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Fig. 75 Checking 3IAW warning light conrol

TEST 9. Checking 3AW Warning Light Control

The 10AC and }1AC alternator systems normally
incorporate a 3JAW charge warning light control.

If the charging system is operating satisfactorily, but
the warning light does not function correctly (either by
remaining ‘on’ or ‘off "), it indicates that the 3AW ¢t
the connecting wire is faulty.

(a) Connect a voltmeter between the A L termunal of

the alternator and earth. (Fig. 75a.

(b) Start and run the engine at approx. 1,500 r=v/min
The voltmeter should read between 6-3V (12%

systems) or 14-15V (24V systems). A hizh voltage
or no reading at the AL’ terminal indicates faulty
rectifier diode.

(c) Remove the leads from terminals "E” and "WL' on
the 3AW. and link them together (Fig. 75b).
When the ignition is switched ‘on™. the warning
lamp should be illuminated.

Note: 1. 1f the bulb now lights, the 3JAW control is
probably faulty.

2. Should the warning light remain out. the
bulb and circuit should be checked.
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Fig. 76 Hydrometer test
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15/16/17/18/20ACR SYSTEMS

TEST 1. Battery Test
Using a hydrometer, check that the battery is at
least 70% charged and in good condition, see Fig. 76.
A battery fault can have an adverse effect on the
charging system. For example, a sulphated battery will
produce a low charge rate, whereas a battery with a
shorted cell will produce a high charge rate

TEST 2. Drive Belt Tension

Allow 13-19 mm (0-5"-0-75") play when moderate
finger pressure is applied to the longest run of the belt,
see Fig. 77.

The alternator will not charge the battery if the drive
belt is too slack. On the other hand, an excessively tight
belt may damage the bearings.

If the belt is worn or oily, it should be replaced with
a premium grade type.

TEST 3. Connections
Ensure that all leads are in position.

TEST 4. Cable Continuity
(a) Remove all the connections from the alternator
terminals.

(b) Switch on the ignition.

Fig. 71 Drive belt tension
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(c) Connect the voltmeter between a good earth and
each of the disconnected leads in turn. Fig. 78.
The voltmeter should indicate battery voltage.

Note: 1. A zero reading indicates open-circuit leads

(or faulty bulb if ‘IND’ lead).

2. Where the additional earth terminal s used
on the alternator, the voltmeter reading for
that connection will be zero

4. On replacing the connections, failure of the
warning light indicates a faulty alternator
field circuit or regulator. If the warning light
is illuminated, proceed to Test 3.

TEST 5. Checking Alternator Maximum Output
“The alternator should be run for a few minutes to en-

sure that the tests are carried out at the normal

operating temperature. Then, stop the engine.

(a) Disconnect the battery earth cable.

(b) Connect an ammeter between the starter solenoid
terminal and the alternator main output cable,
Fig. 79.

(c) Remove the connections at the alternator and the
moulded cover. Then re-make the connections.
Use a jumper lead to short together the ‘F’ and
‘" connections of the voltage regulator unit.

8TR — Green lead and black lead (i.e.
earth).
8TRD — Green lead and earth.
11TR/14TR — Regulator frame and earth.

(d) Re-connect the battery earth cable.

(e) Switch on the ignition (or auxiliary switch for diesel
vehicles) and check that the warning light comes
on.

(f) Start the engine and slowly increase speed. At

" approx. 3,000 engine rev/min, the ammeter reading
should equal the maximum rated output of the

alternator.

Alternator Model Ammeter Reading
1SACR 28A
16ACR J4A
17ACR ' 36A

17ACR (De-rated) 25A
I8ACR 43A
20ACR 66A

Note: If the ammeter reading is low, the alternator is at
fault. ,
TEST 6. Checking Voltage Drop in Charging Circuit
Use a voltmeter to check for high resistance in the
charging circuit, see Fig. 80.
(a) Connect a voltmeter between the battery insulated
terminal and the alternator main output terminal.
(b) Switch on the vehicle lighting load (headlamps on
main beam). Start and run engine at approx.
3,000 rev/min. The voltmeter reading should not
exceed 0-5V.
(c) Transfer the voltmeter connections 1o the battery
earth terminal and the alternator body.
(d) Start and run the engine as in (b). The voitmeter
reading should not exceed 0-25V.
Note: If the readings are higher, then there is a high
resistance in the circuit which must be located
and rectified.

TEST 7. Checking Voltage Regulator Setting
Before checking the voltage regulator setting, it 1s
essential that a battery in a well-charged condition 1s
fitted to the vehicle.
(a) Disconnect the battery earth cable.
(b) Connect an ammeter between the starter solenoid
terminal and the alternator main output cable

Connect a voltmeter across the battery terminals,

Fig. 81.

®

v
Fig. 79 Checking alternator maximum output
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Fig. 80 Checking voltage drop in charéing circuit
SOLENOID

ALTERNATOR

Fig. 81 Checking voltage regulator setting

(c) Re-connect the battery earth cable.

(d) Start and run the engine at approx. 3,000 rev/min

until the ammeter reading is less than 10 amperes.

The voltineter reading should be within the limits
13.6-14-4V.

If the reading is unstable or outside the specified
limits, the voltage regulator is faulty and should be
replaced.

Note: When checking battery-sensed alternators, first
check for high resistance in sensing lead.
Connect known good lead between battery
“1ve' terminal and alternator terminal ‘B’
and repeat TEST 7.
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INTRODUCTION

In order to comply with legal requirements, the
motor vehicle must be fitted with certain forms of
lighting which must be maintained in working con-
dition. B

Although the requirements may vary slightly with
different types of vehicles, in general, the present
requirements are as follows:

I. Headlamps (two minimum).

2. Side, rear and number plate lamps.
3. Direction indicator lamps.

4. Stop lamps.

Apart from the legal aspect, efficient lighting will
enable the driver to *see and be seen”, and a driver
using defective or incorrectly aligned lamps is not only
a danger to himself but also to other road users. [t
must be remembered that lights and lamp alignment
are part of the M.O.T. test on vehicles requiring a
certificate.

LIGHTING

Additional lamps may be fitted to a vehicle, but they
must comply with the regulations governing those
particular lamps.

For example, any additional lamps fitted to the front
of a vehicle where the mounting height exceeds 24”
from the ground to the centre of the lamps automatical-
ly become headlamps unless they .are used in con-
ditions of fog or falling snow. As such, they must
comply with requirements applicable to headlamps.

When testing lighting circuits the *“‘volt drop™ prin-
ciple will be used. This will involve checking the
“supply voltage available” under load (at the battery)
then the voltage available at the actual lamp involved.
Where the difference in voltage exceeds the permitted
limits the voltmeter will be connected in parallel with
both the supply and return sides of the circuit to deter-
mine where the fault exists. The exact procedure
will be stated in this section.

In the case of direction indicator circuits, it will be
necessary to use an ammeter in addition to the volt-
meter, as the operation of the “flasher” unit is depend-
ent on current consumption.

BATTERY
Vs
it
L \ :-
SOLENOID
.) TAIL LAMPS
\\6
SN
N SIDE LAMPS
. \ v
. . ) .
Fig. B2 Checking the side ) l/i g\lﬁ;ig:ra
and tail light circuit IGNITION o
SWITCH TO DiP SWITCH
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SIDE AND TAIL LIGHT CIRCUIT

ALL TESTS WITH SIDE AND TAIL LIGHTS
SWITCHED ON.

Refer to Fig. 82 for voltmeter positions.

TEST 1. Voltage at the Battery under Load
Connect voltmeter (V1) across the battery terminais
and note the reading.

TEST 2. Voltage at bulb connections

Connect the voltmeter across the bulb connections as
(V2). Note the reading. The difference in reading
(volt drop) should not exceed 107 of the system volt-
age. If the volt drop is excessive, proceed to Test 3
(insulated line).

TEST 3. Voltage drop on insulated line

Connect one side of voltmeter to the battery in-
sulated terminal and the other side to the bulb in-
sulated connection as (V3).

Note the reading.

TEST 4. Voltage drop on earth line

Connect one side of the voltmeter to the battery earth
terminal and the other side to the bulb earth con-
nection as (V4).

Note the reading.

If the total of the readings for Tests 3 and 4 exceeds
{09 of the system voltage, a high resistance exists on
either the insulated or earth lines or possibly both.

Bearing in mind that the total volt drop allowed is
10% (approx. 1-2V for a 12 volt system), it is per-
misible to have all this drop on one line or the other
or as a combination of both lines.

TEST 5. Bulb earth connection

If the volt drop figure on the earth side is the higher,
it is probably due to a bad connection between the
lamp body and earth. To check, connect the voltmeter

between the bulb earth connection and a good vehicle
earth (V5). Any reading indicates volt drop.

TESTS 6, 7, 8, 9 and 10. Checking insulated line

To check volt drop on the insulated line connect one
voltmeter lead to the battery insulated terminal and
move the other voltmeter connection as in (V6), (V7).
(V8). (V9) and (V 10) until the faulty section is Jocated.

HEADLIGHTS, STOP LIGHT AND
DIRECTION INDICATOR CIRCUITS

~ To check these circuits, exactly the same procedure
is used as described for the side and tail circuit. (Refer
to Figs. 83, 84 and 85).

~ In the case of direction indicators one additional test
is carried out together with the volt drop tests.

This involves removing the two leads from the 8FL
flasher unit or the leads marked *B’ and 'L’ from the
FL5 and connecting an ammeter in series with these
leads, as shown in Fig. 85.

With the indicator switch in either the right- or left-
hand position, the indicator lamps on one side should
light and the current registered on the ammeter should
be that of the flasher unit rating.

E.g. 3-6 amps or 4.3 amps or 4-8 amps.

Should the current consumption not match up to
that specified on the unit, then the rate of flash will be
incorrect. This is caused by one of the following:

|. The wrong flasher unit has been fitted.
2. Bulbs of incorrect wattage have been fitted.
3. One bulb is faulty (this can be checked visually).

4. A high resistance exists in the circuit. This should
be located using the volt drop test procedure.

Note: When testing indicator lamp circuits do nor make
a direct earth connection to any of the indicator
lamp insulated connections (i.e. bulb contacts).
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HEADLAMP ALIGNMENT

As previously stated, the headlamps can only be
fully efficient when correctly aligned.

The Lucas Beam Tester Mk. 111, as shown in Fig. 86.
is an instrument designed specifically for the accurate
checking and alignment of all types of vehicle head-
lamps.

In the absence of a beamtester, an alternative but
less accurate method of checking the alignment 1s as
follows; (see Fig. 87).

Position the vehicle on a piece of level ground 25 ft.
from the wall (or door) to be used as a screen. (25 ft.
is required in order to obtain 2 suitable beam pattern).
The vehicle must, as far as possible, be at right-angles
to the wall (or door).

Crosses are marked on the wall corresponding to |
the same centres as the headlamps (i.e. same distance !
apart and from the ground). These marks are then
used as a guide line for the correct alignment.

Fig. 86 Lucas Beam Tester Mk. {ll

Of Vehicle Distance Between Light

Lamp Centres
| ) /
-

A- Front Of Vehicle To Be Square With Screen.

B- Vehicle To Be Loaded And Standing On Level Ground.

C - Recommended - Distance For Setting Is At Least 25ft.
D-For Ease Of Setting Ore Headiamp Should Be Covered.

Fig. 87 Headlamp alignment (without beam tester)
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INTRODUCTION

The modern wiper motor is a permanent magnet type
incorporating two ceramic magnets housed in a
cylindrical steel yoke. This type of arrangement pro-
duces a higher torque output than a normal wire-wound
field system and consequently wiper arms having in-
creased spring pressure can be used.

*“Permanent magnet” wipers are produced in either
single- or two-speed form. The high speed require-
ments are provided by a second pdsitive brush position
to which the supply is connected when the higher speed
is required.

A further feature of this unit is dynamic or regenerat-
ive braking when the wiper switch is moved to the park
position. The control for this operation is on the gear-
box casting.

These motors are also available in “self-switching”
or “self-parking” versions.

The “self-switching” unit will stop at the end of its
normal wiping arc.

The “self-parking” motor, when switched off, will
reverse its rotation, operate an eccentric coupling and
extend its length of stroke to park beyond the normal
wiping arc (usually off the screen).

&/

No | COLOUR
142 |BLUE
3 |YELLOW
4 {WHITE

[ s [reo

Fig. 88 Wiper motor test plug
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WIPER TEST PROCEDURE

Testing of wiper switching and circuits could become
an exceedingly complex procedure. We therefore
recommend a quick but simple method of establishing
whether the fault lies in the wiper motor itself or the
switching. This involves the use of a made-up test plug.
The plug is the common wiper plug (easily obtainable),
as used on all present-day permanent magnet motors,
connected with four leads, red, blue, yellow and white
as shown in Fig. 88.

Note: Plug connections 1 and 2 should be linked at
rear of plug (blue lead).

Remove the wiper motor plug on the vehicle and
insert the test plug.

By connecting a 12V supply with ammeter in series
across the various combinations of the test plug leads
as shown in the following tests, it will be possible to
determine:

(a) That the motor is operating correctly.
(b) The current consumption of the motor (2—4 amps).

ALL TESTS WITH SCREEN WET.

ARMATURE VJ
LR

NORMAL SPEED Rl Y

14W, 1SW, 16W WIPERS
COLOUR CODE

R | RED

Y | YELLOW

BLUE _ f
WIWHITE A

+ —®

12V SUPPLY -

=4
Z |

Fig. 89 Test1. 14W, 15W and 16W wipers



Connections

Batt. " " Batt, " -~ Type of motor Result
TEST 1.
(Fig. 89)
Red Blue All types Motor runs at
normal speed
Do not disconnect battery supply from plug while the wiper blades are in the parked position.
TEST 2.
(Fig. 90)
Yellow Blue 2-speed motors Motor runs at
only high speed
TEST 3.
(Fig. 91}
Red White Self-switching Motor shouid run
types only to park position
then stop
TEST 4.
(Fig. 92)
White Red Self-parking Motor should run
types only to extended
park position -
then stop
|-
IS 2
ARMATURE
5 |
N N D
HIGH SPEED R} Y uiw
14 W, 15W, 16W WIPERS
COLOUR CODE
R |RED
Y | YELLOW ]
U1 BLUE ‘
WIWHITE 1
+
12V SUPPLY i
—_— ARMATURE
Fig. 90 Test 2. 14W, 15W and 16W wipers
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Fig. 91 Test 3.

14W and 15W wipers
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ARMATURE SE 2

- L[~

PARKX POSITION & STOP RI Y
16W WIPER
COLOUR CODE

RED
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BLUE
WHITE A J
+ (~)

4
12V SUPPLY

c

o
0

sic|<|{®

Fig. 92 Test 4. 16W wipers

If the motor fails to function in any one or more of
the previous tests, a faulty motor is indicated. If, how-
ever, the motor is satisfactory, the fault lies in the
switch or wiring on the vehicle.

Should the current consumption during the tests
exceed 4 amps, remove the wiper arms and blades and
repeat test. If current is still high this could indicate
excessive friction in the rack or link drive mechanism.
Disconnect the drive from the motor and again check
current consumption. A high current reading now
indicates a faulty motor. On the rack-type drive a pull

of 6 1bf. applied to the crosshead with a spring balance
should be sufficient to move the crosshead within the
outer casing, see Fig. 93. If not. the assembly must
be examined for faults.

Note: It should be remembered that where excessive
friction exists, overloading will result. Replacing
the motor will not solve the problem.

In cases where removal of the arms and blades
lowers the current consumption the fault is due to
either a contaminated screen or faulty arms or blades.

Fig. 93 Checking the wiper motor traasmission
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NOTES




pecifications Subject to Change Without Notice
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