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5Ae2 Starting and charging S

Torque wrench settings
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Alternator mounting bolt:
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Diesel engines . .
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1 General information
and precautions

General information
Because of their engine-related functions,
the components of the starting and charging
systems are covered separately from the
body electrical devices such as the lights,
instruments, etc (which are caovered in
Chapter 12). Refer to Part B of this Chapter for
mnformation on the ignition system.

The electrical system is of the 12 volt
negative earth type. The battery fitted as
onginal equipment is of low-maintenance or
‘maintenance-free’ (sealed for life) type. The
battery is charged by the alternator, which is
belt-driven from the crankshaft pulley. During

the life of the car, the original battery may have
been renewed with a standard type battery.
, The starter motor is of the pre-engaged
Wpe, incorporating an integral solenoid.
Jn starting, the solenoid moves the drive
jion into engagement with the flywheel/
Bplate ring gear before the starter motor
Mgised. Once the engine has started, a
iclutch prevents the motor armature
in by the engine until the pinion
ffrom the nng gear. Unlike some
arter motors, it incorporates
duction gears between the
he pinion.

earthed through a metal object. This could

rn.
a shock or nasty bu .
n:a;s:nm reverse the battery connections.

Components such as the alternator, eleg;r;:;:
ny other comp

control modules, or & ther

having semi-conductor circuitry, could be

ireparably damaged. R
I- Ifthe eyngine is being started using jump

leads and a slave battery, refer to Jump
starting.

Caution: Never
terminals, the alternator,
wiring, or any test instrum

engine is running.
e Do not allow the engine to turn the alternator

when the alternator is not connected.
e Never 'test’ for alternator output by

‘flashing’ the output lead to earth.

e Never use an ohmmeter of the type
incorporating a hand-cranked generator for
circuit or continuity testing. :

» Always ensure that the battery negative
lead is disconnected when working on the
electrical system.

« Before using electric-arc welding equipment
on the car, disconnect the battery, alternator,
and components such as the fuel injection/
ignition electronic control module, to protect
them from the risk of damage.

2 Electrical fault finding -
general information

disconnect the baﬂiary
any electrical

ents, when the

Refer to Chapter 12.
8 Of the various systems are
ant Sections of this Chapter. 3 Battery - %
yair procedures are given, testing and charging N
ion is to renew the \1‘\\
e extra care when
system, to avoid Testing
If devices (diodes
) the precautions low-maintenance battery

je following

tc, before

1 If the vehicle covers a small annual mileage,
it is worthwhile checking the s
of the electrolyte

pecific gravity
every three months, to

L ".. ﬂﬂ

determine the state of charge of the battery,
Use a hydrometer to make the check, and
compare the results with the following table,

<yé
7
13 .
—_ 13 ’ '-_.'___ . aqiﬂ
Note that the specifie o por”
an electrolyte tempearag ... if th
10°C below 15°C, gy ?t?-.; < fo

10°C above 15;._; add o

convenience, ths tem, te:‘?"‘
the following table arg an.. © . mus!
temperatures, above or pet | ‘t;) the
Above e fully S

: 1 .. _ e yolt

Fully-charged 1.210 tg 1 54, tne P
70% charged 1.170 to 1 =, 2.2 1O

Discharged  1.C

F-lr .I ¥

2 If the battery conditior the DE

A variation of 0.040 or mos
indicates 10ss of electrolvie
the internal plates,
3 If the specific gravity v
more, the battery should {
cell variation is .F‘_} :._,; ,
discharged, it should be cf

later in this Section,

Maintenance-free batt
4 In cases where a
maintenance-free batten
and testing of the electrc
not possible. The condit
can therefore only be tester
condition indicator or a volir
5 A battery with a built-Ie
indicator may be f -*:w:m ‘
in the top of the battery casir
the condition of the battery
the indicator shows green
is in a good state of
turns darker, eventually
battery requires charging, &
in this Section. If the indic
yellow, then the electrolyte:
is too low to allow further
should be renewed. Do not
load or jump start a batte

shows clear/yellow.

6 If testing the
compare the result with ¥

Ay = ot
~Na
AL
.

R e



pattery

not the case, switch on the
s IS5
- If ini=

ds, then wait four to
A ) EECDH; y
15‘ et ’4-.-"‘“’5 fol »j':] Swftl:h'ng off the thld“grhtE
.00 L 0 o5 afte! pattery. All other electrica
ik H i ng the

o heck (for
' - I Leting tCI"IE'd {]H, a0 C
“Va.” .~ 162 SWi -
- NE e ;
-t rl.;} that ftf':.men making the test.
+ o L™ LJ

Oor ¢ 7

il : . 12.2 volts
25 e ﬁtﬂjm“},EH ~ading is less than its,
Bey RS o1ta0° %10 discharged. A rading
25¢ e . r'“'mn ”3!7“?4 volts indicates a partially-

1 :.#ﬂn " 10 12 e .
:ggﬂ to 139-0.:1 - L:Dndr_tlﬂtf; be charged, remove it
0 00 S0 T Y 00 Ty IS charge it as
£ ?Io :ﬂ ’5'83" . "Tf:f,ne L:'HTILL {SECIIDH 4) and % 9
8ot Q7 .. e & ihe veh following paragraphs.

: ﬁr&‘t e W bed in the

Veen any

ﬁﬂﬂ"gmg owing is intended as a guide

" wole: he m‘f refer O the .manufactu}'*efg"s}
N l :ﬂ‘l}r A;Ilr’hi’;:rlﬂlr‘]S rfﬂff‘en p”ntEd Dhﬂ f ”f Z
Iﬂ:az'munr A : Ir?]'.m,,‘?.r'ﬂ I"”:I barrer}f) bEfﬂf‘E cna g g
“A, |f  to tNe

::tc;i_h ad

ar ,:f

7 d and
'. W-

the battery at a rate of 3.5 to 4 amps,
g Chary

he battery at this rate
~e to charge 1 5 S
’tnS:I. . wﬂ::r;fer rise in specific gravity is noted
Il no Uk - |
] hour period. ’
:?: 'L::t" 3 Tﬁtg::r—ﬂ]ively. a trickle charger charging
0= SO ) ~itC"

be used
A DAE - (4t of 1.5 amps can safely

e ' ' . which are
condition :.E ;F;i[;|gjjy rapid '‘boost’ charges

tery in
| tore the power of the bat
Islocated f med 0 reaﬁrmrcnz‘“rsmmmended. as they
HNCICAIESSNN o 2 hours are damage to the battery
GOIUUE '." 8in cause Serious |
s B tes through f:merlfztlggﬁery note that the

. "-" E I o q ) I
INCHCAIOREN? |Vhile charging lectrolyte should never
then the Bnperature of the elec

B . 15°C
/s clear’ § Meintenance-free battery 5o
’w Bl This battery type requires adlﬂrggtype. the
'W oW lully recharge than the standa tartal
o e endent on the exte
T RS s ko) being depen | to three
Bchage but it can take anything UP

B IR *
. ' uired
B Aconstant voltage type charger '?;eg Jolts
B 0 e where possible, to 13.9 1O 14. Using
Ry Charger current below 25 amps. ble

methn . . -.huuld be uséa

" I€nog, the battery s ding of
'l (ree hours. alvina a voltage rea
 giving | scharged
K S ot Out this is for a [Jﬂf’“ﬂ”}"d'sr‘? can
h’ Nd, as mentioned, full-charging
»deradly longer.

C
COver from the batte
2 Loosen the cla
lead at the ne
illustratinn]. Di

Positive terminal in the same way,
3 Unscrew the retaining boj
the battery retaining clamp

which secures the battery
bracket,

4 Liftthe battery out of the engine co
(take care not to tilt it excessively), 75
S To remove the battery tray, undo the 3 !
retaining bolts and withdraw the battery tray |
(see illustrations). As the tray is rarnnv?d. g N
depress the clips and slide up the fusible ink ' IG5 ohe' i Saieh
: te: Refer to the given
junction box (where fitted). :FI;H' an: : “‘;":;‘i ot Lot
Refitting Starting wark. ing fight does
Refitting is a reversal of removal. Smear 1 if the @W A
S the terminals after not come on when the ignition oonnecions for
troleumajelyaes check the alternator wiring
D d always reconnect first
reconnecting the leads, and always

‘ d security. If satisfactory,
the positive 1ad Hrst e SIe i light bulb has not blown, and that the buloholder
last. .

and remoye
(see llustration)

to the Mounting




5Ae4 Starting and charging systems

Pt -
|||||

- 7.9 Unscrew the tepn:
_ 8 B : ' ator and discon
.~ the auxiliary belt 7.8 ... to access the upper a::lt;am na-c:l:h
7.7 Hem?wrng = mﬂunhng bolt (arrowe uf;
ensioner . .. %
the battery e
is secure in its location in the instrument panel. 4 Connect a voltmﬁternﬂ?;;'ﬁ 6 Alternz
If the light still fails to illuminate, rcheck the terminals, anc:iaﬂe;;segspﬂﬂd antil the renc-;nual refitting
continuity of the warning light feed wire from the 5 Increase ‘emains steady: the reading and te a;;
alternator to the bulbholder. If all is satisfactory, voltmeter reading r relv 12 to 13 volts, and .
the alternator is at fault, and should be taken should bﬁ_l aqu:g::: y Refertothepy i,
: i ' more than >dure
t? an autn:;ectnclan for testing and repair, or EﬂSwﬂ ch on as many electrical accessc;nesas drivebelt in Chapter 1& T
else renewed. heated rear g
2 Ifthe ignition warning light comes onwhenthe possible (eg, the h;adhgﬁtgnd R g
engine is running, stop the engine. Check that window and heater DIOWe l’lﬂ‘tﬂ

intai voltage ;
the drivebelt is in tact and correctly tensioned the alternator maintains the regulated 9 removal l .r

l oo Cha.pter Tane sl e thﬂ.t i grternatnr ol U ﬁﬂt1iux?;ﬁfage is not as stated,
connections are secure. If all is satisfactory, 7 If the regulate o
m.check the alternator brushes and slip-rings as the fault may be due to w Lt ullatc:r. Removal
described in Section 8. If the fault persists, the brush springs, a faulty voltage reg PR
lternator should be taken to an auto-electrician ~ faulty diode, a severed phase win h'"g' i 1 Open the bonnet a
testing and repair, or else renewed. worn or damaged slip-rings. The brus EBS EILJ 5 top of the engine am:l Datter
f the alternator output is suspect even slip-rings may be checked (see Section I) Lok the battery negative :-:.;
Wthe warning light functions correctly, if the fault persists, the *ailternatnr SthU 3 2 Apply the handbrake :"‘__.: fack,
gulated voltage may be checked as taken to an auto-electrician for testing an the car and SUDDUHCI\# tands
. repair, or else renewed. vehicle support). Re
wheel and engine undershic
3 Remove the rightr nand
plastic moulding/whee| f. ch
to the rear of the eng’f M“E
4 Remove the auxih
in Chapter 1A or 1B
Petrol models |
5 Remove the intake manift

.....

Chapter 4A, Section 13
6 Remove the front exhaus
(including catalytic r*-
Chapter 4A, Sectionm _

7 Undo the retaining bolt

7ing the alternator lower 7.11a Metal sleeve (arruwad) in the dihdliary peit tenslon_ b
lounting bolt mounting bracket ... 8 Unscrew and removerthe
mounting bolt (see illustr
9 Note the position o 11 '
the alternator, then ui v t

,’h
and disconnect the v ?‘
10 Unscrew the a
bolt (see lllustraﬁon :.v* :
11 Note the alterns w
the mounting bracket ii
mounting bolt holes w H_L
moved outwards to re
illustrations).

12 Liftthe attematar _
to remove from the_ e ¢

Diesel models __;_:..

13 Remove the ¢
bolts (see illust

T.!l

'__wlll need to

| 7.13 Alternator upper mounting bolts -
the alternator

arrowed



bﬂlljﬂjnl from the hUb —
Use a block of wood
8 cheP jowered position.
_‘-t’"’t_ f’rnl,naﬂd erEEhﬂfF from the
_{jg*:he Agh and push the driveshaft tgo
uts and disconnect the
tjons from the rear of the

| olts remove the alternator
the P and lower "the alternator
' engine (see illustration).

nator muunt'ing points, and Y an elect,:
otroleum jelly after fitting 3 Refit e cal Speg;
Iectrical cﬂnnEct. f B rear i, .

q{:}ﬂd 9 on A .".{.":* draly, +1. "

E‘h Ensure that the alternator ¥ ‘“j" ly tigh
securely tightened, and refit

::EﬂtS referring to the rﬂlﬁ\fant

|||||

I..-Irn 2
"Emavﬁ the alternator as described in
P _
ion 7 . S,

i the large terminal nuts SncEIEEEEEE
. securing the cover to the rear of the Positiohiia |
’ ustration). € O

nator (see ilUS Frin 2
i 2 screwdriver, carefully lever off the 3) The battery is

by 0OVE, aﬂd KL
nscrew and remove the retaining screws,  SWilch, soleno

i remove the regulator/brush holder from  motor are son
e of the alternator (see illustration).  the necessa <
Weasure the protrusion of each brush frorn ~ through the s
oder using @ steel rule or vernier calipers  ©) The solenoid i
L ilustration). If less than 7.5 mm, a new = S/ EHES
L stor/brush assembly should be obtained. electrically
" e brushes are in good condition, clean ) To che
- and check that they move freely in their

Oers. |
Can the alternator slip-rings with a fuej:f;"

stened cloth. Check for signs of scoring | ?E 0
ng on the surface of the slip-rings. It m ay

r::‘ thP nuts and screw (a . . . 1€
curing the rear cover

-emove it from the alternator. R/ Ihe electrica (2



5Ae6 Starting and charging systems :

10.3 Withdraw the upper starter motor
mounting bolt from the top of the
transmission bellhousing

......

10.5 Remove the cable-tie {anowad] to
release the wiring loom

10.7 Undo the nuts and release the wiring
harness from the support bracket

10 Starter motor - J;%
removal and refitting Q
R

) r motor is located on the

ide of the engine, and is bolted

ndplate and transmission.

e cover from the battery and

pegative lead.

ndbrake, then jack up the front

| support on axle stands (see

shicle support).

de the engine compartment,

Starter motor upper mounting bolt

t :1 n]‘

he nut(s) and disconnect the

al(s) from the starter/solenoid.

'elease the cable-tie/strap from

plenoid to release the wiring loom
ion).

or the vehicle, unscrew the lower

Or mounting nut, then lower the

) from the engine compartment
jon).

; ',.- s

bove the engine, remove the
r upper mounting bolts, and
et from the coolant pipe and
ee illustration).

Ited positions, then undo the
tha electrical connections
or (see illustration).

the
9 Undo the lower mounting nut and detach
the earth cable from the starter motor lower

mounting stud (see illustration).
10 Remove the starter motor lower mounting

stud by using two nuts locked together
11 Manoeuvre the starter motor from posihion.

Refitting
12 Refitting is a reversal of removal. Tighten
all wire connections securely.

12 lgrl‘iq,t Nite

11 Starter motor - &
testing and overhaul § e
‘\ cedure.

Note: At the time of writing, no individual
starter motor components were available from
Saab. An auto-electrical specialist should be
able to supply and fit parts such as brushes.

If the starter motor is thought to be defective,
it should be removed from the vehicle (as Removal



e retaining r:lip (E"W'%d}
oll |jevel sensor wiring
r from the sump
ndbrake, and then jack
ﬂﬂd suppﬂrt it EECLIrEIy B o | SR ke
o Jacking and vehicle \wi: iNdto

s and remove the undershield  anre. > Ser [ S

ihe Ol heﬂeath the engine.

fhE erlng connector thﬂ.n '
ch and recover the sealing  reough the g
r oil spillage, and if the retainin.
ﬂrerﬂDUEd from the engine for .

|"Jﬂ
g 5 Wlt
pared fo
nli [0
igngth ©

Jﬂmgh sealingd washer for signs Uff..
iﬂmm or dé tEﬂDrﬂtiDﬂ and if necessary renew.

g EWItGh arn

th
;E:cmed torqueé, ari
. ;3'-*

ftI’T'IE' plug the switch Epeﬂum

models, refit the engi_na_ :

b ower the V
picavle) and 1
bossary, top-up

eekly checks.

the engine oil as descnb_e_d-

0il level sensor =
emoval and refitting

e 01l level sensors may not be fitted: to all Nh
#ls check around the sides of the su__ to

xcate position of sensor, where fitted.

moval

'\...
|.:|:
gy

8. j 2

ﬁ-

i the sump removed, slide off he
dning clip and free the sensor wirlr ;ﬂ}

ector from the sump (see Illudr!ﬁﬂﬂ,i |

|r

ore fitted. undo the retaining bolts @

"'b..'_

We the oll baffle plate from insldc “;5 |

[see illustration). !
¢ the correct routing of the wlrlllﬂ ?Wf'
U retaining bolts and remove the s¢ sor
) mbl} rom the sump (see illustr

"the wiring connector seal for sig _j_r_
* and renew |f nﬁc:mary s

_”""no

L5000 v o e o
r "mwm

d washer, tightening it to
d reconnect the WII'i_r_lg

chicle to the ground (whera w scriptic
hen check the oil level. If wiine

e oil level sensor is located in the avolc
ove the sump as described in ChaptEIf.EA jlo



5Ae8 Starting and charging systems

16.3 Unscrew the glow plugs and remove
them from the cylinder head

2 Remove the plastic cover by pulling it
upwards off the mounting studs.
3 Pull the connectors from the glow plugs,
then unscrew and remove them from the
cylinder head (see illustration).

Inspection

4 Inspect each glow plug for physical
damage. Burnt or eroded glow plug tips can
be caused by a bad injector spray pattern.
Have the injectors checked if this type of
damage is found.
5 If the glow plugs are in good physical
condition, check them electrically using a 12
volt test lamp or continuity tester as described
in the previous Section.
6 The glow plugs can be energised by
applying 12 volts to them, to verify that they
heat up evenly and in the required time.
Observe the following precautions.

1.1 Pre/post-heating control unit location

plug by clampin g it
carefully in a vice or self-locking pliers.
Remember it will become red-hot.

ly or test
h) Make sure that the power supp .
) lead incorporates a fuse or overload trip

to protect against damage from a short-
circuit.

c) After testing, allow the glow plug ta? cool
for several minutes before attempting to
handfe it. i :

7 A glow plug in good condition will start
to glow red at the tip after drawmg current
for 5 seconds or sO. Anyf plug whl_-::h takes
much longer to start glowing, or which starts
glowing in the middle instead of at the tip, IS

defective.

Refitting
8 Carefully refit the plugs and tighten to th_e
specified torque. Do not overtighten, as this

a) Support the glow

Note: If the cons A3g

Saab's dfagmh ' s 51
to download and reee,” et )

before the old unit jg o 2 T\
new one is fitted. Erpn . O¥eq ¥

gl

= Gt BT

dealer or suitably-souim.. T8 &
Note: These electrones Poo’
sensitive to static ejlamm. 00
the unit, earth yogrean
metal part of the e

Removal '
1 The control unitis loc
side of the engine came

wing panel in front of the o
reservoir (see illustration
2 Undo the L
control unit from the inner :
3 Disconnect the wirina ok
unit as it is removed.
Refitting R

4 Refitting is a re k :
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