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The purpose of this Service Manual is to enable the
various types of electrical eguipment to be correctly
serviced and maintained at optimum performance tevels,

This only applies to original equipment supplied by fFord
with the engine.

The appropriate parts of this publication should be read
in conjunction with the relevant sections of Volume | of
the current issue of the 2720 Range Service Manual.
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STARTING SYSTEM
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THE STARTING SYSTEM
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Two makes of starter motors aré used on the 2720 range
of engines, these are:

l. Lucas Type M50
2. CAV Type CAlLSG

A marine version of each make is also available; both of
these use marine {finished components for greater
protection against corrosion and can be readily identified
by the special white rnarine paint finish.

Both marine versions are suitable for insulated return
wiring systems, the Lucas M50 Marine starter being
fitted with an insulated main negative terminal and an
additional solenoid negative terminal. In all other
respects the marine versions are similar in mechanical
construction to their standard industrial counterparts.

LUCAS M50 and M50 MARINE STARTER MOTORS

Whiere differences between the two 'types exist, these
will be pointed out in the following text.

The pre-engaged starter {Fig. 1) is a four pole four brush
machine of 127 mm (5 in) diameter, having a solenoid
operated rolier clutch drive. The solenoid incorporates
two sets of contacts which provide two-stage switching.
When the starter is operated the pinion moves into full
engagement with the engine flywheel ring-gear and the
first and second stage contacts of the solenoid close
simultaneously, connecting all four field coils of the
starter to the battery; full cranking torgue then
develops.

@ @M ®®®W® ik w0 E
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Fig. 1 - Starter, Dismantled. Inset Shows Different Negative Terminal Components for Marine Version

. Nut and Spring Washer
(C/E Cover Earth Stud)

2. Sealing Washers

3. Commutator End Cover

4. Sealing Ring

5. Brush Gear Assembly
comprising Earth
Brushes and Springs

6. Bearing Bush

7. Fibre Washer

8. Steel Thrust Washer

9. Flexible Link

10. Brake Shoes and Cross Peg

I 1. Copper Link

Insulated Negative
Brushes on
Marine Version

12. Solenoid Unit

13. Return Spring

14. Sealing Gromrmet {Deleted on
Marine Versions)

15, Engagement Lever

16. Gasket

17. Eccentric Pivot Pin {a) Not

18. Drive End Fixing Bracket

19. Armature

20, Insulated Brushes
(Field Coils)

21. Yoke

22. Through Bolts

23. Field Coils

24, Sealing Ring

25. Intermediate Bracket
26. Drive Assembly

27. Thrust Collar

28. Jump Ring

(b) Spring Washer

{c) Plain Washer

(d) Insulated Washer
(Outside Cover)

{e) Insulated Bush
{Inside Cover)
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STARTING SYSTEM
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On occasions when the tooth-to-1obth abutment occurs, j
the salennid nluneer continues to move by comprassinn a . . o

T ldnve engagement spring iside” The plinger” Tnis piungec ™
movement causes the first stage contacts. to- clese,
connecting one of the field coils to the batiery. The
starter armature now turns at low speed and the pressure
of the drive engagement spring, combined with push
screw assistance from the drive helix, causes the pinion

to move into mesh,

W¥hen the pinion is fully engaged, the solencid second
stage contacts close, and the remaining three field coils

are connected to the battery. (Figs. 2, 3 and 4)
? Gfinfa4
:

&
8
G/3p{a3
Fig. 2 - Explanation of Two-Stage Switching
1. Engagement Spring 10. Plunger
2. Return Spring I 1. Operating Lever and
3. Solenoid Hold-On Winding Pivot
4, Switch Operating Spindles 12. Armature Shaft .
{concentric) 13. Pinion f ) . _ Gfaops
5. First Switch Contacts l4. Field System:
6. Second Switch Contacts Four Field Coils
7. Fixed Contacts in Parallel
8. Battery 15. Roller Clutch

2. Solenoid Operating Winding 16. Ring Gear

NOTE: The wiring shown in Figs. 2, 3 and #4, is for the
standard earth return system. Fig. 5 shows the insulated
return system wiring used on marine starter applications.

The solenoid is energised in the conventional marnner to
move the pinion towards the ring gear on the engine
flywheél.

The roller ciutch prevents the armature from rotating
excessively if the drive remains in mesh with the
flywheel after the engine has started.

GJ/30/46

Fig. 5 - Insulated Return Wiring System
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STARTING S5YSTEM

The starter motor is oil and watertight (except from the
h.:-l! hmlrlno\ nnd fhn caalc arP |nraﬂ=r1 as fnllnw"

1. Batween the commutator end cover anr:l volfe.

2. Between the intermediate bracket and yoke.
3. Between the solencid and drive-end bracket,

4. At both ends of the through bolts, at the earthing
stud, solenoid fixing studs, and brush gear plate securing
screws (in the outer face of the commutator end cover),
see Fig. |.

ROUTINE MAINTENANCE

No routine maintenance is necessary, the tightness of
the electrical connecticns should however be checked
periodically. '

The starter motor should be dismantled for detailed
inspection during major engine overhaul.

The commutator should aiso be examined and the bearing
bushes renewed; refer to section on 'Bench Inspection'.

OVERHAULING THE STARTER MOTOR
To Dismantie

I. Remove the copper link which connects the solenoid
terminal 52 to the yoke terminal,

2. Disconnect the flexible link connecting the solenoid
terminal 51 to the first stage field coil inside the yoke.

3. Remove the solerioid securing nuts, washers and
seals and withdraw the solenoid unit complete with
gasket from the drive end fixing bracket. Also the smal}
sealing washer from the solenoid fixing studs.

NOTE: The solenoid plunger will be left attached to the
starter when the main part of the solencid is withdrawn,

To remove the solenoid plunger, grip plunger by hand and
lift up the ifront end of the plunger. Withdraw the
plunger from the fork in which it pivots at the top of the
drive engagement lever.

4. Remove the sealing grommet which is wedged
between the lemg bracket and yoke. This is not fitted
10 marine versions.

5. Remove the through bolts complete with washers
and sealing washers.

!
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6. Remove the two screws from the outer face of the

. Commutator e d cover, (These screws secure the brush

Frndd ot thd'end deverl.

on marine starter motors, remove the negative terminal
nut, spring washer, plain washer and insulating washer.

The commutator end cover assembly, comprising sealing
ring, brake shoe assembly, steel thrust washer, fibre
packing washer and bearing bush can now be removed,
leaving the brush gear in position on the commutator.

On marine starter motors, the negative terminal and
insulating bush will also be left in position.

7. To remove the brushgear assembly, grip the
commutator end of the armature shaft and pull the
armature forward so as to fully expose commutator and
brushgear. Using a wire hook or a small screwdriver,
lever up the brush springs so that the brushes can be
disengaged from their brush boxes. Remove the
brushgear assembly.

8. Withdraw the yoke assembly from the armature and
drive end bracket. Remove the sealing ring between the
yoke and intermediate bracket,

9. Unscrew the eccentric pivot pin from the fixing
bracket and remove the drive end fixing bracket drive
engagement lever, armature complete with roller clutch
drive and intermediate bracket.

NOTE: Separation of the fixing and intermediate
bracket may cause two small sealing washers to become
dislodged from a recess in the through bolt holes of the
fixing bracket. Ensure these are retrieved.

10. Dismantle the armature assembly roller clutch and
intérmediate bracket using a tubular. tool (e.g. box
spanner). Réemove the thrust collar from the armature
shaft, ensuring thar if any packing shims have been
fitted these are retrieved.

Bench Inspection

The surface of the commutator should be clean and free
from burnt spots. Clean the commutator with a petrol
moistened cloth. I necessary, use very fine glass paper
or emery cloth, prior to using the petrol moistened cloth.

The commutator may be skimmed to a minimum
diameter of 38 mm (1,5 in} before a replacement
armature becomes necessary. If the skimming coperation
has been carried out the commutator surface must be
polished with very fine glass paper or emery cloth, The
insulation slots must not be under cut.

s e
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STARTING SYSTEM

If there are signs of thrown solder or the conductors

e aet Ta T rnnmnnfr ‘H'\n maotoe

p bab]y pedri over speeamg l.,neCK the operation of

ihe roller cluich arives -

If the armature fouls the pole shoes, it indicates worn
bearings, loose pole shoes, or the armature shaft is
distorted. Check the armature in a lathe, if it is out of
true, renew. If the armature is satisfactory, renew the
bearings in both end brackets.

Check armature insulation with a |10V ac 15W test lamp
connected between one of the commutator segments and
the armature shaft (Fig. 6).

If the lamp lights, the insulation is unsatisfactory.

15W

10V |
Pl —

G/30/47

G/30/48

Fig. 6 - Armature Insulation Test

Check the armature for short-circuit windings, using
SGROWLER" equipment test gear.

Brushes should move freely in the brush boxes. Sticking
brushes should be cleaned with a petrol moistened cloth.

Brushes which are worn to less than specified length
must be renewed. Service brushes are preformed and do
not require "bedding" to the commutator.

Fig. 7 - Brush and Terminal Arrangement (Field Coils)

Renewing the Field Coil Brushes

Place the yoke assembly on its end, with the brush and
terminal arrangement uppermost. Cut the worn brush
flexible lead as near as possible to the field coil
conductor. Carefully prise the brush flexible jointing
part of the conductors away from the yoke, to provide
sufficient space for soldering new brushes in position.
Separate the ends of the two brush flexible leads and
position one each side of the conductor, Pinch the ends
of the flexible leads and conductor together with long
nosed pliers and bend the brush and flexibles over the
edge of the yoke to help hold the leads in position during
soldering (Fig. 7). Solder the brush flexible leads to the
fiedld coil conductor, using an iron of sufficient size to
m§ke a pgood quick joint without overheating the
components. Repeat the operation for the second brush.

Renewing Earth Brushes on Standard Starter

Place a hot soldering iron on the rolled over contact
holding the brush flexible joint. When the solder is
molten; using a small screwdriver, prise up the metal
sufficiently to allow removal of the old brush lead.
Insert the new brush lead and solder it in place,

Renewing Negative Brushes on Marine Starter

The negative terminal and brush assembly must be
replaced as a complete unit.

QCTOBENR 1982
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STARTING SYSTEM

Checking the Spring Pressure

e e
2 WhCle

Bri€h cpring. pressure shouid be.ghetked w
of the brush gear loosely assembled to the commutator
(ie. all four brushes assembled in their working
position). Hold the brush gear assembly firmly
centralised on the commutator and apply a pull-type
spring gauge to each spring in turn (Fig. 8). The reading
should be within the specified limits when the spring just
leaves the brush.

G/30/49

Fig. 8 - Checking Brush Spring Pressute
Checking the Brush Gear Insulation

Connect a 110 V a.c. 15 Watt test lamp between a clean
part of the brush gear plate and each insulated brush box
in turn,

If the lamp lights, the insulation between the brush boxes
and the brushgear is unsatisfactory and the brush gear
assembly must be renewed,

Checking Field Coil Insulation

Ensure that both insulated brushes are clear of ihe yoke
and connect a £10 V a.c. 15 watt test lamp between the
eyelet of the flexible link and a clean part of the yoke.
If the lamp lights, there is a short circuit between the
field coils and the yoke. Also check the insulation of the
yoke terminal.

If the field coils are faulty, the assembly should be
renewed.

OCTOBER 1982
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Field Coil Continuity and Inter-Winding Insulation
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varyl

method of interconnecting the conductors. the continuity

of the field coils and the presence of a short circuit
between windings can only be determined by using
special equipment. The field coils should be visually
inspected in situ for signs of obvious faults. Check the
various joints of the field coil assembly and look for
discolouration (due to burning) of the winding insulation
tape, which could indicate short-circuited windings. If in
doubt, the field coil should be proved by substitution.

Renewing the Field Coil Assembty

Before disturbing the original fitting of the field coils,
pay particular attention to the following:

The close-forming of the field coil conductors to the
yoke to ensure adequate clearance for the armature,

A minimum clearance of 10,32 mm (0,406 in) between
the edge of the field coil assembly and the end face of
the yoke.

The forming of the conductors around the two through
bolt entry points.

The build-up of the insulators and washers associated
with the yoke terminals.

Use a wheel-operated or power-assisted screwdriver to
unscrew and refit the pole shoe retaining screws. The
fitting operation will be facilitated by using pole shoe
expanding equipment and the screws should be
progressively tightened to the specified torque, Tighten
the yoke terminals lower fixing nuts to the specified
torque value.

NO'ITE: 'Studlock 270" compound should be applied to the
pele retaining screws.

Bearings

The commutator end cover intermediate bracket and
drive end fixing bracket are fitted with self lubricating
porous bronze bushes. New bushes should be allowed to
stand for 24 hours at room temperature completely
immersed in clean light engine oil. Alternatively the
bush may be immersed in light engine oil at [oooC
(2129F) for two hours, and allowed .te cool before
removal. Bushes must not be reamed after fitting,
otherwise the self lubricating qualities will be impaired.

MODEL 2720/5ECTION | PAGE NO. &
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STARTING SYSTEM

Bushes must be replaced when there is excessive side
_play of the armature shaft. Fouling of the pole-shoes by

_AFmALUC S, OF ARSI DI ationy i TNe

Commutator-end cover bush 12,82 mm (0,305 inh.

Intermediate bracket bush 28,62 mm (1,127 in).
Drive end fixing bracket bush 17,4 mm (0,675 in).

The bush in the commuiatoer end cover can be removed
by inserting a 14,30 mm (0,563 in} thread tap and then
withdrawing the tap complete with the bush.

The bushes in the intermediate bracket and drive end
fixing bracket can be removed by using a press, or by
supporting the bracket and carefully tapping the bush out
with a mandrel.

New bushes should 2e pressed or ~carefully driven
squarely into position using a shouldered polished
mandrel with a bush fitting dimension as follows:

Comenutator-end cover bush 12,712 mm (0,5005 in)
Intermediate bracket bush 31,054 mm (1,1226 in)

Drive end fixing bracket bush 17,030 mm (0,6705 in)

Roller Clutch and Drive Operating Mechanism

The roller clutch is an over-running device which
prevents the armature from rotating at excessive speed
if the drive i5s held in engagement, after the engine has
started.

A roller ¢lutch drive assembly in good condition provides
instantaneous take-up of the drive in one direction while
it is free to rotate in the other. The assembly should
move freely along the armature shaft splines without
roughness or tendency to bind. All moving parts should
be smeared liberally with Shell 582628 (cold climate}
Retinax "A' (hot climate).

52

PETN

Solenoid

Al

o
3

.ad
e

ke pringrodisiier thE plihder i

plunger is. also fitted with a lost motion spring (Fi
which provides a measure of Jost Motion ag the drive’
commences to disengage, ensuring that the solenoid
contacts are open before the pinion retracts. This also
takes effect if the pinion remains engaged with the
flywheel ring gear when the solenoid switch is released.

Before dismantling the solenoid, check for coil winding
continuity and satisfactory closing of the first and
second stage contacts associated with terminals 51 and
52 as [ollows:

Standard Starter

Connect a resistance ineter between terminal 52 and
earth to measure resistance of both coils in series; a
reading of approximately 0,8 ohm should be indicated.

Connect one meter lead to the 'BATT' terminal and the
other meter lead to terminals 51 and 52 in turn; there
should be no continuity. Repeat the test while
depressing the solenoid plunger by hand; zero resistance
should be indicated in each case.

Marine starter

Connect meter between terminal 52 and the negative
‘Lucar' blade terminal to measure the resistance of both
coils in series; a reading of approximately 0,8 ohm
should be indicated.

Connect one meter lead to the 'BATT terminal and the
other meter lead to terminals S| and S2 in turn; there
should be no continuity. Repeat the test while
dépressing the solenoid plunger by hand; zero resistance
should be indicated in each case.

Renewing Contacts

After being in service for long periods, the contacts may
require renewing. If this is necessary, the major part of
the solenoid can be retained and the solenoid repaired by
fitting a service replacement contact set comprising
terminal and base assembly - refer to Fig. 9.

e
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Remove the two screws securing the teriminal and base

assembly to the solenoid body. Apply a hot soldering

iron alternatively to each of the socldered terminal

TE B0 B NG WELL A i bt s, St b

T hE ifElied s6lder out o1 the Joints by tapping

- the solenoid terminad ends sharply down on the wench.
Now Elamp the solendid bédy securely and, while
continually puilling on the mouided cover, apply a
soldering iron alternatively to the two soldered
connections until terminal and base assemnbly is free.
#hen remaking soldered connections, avoid dry-soldered
joints by ensuring that the parts are clean and
adequately heated before applying solder. Tighten the
terminal and base assembly fixing screws to the
specified torque.

Check insulation between windings and solenoid body on
marine starter.

- W T R TR

= n

NOTE: On marine starters, an additional 'Lucar' blade
{18} is iitted to provide the negative connection to the
solencid coil.

[0 keasseirble =

l. Fit the intermediate bracket and drive assembly to
the armature. (Check that the shims have been included
between the armature core and the intermediate
bracket).

2. Fit the sealing ring to the groove in the
intermediate bracket. Alse fit the sealing washers to
the fixing bracket, one at each end, through the bolt
entry point and one on the dowel peg (Fig, 9).

3. Assemble the armature sub-assembly to the tixing
bracket, locating the intermediate bracket with the
dowel peg in the fixing bracket.

G/30/50 e
Fig- 9 - Solenoid Dismantled S _
l. Lost Motion Spring 7. Moulded Cover 3 13, Sealing Washer(s)
2. Plunger Return Spring 8. 'Lucar’ Terminal Blade ‘ 14, Fixing Screw (Moulded Cover)
3. Plunger 9. Main Input Terminal(s) with 15. End of Series Winding (52}
4. Start of Shunt and Series Copper Strap Marked 'BAT' 16. End of Shunt Winding
Windings ('Lucar' Terminai) 0. Terminal 52 17. Solenoid Body
5. Brass Sleeve and Cross Pin I I. Termina} Sl 18. 'Lucar' Negative Terminal Blade
6. Moving Contacts 12. Sealing Ring - See 'Note'
A
&
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4.  Slide the yoke. assembly over the armature and .

locate with
ihe iR TLE FrooaWyo R SiERE S
sulficient clearance between the armature and the field
coil Cofidufrors, particitaily 5t tne icougH bolt entry
points. o

dowel peg protruding through the edge o

oo AT Lty T REEMO ehpec 2o,

3. Locate partiajly in their holders the two earth or
negative brushes and then the two field brushes. The
spring should be wedged against the sides of the brushes
to hold them temporarily in the lifted position for
reassembly purposes.

6. Place the brush gear assembly partially over the
commutator (as far as the brush flexible leads will
allow). Locate the two tarough bolts in the hali-holes of
the brush gear plate and screw the bolts a few threads
into the {ixing bracket to position the brush gear plate in
its correct assembly position.

7. Press the brushes on to the commutator and check
that the springs are properly located before finally
fitting the brush gear assembly to its working position.

8. Position the armature with the brake shoe cross peg
in line with the two threaded holes in the brush gear
plate.

9. Remove the two through bolts, but do not disturb
the position of the brush gear plate;

10. Assemble the fibre washer, steel washer and brake
shoe parts into the commutator end cover {refer to Fig.
} to ensure correct sequence of assembly).

11. Position the brake shoes in the commiutator end
cover with the cross peg slot in line with the two

smallest of the four holes in the cover.
12. Fit sealing ring fo the commutator end cover.

On marine starters, place insulating washer, large
diameter end first; onto the negative terminal of the
brush gear plate. ' S '

12. Locate the. dowel peg in the end cover
approximately in line with the dowel hole in the end face
of the yoke and. logsely assemble the end cover on the
armature shaft and to the yoke.

1%, First, [ix the two through bolts and then fix the two
brush gear securing screws, Wifficulty in locating the
threads of the brush gear securing screws is avoided by
fixing the through bolts prior to the brush gear securing
screws),

e,

I3. Loosely ji1 the eccentric pivol pin through the drjve
engagemend |ever and into the fixing bracket. The pivot

! * . [ b - -t _A_I:?_o- £tons
pinion "postmidh niist be s& "by” adjosting trie pi
witedl Live Siarier 15 fully assemibled:

[EPT R

-G

16. Fit the block shaped sealing grommet hetween the
yoke and solenoid mounting portion of the fixing
bracket. (Soaping the grommet will facilitate fitting).

NOTE: This sealing grommet is not fitted to inarine
starter rnotors,

7. Fit the solenoid plunger to the drive engagement
lever. Fit the solencid unit {positive 'Lucar' terminal
blade uppermost) complete with Basket and sealing
washers.

18. Connect the solencid terminals SI and 52 to the
starter flexible link and yoke terminal respectively,

Pinion Setting

The position of the pinion must be set after reassembling
the starter motor.

The amount of adjustment of the eccentric pivot for
setting the pinion is 1309, and the centre of this limit
is denoted by asn arrow head marking on the fixing
bracket. When adjusting the pinion position, first apply a
coat of 'Studlock' 270 compound to the threads of the
pivot pin, then turn the pivort pin until correct
adjustment of the pinion is obtzined with the arrow head
marking on the end face of the pivot pin within the
180° limit of the fixing bracket marking, After
adjustment, secure the pinion setting by tightening the
Pivot pin lock nut 1o the specified torque., ’

On marine starters, assemble the insulating washer, plain G/30/51
washer and spring washer onto the negative terminal and
secure with the nut. Fig. 10 - Setting the Pinion Movement
. ). Switch
) 2, Eccentric Pivot Pin
3. Dimension when the Solenoid is Energised
. To 6 volt Test Supply
Ky
WITORER 1uy7 MONEL 2720/SECTION | PAGE NO. 9



To check or carrry out the adjustment, Connect a 6 voli
supply between the solenoid 'Lucar' IEmunal dnd the

he "fu!loj;”éngai;e _ﬁoSIIfbn). With' the pinion
presseo iigntly back, rnieasiife thé Space tigtiveen the
front pinion and the thrust collar on the armature shaft,
This should be 0,40 to 0,63 mm {0,015 to 0,025 in).

NOTE: On marine starters, connect the 6V supply
between the solenaid positive and negative 'Lucar' blade
terminals.

CAV CA45G & CA45G-M STARTER MOTORS

DESCRIPTION

The CA45G starter motor is 11& mm (45 in) in
diameter. It is of co-axial construction, the two stage
operating solenoid switch unit being mounted internally
around the armature shaft - (Fig. 11).

All CA45G starters are splash and dust proof. A sealed
version is also available that incorporates additional
drive end oil seals; these prevent oil from the flywheel
housing entering the starter.

The design of the starter is such that pinion engagement
occurs under reduced power thus avondmg heavy
engagement shock and excessive wear of the pinion and
flywheel teeth.

Full power is apphed only when the pinion is fully
engaged. The pinion is locked in the "fully engaged
position 1o prevent prernature ejection.

An overspeed deévice is mcorporated that prevents the
armature from being drwen at excessively hlgh speeds by
the engine. '

OPERATION

The maih terminals are permanently connected to the

battery supply, operation of thé starter being controlled’

by the application of battery power 1o the solenoid
termina(s).

On CA45G starter moters iiitended for earth return
wiring systems, only one solenoid terminai is provided;
the other side of the solenoid wmdmg is earthed to the
starter motor casing - (Fig, 13).

On CA45G starter motors intended for insulated return
wiring systems and on marine versions, two solenoid
terininals are provided - (Fig. 14).

-

F

when reading ihe [ollowing 1ext Jescribing the sequence
.0l operation, refer 10 Fig. 12 which shows the starter

el T n sery gy vl

e U R

When the sfarter solenouj is eferpised, 113 pluriper idves
forward. Four spring loaded steel segments mounted in
the plunger bear against a shoulder on the pinion sleeve
and move the pinion sleeve and integral pinion forward
to its first position. At the same time, the [irst stage
contacts close and current is applied to the starter
windings via a built-in resistor, The armature rotates
vnder reduced power and the pinion is driven into
engagement by means of the arinature shait helix.

When the pinion is almost fully forward, the second stage
contacts close, shorting out the resistor and applymg full
battery power to the starter wmdmgs When the pinion
sleeve is fully forward it is locked in position by four
balls located in the sleeve which drop into an annular
groove in the armature shaft. A spring loaded sleeve
slides over the balls to keep them in position,

As the pinion sleeve moves fully forward, a ramp on the
sleeve forces the four spring loaded segments cutwards
where they are held in position by the magnetic field of
the solenoid.

Should the engine start to drive the armature at a speed
in excess of the permitted maximum, then the overspeed
device will operate. This consists of four additional
steel balls housed in the pinion sleeve. At speeds of
between 10,000 and 13,000 rpm they move outwards
under centrlfugal force against & ramp oh the Iocklng
collar. The locking collar is forced back against its
spring thus releasing the four locking balls from the
annular groove in the armatyre shaft. The piniop is now
driven back along the helix to its’ nrlgmal position; _ the
shoulder passing through the four steel segments. which
are being held out by magnetic force. The starter will
continue to run unloaded untit switched off..

If the starter, is switched off before the overspeed dévice
has operaied the splendid plunger, in moving . back,
pushes the locking collar backwards and releases the
locking balls thus enabling the pinion sleeve to return to
its original position.

OCTOBER 1952
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Fig. 11 - Tne Starter Motor - Part
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Fig. 12 - Operational Sequence of CA45G Starter
A. At rest position. I.  Pinion Return Spring
. 2. Pinion Sleeve

B. Engaging position: Solenoid plunger is drawn 3. Solenoid Plunger

forward and Ist stage contacts close. Pinion k. Ist Stage Contacts

is engaged and armature rotates. 5. Segments

6. Overspeed Balls

C. Cranking position: Pinion fully engaged. 7. Lock Collar

Locking balls retained by locking collar and 8. Trip Collar

2nd stage contacts closed. 9. Locking Balls

10. Trigger

¥, Overspeed position: Centrifugal force exerted Il.  2nd Stage Contacts

on overspeed balls has pushed locking collar 12.  Solenoid

back. Segments are held out by solenoid flux.

Pinion is now {ree to be driven out of engagement.

L
L
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G/30/54 -]

G/30/55 &

Fig. I3 - Starter Wired for Earth Refurn Wiring System
l. Starter Push Switch 4. Starter Motor

2. Relay 5, Battery

3. 12V Winding Shown Dotted

ROUTINE MAINTENANCE

Very little servicing is necessary but in order to ensure
maximum life and trouble-free starting, we suggest that
the following maintenance procedures be undertaken at
regular intervals, the length of which are dependent on
operating conditions. :

Brushgear

Reinove .the commutator cover, and ensure that the
brushes are free in their holders by lifting the brush
springs clear of the brushes and pulling gently on the
brush leads. 1f a brush is inclined to stick, remove it
from its holder and clean the brush and the inside of the
holder with clean cloth moistened in carbon
tetrachioride. Be sure to replace the brush in its original
position, so that the curvature of its contact surface
accurately conforins with the commutator periphery.

(5

Fig. 14 - Startér Wired for Insulated Return Wiring System
1. Starter Push Switch 4. Starter Motor

2. Relay 5. Battery

3. 12V Winding Shown Dotted

See that the braided sieeving on the brush leads has not
becone burnt or charred, thus creating the danger of
short circuits.

Brushes must be replaced as soon as the speéiﬁed
mifiimum length is reached.

k|
Replace the commutator cover, ensuring that the yoke
windows are fully covered and that the cover fixing
screw is at the bottom of the starter when the starter is
mounted on the engine. This is most important, as fuel
oil and water may enter the machine if the cover is not
corcectly positioned,

Lubrication

The drive end bearing is luoricated by a wick contained
in a large oil reservoir in the drive end shield. The
capacity of this reservoir is such that it requires no
attention during routine maintenance but should be
refilled when the starter is dismantled at major averhaul
periods.

L e ]
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plug which must be removed to gain access to the filler
hole. New plugs only must be fitted and care taken to
ensure a positive fit in the filler hole.

An oil impregnated bearing is fitted at the commutator
end of the machine and requires no attention during
service. Under no circumstances should any attempt be
made to grease tne bearing as this inay adversely affect
its self-lubricating properties,

Cables and Mounting Bolts

The starter shouid be examined to ensure that its

, mounting bolts are securely fastened, and that all cable

connections are clean and tight. The cables should alse
be inspected for fractures, particularly at the point
where the cable enters the terminal lug. The cable
insulation should be free from chafing or deterioration
due 1o oil contamination.

To ensure effective operation of the starter it is
recommended that the total voltage drop in the cables,
starter switch, relay or any other switch in the circuit,
does not exceed 0,5 volt at 38 ampere for the starter
solenoid circuit and 0,25 volt at 5,3 ampere for the relay
switch circuit.

¥

OVERHAULING THE STARTER MOTOR
Dismantling

The figures in brackets relate to Fig. 15 unless otherwise
stated.

Disconnect the battery, disconnect all motor wiring
connections and remove the starter motor from the
engine.

l.  Remove the two core plugs (29) 1n the drive end
shield (5) with a sharp pointed instrument.

2. Unscrew the two field tzrminal screws (30) that are
exposed when the core plugs are removed.

3. Remove commutator cover (37).

alsa frees the field cail connections

- % TR A AT

DCTABER JY32
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4. Unscrew the brush lead screws, raise the brush

Ty S T

St e b ush- doad :\..

o an wprey
-5E neted tf neval ol

5. Unscrew and remove end cap (32}, When removing
the cap, care must be taken not to lose steel halt (18)
which is under pressure from spring {34).

6. Withdraw spring {34).

7. Qewmove circlip (17} and rthen withdraw  thrust
washer (33} and shimn washers (14).

8.  Unscrew and remove the two through-bolts (35).

9. Carefully remove cornmutator end shield (15) and
collect shims {36) from the end of the arinature shaft.
Keep these shims separate so that if the armature is to
be refitted, end flozt adjustinent is simplified by
refitting the original shims. :

10. Tap drive end shield (5) away Irom yoke (14)-with a
hide or wooden mallet, and then withdraw end shield
complete with armature,

1l. Secure the armature in an arinature clamp, and,
using either a 7/16 in BSF box spanner or socket with the
chamiered lead ground away, unscrew the pinion stop nut
(49} in the direction of the starter rotation. Remove the
thrust washer {(48), shim washer (47), pinion return spring
(2) and helix dust cover {1).

12, Remove core plug (4) and spring (3) from the drive
end shield.

13. Release the ball lock mechanism by pushing the end
shield towards the armature. With the lock collar held in
this | position, unscrew the plmon until the helix
dlsengages. Finally, slide the pinion, together with the
drivelend shield, off the armature shaft, and collect the
four steel balls (8) - six balls on 24V starters - and the
four overspeed balls which may fall through into the
inside of the pinion sleeve. Remove the armature from
the armature clamp.

14, Lsing the circlip pliefs, remove circlip (11) from the
end of the pinion sleeve. Remove shim.

D BN - WIS -

MODNEL 2720/SECTION | PAGE NOU g

.—mrl remnve the hrushes frnrn I"N‘ Imlrlrarc il_r )



STARTING SYSTEM

O@E@GEOME®®0 M@0

PO
®

@
®

BOORBOE

G/30/56

@@@@@@@@@@@@ @ OO

)

Fig. 15 - Sectional View of Starter

{. Helix Cover

2, Pinion Spring

3. Pinion Return Spring
. Lubricaior Cove FlUg
5. Drive End Shield

6. Solenoid Assembly
7. First Contact

8. Locking Balls

9. Lock Collar Spring
10. Trip Collar

L1. Circlip

12. Pole Screw

13. Pole Shoes

14, Yoke
15, Commutator End Shield
16. Shim Washers

17 Miestin
AP e ediwiip

i8. Steel Ball

19. Insulating Bush
20. Terminal Nut

21, Solenoid Terminal
22. Main Terminal
23, Terminal Nut

24. Insulating Bush
25. Screw

26. Spacer

27. Resistor Rivet

28. Resistor Flexible Lead
29, Cora Plug

30. Field Terininal Screw
31. Self Tapping Screws
32. End Cap

33. Thrust Washer

34, Recoil Spring

35. Through Bolts

36. Shims

37 Commutator Cover

38. Lock Collar

39. Trigger

50. Resistor

41. Trigger Spring
42, Second Contact
43. Solenoid Plunger
44. Lubricator Wick
4 5. Dust Scraper Ring
46. Pinion Assembly
47. Shim Washer

48. Thrust Washer
49, Pinion Stop Nut
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15. Remove trip collar {10, fock collar spring (9); and
lock collar (38).

TE "Withdfaw P
shield, [I any burrs gen on e pinion, tese
should be carefully”removea by use 6f a stone before
withdrawing the pinion.

{7. Detach the resistor flexible lead (28} from the
moving contact plate. On insulated return rmachines
there is a link to a binding post on the moving contact.

18. Free the resistor (4#0) from the drive end shield by
punching out the securing rivet {27) with a suitable
punch. Withdraw the resistor and the two nylon bushes
(26).

19. Unscrew main terminal nuts {23) and screw (25).
Remove insulating bush (24) and then withdraw main
terminal (22) from inside the housing. (Rotating the
terminal axially through 1807 simptlifies this operation),

20, Remove nuts (20) and insulating bush (I19) from
solenoid terminal (21). Push the terminal well into the
drive end shield so that it is clear of its hole.

NOTE: On insulated return starters, aiso remove similar
parts from the adjacent 'R terminal,

2i. Unscrew self-tapping screws {31) and withdraw
solenoid assembly (6) and main terminal insulator.

22. Remove the four seginents and the ‘garter' spring
from the annular groove in the bore of the. solenoid
plunger.

INSPECTION AND REPAIR OF COMPONENTS

NOTE: It is essential to femove all brush dust etc. from
components by using dry compressed air before making
electrical tests,

Armature Windings

If the armature windings are suspect, they can be tested
for continuity and short-circuits by means of a ‘growler*
armature tester; if such a machine is not available, the
armature may be tested by substitution.

Check the insulation by connecting a 100V 'Megger' type
tester between each commutator segment and the
armature shait. The resistance indicated should be at
least | Megohm. '

BT A W
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STARTING SYSTEM

~Theasuring CUFFENT consumption af

Solenoid Unijt

Gminal voltage.
YOLT STARTER 3OLENOCIHIS ONLY are dual wound and
consist of a pull-in and hold-on winding, thérefore before
testing these, a link should be made between the base of
the contact assembly (3) Fig. 16, and the terminal lug (3)
on earth return vecsions, or between the preen lead and
terininal lug (8) on insulated return versions.

B LA ey e Ton o

Test the coils in accordance with the instructions given
in the table Fig. 17. A good quality moving coil
ammeter with a range of 0-100 ampere should be
connected in series with one of the voltage supply leads.

PR
12

G/30/57

®

: G
Fig. 6 - Solenoid Switch Assembly

1. Plinger Spring 6. Trigger Assembly
2. Moving Contact Assembly 7. Plunger

3. Fixed Contact Assembly 3. Fixed Contact Lug
4, Contact Stop~ " 9. Terminal Tag

5. Rivet 10. Solenoid Coi}

OCTOBER 1982
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Voltage Supply Correct
Starter Type | & Connecti Ammeter
e LTSN B :-;eac:hg‘g T
12V Earth 12v. Between Biéd‘( . 39!\. (59"1‘
Return Lead & (3), Fig. & for Sealed
Starters)
I2Y Insulated 12V Between Black As Above
Return & Green Leads
24V Earth 24V Between Black 16A (19A
Return Lead & (3), Fig. & for Sealed
Starters)
24V Insulated 24V Between Black As Above
Return & Green Leads

Fig. 17 - Solenoid Coil Testing:Data

NOTE: On some starter solenoids, the green lead is
replaced by a yellow jead.

Examine the contacts and, if necessary, clean them with
white spirit or very fine carborundum paper, The first

stage gap should be 2,1 mm {0,083 in) with a bottom .

limit of 1,93 mm (0,076 in) and a maximum of 2,5 mm
(0,098 In). Press down the plunger and check that the
second stage contacts make only after the trigger is
tripped. Slight adjustments can be made by bending the
brass contact stop {4), Fig. I6.

If the contacts are badly burnt, gap excessive or coils
appear to have overheated, the solencid can be replaced
as a complete unit or serviced as follows:

I.  Remove the burred over ends of the rivet (5) Fig.
16, also the rivets securing the trigger assembly (6) using
a 4,75 mm (0,137 in) diameter drill.

2. Carefully punch out the rivets and remove the
contact stop (4) and trigger assembly. Examine the
trigger assembly for wear on the pivot points, if
excessive, fit a new trigger assembiy.

3, ~Withdraw plunger (7) and plunger spring (i} moving
contact assembly (2) and inner spring as one assembly.

4. Unsolder the red solenoid lead connected to the
fixed contact lug (8) on 12 velt machines, also the bare
solencid lead connected to the fixed contact baseplate
on all earth return machines.

3. Remave the fixed contact assembly (3).

Red - CEitasirais Bl @B the
sclenoid coil {10). Ensure,the_contact plate rivet holes
line up with those in the solenoid coll plate.

7. Replace the assembly consisting of the plunger,
moving contact and springs. The rectangular shaped
extension on one side of the moving contact assembly
must face the two rivet holes for the trigger.

8. Push the solenoid plunger fully home. With the
plunger held in this position, replace the contact stop (4)
and trigger assembly (6) and rivet them in position.

9. Solder the red solenoid lead to the fixed contact lug
(8) on all 12 volt machines, On all earth return
machines, solder the other bare solencid lead to the
fixed contact baseplate, localising the area of solder.
Test security of joint with a sharp tug on the lead.

10. Check that the first stage contact gap is within
iimits as already described,

Commutator End Bearing

Ensure that the commutator end bearing is tight in its
housing, and check the side play between armature shaft
and bearing., If this is excessive, either a replacement
commutater end shield and bearing assembly should be
fitted, or the bearing should be renewed as follows:

l.  Press the old bearing out of the end shield using
special tool No, 5693-240.

2., With the same . tool, press the new bearing (after
smearing with' light oil) into the end shield. After
assembly, the bearing should not protrude from either
end of the housing; no machining should be attempted.
A special plug gauge, 5693-275 is available for checking
the bush bore. The end of the gauge marked 'NOT GO"
should not énter the bush. '

NOTE: - The bearing must not be scaked in oil prior to
assembly ‘as it is impregnated with a special lubricant by
the manufacturer, )
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Drive End Shield

£ - frhat gismer
with the special plug gauge 5693.267, M the bearing is
worn, the drive-end ‘shield’ MUST be replaced as' an
assembly. Service exchange drive end shields are

available under the appropriate part number.

IMPORTANT: On new and replacement drive end
shields, a leathercid retaining pad is fitted in the
oilway. This MUST be removed to prevent the bearing
being oil starved. Check that the felt pad is free to
move under the influence of the spring.

NOTE: Do not fit the lubricator pad spring (3), Fig. 15
and core plug (4) at this stage, as pressure on the felt
pad will prevent the pinion sleeve from being fitted.

" Examine the dust scraper ring (45) and if worn or
damaged, remove and discard it.

NOTE: In the case of sealed starter motors, an oil seal
is fitted in place of adust scraper ring.

Clean out the groove in the end shield and fit a new dust
ring, using special Service Tool 5693-299. In the case of
sealed starter motors, fit a new oil seal the correct way
round as shown in Fig. {8.

G/aoyea

Fig. 18 - Drive End Shield Oil Seal
1. Correct Position f?r il Seal

FET e N TE G Blanig -

A,

Pinion

TR PGy et are Ty worn of Ganaged, Sangs”

the pinion. See that the new pinicn has the same number
of teeth, and is a free sliding fit on the armature shaft.
If necessary, lightly lap the pinicn and shaft using a fine
lapping paste. Remove all traces of lapping paste, using
a bottle brush to ensure absolute cleanliness of the
pinion hetix. When the pinion is fitted with an oil seal
inside, all burrs or sharp edges on the armature shaft and
helix must be removed with an abrasive sione otherwise
these will tear the oil seal. Fit a new seal with the '\’
channel facing towards the pinion teeth end - See Fig. 19.

L
G/30/59 . . |

&
Fig. I - Pinion Ol Seal

Springs

See that the springs are undamaged and have not lost
tension. The tension of the springs when compressed
should be as follows:

Spring Compressed | Tension
Length
Lock Spring 9,33 mm 0,765 to 0,878 kgf
(0,375in} (1,69 to 1,94 Ibf)
Recoil Spring 33,35 mm 12,0 10 13,39 kef
{1,313 in} (26,5 to 29,5 bf)
Pinion Spring 31,75 mm 3,5 to 3,85 kgt
{1,250 in} (7,75 to 8,5 Ibf)
Pinion Spring 37,3 mm 4,4 to 4,6 kgt
{oil sealed (1,469 in) (9,81 to 10,19 Ibf)
starter)

IR AN
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be cleaned with a very fine grade of glass paper {do not
use emery. cloth or carborundum paper). In cases where
the surface is badly pitted or grooved, the armature
should be set up in a lathe and the commutator
skimmed. A rough cut should first be made, removing
just sufficient copper to clear traces of grooving or
pitting, after which a light cut should be taken, using a
diamond tipped tool to obtain the desired high quality
finish. Finally, remove all traces of swarf using dry
compressed air.

The recess in the commutator is required only for initial
manufacture, and can therefore be eliminated when
skimming is undertaken. Minimum diameter to which
the commutator can be reduced is 39,2 mm (1,56 in) and
the radius at the junction of the risers and the
commutator must not exceed 1,0 mm {0,040 in}. Do not
skim the risers.

The commutator must not be undercut otherwise brush
dust tracking may occur.

Armature Shaft

Examine the recesses in the armature shaft for burrs
caused by the steel] balls and carefully stone these off.

Inspect the shaft helices for signs of damage or
excessive wear. Finally, clean the helices with paraffin
and smear them with a small quantity of grease. No
attempt should be made to machine the armature core.

Field Windings

Before makmg.'el‘iectrical tests, remove all traces of
brush dust, €tc. by blowing with dry compressed air.

The windings can be tested for earths to the yoke using a
100 volt 'Megger'. A minimum resistance of | Megohm
should be indicated.

Ce i uty or disnioimmn 1f tan .

G/30/60

Fig. 20 - Position of Poleshoes in Yoke
l. Corresponding Numbers Adjacent

There is no easy way of checking for initial shorts in the
coils as their resistance is very low. New coils should be
tried if the existing ones are suspect. Unserviceable
coils should be renewed as follows:

I. Unscrew pole screws (12) Fig. 15 and remove the

poleshoes (13) and windings, noting the position of the

windings and poleshoes in order to facilitate re-assembly.
-

2. . Fit the new windings into the yoke and replace the
poléshoes. Concentricity is achieved by machining the
poléshoes and the poleshoes must be replaced in their
original positions, otherwise they may foul the
armature. As an aid to correct assembly, the poleshoes
are numbered and must. be replaced in the positions
shown in Fig, 20.

OCTOBER 1982
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3. Insert and tighten the pole fixing screws (12), Fig. .

ne a nolechne ecrewdriver Care he taken
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armature.
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Brushgear

Check the brushgear insulation using a 100 volt 'Megger'
type tester. Insulation resistance must be not less than |
Megohm, Ensure the brush helders are tight.

(a) Earth return machines:
Check insulation between insulated brush holders
and the frame. Make sure: that the earthed brush
boxes are’ making good electrical contact with the
end shield.

(b) Insulated return machines: °
Check insulation between ALL brush holders and the
frame.

Brushes

The brushes should alwaws be renewed at overhaul
periods in order to enswe maximum life between
overhauls. It is essential that replacement brushes are
fitted in complete sets.

Replacement brushes must be well 'bedded', i.e. shaped
to the commutator periphery. To do this, wrap a strip of
fine glass paper around the Commutator and 'bed’ the
assemnbled brushes on its surface. Remove all traces of
dust and abrasive with dry compressed air. Ensure that
no particles of abrasive are embedded in brushes or
commutator. ‘

Brush Springs

The brush spring pressure should be within the range 2,7
1o 3,% kgf (6 to 7,5 1bf). To check the pressure remove
the brushes from the holder and, with a suitable spring
balance hooked under the lip of the spring, raise the lip
to the height of the brush. I the spring pressure is
outside limits, fit new brush springs.

ASSEMBLY

The figures in brackets refer to Fig. 15 uniess otherwise
stated.

{. Fit the protection collar (special service tool No.
6244-6) over the end of the pinion sleeve and insert the
pinion assembly intd the drive-end shield, ensuring that
the dust scraper ring (45) or, in the case of sealed
starters, the oil seal, is not damaged in the process.

e yokey =

STARTING SYSTEM
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2. Place the assembly of pinion and end shield on the
h ninion cide dnwnyar : ~h th i

3. Before assembling the four segments (1), Fig. 21,
check that they are free from burrs and sharp edges.
Place the garter spring {2), on a clean flat surface, and
with the fingers position the four segments inside the
spring so that they lie end to end in a circle. The garter

-spring will fit in the outer groove of the segments and

hold them together.

4. Place the solenoid switch on the bench, coil end
upwards and, with the [ingers, gently push the garter
spring and segment assembly into the bore of the
solenoid plunger so that it fits into the recess provided.
It will be found easier if one segment is located in the
recess first and then the other three can be edged into
position.

5. Place the solencid terminal, solenocid terminal
insulator, and main terminal insulator on solenoid
assembly as shown in Fig, 22.

OCTOBER 1982 i

G/30/61 s
Fig. 21 - Segments and Garter Spring Assembly
1. Segment o
2. '"Garter' Spring
3. Terminal Tag
MOIDEL 2720/SECTION | PAGE NO. 20
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Fig. 22 - Solencid Terminal and Insulators
l. Main Terminal Insulator
2. Solenoid Terminal ..
3. Solenoid Terminal Insulator
6. Insert the solenoid assembly into the drive end
shield and:fasten it in position with spring washers and
seli-tapping screws (31}. Drop the anodised metal strip
on the inside face of the main terminal insulator.

7. Push the solencid terminal (2!) into its hole, and
replace bush (19}, spring washer and nut {20},

NOTE: On inSulatéd return models there is an additional

solenoid lead, coloured green or yellow, which must be
attached to its terininal screw exactly as above. This is
the 'R' terminal.- -

8. Insert main terminal (22) into position from inside
the housirig, and replace bush {24), rubber ring, insulating
washers, . plain washers, spring washers and nut (23),
Pressing down the plunger gives room to insert the main
termminal.© Do not tighten until operation 9 has been
carried out. Add the solenoid terminal tag (3), Fig. 21.

STARTING SYSTEM
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9. Replace spring washer and screw (25) and tighten
ly. Now ti it (23} 1o thy

10. Fit the lock collar (38) to the pinion sleeve; making
sure that the 450 chamfer inside the collar is facing
towards the sclenoid assembly.

L1, Replace the spring (9), trip collar {10), and secure in
position with circlip (11), dished side downwards. Make
sure that the circlip locates in the locking collar groove,
Check with gauge 6244-3 for seating squarely.

12. Insert resistor {40) into its recess In the drive end
shield, and secure it in position by means of bush and
spacer (26) and rivet (27).

13. Connect the resistor lead to the lug on the solenoid
assembly by means of washer and screw (28).

NOTE: On insulated return models, there is a link bar
between the Iug and a corner of the moving contact.
The link is secured to the lug by a washer and screw and
the other end is attached to a post together with the
resistor flexible lead by means of a washer and nut.

14, Insert lack batls (8) and the four overspeed balls into
the pinion sleeve holes fram inside the bore, using grease
to hold them in position.

NOTE: 12 volt starters have four lock balls and 24 volt
starters have six lock balls.

13. Assemble the pinion and end shield assembly to the
armature as follows:

{a)* Pull the pinion out of the drive end shield until lock
; collar (39) is pressed back against its spring by the
* end of solenoid plunger (43). Keep it in this position
‘*_, untjl otherwise stated.

{b) Press lock balls (8) fully into their holes to allow
free entry of the armature shaft.

{c) Slide the pinion and end shield assembly on the
armature shaft, taking care not to displace the lock
balls,’

{d) Engage the pinion with the shaft helix, and then
release the pull on the pinion. Screw the pinion onto
the shaft and check that the pinion locking
mechanism engages.

OCTOUBER 1982
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{e} Finally, support the we1ght of the drive end shield,

_and rotate the pinion first in one dlrectlon and then

= — ,“_ln’ bﬁa fasdsToid #A Foiat
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shaft and that the l:)ckmg mechamsm functions
correctly. The locking mechanism can be refeased
by pulling lock collar (38) back against its spring.

l6. Mount the armature in an armature clamp.
Assemble the helix dust cover (1), the pinion return
spring (2), the shimn washer (47), and the thrust washer
(48), onte the pinion shaft. Screw a NEW Pinion stop nut
{49) onto the shaft in the oppdsite direction of starter
rotation. Using a 7/16 in BSF socket with the chamfered
lead ground away, tighten the pinion stop nut to the
specified torque value, On oil sealed starters ONLY, use
Loctite grade 'D' on the nut thread.

"17. Assemble the armature and drive end shield
assemnbly to yoke (l%), ensuring that the dowel in the
yoke locates in the slot in the end shield.

NOTE: The joint between the yoke and each end shield
should be sealed with Wellseal compound.

s sy,
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Fig. 23 - Adjustfnent of Armature End Float
l. Thrust Washers

Fig. 24 - Adjustment of Armature End Float
|. Shim Washers
2. Gap X'

18. Check that shims (36) have all been removed from
the armature shaft, and then replace comutator end
shield (15). Fit through bolts (35} and tighten securely to
the specified torque.

19. Replace the thrust washer (33) and circlips (17}, but
do not fit shims (16).

-
20. T'he armature end float, and the distance between
the pipion and mounting flange, must now be adjusted as
follows, using gauge 5693-222, 5693-222A or 5693-222B
as appropriate:

(a) Bolt the gauge onto the mounting flange with the
arm marked "CHECK" towards the pinion as shown
in Fig. 23, then push the amnature towards the drive
end of the machine until the pinion face just touches
the gauge. With the armature held in this position,
measure gap 'X"between thrust washers (33} and the
commutator end shield, using feeler gauges. Shim
washers, having a total thickness equivalent to the
measurement taken by the feeler gauges should then

2. Gap'X! be fitted between the thrust washer and circlip.
The shim washers must be well greased before use,
and are available in two thicknesses 0,10 and 0,20
mm {0,004 and 0,008 in), A combination of these
1 sizes giving the closest approximation to the
required dimension should be used.
LY
[
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(b) When this has been done, push the armature towards

the commutator end of the machin as show

within_the limits 2,03 + 0,50 - 0,00 m

- 0,00 in) using Tool No. 62444 gofno-go gauge.

NOTE: If the gap is outside this limit, remove the
commutator end shield, and fit shim washers {3¢) on the
armature shaft to the value of the excess. For example,
if this is 3,04 mm {0,120 in), shim washers having a total
thickness 0,51 to 1,01 mm {0,020 to 0,040 in) should be
fitted, i.e. four shims each 0,20 mm (0,008 in} thick.
These shims must be smeared with grease before use.

Replace commutator end shield, thrust washers, shim
washers as described in paragraph (a) and the circlip,

{c) Smear steel ball (18) and spring (34) with grease and
insert them in the bore in the armature shaft.
Replace end cap (32), twisting it in the direction of
starter rotation to lock it in place.

NOTE: If a screwed end cap is originally fitted in place
of the bayonet type, the starter motor must be held
vertically, commutator end uppermost and the thrust pad
attached to the cap with grease. The cap must be
tightened to the specified torque value and the two thin
corners of the hexagon caulked to slots in the bearing
collar with a punch.

(d) Check that any variation in the relationship of
pinion position to check gauge is within the limits of
+ 0,076 to -0,050 mm (+0,003 to -0,002 in).

Rectify if necessary by varying the shims as in
operation 20(b).

2l. Fill the reservoir in the drive end shield with ail,
and insert spring (3). Replace core plug (4) using special
tool 5693-300. :

22. Connect the field windings and the free end of the
resistor to the solenoid switch lugs by means of screws
and washers (30).

23. Fit the brushes and place the brush springs in
pesition. Connect the brush leads and the field winding
leads to the brush gear. Check that the brush leads
allow free movement of the brushes in their holders.

-

Fig.
BE-

vl
m (0,079 + 0,02

TESTING

WARNING: Under no circumstances should BOTH Main
terminals be connected to the supply during these tests,
otherwise the pinion will rotate at high speed when
pulled forward, causing injury to the operator,

f.  With the machine disconnected, pull the pinion
forward, by hand, approximately 1,6 mm (0,0625 in} and
release. The pinion should return to its original position.

2. Energise the solenoid when cold by applying a
battery voltage of 12 voit for 12 volt starters or 24 volt
for 24 volt starters. For all tests the battery shouid be
well charged, in good condition, and of recommended
minimum capacity - refer to Fig. 25. The battery should
be connected between the solenoid terminal 'S’ and earth
terminal for machines designed for earth return systems,
and between the solenoid terminal 'S' and the solenoid
terminal 'R' for insulated return machines. When the
solenoid has been energised, the pinion should move
forward for a distance of 6,3 mm (0,25 in) minimum.

3. With the solenoid still energised, pull the pinion
forward by hand. The locking mechanism should now
come into operation locking the pinion in the forward
position,

4. Disconnect the supply to the solenoid, The pinicn
must return to its disengaged position in one sharp
movement.

5. Check the recoil spring action by applying
compression spring balance to the driving end of the
argature shaft. The force required before backward
movement of the shaft occurs should be 13,6 to 17,2 kgf
(30 to 38 Ibf).

+

"

Performance Tests

For the purpose of these tests, the brushes must be
bedded over at least 30% of their contact area.

CAUTION: If the starter is allowed to run without
engaging a suitable flywheel, the pinion will not be
restrained from rotating in the initial stages, and thus
will not complete the forward movement necessary to
trip the second stage contacts. Under these conditions,
the resistor will remain in circuit and ‘may be damaged
by overheating. Moreover, prolonged running on first
stage contacts may cause grooving of the solenoid trip
mechanism. For these reasons, the starter should always
be run in conjunction with a flywheel, but if this is not
possible, the running period must not exceed five seconds.

i

QCTOUBER 1982

MODEL 2720/SECTION | PAGE NO. 23



fos
STARTING SYSTEM
il e

l.  Mount the starter on the starter test bench, with a 4. Check the lock torgue (LT), the running torgue (RT)
3 18 mm (0 125 m) clearance between the iace of the’ and the nght runmng torque (LR) of the starter
2. Connect the terminais as shown in Fig. i% or i4 tc a NOTE: [t 1§ important that the bitiery is adequately
fully charged battery of suitable voltage and capacity charged, in good condition and of the minimum capacity
not less than that shown in the Test Data table, Fig. 25. specified. A partly charged battery or one in poor

condition will not provide current suificient to reach the
3. Complete ten engagements into a partly locked specified torque figures.
flywneel to ensure that the engaging mechanism is
operating satisfactorily. Non-engagement inay be After tests have been successfully completed, replace
caused by a tight drive end bearing, or by the pinion the core caps (29). Using tool No. 5693-2938, replace the
binding on the armature shalt. commutator end cover, ensuring that the windows are

fully covered and that the cover fixing screw is at the
bottom of the starter when the machine is mounted on
the engine.

Nominal Type Minimum Torque Current in Terminal
Voltage of Battery Figures Amperes Voltage Speed
of Starter Test Capacity Nm kgf m 1bf ft
12 LT 135Ah 43 4,9 35,5 1240 max. 4,5 -
RT 135Ah 20 2,1 15 690 max. 8,0 1220 min.
LR 135Ah - - - 100 to 150 12,0 7000
24 LT 78Ah 52 5,3 38 910 max. 9,2 =
RT . 78Ah 23 2,4 17 555 max. 15,2 1550 min.
LR 78Ah - - - 60 to 100 24,0 7000

Fig. 25 - Test Data

LT = Lock Torque RT = Running Torque LR = Light Running Torque
-
& ]
<
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__SPECIFICATIONS .

TYPE

M30 & M30 Marine

CARIG

CA45G-M (Marine)

Operating Voltage

12v

12V or 24v

12V or 24y

Wiring System

Earth Return

Earth or Insulated
Return

Insulated Return

No. of Brushes 4 4 ¥
Minimum Brush Length 8 mm (0,3i3 in} 12,7 mm (0,5 in) 12,7 mm (9,5 in)
26 1o 33N 26to 33 N

Brush Spring Tension

11,7 N (1,2 kgi
or 42 ozf) |

(2,7 to0 3,4 kgf
or 6 to 7 Ibf)

(2,7 to 3,4 kgf
or 6 to 7 )bf}

Minimum Commutator Diameter

38 mm (1,5 in)

39,2 mm (1,56 in)

39,2 mm (1,56 in)

Drive End Bearing Lubrication,
(Ford Specification SM-zC-10i7A)

SAE 20w

SAE 20w

Armature Shaft Recoil Spring Compression

135to 170 N
(13,6 to 17,2 kgt
or 30 to 38 Ibf)

135t0 170 N
(13,6 to 17,2 kgf)
or 30 to 38 lbf)

TIGHTENING TORQUES

Nm kgf m ibf ft
M50 & M350 Marine Starter Motors
Pivot Pin Lock Nut ’ 21,7 2,2 16
Through Bolts 10,8 1,1 2
Brushgear Securing Screws 3.4 0,35 2,5
Solenoid Unit Securing Nuts 6,l 0,6 4,5
Solenoid Upper Terminal Nuts (5! and 52) 3,4 0,35 2,5
Solenoid Main Terminal Nut "4, 0,4 3
Starter Earthing Stud Nut : 8,1 0,8 [
Starter Negative Terminal Nut (Marine Unit) § 0,5 3,5
Pole Shoe Retaining Screws 27 2,8 20
Terminal and Base Assembly Retaining Screws 2,4 0,25 1,8
CAB5G & CA45G-M Starter Motors _ o
Through Bolts 9,5 to 10,2 0,97 to ),04 7t07,5
Main Terminal Nuts 6,8 0,7 5
Pinion Stop Nut 5% to 68 5,5 to 6,9 40 to 50
End Cap (Threaded Type), Where Fitted 9,5 to 13,6 0,97 to 1,38 7 to 10

-
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SERVICE TOOLS

SPECIAL TOOLS ~ CA#5G and CA43G-M STARTER KAOT‘QI{S

Tool No.

All the soecial tools listed are available fram
AR, Wl

= R A
sle WEyActen tkong Ty Wy B

Description Identification
5693-222 Gauge, Setting Pinion (1,876 in gap)
5693-222A Gauge, Setting Pinjon (0,813 in gap)
5693-2228 Gauge, Setting Pinion (1,001 in gap)
5693-240 Extractor, Commutator End Bearing
5693-267 Plug Gauge, Checking Drive End Bearing
5693-275 Plug Gauge, Checking Comm. End Bearing
-
¥
F 3
L
5693-298 Plug Punch, Fitting Core Plugs (Large)
5693-300 Plug Punch, Fitting Core Plugs (Small)
Ern4d_Aana Tanm) Cidkimne Murs Coamarmae Vias in yeiorm
i LTy 190 CITUNE 1WA SO GDED nilip al wilivYE
End Shield

T —r—r

&
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Tool No. Description Identification
B S e F Nl B e
6244-3 Gauge, Trip Plate Circlip ) i
62444 Feeler Gauge, Checking Armature
Recoil End Float (Comm, End)
6244-6 Assembly Ring, Fitting Pinion Scraper
Ring
L 4
2

¥
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INTRODUCTION

CTheadodiowing zivernzTors are avariasie thr gno Wil NG

2720 range of engines:

Lucas I7ACR'MY: 12V, 36A marine alternator

Lucas All5: 12V, 45A industrial alternator
Lucas Al33: 12V, 65A industrial alternator
CAY AC5R: I2V, 60A  industrial alternator
CAVY AC5M: 12v, 75A marine alternator
CAV ACS5R: 24V, 35A industrial alternator
CAV ACS5M: 24V, 36A marine alternator

Marine alternators can be readily identified by their
special white marine paint finish.

Because of their mechanical and electrical similarity,
the I7ACR'M', Ali5 and Al33 alternators are grouped
together in one sub-section for servicing purposes.

A separate sub-section deals with the ACS range of
alternators and is followed by a chapter on the ACS5R
alternators which differ mainly from the AC5 machines
in having an integral regulator.

MAINTENANCE
General

Normally the charging system will require very little
attention but it should be kept free from a build up of
dirt and a check made if It fails to keep the battery
charged. This may be due to a slipping drive belt.

I, Occasionally inspect the drive belt for wear and
correct tension and see that the alternator is properly
aligned with respect to the drive. A slack belt will wear
rapidly and because of slip may not drive the alternator
at the required speed. Too tight a drive belt will impose
a severe side thrust on the alternator bearings and
shorten their life. Check with the engine hand book for
correct belt tension.

2. Keep the alternator reasonably clean with a cloth
moistened with a suitabie cleansing fluid such as
'‘Genkiene’, ‘Inhibsol' or trichlorethylene. Where
applicable, ensure that ventilation slots and air spaces
are clear and uncbstructed.

3. Where a separate regulator is fitted, remove any
accumulated dirt from the exterior and ensure that
cooling air can pass freely over the casing.

" Thé charglig sySiem s O designed thal & Tiow of oa

Checking System Qperation

ent
indicated either by the extinguishing of the warning light
or as shown on an ammeter is sulficient evidence that
the system is in proper working order.

Accerdingly, no electrical tesis should be made to the
installation unless:

a) The warning light fails to illuminate when the
alternator is stationary and the switch is closed, or
tails to extinguish when the alternator is tunning.

b} No charging current shows on ammeter.
€} The battery is flat.

d} The battery is ‘boiling, indicating loss of voltage
control.

it any of the foregoing conditions apply, the procedure
detailed under "Fault Finding' for the type of alternator
concerned, should be foliowed in order to identify the
source of the trouble.

GENERAL PRECAUTIONS

. NEVER disconnect battery cables from the battery
or connecting leads from the charging or contro! circuits
while the engine is running.

2. NEVER ‘flash' any charging or control cables to
earth,

3. NEVER use a high voliage resistance tester
("Megger') for testing alternator circuits.

u?_ ALWAYS connect a 'slave' battery in parallel, i.e.
+ve 1o +ve and -ve to -ve. Connect -ve fead first,

% ALWAYS disconnect the battery leads before
connecting a battery charger.

6. ALWAYS disconnect the battery and alternator
leads before arc welding on any part of the vehicle or
equiment.

7. NEVER run an alternator with the main terminals
open circuit with the rotor field coil engergised,

8. NEVER use high voltages to test diodes (use 24 volt
maximum),

‘3. NEVER use a lever on the alternator stator or rear

housing when adjusting the fan belt,

10. NOTE the polarity of connections to battery,
alternator and voltage regulator. Incorrect connections
may result in irreparable damage to semij-conductor
devices.

T
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LUCAS TYPE I7ACR'M', All5 & A133 ALTERNATORS

All three alternators ‘are similar In construction and
generate current in exactly the same way, The All5 and
Al33 machines are intended for automotive and
industrial applications where an earth return wiring
system is employed.

The J7ACR'M' machine is intended for rnarine
applications using an insulated ‘return wiring sytem; it
has marine finished components offering greater
resistance to corrosion and can be readily identified by
its special white marine paint finish.

-

BN N T [

DESCRIPTION

WEdiaiucal Consiraction
All machines are of the revolving iield and stationary
armature type and have built-in rectifiers and voltage
regulators. The field coil is contained within the 'claw!
type rotor which is supported by a sealed bearing at each
end.

Fig. | shows an exploded view of the I7ACR'M'

alternator and Fig. 2 shows an exploded view of the AltS
and Al33 alternators. '

Terminal Arrangement
Fig. 3 shows the terminal arrangement of the 17ACR'M'

machine and Fig. 4 shows the terminal configuration for
the Al15 and A133 models.

Alternator Qutput Control .

Integral  electronic  voltage regulator  unit of

micro-circuit construction,
Rectifier

Plate-type rectifier pack comprising nine silicon diodes
{three fieid diodes and six main output diodes).

%

e
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M/30/65

Fig. | - Exploded View of 17ACR'M' Marine Alternator

l. Cover 9. Regulator
2. Suppression Capacitor 10, Slip Ring Assembly
3. Rectifier : 11. Slip Ring End Bearing
4. Anti-Surge Diode 12. Rotor Assembly
5. Through Bolts 13. Drive End Bearing Assembly
&y Siip Rig End B avhel ii. Drive End bracket
7. Stator Assembly 15. Fan
8. Brush Box Assembly 16. Drive Pulley
b
k

bl e ]
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Fig. 2 - Exploded View of Al15 and A133 Alternators
I. Bearing Spacer )

13. Yoltage Regulator

2. Drive End Bearing (Al33 Model) 1%. Through Bolt

3. Stator Winding 15.'0' Ring

4. Slip Ring End Housing 16. Slip Ring End Bearing

5. Rectifier i ) 17. Rotor )

6. Sensing Lead (Al33 Modei Only) 13. Bedring Spacer

7. Output Terminals 19. Drive End Bearing (Al 15 Models}
8. Brush Box 20. Drive End Housing

9. Surge Protection Diode 2]. Clamping Plate

10. End Cover 22. Cooling Fan

11. Outer Brush Mounting Plate 23. Pulley

12. Inner: Brush Mounting Plate

Surge Protection Device

A special avalenche-diode is fitted to the outer face of
the ship ring end bracket. It is connected between the
‘IND' terminal and the alternator frame or negative
terminal. Its function is to protect the regulator from
high transjent voltages which may occur in the charging
system. Since it can only provide limited protection for
the regulator under normal working conditions, the
general precautions applying to alternators must be
observed - refer to page 29,

G[30/66

Fig. 3 - I7ACR'M" Alternator (Battery-Sensed
European Terminations)

l. Main +ve Terminal

Z. 'IND' Connection to Warning Light

3. Main -ve Terminal

4.'S' Terminal for Battery Sensing

e TR T LT S

e £ IS LTINS g
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Fig. 4 - Al15 & Al33 Alternators (Machine-5ensed
European Terminations)

1. 'IND' Connection to Warning Light

2, Main +ve Terminals

3. Connection for Electronic Tachometer (Truck
Applications Only)

4. Additional +ve Terminal for External
Suppression capacitor {(Truck Applications Only)

Note:  Negative connection is through the alternator
frame.

Suppression Capacitors

Two suppression capacitors are fitted Into the slip ring
end bracket of 17ACR'M' alternators as standard
equipment. One suppression capacitor can be mounted
on the outside of the slip ring end cover on the All5 and
A133 alternators for truck applications only.

ﬁ‘

CHARGING SYSTEM
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i " "uN, "d Small
current flows from the: ery and-through the roior
lield winding, the circuit being completed via' the
warning light, alternator terminal 'IND' and the carbon
brushes contacting the rotor slip rings, the alternator
regulator and earth or negative return line. At this

_stage, the warning light is illuminated and the rotor is

partially rmagnetised. When the engine is started and the
partially magnetised rotor rotates within the stator
windings, 3-phase alternating current (a.c.) and rapidly
rising voltage is generated.

A small portion of generated alternating current {a.c.) is
rectified to direct current {d.c.) by the three field diodes
incorporated in the rectifier pack. Output current from
the field diodes supplements the initial current flowing
through the rotor field winding from the battery, causing
an increase in the magnetic influence of the rotor and
resulting in self-excitation of the alternator. As rotor
speed and generated current and voltage increases, the
rotor field current increases correspondingly until the
alternator becomes fully-excited.

During the rise in generated output voltage (reflected at
terminal TND') the rising voltage influences the warning
light so that its functions as a 'Charge~Indicator Warning
Light'y as follows: When the generated voltage applied to
one side of the warning light (via the 'IND' terminal)
rises to, or above, the battery voltage applied to the
other side of the warning light, the warning light is
extinguished and this normally indicates that the
alternator is developing ' its main battery-charging
current. '

The main battery-charging current is rectified from a.c.
to d.G. by the other six dicdes in the rectifier pack {main
output diodes) which function in a full-wave bridge
rectifiier circuit.

Alternator output is controlled by a voltage sensing
regulator unit, attached to the brushbox moulding and
the outer face of the slip ring end bracket.  The
regulator functions as an electronic contrél switch in the
earth-side of the rotor field winding circuit, switching
the circuit 'OFF" and 'ON' at very high frequency to
maintain the alternator output volitage (and so the
current) at a predetermined and safe working limit. The
aiternater-controlled voltage, measured at the battery
terminals, is normally 13,6-14,4V. The type of sensing
system used on the All5 and Al33 alternators is
machine sensing. '

QCTOBER 198 :
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The repulator senses the alternator generated output
ia the regulator connecti

On the I7ZACR'M' alternator, a separate terminal allows
direct connection to be made to the battery for sensing
battery voltage.

G/30{67

, inside  the

G/30/68

Fig. 5 - Battery-Sensing System, |7ACR'M' Marine
Alternator

1. Main +ve Terminal

2. 'IND* Terminal

3. Surge Protection Device (Avalanche Diode)

4.'S' Terminal (Sensing)

5. Regulator

6. Main -ve Terminal

7. Suppression Capacitors

8. Warning Light

9. Ignition switch

10. Solenoid -

il. Starter

12. Load

13. Battery

Fig. 6 - Machine-Sensing System, All5 Alternator

1. Main +ve Terminals

2. 'IND' Terminal

3. Surge Protection Device (Avalanche Diode)

4. Regulator

5. Earth Return

6. Externally Mounted Suppression Capacitor
(where fitted)

7. Warning Light

8. Isolation Switch

9, Solenoid

10. To Starter

il. To Load

12, Battery

13, Additional +ve Terminal

14. Additional Single Phase a.c, Qutput Terminal
for Electronic Tachometer (Truck Applications

+ only)

P
i
1

.

OCTOBER 1932 i

MODEL 2720/SECTION 2 PAGE NOQ. 35

=



CHARGING SYSTEM

o T T
AR e ARl AW Ly BT

G/20/69

Fig. 7 - Machine-Sensing System, Al33 Alternator

. Main +ve Terminals

2. 'IND* Terminal

3. Surge Protection Device {Avalanche Dicde)

4, Regulator

3. Earth Return

6. Externally Mounted Suppression Capacitor
(where fitted)

7. Warning Light

8. Isolation Switch

9. Solenoid

10, To Starter

Il. To Load

12, Battery

13. Additional +ve Terminal

14. Additional Single Phase a.c. Qutput Terminal
for Electronic Tachometer (Truck Applications
only)

FAULT FINDING
General Precautions

Before carrying out any tests check that all terminal
connections are correct - see Fig. 5, 6 or 7 as
appropriate.

DO NOT REMOVE OR REPLACE ANY ELECTRICAL
CONNECTIONS WHILE THE ENGINE IS RUNNING. If,
during the following tests, it is necessary to disconnect
leads from the regulator, ensure that they are connected
to the correct terminals when replacing them. Incorrect
connections, however brief, can cause irreparable
darnage to the regulator components,

1

Test Equipment Required

A SEBRE T LA 6 o 200 mowing Tt
voltmeter
2. A British Standard first grade 0 to 100A moving coil

ammeter (this will not be required if an ammeter is
already fitted),

3. A hydrometer.

Test Procedure

1. Check with the hydrometer the specific gravity of
the electrolyte in each.of the battery cells. If the ceil
readings vary by more than 40 points (0,040), the battery
is suspect. Specific gravity readings should be:

Specified Gravity Readings
Correct to 15°C (60°F)

State of
Charge Climates Normally | Climates Normally
below 250C above 25°C"
(779F) (77°F)
Fully charged 1,270 - 1,290 1,210 - 1,230

70% charged 1,230 - 1,250 1,170 - 1,190

1,100 - 1,120 1,050 - 1,070

Discharged

For every 109C (I8°F) below 150C (600F)
subtract 0,007 ‘

For every L0PC (180F) above [5°C (60PF) add
0,007 '

2. 1f the battery is found to be discharged it should be
independently recharged, renewed, or substituted for the
following tests. H the battery is found to be
satisfg,ctory, check for tightness of its terminal
connections.

3. Switch on the isolation switch, (do not at this stage
start the engine). The warning light should be fully
iluminated. I the warning light is not* jllumirated,
check the bulb. If the bulb is not the cause of the fault,
proceed direct to operation 5.

Ii the warning light is illuminated, start the engine and
run it above idling speed. The warning light should be
extinguished. If the warning light is not extinguished,
refer to operaticn &. “"

k. Stop the engine, then check whether the driving belt
is broken or slipping. With the driving belt depressed by
hand at the longest point between pulleys,. deflection of
the belt should be approximately 13 mm (0,5 in).

g
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If the driving belt is not the cause of the fault, remove
the alt tor TNDY/MAIN terminals connector plug. If

i H AT i )

ghi--Tem E
circuit to frame or negative line between the 'IND'
cable-end and warning light. If warning light is now
extinguished, refit the altermater connector plug and
proceed direct to operation 5.

J.  Move ignition switch or equivalent control switch to
'ON

Remove connector plug from alternator and connect
voltmeter positive lead to the 'IND' and +ve socket ‘in
turn while the voltmeter negative lead is connected to
earth or negative lead. Battery voltage should be
indicated in each case.

If the test is unsatisfactory, the continuity fault in the
external cable circuit{s) must be traced and remedied -
refer to Fig. 32.

If the test is satisfactory, refit connector plug to the
alternator and proceed to operation 6.

NOTE: In addition to the voltmeter used in the previous
test {op. 5), unless the installation is fitted with an
ammeter, it will be necessary to connect the test
ammeter in series with ‘the cable(s) connected to the
main output +ve terminal(s) of the alternator.

6. Connect the voltmeter across the battery terminals,
so that battery voltage is registered.

7. Start engine, increase speed (ignore voltmeter at
this stage) and observe the ammeter reading. I
ammeter registers zero current, the alternator is fauity
and must be removed from the vehicle for individual
testing (proceed to '‘Bench Testing?). ‘

If. ammeter registers a charging current .in excess of
10A, continue running the engine until ammeter reading
falls below 10A, and cbserve thie voltmeter reading; 13,6
to |44V should be registered (alternator-controlled
voltage}, in wich case thé charging system is working
normally.

If thé voitmeter reading exceeds |44V, the alternator
should be removed from the vehicle and the regulator
renewed,  otherwise the battery will be subjected to
overcharging and the alternator will be overworked and
damaged. j .

If voltmeter reading is below 13,6V, a faulty alternator
(regulator) or a high resistance fault in the external
connections of the charging system is indicated.
Proceed to operation 8.

¢

Sime i, T % i
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8. Check for a high resistance fault in the charging
system. by carrving out two separate volt drop tests on

P -
Tests must be carried out with all the alternator cables
connected. (The connector plug is open-ended to
facilitate testing).

9. Swiich on the head-lamps or other electrical
equipment to load the charging system and run the
engine at a fairly high speed {simulating normal warking
speed), and connect the voltmeter as follows:

10. Positive-side volt drop test

Connect voltmeter between the alternator main output
+ve terminal and the +ve terminal of the battery,
(Voltmeter red lead to alternator and black lead to
battery).

The test is satisfactory if the voltmeter registers 0 to
0,5V.

If the test is unsatisfactory, a high resistance fault
between the positive side of the battery and the
alternator +ve terminal must be traced and remedied.

1i. Earth or negative-side volt drop test

Connect a voltmeter between the alternator frame (or
negative terminal on I7ACR'M' unit) and the negative
terminal of the battery. (Voltmeter black lead to
alternator and read lead to battery). - :

The test is satisfactory if the voltmeter registers 0 to
0,25V.

1f the test is unsatisfactory, a high resistance fault on
the earth or: negative side of the charging circuit must
be traced and remedied.

3 , . .
12, ¢If the volt drop tests are -satisfactory, remeve the
alternator from the vehicle and proceed to ‘Bench

Testing'
PRELIMINARY INSPECTION
It s not necessary to fully dismantle the alternator in

order to check the brushes, slip rings, field coil winding
and rectifier pack for serviceability.
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CHARGING SYSTEM

Brushes, 5lip Rings and Field Coll

TR P H
gy B S S Lt

page 38 of 39°ds appropriate.’

It is not necessary to remove the suppression capacitors
or the surge diode, provided that the relevant leads are
disconnected,

Check the brushes and brush box as detailed under the
heading 'Brushgear’ in the 'Component Inspection and
Renewal' Section and renew parts as necessary.

Visually inspect the slip rings for signs of wear or
damage. Using a good quality test meter such as an
‘Avometer', check that the resistance measured across
the slip rings (Fig- 25 or 26) is in accordance with the
figure given in 'Specifications’. An appreciably lower
field coil resistance than that stated could mean a short
circuit between the coils; a higher reading suggests that
the contact surfaces of the slip rings need cieaning. An
infinity reading would indicate an open circuit in the
field. Unless the foregoing tests indicate that further
dismantling is necessary, replace the brush box assembly
and regulator, connect all leads correctly and replace
the cover as detailed in 'Final Assembly' on page 50 or 51
as appropriate.

Rectifier Pack .

Remove the brush box assembly and regulator, unsolder
the stator leads and remove the rectifier pack as
detailed in 'Partial Dismantling' on page 38 or 39 as
appropriate.

Test the rectifier pack as detailed in the. 'Component
Inspection and Renewal” section (Fig. 31 or 32) and renew
the complete unit if faulty.

Replace the rectifier pack, brush. box assembly and
regulator as detailed in 'Final Assembly’ on page 50 or 5t
as appropriate.

PARTIAL DISMANTLING

The. following information covers minium dismantling
of the alternater to enable the brushgear and slip rings
to be inspected, and the rotor and stator windings and
rectifier diodes to be electrically tested. If inspection
and testing determines the need to extend dismantling in
order to renew a faulty part, refer to ‘'Further
Dismantling'.

e

brush box assefhbiy as detailed in 'Partial Dlsrnantlmg' on

17ACR™' Alternator

S BTews et elEch

2. Disconnect the leads (l) at the surge diode and
rectifier, Remove the two screws {2) and detach both
suppression capacitors (3) - see Fig. 8.

G130/70

Fig. 8 - Removing Suppression Capacitors

3. Disconnect the lead (1), then remove screw (2}
securing the surge diode lead. Remove screw (3) and
detach surge diode (4) ~ see Fig. 9.

3

G/30/71

Fig. 9 - Removing Surge Diode
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4. Make a note of the-regulater ieads terminations,

then disconnect leads (1) from the rectifier. Remove
wmadraw ek setunifE remsl - reRd :

R, Xy AT T e
Remove screw (3) and cetach regulator (4) - see Fig. 10.

- T

1 1 2

O
7 O

@)

Gi30/72

Gl 30174

Fig. 10 - Removing Regulator

5. Disconnect lead (1) from the rectifier. Remove the
two screws (2) and detach the brush box assembly (3) -
see Fig. 11.

G/30/73

Fig. 12 - Removing the Rectifier Pack

Allj and Al33 Alternators

l. Remove the two hexagon headed screws and detach
the moulded slip ring end cover.

2. Disconnect lead (1), remove screw (2) and detach
the surge diode {3) - see Fig. 13.

Fig. 11 - Removing the Brush Box

6. Clamp the alternator securely. Using a heat shunt
as shown in’ Fig. 46, unsolder the stator leads from the
rectifier. Slacken. the securing nut (1) and remove the
rectifier pack (2} - see Fig. 12.

M/SL4N10

Fig. 13 - Removing the Surge Diode

FR Sy ek
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3. Make a note of the conrections to the regulator (1),
then remove screws (2) securing the regulator leads.
lower brush s=pring plate screwr (%) and

L m— :

atois SHE Figs AA T L T IS

NOTE: The .reguiéfor fitted .to‘the AIiB alte.rnato“r has
three leads.

M/SL4/11

Fig. 14 - Removing the Regulator

4. Remove the top brush spring plate screw (i} and
withdraw the brushes (2). Remove two screws {3} and
detach the brush box {4) - see Fig. 15.

3. Unsolder and remove the three stator leads (l).
Remove the two remaining screws (2) and lift off the
. rectifier 2esemblv (3 o ee Fia 14 . L.

M/SL4/13

Fig. 16 - Removing Rectifier Assembly

FURTHER DISMANTLING
17ACR'M' Alternator

-
1. Remove 'through bolts' (1) and detach slip ring end
bracket (2). Ii end bracket proves difficult to remove,
use & soft face mallet to tap upwards beneath each bolt
housihg (3) in turn - see Fig. 17.

M/SL4/12
Fig. 15 - Removing the Brush Box M/30/75
Fig. 17 - Removing Slip Ring End Bracket
"y
)
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4. Press rotor shaft {1) from drive end bearing (2) using

a hench nrecs. Nats~h and eatain e::c_ipn ~
il R LR e — SIS R T

BT
LR Vi o

S S T R

M/30/76 M/30/78

Fig. 13 - Removing Stator Assembly Fig. 20 - Removing Rotor

3. Remove nut (1) and washer (2} and detach pulley (3) .

ard fan (4) - see Fig. 19. All5 & Al33 Alternators

Apply flat-ended engineer's punch, or chisel, to the end l. Scribe a line across both end brackets and the stator
of the Woodruff key (5) and drive key from shaft. to ensure correct alignment when assembling.

Remove fan spacer (§).
2. Remove the three 'through’ bolts (1) and lift off the

slip ring end bracket (2) - see Fig. 21. If the end bracket
proves difficult to move, uyse a soft face mallet to tap
upwards beneath each bolt housing in turn.

M/30/77 .

M/SLaN4

Fig. 19 - Removing Pulley and Fan
Fig. 21 - Removing Slip Ring End Bracket
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3. Lift off the stator assembly {1) - see Fig. 22. 5. Press rotor shaft (1) from drive end bearing (2),
' I N T psing 2 hepch nress  Detsch and retain the i -
T B e R ey Tt iR et B ascu SRR *"g;l_-’-acér‘-{s'}‘:;gé‘e Fi‘é: T B s R =
kd
0]
~
(@ 1
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M/sL417

M/SL4/15

Fig. 24 - Removing Rotor
Fig. 22 - Removing Stator

4. Remove nut (1) and washer (2) and detach the pulley COMPONENT INSPECTION AND RENEWAL
(3), fan (4) and clamping plate (5). Apply a flat ended
engineer's punch or chisel to the end of the Woodruff key Brushgear

(6) and drive key from the shaft - see Fig. 23. Remove

and retain the bearing spacer (7). Renew brushes if they are shorter than the minimum

Jength specified in 'Specifications'.

It is recommended that new brushes are fitted during a
complete overhaul.

Clea:% dirty brushes with a gasoline moistened cloth,
Check brush box for wear and damage and renew as
necessary.

Slip Rings - See Fig. 25 or 26 as appropriate

The slip rings (1) should be clean and smooth. If
necessary, clean them with a gasoline moistened cloth.
If the slip rings are burnt and require reflnishing, use
very fine glass paper (not emery cloth, or similar
abrasives) and afterwards wipe clean with a gasoline
moistened cloth.

NOTE: It is essential that the refinishing glass paper is
sufficiently fine to produce a highly polished slip ring
surface, otherwise excessive brush wear will occur.

M/SL4/16

Fig. 23 -~ Removing Pulley and Fan

OCTOBER 1982 MODEL 2720/5ECTION 2 PAGE NO,. #2



CHARGING SYSTEM

If the slip rings are excessively worn, they should be
renewed - see under 'Bearings' for the type of “alternatqr_

arneal D - emae o nakmn i 2

W My arr

In Fig. 27 or 28. The lamp should not, i

Test insulatation with a 110y |5W larmp wired as shown
inate if the

M/30/80

Fig. 27 - Testing Field Coil Insulation - 17ACR'™
Alternator

M/30/79

Fig. 25 - Slip Rings, | 7ACR'M' Alternator

15w

110V~

M/SL4/19

M/SLA/18

Fig. 26 - Slip Rings, ALL5 and Al33 Alternators

Field Coil

Check field winding continuity and resistance
simultaneously, by connecting a resistance meter
between the two slip rings - see Fig. 25 or 26 as
appropriate, With the meter set to the lowest resistance
range, the indicated resistance should be in accordance
with the value given in 'Specifications if not, the rotor
must be renewed.

Fig. 28 - Testing Field Coil Insulation - AI15 and
~Al33 Alternators

-

Sta%or
Check continuify of stator windings, by first connecting
any two of the three stator winding connecting cables in

series with a |2V battery operated test lamp, of not less
than 36 watt rating - see Fig. 29. The test lamp should

light. If not, renew the stator assembly. Providing the

first part of the test is satisfactory, transfer one of the
test lamp leads to the other (third) cable. Again the test
lamp should light. If so, proceed to insulation test.
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M/30/82

Fig. 29 - Stator Winding Continuity Test

Check insulation of stator windings, by connecting a
110V a.c. 15 watt test lamp between the stator
laminations and any one of the three connecting cables -
see Fig. 30, The lamp should not light; if it does, renew
the stator assembly.

Due to the very low resistance of the stator windings, a
practical test to determine the presence of short
circuited turns cannot be carried out without the use of
special instruments. However, in practice inter-winding
short circuiting is usually indicated by obvious signs of
burning of the insulating varnish covering the windings.

If short circuiting is apparent, renew the stator assembly.

Rectifier Diodes - L17ACR'M' Alternator

Connect a 12V battery and a 12V test lamp with a
maximum rating of 1,5W in series with one of the diodes,
one test lead being applied to the diode connecting pin
and the other to the particular heat sink plate in which
the diode is soldered. Note whether the lamp lights,

. then reverse the test lead connections. The lamp should

light during one half of the test only. If any one dinde
test is unsatisfactory, renew the rectifier assembly,

NOTE: A battery operated ohmmeter may be used
instead of a test lamp; a high resistance should be
indicated in one direction and a low resistance in the
reverse direction.

M/30/81

110V~

15W

$ 12v 2

M/3Q/83

Fig. 30 - Stator Winding Insulation Test

Fig. 51 - Testing Rectifier Diodes - I7ACR'M'
% Alternator

Rectifier Diodes - Al15 and Al33 Alternators
Connect a test probe and a 12V L,5W lamp to the

positive terminal of a 12V battery and a second test
probe to the battery negative terminal - see Fig. 32.

[
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M/SLAS20

Surge Diode

Caonnect 3 12V 1.SW lamn. 12V batterv and test probes as

shown in Fige 32, -5 wl
Connect the positive probe to the diode case and the
negative probe to the diode lead terminal - the lamp
should light. If the lamp does not light, renew the diode.

Connect a 24V 6W lamp, 24V batiery and test probes as
shown in Fig. 33,

Fig. 32 - Testing Rectifier Diodes - Al 15 and
Al33 Alternators

l. Stator Connections

2. IND Terminal

3, Main +ve Terminal

4. Earth Plate

Position the test probes on the rectifier assembly as
detailed in the following table. If a lamp condition is
obtained that does not agree with the table, a faulty
diode is indicated and the complete rectifier assembly
must be renewed. .

24V BW
+ ot o?
12V 12v
o— Q_
M/SLA/21

Test Probe Position Correct Lamp
+ve Probe -ve Probe Indication
Earith Plate Each Stator

i connection ON
in turn
Each Stator Earth Plate
connection ) QFF
inturn
Main Output Each Stator
Terminal , connection OFF
" inturn
Each Stator main Ouptut
connection Terminal ON
i tarn
TNDY f£ach Stator
Terminal connection OFF
in turn
Each Stator IND* Terminal
connection ON
in turn
4h
a

Fig. 33 - Testing Surge Diode

Connect the positive probe to the dicde lead terminal
and the negative probe to the diode case - the lamp
should NOT light. If the lamp lights, the dicde should be
renewed. )

-
Stippression Capacitors
These can be tested by disconnecting each one in turn

during bench testing - refer to operation 5 under 'Test
Procedure.

Regulator

This can only be tested by substituting a new unit for the
suspect regulator.

VCTOBER 1982
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signs of rubbing. eccessively worn beari
indicated and they sholild oe Tténéwéd. I ‘there is no
visible evidence of worn bearings, check whether the
bearings are worn to the extent of allowing perceptible
side movement of the rotor shaft and if so the bearing(s}
should be renewed - see under 'Slip Ring End Bearing
Renewal' or 'Drive End Bearing Renewal' for the type of
alternator concerned.

Slip Ring End Bearing Renewal - 17ACR'M" Alternator

Unsclder the field winding connections (1) from the slip
rings (2) using a light weight soldering iron, e.g. 25W -
see Fig. 34,

M/30/84

AU —. s R M YR

Alternatively, use a suitably-sized claw type bearing
extractor tool (position claws behind the shoulder of thé
nylon distance-piece) and pull the bearing from the shaft,

Ensure ‘that the new nylen distance piece (3) is in
position and that the field coil leads are correctly
located.

Press the new bearing (4) into position.

Press the slip ring mou:ding into position ensuring that
the spring retainer is fitted inside it.

Re-solder the field coil leads to the ship rings using a
light weight soldering iron, e.g. 25W and resin cored
solder only.

Slip Ring End Bearing Renewal - All5 and Al33
Alternators

Unsolder the field winding connection (I) from the outer
slip ring (2) - see Fig. 35.

Fig. 34 - Slip Rings and Bearing Renewal -
- I7ACR'M' Alternator

Withdraw the slip rings from the rotor shaft using a
suitable puller.

Position the two halves of a bench press support plate
beneath the shoulder of the nylon distance piece (3) and
press the rotor shaft from the bearing (4).

M/SL4/22

Fig. 35 - Slip Rings and Bearing Renewal -
All5 and A133 Alternators

Withdraw the outer slip ring from the rotor shaft using a
suitable puiler. Unsolder the field winding connection
from the inner slip ring {3) and withdraw it from the
rotor shaft.
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Position the two halves of bench press support plate
houlder of the nylon distance piece {(4) and
T ¥ R SRS S g o an )

L A O’ e

Altérnativély, use & suitably sized ciaw type bearing
extractor tool (position claws behind the shoulder of the
nylon distance-piece) and pull the bearing from the shaft.

Ensure that the new nylon distance piece (#) is in
position and that the field coil leads are correctly

located.
Press the new bearing {5) into position.

Press the inner ship ring (3) into position, ensuring that
the holes locate over the two field coil leads. '

Re-solder the shorter field coil lead to the inner slip ring
using a lightweight soldering iron, e.g. 25W and resin
cored solder only.

Press the outer slip ring into position, ensuring that one
of the holes locates over the remaining field coil lead.

Resolder the field coil lead to the outer slip ring.

Drive End Bearing Renewal - 17ACR'M' and Allj5
Alternators

After removing the bearing retaining circlip (1} and plate
(2), the drive end bearing (3) can either be pressed or
carefully tapped from the bracket with.a suitably sized
mandrel inserted in the outer face aperture of the
bearing housing - see Fig. 36

. sep Fio. | or 2 as appro

When refitting the bearing, ensure correct sequence of
assembly of sundry parts associated with the bearing -
nriate.

Drive End Bearing Renewal - A133 Alternator - Refer to
Fig. 37

After removing the retaining plate screws (1) and plate
(2), the drive end bearing {3) can either be pressed or
carefully tapped from the bracket with a suitably sized
inandrel inserted in the outer face aperture of the
bearing housing.

When refitting the beéaring, ensure correct s€quence of
assembly of sundry parts associated with the bearing -
see Fig. 2.

M/SL4/23

Feg

Fig. 37 - Drive End Bearing Renewal - A133 Alternator

INITIAL ASSEMBLY
L7ACR'M' Alternator
1. Position the rotor spacing coliar (1) on the shaft (2)
- see Fig. 38. Press the rotor shaft through the drive end

bearing and {(where applicable) slide the fan spacer (3)
onto the shaft, recess side towards bearing.
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3. As shown in the inset of Fig. 40, {it the stator
assembly in the drive end bracket s0 that the stator
: connecting leads (1) are centrally nositionad hatwean the
o b pnenaror. dieing.lige- thea” BEEETREIE THE st vy end- e
bracket (2) to the stator laminations and finally securs
into a sub-assembly by fitting the through bolts (3).
Tighten bolts to the torque value given in 'Specifications'.

M/30/85

Fig. 38 - Assembling Rotor and Drive End Bracket

2. Fit the Woodruff key (1) to the shaft and place the
fan (2) and drive pulley (3) in position. Secure pulley
with the spring washer (4) and nut (5) - see Fig. 39.

M/30/87

Fig. 40 - Assembling Stator and Slip Ring End Bracket

All5 and Al33 Alternators

. Position the bearing spacer (1) on the rotor shaft (2)
- see Fig. 41 - and press the rotor shaft through the drive
end béaring (3).

4

o

M/30/86

Fig. 39 - Replacing Fan and Puliey
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M/SL4/25

Fig. 41 - Assembling Rotor and Drive End Bracket

2. slide the bearing spacer (I) onto the rotor shaft and
fit the Woodruff key (2) - see Fig. 42. Slide the clamping
plate (3}, fan (4) and pulley (5) onto the shait and secure
with spring washer (6) and nut (7). Tighten nut to the
recommended torque value - see *Specifications',

M/SL4/26

Fig. 42 - Replacing Fan and Pulley

!

3. Position the stator (1} on the drive end bracket (2)
30 that the lines serihed when dismonsline

B R e
< 1
@)
_ﬁ_“\ = J >
£ !
2
M/SLA/27

Fig. 43 - Replacing the Stator

4, Offer up the slip ring end bracket (1) to the stator
(2} so that the lines scribed when dismantling align and
the three stator leads (3) pass through the end bracket

slots as shown - see Fig. 44,

Secdre assembly with the three 'through' bolts {4)
tigh}ened to the correct torque value - refer to
*Specifications’, ' '

3

LEEE

M/SL4/28

Fig. &% - Replacing 5lip Ring End Bracket

TR ey

QUTOBER 1982 {

MODEL 2720/SECTION 2 PAGE NO, 49

wil



o AR AT R

CHARGING SYSTEM

FINAL ASSEMBLY ) [
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l. Clarmp the alternator securely, place the rectifier
pack {1) in position and secure with the nut (2) - see Fig.

45.

G130{90
Fig. 47 - Replacing the Brush Box

4. Place regulator (1) in position and secure with screw
{2). Refer to notes made when dismantling then connect
two leads (3) to the rectifier., Place remaining two
regulator leads in their correct positions on the brush
box and secure with screws (4) - see Fig. 43.

G/30/88
Fig. 45 - Replacing the Rectifier Pack

2. Solder the stator leads to the diode connecting pins
using 'M' grade 45-35 resin cored solder. Carry out the
aperation as quickly as possible, using a thermal shunt to
avoid damaging the diede(s). Long nosed pliers are
suitable as a therma! shunt - see Fig. 46.

Glaola

Fig. 48 - Replacing Regulator '

5. Replace surge diode (1) and secure with screw {2).
Secure the surge diode lead with screw (3), then connect
regulator lead (4) - see Fig. 49.

G/30/889

Fig. 46 - Soldering Diode Connections

3. Place the brush box assembly {!) in position and
secure with the two screws (2). Corninect lead (3) to the

rectifier - see Fig. 47.
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G/30/92

Fig. 49 - Replacing Surge Dicde

6. Replace the two suppression capacitors (1) and
secure with screws {2). Connect their leads (3) - see Fig.
50.

Replace the moulded slip ring end cover and secure with
the two hexagon headed screws.

M/SL4/29

G/30i83

Fig. 50 - Replacing Suppression Capacitors

All5 and Al33 Alternators

i. Place the rectifier assernbly (1) in position and
secure with two screws (2) - see Fig. 51. Solder each of
the stator leads to its terminal (3) using a lightweight
(25W) soldering iron and resin cored solder.

ot

Fig. 51 - Replacing Rectifier Assembly

2. Place the brush box (1) in position and secure with
the two screws (2) - see Fig. 52,

Insert the brushes (3} into the brush box, ensuring that
they slide easily into position and bear against the slip
rings.

Place the top brush spring plate () in position ensuring
that the rubber gasket is correctly clamped beneath it
and secure with screw (5).

Fig. 52 - Replacing the Brush Box

-
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3. Place regulator (1) in position with its lips locatad in
the slot in the brush box - see Fig. 53.

=gy

M/SLA/32

M/SL4/3

Fig. 33 - Replacing the Regulator

Piace the bottom brush spring plate (2) in position with
the rubber gasket correctly positioned beneath it and
secure spring plate and regulator with screw (3).

Connect the regulator leads in accordance with the notes
made when dismantling and secure with screws (4).

NOTE: The regulator fitted to the Al33 alternator has
three leads.

4. Place surge diode (1) in position and secure with
screw (2) - see Fig. 54,

Connect surge diode lead (3) to 'Lucar’ blade on rectifier
assembly.

Place moulded cover in position and secure with the two
hexagon headed screws. : ’

Fig. 54 - Replacing the Surge Diode

BENCH TESTING
Equipment Required

L. Test machine with variabie speed control capable of
driving the alternator at speeds up to 6000 rpm.

NOTE: Witing used in the test circuit must be of

equivalent grade to that used in vehicle alternator

installations, i.e. 14/010 (14/0,25 mm) grade for the

IND* ind 'S' terminal cables and 84/012 (34/0,30 mm)

gradejfor the inain’positive and negative terminal cables.
%

2. Pilly charged 12V battery,

3. Carbon gile or similar variable electrical load
capable of carrying a current of 70 ampere at 12v,

4. 12V 2,2¥% warning lamp.
5. 0 to J09A moving coil ainmeter.

6. 0 to 20V moving coil voltmeter.

DCTOBER 1982

MODEL 2720/SECTION 2 PAGE NO. 52

ad



CHARGING SYSTEM

. T ey Ly -
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“moulded slip-ring end” cover removed 10 “expose i’

ey cult 25 shown

regulator connections. Conaect the tesi circu
in Flg. 35 or 36.

17ACR M

G/I0/d

Fig. 55 - 17 ACR'M' Berch Test Circuit

f
L

GI30/06 s

Fig. 56 - Al15 and Al33 Bench Test Circuit

The warning lamp should be illuminated; if it is, proceed
direct to operation No. &.

If the warning light is not illuminated (providing the
warning light bulb is known to be good) non-continuity of
the rotor field winding circuit is indicated. Carry out
operation No. L.

l. Connect a link between the regulator 'F' and -ve
terminals {metal link to black iead on I7ACR'M'
alternator or regulator case to earth on Ail5 and Al33
alternators). If this results in the warning light now
being illuminated, the regulator is faulty and it must be
renewed. I the regulator is not faulty, proceed with
operation No. 2.

2. Remove the brush box moulding {refer to
'Preliminary Inspection') and check brushes, slip rings and
field roil as instructed. Renew parts as r ssary.

3, Render the regulator inoperative by linking its 'F"
terminal to earth or negative terminal - refer to
operation No. 1.

4, Run the alternator in the test rig at a
slowly-increasing speed. At the cutting-in speed {sec
*Specifications’) and with 13,5V indicated, the warning
light should be extinguished; proceed with operation No.

If the warning light is not extinguished, the suppression
capacitors andfor surge protection device should be
proved by repeating the test with each of these items
disconnected in turn.

NOTE: Do NOT <disconnect any wiring while the
alternator is running.

If the result is still unsatisfactory, the alternator is
faulty and must be dismantled for detailed inspection to
determine and rectify the fault.

5. Providing the [first half of the test is satisfactory
(warning light extinguished), increase alternator speed to
6000 rpm and adjust the variable load resistor until the
voltmeter registers 13,6V. The ammeter should register
the maximum rated output of the alternator - refer to
'Specifications’.

If this second half of the test is unsatisfactory, the
suppression capacitor{s} andfor surge protection device
should be proved by repeating the test with each of these
itemns disconnected in turn.

¢ -

If the result is still unsatisfactory, the alternator is
faulty and it must be dismantled for detailed inspection
t’q determine and rectify the fault. ’

NOTE: Failure of one or more of the diodes will be
indicated by the effect on alternator output, and in some
instances by abnormally high alternator temperature and
noise level.

6. This test assumes the alternator output test
(operation 5) has previously been carried out and found
to be satisfactory.

Remove the variable load resistor from the battery
terminals and also the test link connecting the regulator
'F' terminal connection to alternator frame or negative
terminal.

Run the alternator at 6000 rpm, until the ammeter
registers less than 10A. If the voltmeter registers 13,6
to 14,4V, the regulator is working normally. 1f the
voltmeter reading is outside the limits specified, the
regulator must be renewed.

s S
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‘Norinai voitage - ‘ J2v 12v
Nominal .C. Output at 6000 rpm 36A oA 63A
Wiring Polarity Insulated deturn ) Negative Earth Keturn Nerative Tarth deturn
Maximum Permissible Speed 15000 rpm 15000 rpm 15309 rovn
Regulated Voltage ) 13,6 to 14,4V 13,6 to 16,4V 13,6 to 14,8V
Stator Connection ] Star Stz_ir - PMelta.
Cutting-in Speed (Approx.) 1550 epm 2100 rpm 1500 rpm
Number of Rotor Poles R 12 12 12
Rotor Fleld Coil Resistance 3 to 3,5 ohms 3,2 ohms 3,2 ohms:
Minimum Brush Length 3 mm(0,312 in} 16 mm (0,4 in) 10 mm (6,4 in)
Tightening Torques
'Through' Bolts v 4,5 to 6,2 Nm (46 to 63,3 kgf cm or 6,3 t0 7,3 Nm (64,2 to

' 40 to 55 Ibf in) 74,4 kgf cm or 56 to 65
1bf in)
Pulley Retaining Nut 27,2 to 47,5 Nm (2,8 to 4,8 kef m or 20 to 35 (bf f1)
Rectiﬁér Assembly Bolts . - 3,4 to 4,0 Nm {34 to 40 kgf cm or 30 to 35 Ibf in)
Rectifier Pack Nut btod, Nm{s0tous , - -
: kgf cm or 35 to 40 Ibf in) 5
Drive End Bearing Retaining Plate - w - 5 to 5,5 Nm {50 to 56
Screws kgf cm or 45 to 48 lbf in)

e
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CAY TYPE AC5 ALTERNATOR

L

The alternatar {Fin, 57} ie g three shase machines of the
The alternator \Fig. 377 15 2 Tree pnasc madnins ol s

revolving field and stationary armature type and is self
limiting in current output. Rectification of the output
into direct current is provided by means of six silicon
diodes contained in the slip ring end shield and connected
in a three phase bridge circuit between the stator and
output terminals. A second rectifier bridge is formed by
using three auxiliary diedes and these supply the energy
for the alternator field coil which is fed through slip
rings and brushes. This arrangement of auxiliary diodes
prevents_the battery from discharging through the field
ceil when the alternator is stationary.

The rotor is supported by sealed ball bearings housed in
the two end shields which are secured to the stator by
thiough' bolts. A moulded brush box containing the two
prushes is positioned in the end shield. Cooling is carried
out by air flow through the alternator, induced by a
radial fan at the drive end. The heat sinks in which the
diodes are fitted are also finned to assist heat dissipation.

A baffle and seal fitted at the slip ring end provides for
limited protection against the entry of foreign matter.
Marine versions are available with a cowl in place of the
baffle to prevent the emission of radio frequency
interference; the connecting cables are then taken
through screening braid which is terminated at the cowl.
Marine alternators use special ‘corrosion resistant
components and are finished in a white marine paint.

The separate voltaze regulator is a fully transistorised
unit and contains no moving parts. Being sealed at the
i A o

-

- Y

NOTE: The alternator shown in Fig. 57 is a type AC3A
machine which has an 8 pole rotor and a 24 siot stator.
Later type ACS58 alternators have 12 pole rotors and 35
slot stators but are otherwise sitnilar in construction,
The slip ring brushes on ACSW machines are not
replaceable separately as are the brushes shown on the
AC5A alternator.

OPERATION

Each alternator and its associated regulator operates as
a system to charge and maintain the battery in a charged
condition. Operation is such that a flat battery will be
charged in a minimum of time and a good battery will be
held in that condition by a trickle charge. The
alternator cannot be overloaded since the machine is
designed to be self limiting in current output.

Alternator
The initial field excitation is supplied from the battery

through the warning light when the start switch is
closed, connected as shown in Fig. 58.

AR, IR, ;i
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Fig. 57 - ACS5 Alternator Exploded Yiew
1. Brush

2. Gasket

3. Brush Holder

4, Lucar Blade

5. Field Terminal Nut and Washers
6. Retaining Screw and Washers

7. Insulator

8. Grommet

9. 'A’ Lead

10. *Q* Ring

| L. Stater

12. Bearing

13. Rotor

14, Woodruff Key

15, Clamp Plate

6. Bearing

17. Through Bolt,

18, Drive End Shield

19, Fan Spacer

¥

20. putfey Nut

21. Fan’

22. Drive End Shield - Swing Mounted Double Hole
23. Bearing Spacer

24. Drive End Shield - Cradle Mounted
25. Cirelip

26. Slip Rings

27. Heat Sink Securing Screw .

28, Diodes and Heat Sink Assembly
29, Slip Ring End Shield

30. Round Slotted Nut

3. Insert

32. Baffie Screw

33. Baffle

34, Main Terminal Nut

35. Lucar Blade

36. Shroud

37. Cow! {Marine Applications)
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R3

A1

H!

LO

JIMED

G/3o/fo7

Fig. 58 - Schematic Wiring Diagram of AC3 Charging System

The voltage generated from the initial field excitation is
rectified by the three auxiliary diodes and supplements
the field current from the battery to rapidly build-up the
voltage to the full battery value. At that moment, the
potential at alternator terminals 'A' and '+ve' is equal,
consequently the warning light is extinguished and all the
field current is now supplied from the alternatoer
terminal 'A'. When the voltage at terminal 'A’ rises in
excess of battery voltage, the value at the aiternator
positive terminal will also rise and charging current will
be supplied to the battery. Terminal 'A' will not supply
any charging current to the battery, but will supply any
load connected between point 'p' and negative - see Fig.
59.

B
Gi3o/as

Fig. 59 - Theoretical Circuits for 24 Volt Systems

A. Insulated iReturn
8, Negative Earth Return

QOCTOBER 1932
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output voltage. This is done by rapidly switching on and
off the alternator field vo'tage by means of transistors,
while a Zener diode provides the voltage reference -
refer to Fig. 58 while reading the following explanation.

When the alternator is running, the regulator is supplied
by three auxiliary dicdes mounted in the alternator slip
ring end shield (see Fig. 61).

A
o A PV WO G T OnaTon

G/30/09

Fig. 60 Diodé End.Shield
1. Rectified Collector Leads
2. dc Qutput Lead (+ve")
3. dc Output Lead ('-ve')
4. Auxiliary Diode Leads

By virtue of the connection through R7, the base circuit
of transistor TR2 is conducting so that by normal
transistor action, current also flows in the
collector-emitter of TR2 which thus acts as closed
switch and allows the base circuit of TR3 to conduct.
Again, by normal transistor action, TR3 acts as a closed
switch and allows full voltage to appear across the
alternator field. The rising voltage appears across the
potential divider consisting of R3, R4, R5 and VRI.
According 1o the setting of the potentiometer VRI, a
proportion of this potential is supplied to the Zener diode
Zl, a device which only conducts when a certain voltage
across it is reached. Therefore the Zener diode conducts
when the alternator output voltage rises to a
predetermined value and current flows in the base
circuit of TRI. TRI now acts as a closed switch and
aiverts the current supplied to the base circuit of TRZ
which therefore switches off, causing TR3 to switch oif
the field supply.

Since the field supply is removed the alternatoc output
voltage falls and this fall is sensed by Z1, which no

v ~ F v e e W

ich switches on, thus
switching an the power transistor’ TR3. Again full
voltage is supplied to the alternator field and the line
voltage is restored, initiating the action previously
described,

The principle of operation of the 440 regulator requires
certain necessary additions. Fast switching of the power
transistor TR3 is desirable to reduce internal heat
Beneration and this is achieved by positive feedback via
capacitor Cl and resistance R, which allows TRI base
to sense any change of state of TR3 and thus speed up
the change.

Piode DI is a discharge path field current when TR3
switches off, preventing generation of high reverse
voltage across the transistor. Capacitor C2 between the
base and collector of TRI prevents ripple on the
rectified output from adversely affecting regulation,

CIRCUITRY AND CONNECTIONS

The standard alternator is produced for insulated return
systems but it can be installed in a negative earth return
system by connecting the negative terminal to the
equipment frame or vehicle chassis as appropriate,
Typical circuit diagrams for 24V systems are shown in
Fig. 59.

Alternator Main Terminals

The terminals are designed to prevent accidental
reversal of connections and consequent damage to the
alternator. The positive terminal is distinguished by two
flats along its threaded length, together with a plastic
insért pressed into the insulating shroud. The plastic
insert allows a standard Lucar connector with a standard
sleeve to be connected to. the positive terminal. The
same standard Lucar connector is used on the negative
terminal but the negative lead has an enlarged sleeve
which cannot be connected to the positive terminal
because of the insert,

The 12 volt models and marine versions are similarly
provided with a positive termiinal having 2 flats but have
no Lucar blades. Special Ross Courtney lugs are fitted
to the leads. On the positive lead, the hole in the lug is
specially shaped and it will only fit the positive terminal,

P
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clip-on multi-plug _connector far the regulator and an-
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CHARGING SYSTEM

T AR T T

Regulator Terminals and Alternator Field Terminals

n_q:nucu TEVEL i ,uuncu,j Iy v L\::]f!;ili.l 'm,s(k o

inhibitor type connector ‘for  the alternator ~ field
terminals are used on some installations.

Sensing Leads

The 'Sensing' leads from the 440 regulator terminals,
negative (-) and positive (HI, MED or LO whichever is
applicable) should be connected as close to the battery
as possible. Their combined voltage drop must not
exceed 0,25V at 2,5A (24 volt system) or 0,3V at 3,6A (12
volt system) Connections to the vehicle frame or
chassis must not be used for these 'Sensing' circuits.
This means that it is necessary to use two wires, both of
which return to the battery.

Alternator Only Loads

Certain electrical eqn.upment is normally only required to
operate when the engine is running (and consequently
when the alternator is producing current). This
equipment such as heaters, fans, demisters, etc. is often
referred to as ‘'alternator only' loads and can be
connected directly to the 'A' terminal of the alternator
as shown in Fig. 59, Should these loads become
excessive, the alternator output coukd be prevented from
building up normally.

Maximum permitted ‘alternator only' loads are 5A on 24V
systems and 10A on 12V systems. A type 405 relay Is
available for 24V systems which enables resistive loads
of up to 22A or inductive loads of up to 15A to be
supported, the alternator having to operate the relay coil
only, Fig. 59 shows the connections for ‘alternator only'
loads, with and without the type %0 relay.

FAULT FINDING
General Precautions

Before carrying out any tests, check that all terminal
connections are correct - see Fig. 58,

DO NOT REMOVE OR REPLACE ANY ELECTRICAL
CDNNECTIONS WHILE THE ENGINE IS RUNNING.

If, during the following tests, it is nécessary to
disconnect leads from the regulator, ensure that théy are
connected to the correct terminals when replacing
them. Incorrect connections, however brief, can cause
irreparable damage to the regulator components.

Test Equipment Required

TRy - SR TRI AT RS VR £ T Dt SR TIVEL D Bttt
voltmeter, 0 to 50V range,

2. A British Standard first grade maving coii amimeter,
0 to 100A range (this will not be required if an ammeter
is already fitted).

Test Procedure
i. Connect the voltmeter across the battery terminals.

2, If an ammeter is not already fitted, connect the test
ammeter in the alternator positive line as shown in the
wiring diagram in Fig. 58.

3. Close the 'Start' switch and observe that the
warning light iliuminates; if it does, proceed ta
Operation 5. If no light is observed, check the bulb and
renew it if it is defective. If the bulb is serviceable and
still no light appears, disconnect the lead from 'WL!
terminal of the regulator and connect the lead to the
equipment frame or vehicle chassis, as appropriate; the
warning lamp should illuminate if the 'Start’ switch and
associated wiring is correct. Re—connect the lead to the
regulator 'WL' terminal.

4. If the warning lamp does not illuminate and the
bulb, switch and wiring have been checked and found to
be correct, check the regulator by first switching off the
'start' switch and disconnecting the lead from the 'F'
terminal on the regulator.

Clip this lead to the negative terminal on the regulator
and switch on the 'start' switch. If the light now
appears, the regulator is faulty and must be replaced by
a new regulator. (The regulator is a sealed
non-{epau'able unit), If no light appears, then the
altemator is faulty and requires workshop attention.

3. Start the engine and allow it to run at a fast idling
speed. Observe that:

a) The warning light is extinguised and that

b) The ammeter records a small charging current,
dependent on idling speed.

Failure to meet these requirements indicates that the
alternator is faulty and requires attention. Do not
proceed with operations 6 and 7 if the. alternator is
faulty,

DCTOBER 1282
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6, tMomentarily increase the engine speed to maximum
permitted rpm and observe that charging current is as

5 P Y - -
wna el Z

Seérvice Manual.
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NOTE: If the battery is 1in a fully charged condition, it
will be necessary to connect an electrical load across it
having the following minimum wattage ratings:

268V - 720w
12V - 636w

Failure to reach the stated current output indicates a
faulty alternator. Do not proceed with Operation 7 if
the aiternator is faulty, )

7. With the alterpator running at approximtely half
speed, switch off all the electrical loads. Depending on
the connection selected for the positive sensing wire
(LO, MED or HI} the voltage should rise to between 26
and 28 volt on 24 volt systems and between 13 and 14
volt on 12 volt systems. At the same time the current
reading should drop appreciably. Failure to meet these
conditions indicates a faulty regulator.

PRELIMINARY INSPECTION

It is not neécessary to fully dismantle the alternator in
order to check the brushes, slip, rings and field coil
winding for serviceability.

Remove the bafflefcowl and the brush box assembly as
detailed at the beginning of the 'Dismantling' Section;
where applicable, remove the brushes as directed.
Check the brushes and brush box as detailed under the
heading 'Brushgear' in the 'Component Inspection and
‘Renewal' Section and renew parts as necessary.

Visually inspect the slip rings for signs of wear or
damage. Using a good quality test ineter such as an
'Avometer', check that the resistance measured across
the siip rings is in accordance with the figure given in
the ‘'Specifications. . To ‘ensure that the correct
measurement is obtained, take several readings, turning
the rotor slightly between measurements. :

NOTE: It is essential to establish whether the alternator
being checked is an & pole or 12 pole machine - refer to
'Specifications’. Should the type labe! be missing or
damaged, it is possible to count the number of rotor
poles through the slots in the drive end shield after
remmoving the drive pulley. Fig. 57 shows the
construction of an 8 pole machine.

-
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An appreciably lower field coil resistance than that
stated could mean a short circuit between the coils; a
L 3.

Lt B

R

Unless the foregoing tests indicate that further
dismantling is necessary, replace the brushgear assembly
and the baffle or cowl.

DISMANTLING

I, Remove all surface dirt and grease with a rag or
brush dipped in paraffin or other sultable cleaning fluid,
Avoid excess liquid entering the alternator through gaps
in the casing.

2. Lightly clamp the alternator in a bench mounted
vice with soft faced jaws.

3. Unscrew and remove the three screws (1} and spring
washers and detach the baffle or cowl fromi the slip ring
end shield - see Fig. 61,

& P oy S, £ oaL
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4. Disconnect the lead (2) from terminal 'A’ of Brush
box, remove the two retaining screws(3), complete with
A . -

sprinm—and. pl wpehorg 24 deaen b

" comipiéte wiTh brusnes: DiscaFegasket. "
5. Remove field terminal retaining nuts (i}, crinkle
washers (2), 'Lucar' blades (3} and insulator (4) from
terminal posts. Withdraw brushes (5) and field terminal
posts (6} from brushbox, Discard sealing rings {7) - see
Fig. 62 (Brushboxes on ACSH alternators cannot be
disrnantled).

7. Remove the three 'through' bolts and spring washers,
then remove the alternator from the wvice. ¥he:en
. b L

solgering iron, or a smail fiame Lo joosen then. No part
should be overheated. lJsing a hide faced mallet, tap the
drive end shield away from the stator. As shown in Fig.
63, carefully withdraw the drive end shield compleie
with rotor from the stator and slip ring end shield, takine
care not to damare the shin risvse Do a7 dia
slip rings when laying drive end shibela s rotor ases aiv
on the bench.

\eated

G/30/101

Fig. 62 - Dismantling Brush Box

6. Remove pulley securing nut and washer and
withdraw the pulley. Remove fan and, on machines with
metal fans, the fan spacer. Extract the 'Woodruif' key
from the rotor shaft.

Before proceeding  fiirther, a line should be lightly
scribed across both end shields and stator to facilitate
aligninent on reassembly.

‘i

G/30/102

o

* : . :
Fig. 63 - Removing Rotor from Stator

8. Place the stator and slip ring end shield assembly on
the bench with the end shield uppermost. Do not lift the
assembly by the end shield as this will cause the whole
weight of the stator to be taken on the three stator leads.

9. Unsolder the three stator phase leads (1) from the
heat sink terminal tags, (DO NOT REMOVE TAGS FROM
HEAT SINKS) and separate the slip ring end shield from
the stator, using a hide faced mallet if necessary - see
Fig. 6&. ‘
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Fig. 64 - Removing Stator Terminations

10. Remove and discard the 'O ring (where fitted) from
the slip ring end shield bearing housing, using a sharp
pointed probe. Do not damage "' ring groove.

11.+ As shown in Fig. &5, place the drive end shield (drive
shaft upwards) over a suitable large diameter cylinder so
that the rotor is encased within the cylinder and the
cylinder seatis squarely against the three end shield
webs. A discarded 100 to 115 mm (4 to &5 in) dia.
starter motor or dynamo yoke is admirable for this
operation, but care must be excercised to ensure the end
face of the yoke does not cut into thé web radii).

‘Support the rotor from underneath while pressing it out

of the drive end shield with a standard fly-press.

NOTE: It is unnecessary to strip the diode assembly
from the ship. cing end shield unless it is established that
there is a fault in one or-more of the diodes - see under
'Diodes' in the '‘Component Inspection and Renewal
Section. ’

COMPONENT INSPECTION AND RENEWAL
‘General

After dismantling, all components should be thoroughly
cleaned with an approved ' cleansing agent before
examination. Thesstator frame and rotor shaft should be
wiped clean with a non-fluffy rag moistened with white
spirit; take care to avoid the spirit coming into contact
with the winding insulation and stator leads,

-
&

G/30/104 I

Fig. 65 - Removing Rotor from Bearing

Examine all parts generall} tor cracking, corrosion,
serviceability of threads, score marks and excessive
wear, The 'Nyloc' pulley nut can be used again provided
the nylen insert is in reasonable condition.

Ensure that all traces of carbon dust are removed with a
compressed air line before carrying out any insulation
tests, do NOT 'spin' the bearings with the air line; this
can,damage the balls, rollers and tracks.

In dddition to the usual workshop facilities, the following
ele«%trical equipment will be required,

Equipment Required

. 'Avometer' or similar high grade multi-test meter.

2. Moving coil dc ammeter with 0 to 100 ampere range.

3. 100V *Megohm' tester or similar non destructive
insulation tester.

4. 24V test battery.

5. Variable electrical load capable of carrying a
current of 60A at 24Vv.

6. Single pole ONJOFF switch rated at G60A, 24V
minimum. ’

7. 24V 44/48W lamp and holder.

TR+ SN - HEETR - T T

OCTOBER 1982

MODEL 2720/SECTION 2 PAGE NO. 63

=3



damage. Check that the brushes are undamaged and can:

slide freely in their holders; if at all sluggish, lightly
polish the brush sides with a smooth fille. Remove all
traces of dust before refitting the brushes to the holders.

Brushes should be renewed if they are shorter than the
minimum length stated in 'Specifications’. It is
recommended that new brushes are fitted during a
complete overhaul.

NOTE: On the later AC5B alternators, the brushes are
not removable; they can however be withdrawn gently
against spring tension far enough for the total length to
be measured. Great care must be taken not to withdraw
them too far or the springs may be stretched or broken
off.

Bearings

Check bearings for excessive play and smoothness of
operation. lf they are defective in any way they must be
renewed. Since the bearings are sealed and cannot be
lubricated, any evidence of dryness will necessitate
renewal.

The drive end bearing should be renewed as follows

l. Remove the three screws and washers securing the
clamp plate. If the screws prove difficult to remove due
to any thread locking compound used, heat the complete
end shield assembly to approximately 1009C. Remave
the clamp plate. '

2. Remove the bearing froin the housing; if necessary,
press it out using a suitable drift. ‘ ’

3. Press a new bearing into the housing while ensuring
that the bearing remains perfectly square to the housing.

4. Place clamp plate in position and secure with three
screws and washers. Renewal of the slip ring end
bearing will necessitate removal of the slip rings - see
under the heading *Slip Ring and Bearing Renewal',

Stator

1. Examine stator windings for security and condition.
Check stator leads for deterioration of insulation and
mechanical damage. Should a ledd be broken or
damaged, cut it back to a sound part and join on a length
of flexible cable. Solder the joint then slide a length of
glass fibre sleeving over the joint. The sleeving should
be slid on far enough to be neatly tied to the stator
windings at the original lashing point.

‘l-

-
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2. Subject the stator to a 00V insulation test between
L = each of the three leads in turn_and the fra The
il 2T Dow e sree Dlrowr | cragis Sor . minimum residtance shouid be il meme: 20k Tasgi.

3. Wire a test circuit consisting of 24V battery,
ON/JOFF switch, variable resistor, ammeter and
voltmeter across two of the stator leads as shown in Fig.

G/30/108

A

66.
T
| 24v
1

R O

Fig. 66 - Testing Stator Coils

4. Close the switch and quickly adjust the variable
resist?r unt__il a current of 20 ampere is indicated; note

the rpading on the voltmeter, then open the switch
immegiately. i

J. Repeat operations 3 and 4 across the two remaining
pairs of stator leads; the volt drop reading obtained in
each case should be noted ‘down. Each of the three
voltage readings should be the same and should conform
to the appropriate figure given in ‘'Specifications.
Should the test prove unsatisfactory, the stator must be
renewed.

Rotor

l. Checlk the rotor visuzlly for any sign of damage or
rubbing. Examine the field windings for damage or
deterioration of the insulation and check that they are
held securely in position.

ODCTUBER 1982
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2. Check the insulation between each slip ring and the
rotor shaft with the JO0V ins

3. Wiith ine ‘Avometer’ ser To the iowesr resistance
range, measure the resistance between slip rings; this
should be in accordance with the appropriate figure
given in *Specifications',

Failure to meet the requirements of tests 2 and 3 will
necessitate renewal ol the rotor assemoly.

J-  Examine the slip rings for signs of wear and
scoring: The slip rings may be skimined to the minimum
diameter figure given in 'Specifications' - refer to the
instructions given under the heading 'Slip Rings and
Bearing Renewal' for the recommended machining
procedure.

5lip Rings and Bearing Renewal

l.  Unsolder the ends of the field leads from the slip
ring terminal posts (1) - see Fig. 67.

G/30/106

Fig. 67 - Removing 3ljp Rings and Bearing

2. Using the extractor shown in Fig. 68, withdraw the
slip ring assembly (2) - see Fig. 67. Removal of the siip
ring assembly will render it unserviceable and a new ane
must be fitted. ~

G/30/107

Fig. 68 - 'Sykes' Type Extractor

3. Remove bearing circlip {3). Adjust the jaws of
bearing extractor so that the jaws locate between the
outer race (4) and the bearing spacer (5) and withdraw
bearing.

4. Examine bearing spacer for cracks and distortion.
Clean out groove. Renew spacer if damaged.

5. » Detaching the rotor leads from the slip ring
assembly imposes mechanical stresses that may weaken
th% leads and produce the possibility of failure under
operating conditions at a later date, It is strongly
recommended that the leads are renewed in the
following manner. -

Cut the leads so that the subsequent joints are staggered
as shown in Fig. €9(A}. Trim back the glass-fibre
sleeving and lightly twist a new length of 21 SWG Lumex
copper wire to the existing wire and solder together.
Snip off excess wire. Apply a liberal coating of
insulating varnish and slide a short.length of 2 mm
glass-fibre sleeving over the join so that it slides inside
the existing sleeve, Fig. 69(8). Apply a further coating
of varnish and slide on a new length of 3 mm glass-fibre
sleeving to abutt the original sleeve. Apply a final coat
of varnish to the outside. ;
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Fig. 6% - Renewing Field Coil Leads

6. Place the rotor (drive end downwards) in a suitable
fixture of a bench press so that the weight is supported
on the rotor claws. Refit the bearing spacer {l) over the
rotor shaft so that the moulded groove is in the correct
position to contain the field Jeads (2) from the rotor.
Press into position - see Fig. 70.

7. Press new bearing (3) onto the rotor shaft and fit a
new circlip (4), ensuring it is fully seated and a tight [it
in its groove. :

8. Pass the two field leads through the bore of a new
slip-ring assembly (5) and locate the slip ring on the
shaft with the terminal posts positioned at 909
relative to the shaft lead slot as shown. .

9. Place press tool {see Fig. 71} so that the spigot
registers in the slip ring-bore with the cut-away portion
in line with the field leads as shown in the insert of Fig.
70. Gently press the slip-ring down until the press tool
spigot abutts the rotor shaft. Feed the field coil leads
past the cut-away portion of the press tool as they
appear.

G/30/109

Fig. 76 - Fitting Bearing and Stip Rings
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@ - {2.5in)

Y

! 2540mm
Y (1,0 in).

G/30A110

Fig. 71 - Slip Ring Press Tool

1. Mild Steel Rod

2, Slip Ring Press Tool .
3. Slip Rings

10. Trim off the ends of the glass-fibre sleeve to leave
approximately 6,5 mm (0,25 in} projecting beyond the
rotor shaft. This will prevent the field leads from
shorting onto the shaft during service. Wrap the leads
around the terminal posts of the slip ring, cut to length,
and solder in position,

1. Plug with 'Siicoset 151" any gap that appears where
the leads enter the spacer betwgen_ the spacer and the

FEa

12, Mount the rotor drive end shait in a suitabie iathe,
locating the steady on the outer race of the SRE
bearing. Lightly skim the slip-rings to ensure that they
are concentric with the SRE bearing to within 0,05 mm
(0,002 in). Remove the minimum amount of metal to
achieve this degree of concentricity and do not reduce
the slip ring diameter to below the minimum diameter
given in 'Specifications'. To obtain the required surface
finish, it is essential that a highly finished diarnond or
tungsten carbide tipped cutting tool be used for this
operation,

Slip Ring End Shield

Examine the internal bore of the bearing housing for
signs of wear caused by the bearing’ outer race having
been revolving in the housing; if this has occurred, the
end shield must be renewed.

'Offer up' the slip ring end bearing to the housing to
ensure that it will be a tight fit when fully installed.
Failure to meet this requirement will necessitate a new

-end shield.

NOTE: Certain factory reconditioned end shields
contain a steel sleeve in the bearing housing.

Diodes

Using the following method, all the diodes can be tested
while the three heat sinks are still assembled in the slip
ring end shield: .

1. } Connect a test probe in series with a 48 watt 24 volt
lamp on the positive terminal of 24 volt dc supply.
Connect another test probe to the negative terminal of
the dc¢ supply.

R IEER Y I,
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2. Carry out all the tests detailed in the following
table: :

Tcst No. Position of Test Probes Dicde Llnder éer'ecz = l‘...a:*.':p
Positive Probe Negative Probe Test Indication
1 Each heat sink in turn Terminai D+ Positive Lamp illuminates
2 Terminal D+ Each heat sink in trn Positive No illumination
3 Terminal D- Each heat sink in turn Negative Lamp illuminates
4 Each heat sink in turn Terminal D- Negative No illumination
5 . Each heat sink in turn Terminal A Auxiliary La'mp illuminates
[3 Terminal A Each heat sink in turn Auxiliary No illumination

Should a test lamp indication occur tnat does not agree
with the table, then the heat sink being tested contains a
faulty diode and must be renewed - see under 'Heat Sink

Renewal'.

NOTE: A broken lead or a high resistance solder joint
between a diode and its termination could show
symptoms similar to a faulty diode; check for these
faults before removing a heat sink.

Heat Sink Renewal
1. a} 12 volt machine and marine version

Remove external positive and negative main terminal
nuts, spring washers, terminal post retaining nuts, spring
and plain washers and nylon washers.

b} 24 volt machine

Remove external positive and negative main terminal
nuts, spring washers, and Lucar blades, Remove round
slotted auts {using key - see Fig. 72) spring and plain
washers and nylon terminal shrouds.

G/30M 11

Fig. 72 - Key for Slotted Terminal Nut
2. Working from the other side of the end shield, slide

the 'A' Jead grommet (1) out of its slot in the end shield
and pull the lead (2) through the end shield - see Fig, 73.

T I T Y —E e
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Fig. 73 - Rémoving Heat Sink Assembly .

3. Remove the two heat sink seéuring‘ screws (3) and
spring and plain washers. Withdraw complete heat sink
assembly (4) and take out the insulating strip {5).

4.  Snip the two copper braids of the faulty heat sink
diodes close to their respective right angled terminal
tags and unsolder the sleeved lead from the third diode.
Remove appropriate nylon retaining washers and
withdraw heat sink. ’ '

5. . Assemble the pew heat sink in position (see parts
list for "identification) so that the complete assembly
takes the form shown in Fig. 74. Place a nylon insulating
washer (1) on each locator {2) so that they are interposed
between adjacent heat sinks (3) as illustrated. Replace
outside nylon retaining washers (4) on both locators (2)
and on main terminal locators (5).

NOTE: On marine versions, when a new heat sink is
fitted or if the existing heat sink paint is damaged, paint
the heat sink with 'Yacht Blue Polyurethane Enamel 107
obtainable from Sanderson and Co., Hull, Yorkshire,
England.

[

Fig. 74 - Assembling New Seat Sink

6. Solder the two diode braids to the appropfiate angle
tags. Note the length of the braids are such that it is
impossible to connect them incorrectly. )

7. Solder sleeved wire to remaining diode.

WARNING: Excessive heat can cause immediate and
permanent damage to diodes. [t is recommended that a
paif of long nosed pliers be used to grip-the diode shank.
toyact as a thermal shunt and that the soldering
op‘e;ration be carried out as quickly as possible..

8. Apply lamp test as detailed under the heading
'Diodes' to ascertain that the diodes are functioning
correctly. )

9. Replace the complete heat sink assembly (1) in the

end shield and secure with the two screws (2) and spring
and plain washers - see Fig. 75. ’
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Fig. 75 - Replacing Heat Sink Assembly

10, Place the insulating strip (3) in position.

1}, Pass the 'A' lead {4} through the slot in the end
shield and slide the grommet {5) into position in the slot.

12. (a) 12 volt machine and marine version
Replace nylon washers, plain and spring washers, main
terminal post retaining nuis, spring washers and main
terminal nuts.

{(b) 2% volt machine
Replace nylon terminal shrouds, plain and spring washers
and round slotted nut (use <ey - see Fig. 72). Replace
Lucar biades, spring washers and terminal nuts.

NOTE: The terminal shroud fitted to the positive
terminal has a plastic insert.

ASSEMBLY

Normal workshop practices should be [ollowed taking
special care to keep working suriaces and toois clean.

{. Lay the stator on the bench with the three leads
facing upwards.

VIR ATE

“shield anio the stator and align scribe rmarks.

2. Hold the end shield over the stator, so that the
three wide spaces on the hea. sink finning coincide with

g,

(Refer to
operation ‘Neo. 6 d¢i ‘Dismantiing' " procedure). Insert
stator phase leads (1) into heat sink tags and soider in
position - see Fig. 76.

Fig. 76 - Terminating the Stator Leads

3. Fit bearing spacer over the rotor drive shaft and
insert «rive shaft through the bore of the drive end
shield ball race.

5 B 2 '
4. Plice the drive end shield on a bench press so that

the bedring housing is firmly supported and the rotor
shaft can pass through the support plate - see Fig. 77.

o L
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Fig. 77 - Assembtling Drive End Shield

5. Press the rotor shaft fully into the bearing taking
care not to damage tne slip rings, slip ring terminals or
field coil leads; a truncated cone shaped mandrel fitted
to the press spindle will rest on the end of the shaft and
clear the slip ring terminals.

6. Fit new 'O’ ring (supplied in seal and gasket set) to
groove in internal bote of slip-ring bearing housing.
Smear the inside of the 'O ring with light greasé to
assist bearing entry. ’

N

AN

Support the rotor and drive end shield assembly as
.28 andis

ing ent bearing enters the pearing fousing
in the glip ring end shield. Great care must be taken not

to damage the slip rings during this operation.

mb Al fbe b pa

+ toe the
ho rotor ke

G/30/118

G/30M117

Fig. 78 - Assembling Rotor and Stator

G.

Fig. 79 - Assembling Brushes

3. . Press the stator and slip ring end shield assembly up
to the drive end shield as far as possible by hand,
enduring again that the scribed lines are in alignment.
Plate a locking washer ontc each of the three through
bolfs and coat the threads with 'Loctite' grade A. Insert
the bolts and tighten them evenly and progressively
whilst gently tapping the slip ring end shield with a hide
face malilet to draw end shields squarely into position.
Finally tighten the through bolts to the specified torque
figure. '

9. Refit brushés (1) to brush box, making sure that the
terminal posts (2) are fully seated. Thread new 'O
sealing rings (3) over both the terminal posts and
assemble insulator (4) to one of the terminals. Fit Lucar
blades (5} and crinkie washers (6) to both terminals and
secure with terminal nuts (7) - see Fig. 79.

Marine versions have one Lucar blade and one threaded
stud.
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10. Fit a new gasket (supplied in seal and gasket set to

the brush box moulding and assemble ‘brush gear (1) to~
: G et S, Dol Bk s s £ s e (T ST Y
3. Carbon pile or sknilar variable

fie Tocatng dowel.
and ‘piain and spring washers. Reconnect ‘A ledd {3} 10
terminal post marked 'A', secure with crinkle washer,
plain washer and terminal nut - see Fig. 80.

$Sécure with retaining screws (2) .

G/30/119

Fig. 80 - Replacing Brush Box and Baffle

11. Fit baffle or cowl to slip-ring end shieid and secure
with screws (k) and spring washers.

12. Fit Woodruff key, fan pulley and pulley nut. Tighten
pulley nut to the specified torque value.

BENCH TESTING

Equipment Required

I. Test machine with variable speed control capable of
driving the alternator at speeds up to 6000 rpm.

¥

2. Fully charged 12V or 24V battery to suit system
voltage.

capabie of carryiig a current of 60 ampere at system
voltage.

4. Type #40A 12V or 24V regulator to suit system
voltage.

5.  Non-destructive [10 veolt [lash tester or 1197 wolt
'Megohm' ineter.

6. ‘'Avometer' or similar multi-test meter.

7. Warning lamp of correct voltage and not less than 2
watt rating.

8. British Standard first grade moving coil dc
voltmeter with a range of 0 - 50 volt.

9. British Standard first grade moving coil dc ammeter
with a range of 0 - 100 ampere.

10. 3 ampere fuse and hoider.

Il. Single pole ONJOFF switch.

Static Testing

t. Connect one lead of the insulation tester to the
alternator housing and the other lead to each terminal in
turn. If 'Megohm! meter is used, the minimum insulation
resistance should be 10 megohm in each case.

2. Select the lowest resistance range on the multi-test
meter then connect its leads to terminals 'Af and 'F'. A
low resistance should be indicated that varies slightty
whenj the rotor is turned slowly by hand. Large
variations in resistance usually indicate sticking brushes
or dirty stip rings.

3. Rectify any faults before proceeding with further
tests.

Performance Testing

l. Mount the alternator on the test machine and
connect the 'F terminal to the main negative terminal
via the 3 ampere fuse. Connect the voltmeter across the
two main terminais.

OCTOBER 1932 .
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Type of Cufting-in | Current Current Current

Alternator .. opeed .. | OQutputat . Qutputat Outout at )
ot ".T‘;:,,':‘."' .._.':. e e e ST e, e et = 2hemeed B P UUQ'."'pf‘.'!' it !#J?foﬁﬁ"; L e =

i2V 55A " 1250 epm ' 30,5A 46A 508

{8 pole rotor} at 14V

12¥ 75A 1200 rpm 46A 64A 71A

{12 pole rotor} at l4v :

28V 30A 1250 rpm.. 16,3A 255A 29A

(8 pole rotor) at 28V

24V 35A 1050 rpm 23A 30A 34A

(12 pole rotor) at 28V ’

Fig. 8! - Performance Testing Figures

2. Start up the test machine and slowly increase speed
until the appropriate cutting in speed given in the table,
Fig. 31, is reached. The voltage indicated on the

voltmeter should be as specified in the same table.

If no voltage is obtained, it will be necessary to polarise LOo
the rotor by connecting a battery of the correct voltage

across the field coil; connect battery positive to MEDo-
terminal 'A' and battery negative to terminal 'P. Hio

Observe that the voltage indicated is that specified in
the table, then disconnect the battery; - the voltage
reading should remain at the correct figure, Wlo-

3. Stop the test machine, disconnect the voltmeter and
remove the fused. link from between the main negative
terminal and terminal ‘F.’

#. Wire the alternator to the test circuit as shown in .
Fig. 82; the switch should be in the OFF position ; :
initially. ' : G/30/120

4
Fig.‘%z - Alternator Test Circuit
L. Type 440 Regulator
2, Warning Lamp
3. ONJOFF Switch
4. ACS5 Alternator
5. Battery
6. Variable Electrical Load

The adjustable load must be set so that the battery is
sufficiently discharged to allow the alternator to develop
its full output. If the battery is in a fully charged
condition, the voltage regulator will automatically taper
off the alternator output and prevent the following tests
from being correctly carried out,
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5. Close the warning lamp switch;_
ulummate

6. Start up the test machme and mcrease speed until

the first current output speed shown 1n the table Fig. 8!
is reached; compare the current output of the alternator
with that given in the table. Check the alternator
output at each of the other stated speeds against the
figures shown in the table,

Some variation from the stated outputs is permissible
but failure to reach within 10% of the required figures
indicates a faulty alternater. Do not continue testing
until the fault has been found and rectified.

DO NOT REMOVE ANY CONNECTIONS WHILE THE
ALTERNATOR IS RUNNING.

Testing the Regulator

if required, the regulator associated with the alternator
can be tested by substituting it for the test circuit
regulator and proceeding as {ollows:

Set alternator speed to 3000 rpm and switch off loads
connected across the battery. Depending on the
connection selected for the positive sensing wire (LO,
MED, HD the voltage should rise to between 26V and 28V
on 24 Volt system or 14V and 15V on i2V system and
then remain constant. At the samé time the current
reading should drop appreciably.

This test indicates tihat the repulator is working
correctly. With sensing wire connected to +Med and load
adjusted to 15 ampere the voltage reading should be
27,25 to 27,75V on 24V system or 13,5 to 14V on 12V
system. With sensing wire connected to +HlI, the reading
should be ) volt up, and if connected to +LO, 1 volt down
{0,5 volt on [2 volt models).

Alternatively the regulator can be tested independently
of the aiternator as follows

Testing the Regulator Without an Alternator

Equipment Required

I. First grade moving coil 0 to 30V dc voltmeter or
multi-test meter with 0 to 50V dc range.

2. Potent_io'rneter, 2000 ohm 3W.

3. 12v 2,2W or 24V 2,8W test lamp as appropriate.
4. Diode, 50V 1A L:ating.

5. Single pole pusl_'l switch.

6. 36Y dry cell battery (4 type PP9 batteries are
suligiiels

the lamp should -

7. 12V or 24V lead acid battery as appropriate.

etie e i‘ri-uml() i, D TS el w1y shiown in ....g
83,
G/30M121

O,
WL _F
A

- A

|--—{ 1=k

Fig. 83 - Regulator Test Circuit
1. Regulator Under Test

2. Warning Lamp

3. Potentiometer

4. 36V Dry Battery

5. Push Switch

6. Lead Acid Battery

7. Diode

The diode is included to prevent accidental reverse
polarity connections which could damage the regulator,
The diode must be connected as shown.

l. Qperate the test switch and, if necessary, adjust the
poteatiometer until the bulb lights.
¥

2. djust the potentiometer siowly until the bulb
extinguishes and note the voltmeter reading; it should be
within the voltage limits specified in the following table,
(Fig. 84) if the regulator is operating correctly. This
figure is the nominal voltage at which the regulator
controls the alternator; this can be 0,5V higher when
actually operating in a normal charging circuit.

Type of Regulator Voltage at which Bulb
Extinguishes
24y 27,3 to 27,7V
I12v ' 13,551t0 13,95V

Fig. 84 - Regulator Control Voltages
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3. M required, the regulator can be tested further by
connectmg the potentmmeter lead to the '+HI' and then

it : i bl b (e pAi
extinguishes should-be as shown in the Iollowing table,
Fig. 85.

DO NOT REMOVE ANY CONNECTIONS WHILE THE
ALTERNATOR [5 RUNNING.

Type of BHP "+ LO'

Regulator Connection Connection
24V 28,6 to 30V 26,3 to 26,7V
12y : 14,05 to 14,45V 13,05 to 13,45V

Fig. 85 - +HI and +LO Regulator Control Yoltages

oF

s

L
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heading 'Performance Testing'.

SPECIFICATIONS
. N;}-‘.‘T{;} »VO.J..taE.e-. e dami b oa oy e o SIS T .l‘.;vv:‘ . .._h_ e i zv P ) v .-._‘ - - = 2#\, “ o -
Maximum Output (Hot) 55A 75A 30A 35A
No. of Rotor Poles 8 _ 12 8 12
No. of Stator Slots 24 T 36 24 36
Rotor field coil resistance ) 31 to 3,3 0hm 3,l to 3,30hm 9,4 to 9,8 ohm 10, to 10,7 ohm
Volt drop measured between any two
stator leads 2V at 20A 1,5V at 20A 8V at 20A 7,8V at 20A
Maximurmn Speed 10,000 rpm
" Brush Spring Loading . 227 gi {8 ozf)
Min, Usuable Brush Length 8 mm (0,312 in)
Slip Ring Minimum Diameter 28,85 mm {1,136 in)
Maximum Ambient Operating Temperature 700C (1580F)
Cooling System Buiit-in Fan
Regulator Remote mounted Type 440 (Tully transistorised)
Cutting-in Speed . Refer to Table, Fig. 54 and paragraphs 1 and 2 under the

TR

“li
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The ACS5R alternator iz very similar to the ACS
alternator in mechanical construction and in the way in
which current is generated. The major difference is in
the voltage regulator which is an integral part of the
ACS5R® machine; it is mounted on the slip ring end shield
as illustrated in Fig. 86. The regulator is of solid state
circuitry throughout and is fully encapsulated for
maximum protection; no adjustments are required and
the unit must be renewed if found to be faulty.

LLENETTAT T YAy TR 2
»iERG 0 NWOEd S ehles

\ G/30/122

1. Remove all surface dirt and grease with a rag or
brush moistened with paraffin ar nther suitahla claznine
5 hiquid eniering ¢
through gaps in the casing,

2. Remove the three screws and washers and detach
the cover.

3. Disconnect the 'F' lead from the alternator brush
box terminal.

4. Connect a test link berween the brush box 'F'
terminal and the alternator main '-ve' terminal - see Fig.
i7.

the” aiternator”

Fig. 86 - Slip Ring End Shield and Regulator
I. Regulator Securing Pillars

2. Regulator

3. End Shield

Both 12V and 24V versions of the ACSR alternator are
available.

PRELIMINARY TESTING
Since the alternator and regulator are an integrated unit,

it is essential to establish whether the alternator or
regulator is faulty before servicing the alternator.

z G/30/123

Fig. 87 - Preliminary Testing

1. 12V or 24V Battery

2. Test Link

3, 2W Mintmum Warning Lamp {12V or 24V)
4. Switch

5. As shown in Fig. 87, wire the alternator toa 12V or
24V battery as appropriate and connect a 12V or 24V 2w
minimum warning lamp and switch between the
alternator rnain '+ve' terminal and the alternator 'IND'
terminal.

NOTE: Check that the lamp and switch function
correctly before wiring them into the circuit.

6. Close the switch and watch the lamp, If the lamp
lights, the regulator is faulty; if the lamp does not tight,
the alternator is faulty.

——
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g eurinzgTa gfgzee rag’or
araifin or other suitable cleaning fluid.
Avoid excess liquid entering the alternator through gaps
in the casing.

2. Remove the three screws and washers and detach
the cover.

3. Make a written note of all regulator electrical
connections in order to facilitate assembly at a later
stage.

4. Unscrew and remove the three pillars (1) with their
spring and plain washers and detach the regulator (2)
from the slip ring end shield - see Fig. 36.

5. If the alternator is faulty, refer to the ACS

alternator instructions for the correct inspection and
dismantling procedures.

TESTING THE REGULATOR

Equipment Required

l.  Voltméter or multi-test meter with a range of 0-30V,
2. 200 ohm 10W resistor.

3. 400 ohm 10W variable resistor.

b, 2W minimum test lamp (12V or 24V as appropriate).
5. Single pole ON/OFF switch.

6. 12V or 24V battery to suit alternator output voltage.

7. 6V battery for 12V alternator or 12V battery for 24V
alternator, )

NOTE: One or both batteries can be of the dry cell type
as the current drawn during testing is very small.

Test Procedure

l. . Thoroughly clean the regulator and ‘'Lucar
connections, then examine regutator visually for signs of
cracking or other forms of damage. if the regulator is
damaged, it must be discarded.

2. Wire the regulator test circuit as shown in Fig. 83.

a*

Ui AnE T Al ARG e aEs wiTh U ranar

. Sl ST

e T AR L
wesee HNLFRTOL T T

o

ool

o : n Gr30/124

Fig. 82 - Regulator Test Circuit

I. Regulator

2. Yoltmeter 0 to 30V

3. 400 ohm 10W Variable Resistor

4. 200 ohm 10W Resistor

5. 12V or 24V Battery to Suit Alternator
OQutput Yoltage ) :

6. Additional Battery {6V for 12V Alternator
or 12V for 24V Alternator)

7. 2% Minimum Warning Lamp {12V or 24V)

8. S_i?glg Pole ON/OFF Switch

3 ﬁ;lose the switch; if the lamp does not light, the
regulator is faulty and must be discarded.

4. With switch closed and lamp illuminated, adjust the
variable resistor to increase the voltage reading on the
voltmeter; the lamp should go out when 13,75V is
indicated in the case of a 12V alternator or 28,5V for
24V alternators.

If the lamp remains illuminated, discard the regulator
and replace it with a new unit.
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tested for insulation and field coil continuity; as under
heading 'Static Testing' in the ACS alternator servicing
instructions.

I. Pesition the regulator (1) on the slip ring end shield
(2) the correct way round as shown in Fig. 89 and secure
with the three pillars (3) and spring and plain washers.
Tighten piilars to 1,7 to 2,3 Nm (0,17 to 0,23 kgf m or |5
to 20 Ibf in). ’

G/30/125

Fig. 89 - Replacing the Regulator
l. Repulator

2. End Shield

3. Regulator Securing Pillars

2. Refer to the notes made when dismantling and
connect the leads to the correct terminals. The
following table gives the connections but the 'A' lead is
not present on all regulators.

Regulator Lead 'D+' to Alternator Alain +ve' Terminal

< Regulaior Bead "D+ to Alcernaior Main =ve’ Termindi -

Regulator Lead 'F*' to Brush Box Terminal 'F!
Regulator Lead 'A' to Brush Box Terminal 'A!
Alternator 'IND' Lead to Regulator 'IND' Terminal

3. Fit cover and secure with the three screws and
washers. Tighten screws to 1,4 to 1,7 Nm {0,1% to 0,17
kgf mor 12 to 5 Ibf in).

TESTING THE ALTERNATOR
Equipment Required

I. Test machine with variable speed control capable or
driving the alternator at speeds up to 6000 rpm.

2. Fully charged 12V or 24V battery as appropriate.

3. Carbon pile or similar variable electrical load
capable of carrying a current of 60 ampere at 12V or 36
ampere at 24V.

4, 2W minimum warning lamp (12V or 24V as
appropriate).

5. British Standard first grade noving coil dc
voltmeter with a range of 0-50 volt.

6. British Standard first grade moving coil de ammeter
with a range of 0-100 ampere.

7. Single pole ON/JOFF s_witch.
Test;%;Pl_'ocedure

1. Mount the alternator (with integral regulator
correctly installed and connected) on the test machine

.and connect the test equipment as shown in Fig. 90; the

switch should be open initially.
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sufficientlv dischareed to allow the alternator to devel

v f RO UTEY Lhe hs EEARLTTE TS T e ..'
LIl JEISATLIUTE the ' ey IRV L Ly ENargea

The adjustable load must be set so that the battery is

v aa o AOE 34TIE

== B
condition, the voltage regulator will automatically taper
off the alternator output and prevent the following tests
from being correctly carried out.

2. Close the warning lamp switch; the lamp should
illuminate.

3. Start up the test machine and increase speed until
the first current output speed shown in the following
table is reached; compare the current output of the
alternator with that given in the table. Check the
alternator output as each of the other stated speeds
against the figures shown in the following tabte.

Type of Cutting- | Current [ Current [ Current
Alternator | in Speed | Output at Qutput at | Output at
200G rpm | 3000 rpm | 4000 rpm

Fig. 90 - Alternator Test Circuit

i. Yariable Electrical Load .

2. Yoltmeter

3. 2W Minimum Warning Lamp (12V or 24V)
4. Single Pole ONJOFF Switch

5. Ammeter

6. 12V or 24V Battery

12v 1000 rpm 4tA 33A 58A
at 14v

24Y 1050 rpm 23A 30A ELT.Y
at 28V

Some variation from the stated outputs is permissible
but failure to reach within 10% of the required figures
indicates a faulty alternator. Do not continue testing
until the fault has been found and rectified.

DO NOT REMOVE ANY CONNECTIONS WHILE THE
ALTERNATOR IS RUNNING,

-
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