type, mounted transversely
at the front of the car, with the transmission on

. jts left-hand end.
" The crankshaft is supported within the

' eylinder block on five shell-type main bearings.
" Thrustwashers are fitted to number 3 main
bearing, 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 retained by circlips.
B The aluminium-alloy pistons are fitted with
. three piston rings - two compression rings
and scraper-type oil control ring.

& The camshafts are situated in a separate
3 housing bolted to the top of the cylinder
" head. The exhaust camshaft is driven by the
© crankshaft via a toothed composite rubber
& timing belt (which also drives the high-pressure
* fuel pump and the coolant pump). The
" exhaust camshaft drives the intake camshaft
~ viaa spur gear. Each cylinder has four valves
(two intake and two exhaust), operated via
& followers, which are supported at their pivot
* ends by hydraulic self-adjusting tappets. One
camshaft operates the intake valves, and the
* other operates the exhaust valves.

~ The Intake and exhaust valves are eaqh
I closed by a single valve spring, and operate in
" guides pressed into the cylinder head.

= Lubrication is by pressure-feed from a
& fotor-type oil pump, which is mounted on the
b fight-hand end of the crankshaft. The pump
b draws oil through a strainer located in the
& 8ump, and then forces it through an externally

]
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Operations with engine in car

The following Operations can be carried out

without having to remove the engine from the
car.

a) Removal and refitting of the cylinder
head.
D) Removal and refitting of the timing belt,
tensioner, idler pulleys and sprockets.
¢) Renewal of the camshaft oil seal.
d) Removal and refitting of the camshaft
housing.
e) Removal and refitting of the camshafts
and followers.
f) Removal and refitting of the sump.
g) Removal and refitting of the connecting
rods and pistons.*
h) Removal and refitting of the oil pump.
i) Removal and refitting of the oil filter
housing.
j) Renewal of the crankshaft oil seals.
k) Renewal of the engine mountings.
/) Removal and refitting of the flywheel/

driveplate.

" Although the operation marked with an
asterisk can be carried out with the engine
in the car (after removal of the sump), it is
preferable for the engine to be removed, in the
interests of cleanliness and improved access.
For this reason, the procedure is described in

Chapter 2C.
2 Compression

and leakdown tests -
description and interpretation

Compression test

Can give warn
Symptoms "9 of trouble before
2 1:|'I'E lester

for OCcasiona) use, but t ma

borrow or hire -
one - i not, ha
Performed by a Saab Senie: Ve the tes

?quipp-ad garage. If the n
'S available Proceed as follows_

3 Remove the glow
Chapter S5A. 8 Plugs as described in

4 Screw the compression t '

the glnw plug hole of No 1 ;?l':;:? ol

=] 'wlnth the help of an assistant, crank the
engine on the starter motor; after one or
two revolutions, the Compression pressyre
?:ﬂuld bulild—up 10 a maximum figure, and
D;;r;ir?;gl_:nhse. Record the highest reading

Vi

» OF suitably.
Y equipmeny

6 Repeat the test on i '
recording the D‘IE‘S&UFEE ;";:ﬁ!ng R
7 All cylinders should produce very similar
pres;ures; any difference greater than the
maximum figure given in the Specifications
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 Dy gradually InCreasing
pressure on successive strokes, indicates
wormn 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). Note: The cause of
poor compression is less easy to establish on
a diesel engine than on a petrol engine. The
effect of introducing oil into the cylinders
(‘wet’ testing) is not conclusive, because there
is a risk that the oil will sit in the recess on the
piston crown instead of passing to the rings.
8 On completion of the test refit the glow

plugs as described in Chapter 5A.

Leakdown test

9 A leakdown test measures the rate at which
compressed air fed into the cylinder is lost. It
IS an alternative to a compression test, and in
many ways it is better, since the escaping air
provides easy identification of where pressure
loss is occurring (piston rings, valves or head
gasket).
10 The equipment needed for leakdown
testing is unlikely to be available to the home
mechanic. |f poor compression IS suspected,

Note 1: A compression tester specifically paye the test performed by a Saab dealer, or

designed for diesel engines must be used
for this test because of the higher pressures

involved.

Note 2: The battery must be in a good state
of charge, the air filter must be clean, a.nd
the engine should be at normal operating

temperature.

1 When engine performance Is dan, or if
misfiring occurs which cannot be attributed

to the fuel system, a compression tast*caln
s as to the engines

rformed regularly, it

provide diagnostic qlue
condition. If the test Is pe

suitably-equipped garage.

3 Top dead centre
(TDC) for No 1 piston -

locating

R
N
D

N\

Note: To accurately determine the TDC
position for No 1 piston, it will be necessary
to use Saab special tool 32 025 009 (or
suitable equivalent) to set the crankshaft at
the TDC position, together with the camshaft
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| 3.0b ...together with tools to set the

t) is
3.0a Saab special tool (or equivalen o
required to set the TDC pusltiun for No 1 camshaft p

piston .

3.8 Undo the 6 bolts (arrowed) securing
the engine mounting to the body and
drivebelt tensioner assembly engine bracket

3.5 Undo the central mounting bolt
arrowed), and remove the auxiliary

fRing tool, Saab special tool 32 025 008 1 In its travel up-and-down its cylinder bore,
ib/e equivalent) (see illustrations). Top Dead Centre (TDC) is the highest point

gma breather pipe retalmng bolts

farrowed) 3.10 Undn the bort (arrnwed) and release

the engine oil dipstick guide tube from the
coolant pipe

11 Unscrew the closure bolt from th

Ve timing checkin
| g hole in the ¢a haft
housing o

-
f
Lhs T
Chn L ARERAEN
IS - o e

that each plston m
rotates. While each ¢
at the top of the commes
agaln at the top of m. e
purpose of timing the ene.
the piston position of No - ;
of its compression stroka
2 Number 1 piston (and a
right-hand (timing bely) g
and its TDC position s %,
Note that the crankst %]
when viewed from the rigns
car. s 3
3 Disconnect the b f :
as described in Chlp‘lgr
plastic cover over the m
4 Remove the crankst
damper as described in §
5 Undo the central Wi
the auxiliary drluobelt ANSicwr
the engine (see illustratio. ‘;’-"
8 Remove the air c.l ¥
intake duct as deacrlb.d n
7 Remove the engine under
a trulley jack beneath t E’“*
the engine with a block o fy
head. Raise the jack unti] i
weight of the engine, |
8 Mark the bolt pouﬂw;
then undo the thrag
right-hand engine mo "f‘ '_
bracket, and the three bol
mounting to the body. R ﬁ
(see illustration). *'
9 Release the retain
engine breather hose to th
adjacent to the engine o
two bolts securing the bre
cylinder head, and dis ,,L'
the hose (see illu:
10 Undo the bott and
dipstick guide tube Imm
illustration). L
11 Unscrew the clos
timing checking hole in the ¢z
(see illustration). } -4
12 Screwthecaw" _-
special tool 32 025 Q0¢
checking hole. i
13 Using a socket md '
crankshaft sprocket k
in the normal dire "
spring-loaded ﬂunw h
slides into Engam
camshaft. There will bg
themmm 1 |_: |'~'
14 Unacrew the bolt from
fastening stud of sm
(see illustratlon)

~ i .'J"

)]

1 *




‘With the slot in the

e Car
anging I8 positioned with tha
e AOIMDIessic o Paton at TDC

_. = ".'.. ::l:'.l i g -1: _.;“ '- ‘, z
) I ';-"_..1.'.;!:',. ";E; | ) g -
] A .
ghecking and adjustment §

£ e
R

ote: 10 check and adjust the v :

yote: T alve tirmi

-i- _ hmry o use Saab ww' ’
, hie equivalents) to set the ft e
gamshalts In the TDC position (see Section 'Qf
F'; ~ e ng |
t the battery negative term;
,__.1" - 1

(refe Chapter 5A), then lift off the plastic r:..c:a]
over the top of the engine, o
2 Release the retaining clip securi

5 1

7 .” ¢ breather hose to the breathenfpig:
pent to the engine ol dipstick. Undo the
twe bolts securing the breather pipe to the
ieylinder head, and disconnect the pipe from
'{"_";_ hﬂ' {see illustration 3.9),

'3 Undo the bolt and release the engine ol
dipstick guide tube from the coolant pipe (see

o,

Jlustration 3.10).

me t!'re CIDEUI':E bolt from the valve

timing checking hole in the exhaust gide of

camshaft housing (see illustration 3.11),

6 Screw the exhaust camshaft positioning

tool (Saab special tool 32 025 008) into the

yalve timing checking hole.

8 Unserew the closure bolt from the valve timing

‘checking hole in the intake side of the camshaft

gsing. The closure bolt is located below the
fuel pressure regulating valve on the fuel rail.

7 Screw the intake camshaft positioning tool

fror (8aab special tool 32 025 008) into the valve

timing ehecking hole.

8 Using a socket and extension bar on the

nksha E.'.pfﬂﬂk&t bolt, rotate the crankshaft

in the normal direction of rotation until the

ing-loaded plungers of the positioning

tools slide into engagement with the slots in

“the camshafts. There will be an audible click

from the tools when this happens.

9 Remove the crankshaft pulley/vibration

‘damper as described in Section 5.

10 Unscrew the bolt from the lower Ieft-‘hand

side of the oil pump housing and screw in the

fastening stud of Saab special tool 32 023 009

':;mustratiun 3.14).
: '_',_":,the positioning ring of tool 32 025 009

sver the fastening stud and engage it with the

vl

L 1

,J ing ring engages with the lug on the

Srocket Secure the tool in position With the
Ry stration 3.15).
gtaining bolt and nut (see illu on <.

42 If It is not possible to fit the Pﬂsit*‘?"g:g
ing of tool 32 025 009 as described, or if l t:
camshat positioning tools did not engage W

il
E ..,r,j';."-l.:;_ ¥

he camshaft slots, adjust the valve timing as

ik
'.'.-r .
=

o

=r -

Clockwise (seq 1 |

ca.renmtunm: i Section 7). Take _—

ﬁwmmm mmmm 3‘15Pmil'lgﬁluuim:2m“

R Rro th;prnckamrmmgu_ Mmmhmmn

tool (Saab ¢ “imllﬂkﬁ camshaft positionin and crankshaft sprockst

valve trs... LoC@l ool 32 025 00g) 31 Refit the timing bet
\ralu'ru\gm‘gm‘e into the tion 6. as described in Sec-

until the spring-load vibration X 2
th d pilu mf
: Plunger of th %
tl'hedcththe' | '
| mtakecarrﬂm'rhaewillbean

charge air hose from Removal

- gm}:mmmdw air ppe. 1 Apply the handbrake, then jack up the from
R ¢ e clip and disconnect the Of the vehicie and support it on axle stands
kcase mﬂaﬂmhoaefmmu-.emﬂ [see'Jac:king and vehicle support). Remove
S ng. i the right-hand front roadwheel, then undo the
mmmmmmmmm bolts and remove the engine undershield for

2 ttgrpperature sensor, then undo the 2access to the crankshaft pulley.
rée retaining bolts and remove the oil filler 2 Remove the auxiliary drivebelt as described

housing. in Chapter 1B. Prior to removal, mark the
22 Remove the braking system vacuum direction of rotation on the belt to ensure the
pump as described in Chapter 9. belt is refitted the same way around.

23 Working through the oil filler housing 3 Undo the four boits securing the pulley to
aper‘t_um,andusingmhddmtudmwm the crankshaft sprocket and remove the pulley
rotation of the camshaft, slacken the intake {rom the sprocket (see illustration).
camshaft drivegear retaining bolt. Working Refitti

through the vacuum pump aperture, slacken i

the exhaust camshaft drivegear retaining bolt 4 Locate the ‘crankshaﬂ pulley on the
in the same way. sprocket, ensuring that the hole on the rear

24 Screw the exhaust camshaft positioning 12C€ Of the pulley engages with the lug on the

| . sprocket.
tool (Saab special tool 32 025 008) into the & Refit the four retaining bolts and tighten

valve timing checking hole. , ,
them progressively to the specified torque.
25 Rotate the camshaft sprocket clockwise 6 R muxiliary drivebelt as described

until the spring-loaded plunger of the in Chapter 1B usi .
. . : ng the mark made prior 10

positioning tool slides Into engagement wﬂ:h belt i the

the slot in the exhaust camshaft. There will 7 ';’:;Jf\;“ﬂ"? the belt is fittad the correct

be an audible click from the tool when this 7 Refit the roadwheel and engine undershield.

happens. : then lower the car to the ground and tighten
26 Hold the camshaft sprocket with the 1001 o el ot to the specified torque.

and tighten both drivegear retaining bolts to s
the specified torque. ‘ —
27 Hpemnva the positioning tool from the
intake camshaft and refit the closure bolt.
Tighten the bolt to the specified torque.

o8 Refit the oll filler housing to the cammﬂ‘nin
housing using a new gasket, refit the r;aé‘ ﬂaﬂ
bolts and tighten the bolts to the S s
torgue. Reconnect the coolant tampe‘r:t 4
sensor wiring connector, and reconne

crankcase ventilation hose- - L e
29 Refit the braking system vacuum ks B & e k. .

90 Refit the ONTR . lor charge air PiPe : retaining bolts (armow
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i [f a'rr*-““ fyee . :
6.2 Upper timing belt cover retaining bolts (arrowed)

W __"

6 Timing belt -
removal and refitting

V(L a

Note: The timing belt must be removed and
fitted with the engine cold.

I oval

sition No 1 cylinder at TDC on its com-
On stroke as described in Section 3.

P the wiring harness from the side
pper timing belt cover. Unscrew the
aining bolts and lift off the upper
L cover (see illustration).

'etaining bolt and remove the
.idler pulley from the engine
stration).

ower bolts, and the three
move the engine bracket
e illustrations).

d bolt and remove the
g tool (32 025 009) from

ng belt tensioner retaining
'tensioner to retract, relieving
1€ timing belt.

ng belt from its sprockets and
he engine. If the belt is to be
white paint or similar to mark the

Undo the two lower bolts
(arrowed) . ..

B

.,J ["

direction of rotation on the belt. Do not rotate
the crankshaft or camshafts until the timing
belt has been refitted.

8 Check the timing belt carefully for any signs
of uneven wear, splitting or oil contamination,
and renew it if there is the slightest doubt
about its condition. If the engine is undergoing
an overhaul and is approaching the specified
interval for belt renewal (see Chapter 1B)
renew the belt as a matter of course,
regardless of its apparent condition. If signs of
oil contamination are found, trace the source
of the oil leak and rectify it, then wash down
the engine timing belt area and all related
components to remove all traces of oil.

Refitting

9 On reassembly, thoroughly clean the timing
belt sprockets and tensioner/idler pulleys.

10 Place the timing belt in position over the
crankshaft sprocket. If the original belt is being
refitted, ensure that the arrow mark made
on removal points in the normal dlrectinn of
rotation, as before.

11 Check that the camshaft and crankshaft
are still positioned with No 1 piston at TDC on
compression as described in Section 3, and
with the camshaft positioning tool still in place.
Now refit the crankshaft positioning tool.

12 Fit the timing belt over the crankshaft,

8.4D ... nnd the thm upper bolts
(arrowed). ..

6. 3 Undn tha bnlt {arruwed) am:l remove the au:m ary.
idler pulley from the engine brauk.t{_ )

camshaft and fuel pump ; ;.,
around the idler pulleys, ensuring ik
front run is taut (ie, all slack is g ¥
side of the belt), then fit the
coolant pump sprocket and te
Do not twist the belt shatpiy ;.‘ik'rf'
Ensure that the belt teeth are com
centrally in the sprockets. Note th:
on the new belt correspond te _,UI'._
the crankshaft and camshaft s A 5'
13 Screw in a suitable bolt, a
50 mm in length, into the
directly below the timing belt tensig
a screwdriver resting on tha g :_ ;
move the adjusting lever on the _1 |
the tensioner pointer is aligned f';
on the backplate. Hold that
position and tighten the tension
bolt (see illustrations). ‘.’*
14 Remove the crankshaft f“h d
positioning tools. i
15 Using a socket on the cra ’i*
bolt, rotate the crankshaft smoo
two complete turns (720‘}
direction of rotation to settle !
in position. Stop rotating the Cré j
before completing the second ft ,__:_
16 Refit the camshaft ~ |
continue turning the cran

camshaft positioning t 001 e -

l il : :

g .'- 1] T":: 'JF. i
6.4c ...and remove the brac
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B it the positioning ring of tool 32 pas 0
7 : the fastening stud and engage it with e
ove’ " sprocket. Ensure that the hole in th
gm0t . 4 ring engages with the lug on th:

Secure the tool in position with the
--gacken the timing beltltansinnEr retainin
o using a screwdriver resting on the
_:;.._- bort as befgl‘E. r‘nﬂUE the adjl.lsﬂng IE\\'EF
P tensioner until the tensioner Pointer
on gain aligned with the mark on the
e e Hold the tensioner in this POsition
fighten the tensioner retaining bolt to the
i ~ified torque. he positioning t

e OVe all t g (0ols

? 'Hmta"e the crankshaft smoothly thruigﬁ
=5 complete turns (720°) in the norma)
B tion of rotation. Check that the timing belt
sioner pointer is still aligned with the

= he backplate. If not, repeat the procedure

)

.

ascribed in paragraph 18.
858 When all is correct, remove the tensioner
':-5'_;i pivot bolt. Refit the bolt removed
: e the oil pump housing and tighten it to the
Sdlfied torque. Refit the closure plug to the

F_ =haft housing and tighten to the specified
1|' ':" " UE

iPlace the engine bracket in position and
{2t the two lower bolts, and the three upper
§s Tighten the bolts to the specified torque.
"eafit the auxiliary drivebelt idler pulley to the
Snaine bracket and tighten the retaining bolt
N5 the specified torque.

9 Befit the upper timing belt cover and tighten
She retaining bolts to the specified torque. Clip
Sha wiring harness back into position.

53 Place the right-hand engine mounting
bly in position and refit the three bolts
SSecuring the mounting 1o the body. Tighten
#he bolts/nut to the specified torque. Align
imounting in its original position, and then
Mahten the three mounting bracket bolts to the

enecified torque. Remove the jack from under
the engine.

24 Refit the
:'ﬂl; e duct as

95 Place the auxiliary |
smbly in position ensuring that the locating
Bea on the tensioner mounting gurfaca
Bngaces correctly with the corresponding hole
in : mounting bracket. Tighten the tensioner
Eentral mounting bolt to the specified torque.

98 Refit the crankshaft pulley/vibration
Samper as described in Section 5, then refit the
Bunliary drivebelt as described in Cha;_:)ter 1B.

27 Move the engine ol dipstick gmd‘a tube
" into position. Refit the bolt set?unng the
.""i"if."f--— tube to the coolant pipe and tighten the

acurely.

28 Attach rhe engine breather hose to the
Jeather pipe and secure with the retaining
the breather pipe 10 the cylinder

%ead with the two bolts securely tightened.
of the

L efit the plastic cover 10 the top
il E- .

‘Refit the roadwheel and engine E"::‘;
higlc, then lower the car to the groun

ighten the wheel bolts to the specified torque:

.--rd'

A55C

air cleaner assembly and air

described in Chapter 4B.
drivebelt tensioner

By
..........

JOHL S

L
=
.l
ZF;H

rrowed)
On the tension
7 Timing belt spr

tensioner an |

removal and l:eﬁtung AN
Note: Cérraln . -

Special tools will b
fF?; :;ﬂ lt'imnval and refitting of thaipr?:cul:::.
Al rough the entire procedure to
S€ yourself with the work invol

then either it

obtain the manufacty ac
tool rer's sp
S, Or use the alternatives dest:riber'z =

Camshaft sprocket

Note: A new sprocket reta
ining bolt wil
required for refitting. : 2

Removal

1 Ha.mnua the timing belt as described in
Section 6, then remove camshaft positioning
tool from the valve timing checking hole.

2 It will now be necessary to hold the cam-
shaft sprocket to enable the retaining bolt to be
removed. Saab special tool 32 025 035 is
available for this purpose, however, a
home-made tool can easily be fabricated (see
Tool Tip).

Far b
F
:::::

3 Engage the tool wi
with tha holes in the
:-‘-ﬂmshafl sprocket, taking care not to damage
€ Camshaft sensor located behind the

t P& ke

+ « until the tensioner pointer I
Is aligned with the mark on the
backplate

6.13b .
(arrowed)

Sprocket

4 Unscrew the retaining bolt and remove the
Sprocket from the end of the camshaft.

Refitting

S Prior to refitting check the oil seal for signs

of damage or leakage. \f necessary, renew as
described in Section 8.

6 Refit the sprocket to the camshaft end,

aligning its cutout with the locating peg,

and fit the new retaining bolt finger-tight
only at this stage. Final tightening is carried
out after the timing belt has been fitted and
tensioned.

7 Refit the camshaft positioning tool to the
valve timing checking hole. |f necessary,
rotate the camshaft slightly, by means of the
sprocket, until the tool audibly engages.
8 Proceed with the timing belt refitting
procedure as described in Section 6, para-
graphs 9 to 14.
9 Retain the camshaft sprocket using the
holding tool, and tighten the retaining bolt to
the specified torque.
10 Continue with the timing belt refitting
procedure as described in Section 6,

paragraphs 15 to 30.

Crankshaft sprocket

Note 1: The crankshaft sprocket retaining

bolt is extremely tight. Ensure that the holding
tool used to prevent rotation as the bolt
is slackened is of sturdy construction and

securely attached. |
Note Ehf A new sprocket retaining bolt will be

required for refitting.

Removal
11 Remove th

e timing belt as described In

shaft sprocket to enable

2
ed. special tools 3
F::Tg; 360 areé available for this purpose,

however, a home-made tool similar t?l th:;
described in paragraph 2. can easlly
fabricated.

the crankshaft pulle
attach the tool 10
~With the help of an

y retaining bolts,
the crankshaft
assistant, hold
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7.14a Remove the bolt and washer .

3 = r.. -
Ly
. -I;'Il L.
\‘L": 1 45 3 §
3 e

-'-. e a suitable puller to release the
fuel pump sprocket taper

rocket stationary and unscrew the
"bolt. Note: The sprocket retaining
'8 left-hand thread and is unscrewed
9 1, clockwise.

| bolt and washer and slide the
Off he end of the crankshaft (see
I Note that a new bolt will be

fitting.

 sprocket location key with the
Jroove and slide the sprocket
on. it the new retaining bolt and

prucket stationary using the
ol & nd tighten the retaining bolt to
fied torque, remembering it has a
thread. Remove the holding tool.
he timing belt as described in

and remove the retaining
bolt. ..

| S—

7‘14b . and slide the sprocket off tha

and of the crankshaft

7.22a Once the taper releases, withdraw
the sprocket. ..

High-pressure pump sprocket
Note: A new sprocket retaining nut will be
required for refitting.

Removal

18 Remove the timing belt as described in

Section 6.
19 It will now be necessary to hold the fuel

pump sprocket to enable the retaining nut to
be removed. Saab special tools 32 025 019
and 83 95 360 are available for this purpose,
however, a home-made tool similar to that
described in paragraph 2, can easily be
fabricated.

20 Engage the tool with the holes in the
fuel pump sprocket and undo the sprocket
retaining nut (see illustration). Note that a
new nut will be required for refitting.

21 Attach a suitable puller to the threaded
holes in the fuel pump sprocket using bolts

7.28b ... and remove the timing belt
tensioner assembly

7.20 Engage the hold
holes in the fuel pump

the rotaln

7.22b ... and collect the Wo,

from the Dum'p"

and washers similar to the ar
(see illustration). ._‘;;_1_-;-

22 Tighten the puller cen ' » b
the sprocket from the tapg_-'
Once the taper releases
withdraw the sprocket.
key from the pump shaft (

Refitting

23 Clean the fuel purn
sprocket hub ensuring tha-_b 1‘ '
grease are removed.
24 Refit the Woodruff key 0 the |
and then locate the sprc h*: '|
the new retaining nut. ik |

25 Hold the sprocket st --ﬁ*n
holding tool and tighten th I
the specified torque. Ra "
tool. 4 ok

26 Refit the timing belt ag es
tion 6. 5

Tensioner as:selrl'lb“E
Removal
27 Remove the timing velt a
28 Slacken and rerrmfa
and remove the tensioner asse
engine (see lllustrutlom).?"
Refitting e

29 Fit the tensioner 1& 'i'”’;', |
sure that the slot on tho
is carrectly located over t
bracket (see illust
30 Clean the tl'uu:lld'{ |

I-
- - -
.ai' r
= I
1 - 1T=n
. N 1
[ e

= 1
oLl

|
nl.h,.

i B =
LIL :-“ e
-rJ'
'-L":"'* "




R e Screw In the retaining bolt. &
ianer in the retracted position ang ‘lrgth:h
the timing belt as dﬂﬂcfibad |
FA b n

lhE bﬂl[

Jaler pulley
e oval

e ove the timing belt as describEd in
aaction 6.

"23 Slacken and remove the retaining bolt ang
I move the idler pulley from the engine (see

qT, on).
‘pefitting

s

Pe (arrowed) op, the 133 Slacken s et

b the idler pulley and ti 2 engine brac remove the retal

s j:l:lgt bolt to the SEeciﬁ}éd tadrq :lleg "en the fru?nluafr?g nf:(I:Itq:;.ﬂ.l|E Wiring hﬂl::zaa conn Tl T:utdi" e tro:::ﬁ.

retdlt! QT e win eCto ne

3¢ Egﬂ-t the timing belt as described in Sec- t':;ﬂ;nuj]; 9 Components (see IIIu: ;J;:t‘::;:ﬂndn‘hﬂnnlng compressor

tion 6. uel injectors >9 the alr conditioning co

e . es

E - b) Fuel Pressure reguia, ""LTEQ harness from the clip on the ump.ﬂ

2 Camshaft oil seal - j’ Fuel pressure sensor = " Plastic wirng e ™0 bolts securing the

renewal % ) Camshaft senso, housing anc 1mess guide to the camshat
? ?\\ Sasel “E tand mniua the disconnected wiring
\ | O One side (see illustrations).

| e
r aarmove the camshaft sprocket as described
i Section 7.

» Carefully punch or drill a small hole in the oif
seal, Screw in a self-tapping screw, and pul|
"on the screw with pliers to extract the seal,

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

4 Lubricate the lips of the new seal with clean [ . -

“enaine oil, and press it into position using a T P\ e o

s : 9.2a Disconnect i |

suitable tubular drift (such as a socket) which nnect the wiring plugs at the 9.2b ... fuel pressure regulating valve . . ,
“Bears only on the hard outer edge of the seal. fuel injectors .. .

Take care not to damage the seal lips during
fitting; note that the seal lips should face

"r Args. .
5 Refit the camshaft sprocket as described in

1:._ i

7

Camshaft housing - %
removal and refitting &

s ;
.:._.
B

» i

4 Remove the timing belt as described in
Section 6.

| 0.3a Undo wt::: :’:ﬂ:’n"r‘ guide to the
. al . i : ﬂ'lﬂ na
. . . and air conditioning compressor BROUD camshaft housing - - -

(arrowed)
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0.4a Disconnect the two vacuum hoses

(arrowed) from the pipe assembly . . .

uum hoses from the
camshaft
and

4 Disconnect the two vac
vacuum pipe assembly on top of the
housing. Undo the two retaining bplts
move the pipe assembly to one side (see

illustrations). |
5 Remove the fuel injectors and the fuel rail

as described in Chapter 4B.
6 Release the two retaining clips and

disconnect the charge air hose from the
throttle body/housing, and intercooler charge
air pipe (see illustration).

. Disconnect the vacuum hose quick-release
ng from the braking system vacuum pump
jllustration).

slease the clip and disconnect the
nkease ventilation hose from the engine ol
r housing (see illustration).

 the retaining bolts and remove the
gine lifting brackets from the left-hand
of the camshaft housing. Undo the bolt
uring the turbocharger charge air pipe to
~hand end of the camshaft housing
¢ing in a spiral pattern from the
nwards, progressively slacken,
ove, the sixteen bolts securing the
pusing to the cylinder head. Ensure
pusing releases evenly from the

amshaft housing off the
| p nd recover the gasket (see

,"i._?_'!_;-':_ lean the mating faces of the
d, camshaft housing and vacuum
otain a new gasket for refitting.

Ry F
Faty

Ip and disconnect the
ease fitting from the
‘Vacuum pump

retaining bolts

| the two
... then undo th et

(arrowed) and move the pipe asse
one side

Refitting

13 Check that all

rocker arms are correctly p
cylinder head and none have been disturbed.

14 Commence refitting by turning the
crankshaft anti-clockwise by 90°. This will
position all the pistons half-way down their
bores, and prevent any chance of the valves
touching the piston crowns as the camshaft
housing is being fitted.

15 Place a new gasket on cylir
then locate the camshaft housing In

aligning it with the locating dowels. '
16 Refit the sixteen camshaft housing

retaining bolts. Progressively Screw in the
bolts to gradually draw the housing down and

into contact with the cylinder head. A
17 Working in a spiral pattern from the inside

outwards, progressively tighten the sixteen
bolts to the specified torque.

18 Refit the two engine lifting brackets to the
left-hand end of the camshaft housing and
tighten the retaining bolts securely. Refit and
tighten the charge air pipe retaining bolt.

19 Reconnect the crankcase ventilation hose
to the engine oil filler housing.

20 Reconnect the vacuum hose quick-release
fitting to the braking system vacuum pump
ensuring that the fitting engages audibly.

21 Refit the charge air hose to the throttle
body/housing, and intercooler charge air pipe
and secure with the retaining clips.

the hydraulic tappets and
ositioned in the

the cylinder head,
position

22 Refit the fuel rail and fuel injectors as
described in Chapter 4B.

hose from the engine oil filler housing

0.6 Release the retaining gjj,

rankshaft ventilation

the charge air hose (ap.

23 Place the vACUUM Pipe asaa
on the top of the camshaft hoyee
two retaining bolts. Tighten the s
and then reconnect the two yae,
24 lay the plastic
position on the camshaft o
and tighten the two *
25 Reconnect the wiring harnes
to the components flﬂ‘l:a"l_‘:i:
ensuring that the harness is sacs
relevant retaining clips.
26 Turn the crankshaft clockwi
bring No 1 and 4 pistons to appre
TDC position. T
27 Refit the timing belt as de
Section 6. P
L e—
10 Camshafts-
removal, inspection
and refitting

Note: Additional camshaft pos
will be required for this operation
(see Section 3). “

Removal
1 Carry out the uparat'l_:'f" e
Section 9, paragraphs ~,
2 Remove the braking system vac
as described in Chapter9.
3 Disconnect the wiring u§'
coolant temperature sensor, the:
three retaining bolts and remove |
housing (see illustration).

on -

A =
e

-
[




40.3 Undo the 3 bolts and re
e filler housing

_ he intake Eh e
ca
Nvegear retaining bolt :‘nahﬂft

: a-i AR e L AL i
- - and the exhaysgt Camshg .
drivegear retaining bon .

gt e Ko

[ L _'I"-."'"."

=i
32 e

: '&' -';F
= |

" 10.12a Unscrew and remove the two

. previously-slackened retaining bolts , . .
..,'Unda the retaining bolt and remove the
" camshaft sensor from the right-hand end of Oil seal with a screwdriy
‘the camshaft housing. wi
"5 Before removing the camshaft housing out from the timing bet

. s

-

K

10.12p | then lift out the ﬁhauﬁ 1

camshaft drivegear ¥ 10.12c ... and the intake camshaft

drivegear

tappets for that part| cams
he exhaust camshaft Section 11). Tl Libonid oo

; end of the camshaft -

- % housing (see il : 4t 17 Check the condition of the camshaft
‘completely, the retaining bolts for the Camshaft 14 g ( Usiration). : drivegears and sprocket for chipped or
“drivegears and sprocket should be slackened fan thani :dwuffl-?n dowel or Similar, carefully damaged teeth, wear ridges and ecoring
Of the intake camshaft t : '
- as follows. ik Shaft toward Renew any components as necessary,

16 Remove the exhaust camshaft Positioning 4 EELHkginbelt end of the housing, to release Refitti

“tool from the valve timing checking hole. J cap. Remove the cap, and then "1€Mftling

I bo necessary to hold the SamaRa ;ﬂ;ﬁ;ﬂ; withdra':-.r the In_take camshaft from 18 Prior to refitting, thoroughly clean all
* et to enable the drivegear and sprocket ng (see lllustration), components and dry with a lint-free cloth.

retaining bolts to be slackened. A home-made Inspection Ensure that all traces of oil and grease are
:l can easily be fabricated (see Tool Tip in 15 Examine the camshaft el el 'emoved from the contact faces of the

drivegears, s and camshafts,
Section 7). and cam lobes for signs of wear ridges and i

e ; : ¢ 19 Lubricate the camshaft bearing journals in
8 Working through the oil filler housing scoring. Renew the cams :
aperture, and using the holding tool to prevent o ke haft(s) if any of these  the camshaft housing and carefully insert the

R s conditions are apparent. Examine the condition intake and exhaust camshafts.

fﬁ:;, }_u‘;lf_fﬁﬂﬁﬂfdﬂjﬁ CﬂmShatfat-insi:?;k;;tthﬁvg:ﬁ:; of the bearing surfaces in the camshaft 20 Ensuring that the contact faces are clean
ndo the camshaft drivegear re ' housing. If the any wear or scoring is evident. and d the dri each camshaft
oil filler th pugh the vacuum pump aperture, slacken A Y ng Y, refit the drivegear to each

v

TR | : the camshaft housing will need to be renewed.
the exhaust camshaft drivegear retaining bolt

same way (see illustrations).

9 Again, using the holding tool, slacken the
camshaft sprocket retaining bolt.

10 Continue with the camshaft housing
'= procedure as described in Section 9,
' aphs 9to 11,

11 With the camshaft housing placed
upside-down on the bench, unscrew and

......

l@move the previously-slackened retaining

Al .‘#‘L‘ﬂf L

0il, and remove the timing belt sprocket from

h@ exhaust camshaft.
12 Al the other end of the housing, unscrew
iii'amnve the two previously-slackened

fetaining bolts, and lift off the drivegears

Note that the gear with the vacuum pump drive
16 If either camshaft is being renewed. it wil dogs is fitted to the exhaust camshaft. and the
be necessary to renew all the rocker arms and

plain gear is fitted to the intake camshaft.

v | SR
AR b B2 T 3
;o Al —

] i : . 1044 ...and intake camshaft from
re __‘_;.;me intake and exhaust camshafts (see 10.13 Withdraw the exhaust camshaft... housing

Milustrations),
19 Carefully prise out the exhaust camshaft




da b

- H

finger-tight onfy at (0
-
hl

t"te exhaust
the exhaust

v (see nﬂ,.:stmnanl

nd remove the closure boit

from the ntake C T.sr*:’: side of the camshaft
b housing and fit 2 second camshaft posiioning
ool (see Eh:sﬂabans} f necessary, rotate the
shaft shightiy, until the tool engages audibly.

h‘.ﬁm both u_:r:sn:ﬁs locked by means of
ﬂs:*::r--'»g tools, tighten both drivegear
png bolts to the specified torque (see
ation). It may be beneficial to have
istant securely support the camshaft

jias the bolts are tightened.

[— '
.
& :

the closure bolt from the

10.23a Unscrew
ide of the housing -

intake camshaft si

positioning tool from the

25 Remove the
d refit the closure bolt.

intake camshaft an
Tighten the boit to the specified torque.
26 Fit a new intake camshaft blanking cap to

the timing beit end of the camshaft housing
and tap it into position until it is flush with the
outer face of the housing, using a suitable
socket or tube, Or a wooden block (see

illustrations).
27 Similarly, fit 2 new ex

seal to the timing belt en

housing and tap it into position un
with the outer face of the housing, using a

suitable socket or tube, or a wooden block

(see illustration).
28 Refit the timing belt sprocket to the

exhaust camshaft, aligning its cut-out with
the locating peg, and fit the new retaining bolt
finger-tight only at this stage. Final tightening

haust camshaft oil
d of the camshaft
til it is flush

10.26a Fit a new intake camshaft blanking
cap to the camshaft housing. ..

is carried out after the ,
fitted and tensioned.
29 Refit the camshaft s
housing and tightan 1
securely. T
30 Refit the oil filler housing
housing uUSINg a New ¢ |
bolts and tighten the bolts tg :

-

10 23b ... anl:lﬁt 2 camal o
tool for the |_ !

",

i
L
B

-I"?\-

-l.-.1 e

——

S E

'4‘"|

torque. Reconnect the coolan
sensor wiring connector.
31 Refit the braking
described in Chapter9, i a
32 Thoroughly clean the me
cylinder head and cams ;1-'
33 Refit the camshaft housina s
head as described in WL
to 26.
34 Commence l'Eﬁ'ttrng qf lt
described in Section 6, px
35 Retain the camshaft s
holding tool, and ‘hghtm
the specified torque. :
36 Continue refitting of the
described in Section 6, ,_. '
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11 Cm\sm fe-:w L A
hydraulic ta __:
IﬂSchhm |

Removal

1 Hen'rnvetl‘lecarrm

in Sechnn 9

containers, and nl.mbu
and exhaust 1 to 8;
|3f95f container lnto

and nu"ber each cc -_ .

..-1|,

3 Withdraw each cams

hydraulic tappet in w
from the tappet, and p

respective container (;
not Iﬁte!'change the f

Orﬂ'tarataofwwl

Fill each container m‘ S

i
] .'."__, Fil
L - |

U, -
s ;




ny follower or tappet on which ¢
ahy re apparent. hese

-3 aw hydfﬂuliﬂ tappets are nbtﬂinad
< ** shﬂu'd be immersed in a container Q’i‘
they. engine oil prior to refitting,

} werally oil the cylinder head hydray|je
o et bores and the tappets. Working on one
r bly at a time, clip the follower back onto
--.ﬁppef- then refit the tap:pet to the cylinder
I8 ensuring that it is refltted to its original
_'Lﬂ}' the follower over its respective valyg
o fllustrations).

tlmfng h&'ﬂ f‘ Refit the remaining tappets and followers jn

nsor to S :_;._ all the tappets and followers in place

tha B 8 'WI.t“hlﬂ camshaft housing as described |n
e

ion 9.

P-.. =]

iNg to AR
ts to the . Stain 8  removal and refitting §
Jolant e, s &

n vacuum .{-:" -:ntE: wa cylinder head bolts will be requireq
for refitting.

nati ' R

l' hﬂ:'gln ﬁgmnlfﬂf

ing to '+ pisconnect the battery negative terminal as

N9, sscribed in Chapter 5A.

'» Drain the cooling system as described in
Chapter 1B. .
. ve the camshaft housing as described

.;' ?“?Smﬁﬂn 9.

‘4 Remove the camshaft followers and
‘hudraulic tappets as described in Section 11.
s Remove the intake and exhaust manifolds
'2s described in Chapter 4B.

& Release the clips and disconnect the
amaining two coolant hoses at the thermostat
‘housing, and the coolant hose at the EGR
Valve heat exchanger (see illustration).

2 Release the coolant pipe from the stud
2t the base of the thermostat housing (see

Q&ﬂhﬁun]-

g ﬁ\ I
_.__.,a-ﬂﬂ m A "-r_‘rl'h ..:I T
-

gy I

e SRR
L -
&

.

& -
e i

f‘i{i'.'.’ Yisconnect the coolant hoses at the thermo
'355*" and at the EGR valve heat exchanger

]

11.6a Clip t

s,

he follower back onto the
tappet, ..

fﬂué.llndu the bolt securing the high-pressure
PUMP mounting bracket to the cylinder
head (see illustration).
9 Make a final check to ensure that all
n?leuant hoses, pipes and wires have been
disconnected.
10 Working in the reverse of the tightening
sequence (see illustration 12.27),
progressively slacken the cylinder head bolts
by half a turn at a time, until all bolts can be
unscrewed by hand. Note that an M14 RIBE
socket bit will be required to unscrew the
bolts. Remove the cylinder head bolts and
recover the washers.

stat housing (A),
(B)

11.3b ,

lant
12.7 Release the Gﬂzfﬂth' thermostat housing

Place them in their respective container

1 :l.Bh . « . then refit the tappet to its
original bore, and lay the follower over its
respective valve

11 Engage the help of an assistant, if

necessary, and lift the cylinder head from the
cylinder block (see illustration).

Caution: Do not lay the head on its lower
mating surface; support the head on
wooden blocks, ensuring each block only
contacts the head mating surface.
12 Remove the gasket and keep it for
identification purposes (see paragraph 19).
13 If the cylinder head is to be dismantled for
overhaul, then refer to Part C of this Chapter.

Preparation for refitting
14 The mating faces of the cylinder head and

pipe from the stud (arrowed) at the base
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bead of sealant should be between 2.0 and

2.5 mm in diameter. : |
22 Locate the sump over the pick-up/strainer
then, where applicable, fit the forward end of

the pick-up/strainer to the oil pump hugsfng
and fit the retaining bolt. Tighten both retaining

bolts securely.
23 Engage the sump with the cylinder block

and loosely refit all the retaining bolts.
Working out from the centre in a diagonal
ance, progressively tighten the bolts
ig the sump to the cylinder block and
np housing. Tighten all the bolts to their
d torque setting.

ten the two bolts securing the sump
D the transmission bellhousing to their
2d torque settings.

2connect the wiring connector to the oil

14.6_ Oil pump inner and outer rotor
Identification dots (arrowed)

4.4 Oil pump housing retaining bolts (arrowed)

level sensor, then refit the oil return hose and
secure with the retaining clip.
27 Refit the oil dipstick guide tube and secure

with the two bolts tightened securely.
28 Locate the air conditioning compressor

mounting bracket in position and refit the
four retaining bolts. Tighten the bolts to the
specified torque. Clip the wiring harness back
into position on the bracket.

29 Position the air conditioning compressor
on the mounting bracket. Fit and tighten
the three retaining bolts to the specified
torque (see Chapter 3), then reconnect the
compressor wiring connector.

30 Refit the crankshaft pulley/vibration
damper as described in Section 5.

31 Refit the catalytic converter support
bracket and securely tighten the three bolts.

14.8a Unscrew the oil pressure relief valve
bolt...

14.5 Undo the retaining screws and lift off the

14.8¢c ... and plunger

32 Refit the exhaust systq
Chapter4B. = .
33 Position the mtarrned at
housing support bracket ¢ .r i
and secure with the th ree

34 Refit the intermediate s sha ,'
driveshaft as described in a-f“ ot
35 Refit the roadwheel wé gz,
shield, then lower the ca 1o th
tighten the wheel bolts to he s
36 Fill the engine wrtha res y
described in Chapter 1B. £
37 On completion, reco , :r-
negative terminal as describg

14 Oil pump

Removal

1 Remove the tlming 5: as
SeCtlﬂ'n o. -mz.
2 Remove the crank ‘%‘
described In Section 7.
3 Remove the sump 2
strainer as described i lI'I ectio
4 Slacken and remnva he

g
bolts then slide the 0 ?_ i
assembly off of the end of -?"

illustration). Remove the NOUS
discard it. i

Overhaul

5 Undo the retalnlng
pump cover from the real
I“"MIOI‘I, | ﬁ: ..
6 Check the inner and o |
cation dots indicating v ” |

fitted (see illustratlon}
use a suitable marker p

ofboﬂ\thepumphnar nd C
7 Lift out the innaraml |
Pump housing.
8 Unscrew the oil p

from the base of tho
the spring and plung j ;
around the plunger is fitted |



ve the sealing washer from

the Valve

t :gaﬂ"' the components,

PR mine the rotors, PUMP body and rejigf y g,

e for any Signs of SCONING of wear, f g
P e or wear is noticed, it will be nm&a;lny
: % -'eW the cnrppFEt? PUMP assembly, i
10 If the pump IS satisfactory, reassempyg e
B nents in the reverse order of remova|

B g the following.

P

Ensure both rotors are fitted the Correct
ey around.

Eit a new sealing ring to the pressure
R licf valve bolt and securely tighten the
. poit |

Apoly & little locking compound to the
8 hreads, and securely tighten the pump
B eover screws.

& On completion prime the oil pump by
S dilling it with clean engine oil whilst

, rotating the inner rotor (see Iﬂustratiun)_

“Refitting

1 Brior to refitting, carefully lever oyt
S ke crankshaft oil seal using a flat-bladed
_samwdriver- Fit the new oil seal, ensuring
m spaling lip is facing inwards, and press it
‘squarely into the housing using a tubular drift
Swhich bears only on the hard outer edge of
me seal. Press the seal into position so that it
N flush with the housing and lubricate the oil
Leeal lip with clean engine oil.

42 Ensure the mating surfaces of the oil
fump and cylinder block are clean and dry.
43 Fit a new gasket to the oil pump housing

Yand bend down the tabs on the edge of the

“gasket to retain it on the pump housing (see
Mllustration).

144 Locate the pump housing over the end
'of the crankshaft and into position on the

Fevlinder block.

45 Refit the pump housing retaining bolts and
= hten them to the specified torque.

;;B:-:Hefit the oil pump pick-up/strainer and
'sump as described in Section 13.

47 Refit the crankshaft sprocket as described
in Section 7.

ip_ifﬁefit the timing belt as described in
Section 6.

40 On completion, fit a new oil filter and
Lr_.-;f_l'le engine with clean oil as described in
Chapter 1B.

it

e |

gy

= [-.?

PR 7 2oF SRR - UREEe | '.':5 H 1
11:?:: Prime th .
14.13 Bend do -
e wn the tabs on the
. of the gasket to oy
g e i . reta
f; 159“."] i huul?r:; on the oll pump
~ T®moval ang Refittin
¢ gk LT TR g
“. “E:hr?tm;WT clean the oil filter housing
BT 8 two ?
Re lllustrations), A e s lese
moval 12 Position the oil filter housing on the

1 The oll filter 1
0
is located at th using with Integral oil Cooler

€ rear ﬂf th& C
anﬁ:ra the ﬁght"hﬂnd dﬂ\;ﬂahaﬂ?"ndar hlﬂckl

Disconnect the batte
described in Chapter sp, |~ eMinal as

gf ::Lpply the handbrake, then jack up the front
he vehicle and Support it on axle stands
E:&a _Jack!ng and vehicle Support). Remove
e right-hand front roadwheel, then undo the
bolts and remove the engine undershield,

4 Drain the cooling system as desc
Chapter 1B. it

5 Remove the engine oil filter element as
described in Chapter 1B.

6 Remove the right-hand driveshaft and the
intermediate shaft as described in Chapter 8.
7 Undo the three bolts securing the
intermediate shaft bearing housing support
bracket to the cylinder block and remove the
support bracket (see illustration 13.4).

........
Eirran e A L
'''''''''''''

Cylinder block and refit the
retaining bolts.
Tuh‘lan the bolts to the specified tnrqga.
3 Refit the two coolant hoses and secure

with their retaining clips. Reconnect the oll
Pressure switch wiring connector.

14 Position the intermediate shaft bearing
housing support bracket on the cylinder block
and secure with the three retaining bolts
tightened to the specified torque.
15 Refit the intermediate shaft and right-hand
driveshaft as described in Chapter 8.
16 Fit a new oll filter element as described in
Chapter 1B.
17 Refit the roadwheel and engine under-
shield, then lower the car to the ground and
tighten the wheel bolts to the specified torque.
18 Refill the cooling system as described In
Chapter 1B.
19 Top-up the engine oil as described in
Weekly checks.
20 On completion, reconnect the battery
negative terminal as described in Chapter SA.

8 Disconnect the wiring connector from the

oil pressure switch.

0 Release the retaining clips and disconnect
the two coolant hoses from the oil cooler on

the oil filter housing.

10 Undo the three retaining bolts and remove

il filter housing from the cylinder block
Wik Recover the two rubber

the housing. Note that

(see illustration). f
seals from the rear O
new seals will be required for refitting.

W\

A .'M-.: I"..','l.-:}.'!r;"- ;-:J- -; - ; .:' .' I d

Right-hand oil seal

1 Remove the crankshaft sprockel as
described in Section 7.

urn channel

M il
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2Be18 Diesel engine |

in-car repair procedures

12 Remove the prote

16.2 Screw in a self-tapping screw and

pull on the screw with pliers to extract the

oil seal

Fit the new housing with integral oil
seal over the crankshaft

itration).

9@ seal housing and polish off any
sed edges which may have caused

all in the first place.
the lips of the new seal with
e 0il and ease it into position on
the shaft. Press the seal squarely
- until it is flush with the housing.
ry, a suitable tubular drift, which
s on the hard outer edge of the seal,
Sed to tap the seal into position (see
. Take great care not to damage
I lips during fitting and ensure that the
s face inwards.

h off any traces of oil, then refit the
1aft sprocket as described in Section 7.

ior

1 ‘é
ﬂh ”1

*‘hﬁ'

&3

we C}

A

the flywheel from turning by
King the ring gear teeth

ully punch or drill a small hole in the
Screw in a self-tapping screw and pull
iScrew with pliers to extract the seal

16.4 Use a socketas a tubular drift to fit
the new oil seal

16.12 After fitting, remove the protector
sleeve from the housing

Left-hand oil seal

6 Remove the flywheel/driveplate as
described in Section 17.
7 Remove the sump as described in Sec-

tion 13.
8 Undo the five bolts and remove the oil seal

housing. Note that the oil seal and the housing
are a single assembly.

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

10 Position the new oil seal housing, complete
with seal, over the crankshaft and into position
on the cylinder block (see illustration). Note
that the new oil seal housing is supplied with
a protector sleeve over the oil seal. Leave the
sleeve in position as the housing is fitted.

11 Refit the five retaining bolts and tighten to
the specified torque.

17.3 Flywheel retaining bolts (arrowed)

housing (see |I|uatratlm“
13 Refit the sump as des *

14 Refit the ﬂywhaalfdﬂva
in Section 17. g

17 Flywhaelld vep! lat
removal, inspe ’;1
and refitting ‘e}f‘

|'.F_' :.'."
iy H

:.'_':"

Note: New ﬂwheal!dﬁug“- o

will be required on refitting,
Removal o

Manual transmission mode

1 Remove the transmmatnn,
Chapter 7A, then remove t| ;5.3‘_-"-,
as described in Chapter 6.
2 Prevent the flywheel frum i
the ring gear teeth with a simijl
to that shown (see illustratio J{"
3 Slacken and remove the retai
remove the flywheel (see ill **w B
drop it, as it is very heavy. "'.af ;

Automatic transrmssion

4 Remove the transmissior 1
Chapter 7B then remove the ¢
described in paragraphs 2 and 3

lnspectlon

L
j-;* 3

of the flywheel:’dnvaplata
of a Saab dealer or engi ,}”
specialist. They will be able to
possible to recondition it nr’
IS necessary.

i

Ll l_:.' E

Refitting s

S
B R

{1 -*4_1?1& A

' r.

Manual transmission mod

6 Clean the mating surfa us 3
and crankshaft. &
7 Offer up the flywheel and
positioning dowel on the c
drop of locking curnpound o
each new flywheel reta]nlnq
are pre-coated) and install tt }Ja \
8 Lock the flywheel by tha u
removal then, working inad T gc
evenly and progressively Hm' _-
bolts to the specified torque.
9 Refit the clutch as desc LL '
then remove the Iocking tool, a
transmission as dﬁscrib&:l "‘raf

Automatic transml 3Si0 ww oC
10 Refit the

paragraphs 6 to 8. ff:: |
11 Remove the Incldng tac
transmission as dmcribﬂ

A
l.

o) 1
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