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chapter 5 Part A:
Starting and charging systems
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Rovice with little for beginner with =X | sutable for competent & | experienced DIY N | suitable forexpert DIY X
experience some experience Y | DIY mechanic & mechanic A | or professional QD
Specifications
RERIpa e o T O o e e O 12-volt, negative earth
Battery
i R R TS0 e £ S Low-maintenance or maintenance-free, depending on model
Charge condition:
;2{0;] .................................................. 12.5 volts
B T R e W 12.6 volts
L e AR S e T 12.7 volts
T"“emator
e P S N PR o S S L S e K Bosch, Magneti Marelli, Mitsubishi or Hitachi (depending on
Mnimum brjeh lenath (dep g on model)
Ma h AR I R e i SRR e b B S 10.0 mm
b I R e s 5.0 mm
H'IlsubiShi .............................................. 8.0 mm
B R T i 6.0 mm
f;rter Mmotor
R ey T e e el e T Magneti Marelli, Mitsubi i i
Mnmum brush ot gneti Mal Mitsubishi or Hitachi (depending on model)
T R s v o 5.0 mm
H FT L o N 12.0 mm
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m and tailgate are fully

9% the test. T

e reading is less than 12,
1!:“ = "Sf;ﬂgmry is discharged, whilst a
#’-wf 12.2 to 12.4 volts indicates a
@ 2 targed condition. |
M pattery is to be charged, remove it
4 “m,,omc[e (Section 3) and charge it as
s {ater in this Section.

standard and low-maintenance
- charging
ing Is intended as a guide
Note: Era;zm::;erg to the manufacturer's
.mmandan'ons (often printed on a _Iaber
m,f:wd to the battery) before charging a
i
ﬁﬂg{},rge the battery at a rate of 3.5 to 4
and continue to charge the Ib_attery at
msrajle until no further rise in specific gravity
snoted over a four-hour period.
15 Atematively, a trickle charger charging at
e rate of 1.5 amps can safely be used
pyemignt.
{§ Specially rapid “boost" charges which are
damed to restore the power of the battery in 1
102 hours are not recommended, as they can
tausa serious damage to the battery plates
fwough overheating.
17 While charging the battery, note that the
temperature of the electrolyte should never
acead 37.8°C (100°F).

Maintenance-free battery -
charging
Note: The following Is intended as a guide
ny. Always refer to the manufacturer's
ficommendations (often printed on a label
illached to the battery) before charging a
dattery.,
.15 This battery type takes considerably
er o fully recharge than the standard
ive, the time taken being dependent on the
#ent of discharge, but it can take anything
Db three days,
9 A tonstant-voltage type charger is
:‘::90» to be_sel. when connected, to 13.9
3olts, with a charger current below 25
e Nﬁzmg this method, the battery should
%m:«;hm three hours, giving a voltage
fich, S volts, but this is for a partially-
8ed battery and, as mentioned, full
} o cantake. considerably longer.
ban 155 Tlate (condition reading less
Nssan :rsl. have it recharged by your
8t char eOf local automotive electrician,
%g rate is higher, and constant
uring charging is necessary.

%
%
w

" Refg
%% Rofe 20 Disconnecting the battery in
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Yal and refitting

S

€ction of this manual before

Removal

1 The battery is located on the left-hand side
of the engine compartment.

2 Slacken the clamp nut/bolt, and disconnect
the clamp from the battery negative terminal.
3 Remove the insulation cover (where fitted)
and disconnect the positive clamp in the
same way.

4 Unscrew the nuts, and remove the battery
retaining clamp.

5 Lift the battery out of the engine
compartment and, where necessary, remove
the plastic battery tray. |f necessary, the
battery mounting bracket can also be
unbolted and removed from the engine
compartment.

Refitting

6 Refitting is a reversal of removal, but smear
petroleum jelly on the terminals when
reconnecting the leads, and always reconnect

the positive lead first, and the negative lead
last.

4 Charging system -
testing

MY

Note: Refer to the warnings given In Safety
first! and in Section 1 of this Chapter before
starting work.

1 If the Ignition/no-charge warning light fails
to come on when the ignition is switched on,
first check the alternator wiring connections
for security. If satisfactory, check that the
warning light bulb has not blown, and that the
bulbholder is secure in its location in the
instrument panel. If the light still fails to come
on, check the continuity of the warning light
feed wire from the alternator to the
bulbholder. If all is satisfactory, the alternator
is at fault, and should be taken to an auto-
electrician for testing and repair.

2 If the ignition warning light comes on when
the engine is running, stop the engine as soon
as possible. Check that the drivebelt is
correctly tensioned (see Chapter 1), that the
drivebelt is not contaminated (with oil or
water, for example), and that the alternator
connections are secure. If all is so far
satisfactory, check the alternator brushes and
slip-rings as described in Section 6. If the fault
persists, the alternator should be taken to an
auto-electrician for testing and repair.

3 If the alternator output is suspect, even
though the warning light functions correctly,
the regulated voltage may be checked as
follows.

4 Connect a voltmeter across the battery
terminals, and start the engine.

5 Increase the engine speed until the
voltmeter reading remains steady; the reading
should be approximately 12 to 13 voits, and
no more than 14 volts.

6 Switch on as many electrical accessories
(eg, the headlights, heated rear window and

5.3 Alternator wiring connections
(arrowed) - 2.0 litre models

heater blower) as possible, and check that the
alternator maintains the regulated voltage at
around 13 to 14 volts.

7 If the regulated voltage is not as stated, the
fault may be due to womn brushes, weak brush
springs, a faulty voltage regulator, a faulty
diode, a severed phase winding, or worn or
damaged slip-rings. The brushes and slip-
rings may be checked (see Section 6), but if
the fault persists, the alternator should taken
to an auto-electrician for testing and repair.

5 Alternator -
removal and refitting

b

Removal

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

2 Slacken the auxiliary drivebelt as described
in Chapter 1, and disengage it from the
alternator pulley.

3 Remove the rubber covers (where fitted)
from the alternator terminals, then unscrew
the retaining nut(s) and disconnect the wiring
from the rear of the alternator. Where
necessary, also undo the retaining screw and
disconnect the earth lead (see illustration).

4 Unscrew the alternator upper and lower
mounting bolts and washers, then manoeuyvre
the alternator away from its mounting
brackets and out of position (see illustration).
On 1.6 litre models, recover the spacer (where
fitted) from between the alternator and the

PR
¢
5.4 Removing the alternator
(2.0 litre model shown)

SA
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; mer components, as this
ﬂﬁﬂ""a Slacken and remove the

ud & screws and plate, and remove the
ﬂﬂ“mwh holder assembly.
Q‘W the brushes individually, remove
fl Toreney tor (where fitted) from the base
pe sé! or/brush holder assembly, to expose
dfﬂ“ jeads. Then, using a pair of peinted-
I as a heat sink, unsolder the leads.
’“’*m i~kly to ensure excess heat is not
xfyﬁd to the other can:po;enrs, !a: tz;s
damage , With the leads unsoldered,
Mme msht:-:rzut of position, and recover
. _Insert the new brushes and springs
" the holder, and solder the leads onto their
o _Each brush should be positioned so
wat ts wear mark is 2.0 mm above the
tor/brush  holder surface  (see
tion). Work quickly again, to avoid
axcass heat affecting the other components -
2 a pair of pliers as a heat sink. Check that
the wires are securely retained, then (where
necessary) clip the insulator into position.
8 Fit the regulator/brush holder assembly,
od solder on the wires to the correct
iaminals. Work quickly, to avoid excess heat
#flecting the other components - use a pair of
piers as a heat sink.
19 Push the brushes fully into their holders,
#nd retain them there by inserting a length of
| Wra through the hole in the rear cover to hold
. hem in position.

2 Fit the retaining clip to the rear bearing
groove, Noting that the groove is eccentric,
position the clip so that it protrudes above the
ouer race surface by the minimum possible
amount (see illustration).
2 Align the marks made on removal, and
Tt the stator and rear cover assembly to the
folor and front cover, If necessary, heat the
¥ Cover bearing box (see paragraph 12) to
52 installation,
2 Refit the screws to the front cover, and
;‘g“‘&“ them securely.
| B‘atitrnm:{::f:: I:he: wire from the rear cover, so
| theg es contact Fhe s_ilp—rmgs, and
| Emator as described in Section 5.

Hitachi alternator

24 Refer to the information given above in
paragraphs 10 to 23, noting that the regulator
and brush holder are separate components. f
the brushes are to renewed individually, solder
their leads into position so that the brushes
protrude from the holder by 10.5 to 11.5 mm.

X
\
R

Note: Refer to the precautions given in Safety
first! and in Section 1 of this Chapter before
starting work.

1 If the starter motor fails to operate when the
ignition key is turned to the appropriate
position, the following may be to blame:

a) The battery is faulty.

b) The electrical connections between the
switch, solenoid, battery and starter
motor are somewhere failing to pass the
necessary current from the battery
through the starter to earth.

¢) The solenoid is faulty.

d) The starter motor is mechanically or
electrically defective.

2 To check the battery, switch on the
headlights. If they dim after a few seconds,
this indicates that the battery is discharged -
recharge (see Section 2) or renew the battery.
If the headlights glow brightly, operate the
ignition switch and observe the lights. If they
dim, then this indicates that current is
reaching the starter motor, therefore the fault
must lie in the starter motor. If the lights
continue to glow brightly (and no clicking
sound can be heard from the starter motor
solenoid), this indicates that there is a fault in
the circuit or solenoid - see following
paragraphs. If the starter motor turns slowly
when operated, but the battery is in good
condition, then this indicates that either the
starter motor is faulty, or there is considerable
resistance somewhere in the circuit.

7  Starting system -
testing

3 If a fault in the circuit is suspected Jctea,
disconnect the battery leads (including the
earth connection to the body), the starter/
solenoid wiring and the englneflransm%qsiqﬂ
earth strap (refer to Disconnecting the battery
in the Reference Saction of this manual).
Thoroughly clean the connections, reconnect
the leads and wiring, then use a voltmeter or
test light to check that full battery voltage is
avallable at the battery positive lead
connection to the solenoid, and that the earth
is sound. Smear petroleum jelly around the
battery terminals to prevent corrosion -
corroded connections are amongst the most
frequent causes of electrical system fauits.

4 |If the battery and all connections are in
good condition, check the circuit by
disconnecting the wire from the solenoid
blade terminal. Connect a voltmeter or test
light between the wire end and a good earth
(such as the battery negative terminal), and
check that the wire is live when the ignition
switch is turned to the “start” position. If it is,
then the circuit is sound - if not, the circuit
wiring can be checked as described in
Chapter 12.

5 The solenoid contacts can be checked by
connecting a voltmeter or test light between
the battery positive feed connection on the
starter side of the solenoid, and earth. When
the ignition switch is turned to the “start”
position, there should be a reading or lighted
bulb, as applicable. If there is no reading or
lighted bulb, the solenoid is faulty and should
be renewed.

6 If the circuit and solenoid are proved
sound, the fault must lie in the starter motor.
Begin checking the starter motor by removing
it (see Section 8), and checking the brushes
(see Section 9). If the fault does not lie in the
brushes, the motor windings must be faulty. In
this event, it may be possible to have the
starter motor overhauled by a specialist, but
check on the availability and cost of spares
before proceeding, as it may prove more

economical to obtain a new or exchange 5A

motor.

|\\

| WEAR LIMIT LINE

e ——

SOLDER POINTS

REAR BEARING

QUANTITY OF PROTRUSION:
FIX RING AT THE POSITION OF
MINIMUM PROTOSION RING

17
On Mitsubishj alternator,
on refitting

position the brushes as shown

6.20 Alternator rear bearing retaining

Mitsubishi an.m...f.l ip fitting position -
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8 On refitting, slot the brushes into position in
ihe holder, ensuring that the small threaded
trackets are correctly positioned on the brush
holder, then refit the springs and brush
retaining caps. Check that each brush is free
tomove smoothly in its holder.
8 Clip the insulating plate onto the rear of the
brush holder, and fit the brush holder
ssembly to the commutator (see
flustration). Check that the brushes are
pressed firmly against the commutator by
§p1ing pressure.
10 On motors with a one-piece end cover,
ésure that the rubber grommet is correctly
seatled. then install the cover and refit the
flaning nuts and brush holder screws,
"htening them securely.
11 On motors where a small end cover is
fitted 10 the rear cover, fit the end cover,
9aging it with the grommet, and align the
?::J-‘-‘;C:}t&d on removal. Tighten the cover
m&;s;lts securely. Refit any necessary
ers_ to the end of the armature, and
them in position with the C-clip. Refit
Nﬁke'ﬂ and small cover to the end cover,
1 2 eN s retaining screws securely.
all motors, fit the brush holder lead to
'nimd le_rl'ninal,_ then fit the washer and
motm’ tightening it securely. Refit the
Oras described in Section 8.

Hitachi -
tachi anq Mitsubishi starters
Whera necessar

¥, undo the retainin
and remoye 2

the centre cap from the
-af;r’:'-'f‘i?t;nd cover. Recover any shims
%y c to the end of the armature.
blate :Slawo small screws securing the
'*““\‘Nhat embly to the rear cover, and
“ﬁ"‘draw i YO starter motor through-bolts.
he ® rear cover, and release it from

8fommet., Remove an shim(s
15 m"\es AMatyre shaft. ) e

Eﬂlﬂ@ nect

Y the 1€ brushes from their holders
%"elhe SPrings with a screwdriver, then
Ush plate assembly.

Br

s

94 Undo the retaining nut, then disconnect the lead from the
solenoid and remove the brush holder assembly

9.9 Refitting the brush holder assembly. Note the use of the
socket to help keep the brushes in their holders as the assembly

is engaged with the commutator

16 Check the brushes and commutator as
described above in paragraphs 6 and 7.

17 On refitting, fit the brushes into their
holders, and check that they are able to slide
freely.

18 Fit the brush plate assembly over the
commutator, and make sure that all springs
are correctly located in the brush slots.

19 Refit any relevant shims to the armature
shaft.

20 Engage the rear cover with the grommet,
and fit it to the motor. Align the cover holes
with those of the brushplate, and install the
brushplate retaining screws, tightening them
securely.

21 Refit the starter motor through-bolts and
tighten them securely.

22 |Install the starter motor as described in
Section 8.

10 Ignition switch -
removal and refitting

V(i

The ignition switch is integral with the
steering column lock, and can be removed as
described in Chapter 10.

11 Oil pressure
warning light switch -
removal and refitting

V i

Removal

1 The switch is located at the rear of the
cylinder block, towards its right-hand end
(see illustration). Access to the switch is
improved if the vehicle is jacked up and
supported on axle stands (see Jacking and
Vehicle Support), so that the switch can be
reached from underneath.

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

3 Remove the protective sleeve from the
wiring plug (where applicable), then
disconnect the wiring from the switch.

4 Unscrew the switch and recover the sealing
washer (where fitted). Be prepared for oil
spillage. If the switch is to be left removed
from the engine for any length of time, plug
the hole to prevent excessive oil loss.

Refitting

5 Where the switch was fitted with a sealing
washer, examine the sealing washer for signs
of damage or deterioration, and if necessary
renew it. Where no sealing washer was fitted,
clean the switch and apply a smear of sealant
to its threads.

6 Refit the switch, tightening it securely, and
reconnect the wiring connector.

7 Lower the vehicle to the ground, then check

and if necessary, top-up the engine oil as SA

described in Chapter 1.

11.1 On 2.0 il models, the oil press
s ure
switch (arrowed) is screwed into the il
filter housing assembly, which is mounted
on the rear of the cylinder block
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8.5a Peel back the rubber cover, then 8.5b Disconnecting the solenoid wiring 8.6 Removing the starter motor assem
unscrew the nut (arrowed) and disconnect connector bly
the main battery cable from the starter 3 :
Solbhoia 6 Unscrew the starter motor mounting bolts, the end cover. Prise out the C-clip, ang

supporting the motor as the bolts are withdrawn,  withdraw any shims fitted to the ar

mat
and manoeuvre the starter motor out from end. Make alignment marks between it

: : - : the
8 Starter motor - y % underneath the engine (see illustration). cover and yoke, then unscrew the :ﬁ
removal and refitting e‘é Refitting through-bolts and withdraw the end cover
N 7 Refitting is a reversal of removal SeoY nalos wnh a one piece end cover, undg
: the end cover retaining nuts and the brush holger
Removal ’ assembly screws, and remove the end coye
1 Disconnect the battery negative terminal 9 Starter motor - ib f:og‘ ‘r:e TO“:’SSQ‘? '”';151’315'0“5]‘ :
(refer to Disconnecting the battery in the brush renewal : emove the nut and spring washer
Reference Section of this manual). & securing the positive brush lead to the
2 So that access to the motor can be gained solenoid terminal, and slide the brush holde

both from above and below, apply the 1 Remove the starter motor as described in 3?j:tr?at;|l);:;f the end of the commutator (see
handbrake, then jack up the front of the car  Section 8. Proceed as described below the B W a tha ol Rt o e i
and support it on axle stands (see Jacking and  relevant sub-heading. € P g plate fr

Vehicle Support). ! the brush Ih.olden then carefully prise Oﬁ. the
3 Remove the exhaust front pipe as HAVRES Consult your dealer on the : Earush retaining caps, and remove the springs
described in the relevant Part of Chapter 4. cost and availability of spare | @nd brushes.  oacH s
4 To improve access to the starter motor, m parts before stripping the 6 Mea‘sur.e the length ?1 eac I’”S > ml
undo the bolts securing the inlet manifold starter motor, as some parts | brush is worn to less t a”ﬁ“'tz One i
support brackef(s), and move the bracket(s) | for certain starter motors may not be minimum specified Ieng!t Poh ; it
clear of the starter motor. Note that it is not available. brushes should be renewed as a comp
necessary to remove the brackets completely. ?_EE-:I s iater e
5 Slacken and remove the retaining nut, and h . ean the commu :
disconnect the main battery cablgfrom the Magneti Marelli starter moistened cloth, then check for signs o

. . : i g8
starter motor solenoid. Also disconnect the 2 On motors where a small centre cover is scoring, burning, excessive wear orr:;'ém
wiring connector from the solenoid (see fitted to the rear cover, undo the two screws, pitting. If worn or damaged, the C?mtrician

illustrations). and remove the centre cover and gasket from  should be attended to by an auto-lecricict

LY

9.3b ...then remove the end cover

9. n ﬁgm Ma a one-piece
u:“::var, undo the cover retaining nuts (A) and brush holder
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6.2a Unscrew the terminal nut (A), then
undo the three retaining screws (B). ..

adjuster strap. On 2.0 litre models with ABS,
in order to gain the clearance required to
remove the alternator, it may be necessary to
drain the cooling system (see Chapter 1) and
remove the radiator top hose. Additional
clearance can also be gained by unbolting the
ABS wiring connector and air conditioning
pipe support brackets.

Refitting
5 Refitting is a reversal of removal, tensioning
the auxiliary drivebelt as described in Chapter 1,

and ensuring that the alternator mountings are
securely tightened.

6 Alternator brushes
and regulator -
inspection and renewal

I

1 Remove the alternator as described in
Section 5. Proceed as described below the
relevant sub-heading.

W2y Consult your dealer or an

auto electrician on the cost
m and availability of spare

parts before stripping the
alternator, as some parts for certain
alternators may either be unavailable or
more expensive than an exchange unit.

Bosch alternator

2 Unscrew the retaining screws and terminal nut
{(where necessary), and unclip the cover from the
rear of the alternator (see illustrations).

LN

I 6.3b .. ._nd-remove;the-rogulatorlhfush
holder assembly

-5

6.2b ... and remove the rear cover from
the alternator

3 If necessary, scrape the sealing compound
from the rear of the alternator, to expose the
regulator/brush holder assembly retaining
screws. Slacken and remove the retaining
screws, and remove the regulator/brush holder
from the rear of the altemator (see illustrations).
4 Note the length of each brush. If either
brush is worn down to, or close to, its wear
marking (in the form of a line on the brush),
the complete regulator/brush holder assembly
must be renewed (see illustration). It is not
possible to renew the brushes separately.

5 If the brushes are still serviceable, clean
them with a petrol-moistened cloth. Check
that the brush spring tension is equal for both
brushes, and that it provides a reasonable
pressure. The brushes must move freely in
their holders.

6 Clean the alternator slip-rings with a petrol-
moistened cloth. Check for signs of scoring,
burning or severe pitting on the surface of the
slip-rings (see illustration). It may be possible
to have the slip-rings renovated by an
electrical specialist.

7 Refit the regulator/brush holder assembly,
and securely tighten its retaining screws.

8 Clip the rear cover onto the alternator, and
refit the alternator as described in Section 5.

Magneti Marelli alternator

9 Refer to the information given above in
paragraphs 3 to 7.

Mitsubishi alternator

10 Make alignment marks between the stator
coil and the front and rear covers.

6.3a Undo the two screws. , ,

11 Undo the four screws securing the fron
cover to the rear cover.

12 Carefully prise the stator coil away from
the front cover, and remove the rear Cover
and stator assembly from the alternator, i
difficulty is encountered, heat the rear Cover
bearing box for a few minutes with a large
soldering iron - this will expand the cover, ang
help to release it from the rotor.

Warning: Do attempt to heat the
A cover with any other source of
heat, such as a welding torch o
heat gun, as the diode assembly wil
almost certainly be damaged.
13 Note the length of each brush. If either
brush is worn down to, or close to, its wear
marking (in the form of a line on the brush),
both brushes and their springs should be
renewed.
14 If the brushes are still serviceable, clean
them with a petrol-moistened cloth. Check
that the brush spring tension is equal for both
brushes, and that it provides a reasonable
pressure. The brushes must move freely in
their holders.
15 Clean the alternator slip-rings with 8
petrol-moistened cloth, Check for signs of
scoring, burning or severe pitting on the
surface of the slip-rings. It may be possibié1o
have the slip-rings renovated by an electricé
specialist.
16 To remove the regulator/brush hordaf
assembly, unsolder the wires, noting the#;
correct fitted positions, whilst using & pmrto.
pointed-nose pliers as a heat sink. No ";
Work quickly to ensure excess heat Is N9

6.4 Brush wear markings are in the form
of a line (arrowed) on each brush

' _—
6.6 Examine the alternator s lp'f'"ge
(arrowed) for sign of wear of




The engine electrical system consists
mainly of the charging and starting systems.
‘Because of their engine-related functions,
these components are covered separately
from the body electrical devices such as the
lights, instruments, etc (which are covered in
Chapter 12). Information on the ignition
system is covered in Part B of this Chapter.

The electrical system is of the 12-volt
negative earth type.

The battery is of the low-maintenance or
‘maintenance-free (sealed for life) type, and is
charged by the alternator, which is belt-driven
from the crankshatft pulley.

The starter motor is of the pre-engaged
type, incorporating an integral solenoid. On
starting, the solenoid moves the drive pinion
into engagement with the flywheel ring gear
before the starter motor is energised. Once
the engine has started, a one-way clutch
prevents the motor armature being driven by
the engine until the pinion disengages from
the flywheel.

Precautions

Further details of the various systems are
given in the relevant Sections of this Chapter.
While some repair procedures are given, the
usual course of action is to renew the com-
ponent concerned. The owner whose interest
extends beyond mere component renewal
should obtain a copy of the Automobile
Electrical & Electronic Systems Manual,
available from the publishers of this manual.

It is necessary to take extra care when
working on the electrical system, to avoid
damage to semi-conductor devices (diodes
and fransistors), and to avoid the risk of
personal injury. In addition to the precautions
given in Safety first! at the beginning of this
manual, observe the following when working
on the system:

Always remove rings, watches, etc before
working on the electrical system. Even with
the battery disconnected, capacitive
discharge could occur if a component's live
terminal is earthed through a metal object.
This could cause a shock or nasty burn.

Do not reverse the battery connections.
‘Components such as the alternator, ECCS
‘control unit (where applicable), or any other
‘components having semi-conductor circuitry,

damaged.

Do not allow the engine to turn the alternator
when the alterator is not connected.

Never ‘test' for alternator output by
‘flashing’ the output lead to earth,

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 electronic
control units, to protect them from the risk of
damage.

Several systems fitted to the vehicle require
battery power to be available at all times,
either to ensure their continued operation
(such as the clock) or to maintain security
codes which would be wiped if the battery
were to be disconnected. To ensure that there
are no unforeseen consequences of this
action, Refer to Disconnecting the battery in
the Reference Section of this manual for
further information.

2 Battery -
checking, testing and charging

b

Standard and low-maintenance
battery - checking

1 In addition to the checks described in
Weekly checks at the start of this manual, the
battery electrolyte level should also be
periodically checked as follows.

Batteries with a translucent casing

2 On this type of battery, the electrolyte level
is visible through the casing. Make sure that
the level in each cell is between the UPPER
and LOWER level marks on the side of the
battery casing.

3 If topping-up is necessary, remove the cell
cap(s) and top-up the relevant cell to the
UPPER level marking using only distilled
water. Note: Do not use ordinary tap water, as
this will damage the battery. Refit the cell
cap(s), ensuring each one is securely fitted,
and map up any spilt water.

Batteries with a solid (non-
translucent) casing

4 On batteries where it is not possible to see
the electrolyte level through the casing, the
level Is checked via the cell filler cap
apertures. Remove the cap from each battery
cell and, looking down through cap apertures,
«check that the electrolyte level is up to the
‘base of the aperture neck.

5 If topping-up is necessary, top-up the

s relevant cell to the base of the neck using only

distilled water. Note: Do not use ordinary tap

. water, as this will damage the battery. Refit

the cell cap(s), ensuring each one is securely

fitted, and mop up any spilt water.

oother electrical circuits must

Standard and low-m
battery - testing Aue

6 Ifthe vehicle covers a sm )
it is worthwhile checking tr?g ::r:;?f; Mieage
of the electrolyte every three moc Sraviy
determine the state of charge of than:,:s' lo
Use a hydrometer to make the chegk“&y‘
compare the results with the followin 1
Note that the specific gravity readings 5k
an electrolyte temperature of 15°C mgf‘gf‘”*
every 10°C (18°F) below 15°C (60°F) subrfm
0.007. For every 10°C (18°F) abclwe 1?“&
(60°F), add 0.007. However, for Convenjg ¢
the temperatures quoted in the fol]nwing table
are ambient (outdoor air) temperatys
above or below 25°C (77°F); o
Above Below
25°C (T7°F) 25°C e
Fully-charged  1.210to 1.230 1,270 to 1.2
70% charged  1.170t0 1.190 1230 to1 24
Fully-discharged 1.050 to 1.070 1.110t0 1,135
7 If the battery condition is suspect, first
check the specific gravity of electrolyta in
each cell. A variation of 0.040 or moe [
between any cells indicates loss of electrojts, £
or deterioration of the internal plates,
8 If the specific gravity variation is 0.040 or
more, a new battery should be fitted. If the cel
variation is satisfactory but the battery is
discharged, it should be charged as
described later in this Section.

Nance
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Maintenance-free battery - e
testing -

9 In cases where a ‘sealed for life'
maintenance-free battery is fitted, topping-up
and testing of the electrolyte in each cell isnol
possible. The condition of the battery can
therefore only be tested using a battery
condition indicator or a voltmeter.

10 One type of maintenance-free battefy
which may be fitted is the ‘Delco’ typ
maintenance-free battery, with a bUHT'IIﬂ
charge condition indicator. The indicalor is
located in the top of the battery casing, a
indicates the condition of the battery from
colour. If the indicator shows green, then the
battery is in a good state of charge. If the
indicator turns darker, eventually to black:
then the battery requires charging: =
described later in this Section. If the indicalof
shows clear/yellow, then the electrolyte -
in the battery is too low to allow further
and the battery should be renewed: P2
attempt to charge, load or jump starta
when the indicator shows clear/yelloW: o
11 If testing the battery using @ VOtTE,
connect the voltmeter across the battefi);
compare the result wlt: thoizr?é‘:a." ;
Specifications under ‘chargé ot
tezt is only accurate if the battery h:;_w
been subjected to any kind of cha i cast:
previous six hours. If this IS not th% e
switch on the headlights for 30 ying 18
wait four to five minutes bafor:;:&- o
battery after switching off m:«: switdi‘dd"




