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INTRODUCTION

This manual has been compiled to provide guidance to those responsible for the

maintenance and overhaul of the Amphicar.

This manual is divided into the 12 main groups, each of them being consecutively

numbered so that supplementory sheets may be inserted, from time to time.

All instructions for the maintenance and overhoul are based on methods which have

been proved with the aid of our Amphicar special tools.

Modifications and changes which may at any time be introduced, will be issued to all

authorized dealers.

This manual, or parts thereof, may not be reproduced without written permission of the,

AMPHICAR CORPORATION OF AMERICA
New York 23 N.Y. 1840 Broadway
Phone: LT 1-6969

Copyright by Amphicar Corporation.

‘

AMPHICAR CORPORATION OF AMERICA

Postcard

Attention:

Please return the attached postcord to
us immediately offixed with your exact
address (possibly firm stamp)}. This
only guarantees that you will get all
supplements and chdnges of. this
catalogue automatically at no extra
cost,

PAGE 1/2 is BLANK
"Amphicar Resource Provided by IAOC" - www.amphicar.

1840 BROADWAY
New York 23 N. Y.
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ELECTRICAL AND IGNITION EQUIPMENT

BATTERY

Battery persists in a low state of charge. First consider the conditions
under which the battery is used. If the battery is subject to long periods
of discharge without suitable opportunities for re-charging, a low state of
charge can be expected. Neglect of the battery during a period of low
or zero mileage may be responsible for the trouble. A defect in the

charging system can also result in a discharged battery.

VENT PLUGS

See that the ventilating holes in each vent plug are clear.

LEVEL OF ELECTROLYTE

The surface of the electrolyte should be level with the top of the
separator guard. If necessary, top up with distilled water. Any loss of
acid from spilling or spraying (as opposed to the normal loss of water by
evaporation) should be made good by dilute acid of the same specific

gravity as that already in the cell.

CLEANLINESS

See that the top of the battery is free from dirt or moisture which might
provide o discharge path. Ensure that the battery connections are clean
and tight.

HYDROMETER TEST, Figure 1

Measure the specific gravity of the acid in each cell in turn with a
hydrometer fo avoid misleading readings, do not take hydrometer readings
immediately after topping-up.

The readings given by each cell should be approximately the same.
If one cell differs appreciably from the others, an international fault in
the cell is indicated.

The appearance of the electrolyte drawn into the hydrometer when
taking a reading gives an indication of the state of plates. If the
electrolyte is very dirty, or contains small particles in suspension, it

is possible that the plates are in a bad condition.

The specific gravity of the electrolyte varies with the temperature,
therefore, for conveniece in comparing specific gravities, this is always
corrected to 60° F, which is adopted as a reference temperature. The

method of correction is as follows:

For every 5° F below 60° F deduct .002 from the observed reading to
obtain the true specific gravity at 60° F.

For every 5° F above 60° F add .002 to the observed reading to obtain
the true specific gravity at 60° F. The temperature must be that indicated
by o thermometer actually immersed in the electrolyte, and not the air

temperature.

Compare the specific gravity of the electrolyte with the valves given in
the table and so ascertain the state of charge of the battery. If the
battery is in o discharged state, it should be re-charged, either on the

vehicle by a period of daytime running or on the bench from an external

supply.

DISCHARGE TEST

A heavy discharge tester (150 - 160 amps) consists of a voltmeter 2 or
3 volts full scale, across which is connected a shunt resistance capable

of carrying the current. Point prongs are provided for making contact
1/89
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A good cell will maintain a reading of 1.2 - 1.5 volts, depending on the
state of charge, for ot least 6 seconds. If, however, the reading rapidly
falls off, the cell is probably defective. This test should not be carried
out immediately after the car hos completed a journey otherwise o

misleading reading may be obtained.

RECHARGI M XTERNAL SUPPLY

If the above tests indicate that the battery is merely discharged, and is
otherwise in a good condition, it should be recharged, either on the
vehicle by a period of daytime running or on the bench from an external
supply.

Climates ordinarily below 90° F (32° C). Specific gravity of electrolyte,
corrected to 60° F.

Climates frequently over 90° F (32° C) . Specific gravity of electrolyte,
corrected to 60° F.

STATE OF CHARGE

15,6° C 15,6° C
1.270 - 1,290 1.210 - 1.230
1.190 - 1.210 1.130 - 1.150
1,110 - 1,130 1.050 - 1.070

Fully charged
About half discharged
Completely discharged

If the latter, the battery should be recharged at the rate given, until
the specific grovity and voltage show no increase over three successive
hourly readings. During the charge the electrolyte must be kept level
with the top of the separator guard by the addition of distilled water.

A battery that shows a general falling-off in efficiency, common to all

cells, will often respond to the process known as ''cycling'. This process

consists of fully charging the battery as described and then discharging
1/90

it by connecting it to a lamp board, or other load, toking @ current

equal to the charging current.

The battery should be capable of providing this current for at least
7 hours before it is fully discharged, as indicated by the voltage of each
cell falling to 1.8. If the battery discharges in a shorter time, repeat
the ""cycle' of charge and discharge.

MAINTENANCE

After filling, o dry-charged battery needs only the attention normally
given to other lead-acid type batteries.

GENERAL

Examine the level of the electrolyte in the cells and if necessary, odd

distilled water to bring the level up to the top of the separators.

The use of o bottery filler will be found helpful when topping-up.
Ensure that the bottery filler is filled with distilled water ond insert
it into o filler plug orifice until it rests gently on the separators.
Sufficient water will pour into the cell to bring the electrolyte to its
correct level. Check each cell in turn.

IMPORTANT

Never use a noked light when exomining the battery as the mixture of
oxygen and hydrogen given off by the battery can be dangerously
explosive.

Examine the battery terminals and, if necessary, clean and coat them
with petroleum jelly. Wipe away any foreign motter or moisture from

the top of the battery and ensure that the connections and fixings are
clean and tight.
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IGNITION COIL

Model L. A.12

Primary resistance (at 68° F 10° C) 3.2 to 3.4 ohms,

Running current at 1000 r.p.m. 1.25 amps.

IGNITION COIL

The ignition coil is an oil filled hermetically sealed unit.

A coil, which has become suspect, should be tested in conjunction with
the distributor.

The only maintenance which is required is to keep it and the surrounding

area clean, by a coil break, then it must be replaced.

DISTRIBUTOR

The ignition distributor is mounted on the side of the cylinder block,
and is driven in o counter clockwise direction by the oil pump shaft,

which is driven by a skew gear on the camshaft.

On the distributor driving shaft, immediately beneath the confact
breaker, is a centrifugally operated timing control mechanism. It consists
of a pair of spring loaded governor weights, linked by lever action to
the contact brecker cam. At low engine speeds, the spring force
maintains the cam in a position in which the spark is slightly retorded.

Under the centrifugal force imparted by high engine speeds, the governor
weights swing out against the spring pressure to advance the contact
breaker cam, and thereby the spark, to suit engine conditions at the
greater speed.

A built=in vacuum-operated timing control is also included, designed to
give additional advance under part-throttle conditions. The inlet
manifold of the engine is in direct communication with one side of a
spring-loaded diaphragm. This diaphragm is linked to the contact breaker
plate and rotates the contact breaker heel about the cam, thus advancing

the spark for part-throttle operating conditions.

There is also a micrometer adjustment for making fine alterations in
timing to allow for changes in running conditions, e. g. state of

carbonisation, change of fuel, etc.

A completely sealed metallized paper capacitor is utilised. This has the
property of being self healing, should the dielectric break down, the
metallic film around the point of rupture is vaporised away by the heat

of the spark, so preventing a permanent short circuit.

The H.T. pick-up brush is of a composite construction, the middle
portion being made of a resistive compound and the ends of softer carbon.
The resistive portion of this carbon brush which is in circuit between the
coil and the distributor.

MAINTENANCE

Lubrication is recommended every 6.000 miles taking great care to avoid
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Add few drops of thin engine oil (5.A.E. 30) through the aperture at the
edge of the contact breaker to |ubricate the centrifugal timing control
smear the cam with Mobilgrease No. 2.

Lift off the rotor arm and apply to the spindle o few drops of Ragosine
Molydenised non-creep oil or thin machine oil to lubricate the cam
bearing. It is not necessary to remove the exposed screw, since it affords

a clearance to permit the passage of oil.

Replace the rotor arm, carefully, locating its moulded projection in the

keyway in the spindle and pushing it on as far as it will go.

CLEANING - EVERY 6.000 MILES

Clean the distributor cover, inside and out, with a soft dry cloth paying
attention to the spaces between the metal electrodes. Ensure that the

carbon brush moves freely in its holder.

REPLACING THE CONTACTS

Worn contacts should never be renewed individually. If the contacts are
worn badly, these must be removed ond replaced with a new set to obtain

satisfactory operation of the ignition system.

The contacts can be removed for cleaning or renewal as follows:
|. Disconnect the cables from the battery.

Take off the distributor cap and remove the rotor arm.
Remove the nut and insulating sleeve.

Lift off the moving contact assembly ond insulating washer.

wm s W N

Remove the screw, spring washer, the plain washer, and then lift off
the fixed contact plate.

Examine the contacting surfaces of both contacts for traces of burning

and "'pitting and piling''.
Clean the contacts with a small carborundum stone, but care must be

taken to keep the surfaces flat with each other to maintain maximum
contact area.

""Pitting and piling" is inevitable after on extended mileage, but where
this condition is excessive, a check should be made on the efficiency of
the capacitor. This is best effected by substitution as relatively few
people have access to an efficient capacitor tester.

The capacitor is secured to the base plate with one screw and shakeproof
washer.

SERVICING

Before starting to test, make sure that the battery is not fully discharged,
as this will often produce the same symptoms as o fault in the ignition

circuit.

1, TESTING IN POSITION TO LOCATE CAUSE OF UNEVEN FIRING

Run the engine at a fairly fast idling speed.

Remove each plug connector in turn. Removal of the connection to the
defective cylinder will cause no noticeable change in the running note,
but there will be a definite increase in roughness when the other plugs
are disconnected. Having thus located the defective cylinder, stop the
engine and remove the cable from the sparking plug terminal. Restart the
engine and hold the cable about 3/16" from the cylinder head. If
sparking is strong and regular, the fault lies with the sparking plug, and
it should be removed cleaned and adjusted, or a replocement fitted. If,
however, there is no spark, or only weak irregular sparking, examine the
cable from the plug to the distributor cap for deterioration of the
insulation, renewing the cable if the rubber is cracked or perished.

1/93
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ELECTRICAL AND IGNITION EQUIPMENT

Clean and examine the distributor moulded cap for free movement of the
carbon brush. If a replacement brush is necessary, it is important that the
correct type is used. If tracking has occurred, indicated by a thin black
line between two or more electrodes or between one of the electrodes
and the body, a replacement distributor cap must be fitted.

2. TESTING IN POSITION TO LOCATE CAUSE IF IGNITION FAILURE

Spring back the clips on the distributor head and remove the moulded
cover. Lift off the rotor, carefully levering with a screwdriver if

necessary.

Switch on the ignition and, whilst the engine is slowly cranked, observe
the reading on an ammeter connected in series with the bottery supply
cable.

The reading should rise and fall with the closing and opening of the
contacts if the low tension working is in order. When a reading is given
which does not fluctuate, a short circuii, or contacts remaining closed,
is indicated. No reading indicates an open circuit in the low tension

circuit or badly adjusted or dirty contacts.

Check the contacts for cleanliness and correct gap setting as described.
Ensure that the contact breaker lever moves freely on the pivot. If
sluggish, remove the arm and polish the pivot post with a strip of fine
emery cloth. Smear the post with Ragosine Molybdenised non-creep oil or
Mobilgrease No. 2. Replace the lever. If the fault persists, proceed as

follows:-

3. LOW TENSION CIRCUIT-FAULT LOCATION

a) No reading in ammeter test.

Refer to circuit diagram and check circuit for broken or loose
connections, including ignition switch. Check the ignition coil by

substitution.

b) Steady reading in ammeter test.

Refer to circuit diagram ond check wiring for indications of a short

circuit.
Check capacitor (either by substitution or on a suitable tester) .
Check ignition coil by substitution.

Examine insulation of contact breaker.

4, HIGH TENSION CIRCUIT

If the low tension circuit is in order, remove the high tension lead from
the centre terminal of the distributor cap. Switch on the ignition and
turn the engine until the contacts close. Flick open the contact breaker
lever whilst the high tension lead from the coil is half about 3/16'" from
the cylinder block. If the ignition equipment is in good order, a strong
spark will be obtained. If no spark occurs, a fault in the circuit of the
secondary winding of the coil is indicated and the coil must be

replaced.

The high tension cables must be carefully examined, and replaced if the
rubber insulation is cracked or perished, using 7 mm neoprene-covered
rubber ignition cable.

To make connections to the terminals in distributor cap, remove the cap
and slacken the screws on the inside of the cap and push the cable
firmly home in the holes in the cap. Tighten the screws, which will
pierce the rubber insulation to make good contact with the cable core,

figure 1. 1/95
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The cables from the distributor to the sparking plugs must be connected in

the correct firing order.

NOTE

The conductor in the cable between the coil and the top of the
distributor is composed of carbon impregnated nylon cords which form a

resistive path to the H. T. current.
This cable must not be replaced with cable having copper conductors.

Special replacement cable is available from the factory parts division.

5. DISMANTLING, Figure 1

When dismantling, carefully note the positions in which the various
components are fitted, in order to ensure their correct replacement on
re-assembly. The tongue of the driving dog is offset; note the relation
between it and the rotor electrode and maintain this relation when
re-assembling the distributor. The amount of dismantling necessary will
obviously depend on the repair required. Spring back the securing clips
and remove the moulded cap. Lift the rotor arm off the spindle carefully

levering with a screwdriver if it is tight.

Disconnect the vacuum unit link from the contact moving plate, and
remove the two screws at the edge of the contact breaker base plate. The
contact breaker assembly, complete with external terminal, can now be
lifted off. Remove the circlip on the end of the micrometer timing screw,
ond turn the micrometer nut until the screw and the vacuum unit
assembly ore free. Take care not to lose the ratchet and coil type

springs located unter the micrometer nut.

The complete shaft assembly, with cenirifugal timing control and cam
foot can now be removed from the distributor body on knocking out the
dog securing pin.

a) CONTACT BREAKER

To dismantle the assembly further, remove the nut, insulating piece and
connections from the pillar on which the contact brecker spring is

anchored. Slide out the terminal moulding.

Lift off the contact breaker lever and the insulating washers beneath it.
Remove the screw securing the fixed contact plate, together with the
spring ond plain steel washers, and take off the plate. Withdraw the
single screw securing the capacitor.

Dismantle the contact breaker base assembly by turning the base plate
clockwise and pulling to release it from the contact breaker moving
plate.

b) SHAFT AND ACTION PLATE

To dismantle the assembly further, take out the screw inside the cam and
remove the cam and cam foot. The weights and springs of the centrifugal
timing control can now be lifted off the action plate. Note that a

distance collar is fitted on the shaft underneath the action plate.

6. RE-ASSEMBLY

The following instructions assume that complete dismantling has been

untertaken.

a) Place the distence collar over the shaft, smear the shaft with Ragosine
Molybdenised.

b) Refit the vacuum unit into its housing and replace the springs, milled

adjusting nut and securing circlip.

a) Reassemble the centrifugal timing control. See that the springs are
not stretched or damaged. Place the cam and cam foot assembly over the
shaft, engaging the projections on the cam foot with the weights and fit
the securing screw, 1/97
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d) Before reassembling the contact breaker base assembly, lightly smear
the plate with Ragosine Molybdenised non-creep oil or Mobilgrease
No. 2.

Fit the contact breaker moving plate to the contact breaker base plote

and secure using a reversal of the dismantling procedure.

Refit the contact breaker base plate into the vacuum unit. Insert the two
base plate securing screws, one of which also secures one end of the
contact breaker earthing cable.

e) Refit the capacitor. Place the fixed contact plate in position and
secure lightly with the securing screw. One plain and one spring washer
must be fitted under the securing screw.

f) Ploce the insulating washers, etc., on the contact breaker pivot post
and on the pillar on which the end of the contact breaker spring

locates.
g) Slide the terminal block into its slot.

h) Thread the low tension connector and capacitor eyelets on to the
insulating piece, and place these on to the pillar which secures the end
of the contact breaker spring. Refit the washer and securing nut.

i) Set the contact gap to 0.014" to 0.016" and tighten the fixed contact

securing screw,

i) Refit the rotor arm, locating the moulded projection in the rotor arm
with the keywoy in the shaft, and pushing fully home. Refit the
distributor cap.

7. REPLACEMENT CONTACTS

If the contacts are so badly worn that replacement is necessary, they must

be renewed as a pair and not individually.
1/98

The contact gap must be set to 0.014'" to 0.018"s ofter the Ffirst 500
miles running the new contacts fitted, the setting should be checked and
the gap reset to 0.014" to 0.016"., This procedure allows for the initial
"bedding~in"' of the heel.

—_—_—_— —

STARTING SYSTEM

GENERAL

The starting system comprises the battery, ignition and starter switch,
starter solencid and the starter motor.

IGNITION AND STARTER SWITCH

The starter ignition switch has three positions (1) "off"', (2) "on" and
(3) "start', the latter position being spring loaded which returns the
switch to the ''on'" position when the key is released.,

OPERATION

Turn the switch clockwise to switch ""on", turn further clockwise against

the spring pressure to energise the starter solenoid.

STARTER SOLENOID DESCRIPTION

The starter solenoid is an electro-magnetic switch housed within a
cylindrical casting and located on the dash panel on the right-hand side
of the engine compartment.

It is a sealed unit and cannot be dismantled for re-assembly.
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GENERATOR

Model

2 pole 2 brush
Rotation

Brush spring tension

Cutting=in speed
C 39 pv-2
C 40-1

Maximum output at 13.5 volts
C 39 PV-2
C 40-1

Field resistance
C 39 PV-2
C 40-1

ROUTINE MAINTENANCE

Routine maintenance of the starter solenoid is restricted to an occasional
check on the tightness of the terminai nuts and to keeping them, and the

surrounding area clean.

No servicing is required or provided for, and where this unit breaks

down it must be replaced.

GENERATOR MODELS C 39 PV-2 and C 40-1
GENERAL

One of two models of generator may be fitted to this engine. They are
model C 39 PV-2 and C 40-1,

Except for minor details both generators are identical and are fully
interchangeable. The principles of operation, maintenance and overhaul
which are described apply equally to both models. The model number
may be readily identified by the method of fitting the lucar terminals on
the commutator end bracket.

C 39 PV-2 and C 40-1.

Shunt wound ventilated compensated voltage control.
Clockwise (drive end).
22 to 25 ozs.

1050 to 1200 r.p.m.
1250 to 1450 r.p.m.

19 amps, at 1900 to 2150 r.p.m.
22 amps, ot 2050 to 2250 r.p.m.

6,1 ohms (approx)
6,0 ohms (approx)

The connectors are secured to the commutator end terminals and field
terminal post on generator model C 39 PV-2 with nuts and washers. The

connectors on model C 40-1 are integrally constructed.

The generator is @ shunt-wound two-pole two-brush machine, arranged
to work in conjunction with a compensated voltage control regulator

unit.

The output of the generator is controlled by the regulator and is
dependent on the state of charge of the battery and the loading of the
electrical equipment in use. When the battery is in a low state of
charge, the generator gives high output, whereas if the battery is fully
charged, the generator gives only sufficient output to keep the battery
in good condition without any possibility of over-charging. An increase
in output is given to balance the current taken by lamps and other
accessories when in use. Further, a high boosting charge is given for a

few minutes immediately after starting. 1/99
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PERFORMANCE DATA:

Cutting in speed at 13 volts.
C 39 PV-2

V 40-1

1.050-1.200 r.p.m.
1.250-1.450 r.p.m.

Maximum output at 135 volts

C 39 Pv-2

19 amps at 1,900 = 2. 150 r.p.m.
(connected to a loaded of 0.7 ohms)

Field resistance

C 40-1

6 x 1 ohms (approx)

22 omps at 2,050 - 2.250 r.p.m.
(connected to a load of 0.61 ohms)
Field resistance.

6 x 0 ohms (approx)

ROUTINE MAINTENANCE LUBRICATION

Every 12.000 miles, inject a few drops of high quality medium viscosity
(S.A.E. 30) engine oil into the hole marked "oil"" in the end of the
bearing housing, figure 1.

INSPECTION OF BRUSHGEAR AND COMMUTATOR

Every 24.000 miles the brushgear and commutator should be inspected

by a component automobile electrician.

SERVICING

Testing in position to locate fault in charging circuit. In the event of a
fault in the charging circuit, adopt the following procedure to locate the

cause of the trouble.

. Inspect the driving belt and adjust if necessary, figure 2.

. Check that the generator and control box are connected correctly.

The larger generator terminal must be connected to control box
terminal "'D'" and the smaller generator terminal to control box

terminal "E".

. Switch off all lights and accessories, disconnect the cables from

terminals of generator and connect two terminals with a short length

of wire.

. Start the engine and set to run at normal idling speed.

. Clip to negative lead of a moving coil type voltmeter, calibrated

0-20 volts, to one generator terminal and the other lead to a good
earthing point of the yoke.

. Gradually increase the engine speed, when the voltmeter reading

should rise ropidly and without fluctuation. Do not allow the
voltmeter reading to reach 20 volts and do not race the engine in
an attempt to increase voltage. It is sufficient to run the generator

up to a speed of 1.000 r.p.m.

If the voltage does not rise rapidly and without fluctuation the unit

must be dismantled for internal examination.

. Excessive sparking at the commutator in the above test indicates a

defective armature which should be replaced.

. If the generator is in good order, remove the link from between the

terminals and restore the original connections, taking care to connect
the larger generator terminal to control box terminal ""D'" and the

smaller generator terminal to control box terminal "F'. 1/101
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TO DISMANTLE

1. Take off the driving pulley.
2. Unscrew and withdraw the two through bolts.

3. The commutator end bracket can now be withdrawn from the generator

yoke. Toke care not to lose the fibre thrust washer.

4. The driving end bracket, which on removal from the yoke has
withdrawn with it the armature and armature shaft ball -bearing, need
not be separated from the shaft unless the bearing is suspected and
requires examination or the armature is to be replaced. In this event
the armature should be removed from the end bracket by means of o

hand press.

INSPECTION OF COMMUTATOR AND BRUSHGEAR

Every 24.000 miles remove the generator from the engine. Inspect the
commutator through the ventilator which is larger of the two apertures in
the end bracket.

The commutator should be clean, free from oil and dirt and have a
polished appearance. If it is dirty should be cleaned, through the smaller
aperture in the end cover using a soft cloth. This operation will be
facilitated if the cloth is wrapped round a piece of hard wood and
pressed on the commutator while the armature is revolved by hand. In
the event of the commutator being very dirty, the cloth should be

moistened with petrol.

Examination of the brushgear is carried out by removing the two through
bolts, commutator end brocket and yoke.

Partly lift both brushes and trap them in this raised position with the

tension springs, figure 2.

Loosely assemble the end cover to the armature and release the brushes

so that they resume their correct position on the commutator.

Check that the brushes move freely on the holders, by holding back the
tension springs and pulling gently on the flexible connectors. If a brush
is inclined to stick, remove it from its holder and clean its sides with a
petrol-moistened cloth.

In order to retain the "bedding'", brushes must always be replaced in
their original position. Brushes which have worn so that they will not
""bed'" properly on the commutator or have worn to 11/22" (8,5 mm)

must be renewed.

Test the brush spring tension using @ spring scale. The tension of the
spring when new is 22-25 ozs. In service it is permissible for this value
to fall to 15 ozs., before performance may be effected. Fit new springs
if the tension is low.

COMMUTATOR, Figure 3 and 4

A commutator in good condition will be smooth and free from pits or
burned spots. Clean the commutator with a gasoline moistened cloth.
If this is ineffective, carefully polish with a strip of fine glass paper
while rotating the armature. To remedy a badly worn commutator,
mount the armature, with or without the drive end bracket, in o lathe
rotate at high speed and take a light cut with a very sharp tool. Do not
remove more metal than is necessary. Polish the commutator with very
fine glass paper. Undercut the insulators between the segments to a
depth of 1/32" (0.8 mm) with a hack sow blade ground to the thickness
of the insulator. 1/103
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ARMATURE

Indication of an open circuited armature winding will be given by burnt
commutator segments, |f armature testing facilities are not available, an

armature may be checked by substitution.

To remove the armature shaft from the drive end bracket and bearing,
support the bearing retaining plate firmly and press the shaft out the
drive end bracket and bearing, support the bearing retaining plate firmly
and press the shaft out of the drive end bracket. When fitting the new
armature, support the inner journal ot the ball bearing, using a mild
steel tube of suitable diameter, whilst pressing the armature shaft firmly

home.

FIELD COILS

Measure the resistance of the field coils without removing them from the
generator yoke, by means of an ohmmeter connected between the field
terminal ond yoke. If the ohmmeter is not available, connect a 12 volt
D. C. supply with an ammeter in series between the field terminal and
generator yoke. The ammeter reading should be approximately 2 amperes.
Zero reading on the ammeter, or an "infinity'' ohmmeter reading,
indicates an open circuit in the field winding. Current readings of much
more than 2 amperes or ohmmeter readings much below 6.0 ohms are
indications that the insulation of one of the field coils has broken down.
In either case, unless a substitute generator is available, the field coils

must be replaced. To do this, carry out the procedure outlined below.

1. Drill out the rivit securing the field coil terminal assembly to the

yoke, and unsolder the field coil connection.

2. Remove the insulation piece which is provided to prevent the

junction of the field coils from contacting with the yoke.

3. Mark the yoke and pole shoes so that the latter can be fitted in their

original positions.

4. Unscrew the two pole shoes retaining screw by means of a wheel-

operated screwdriver, figure 1.
5. Draw the pole shoes and coils out of the yoke and lift off the coils.

6. Fit the new field coils over the pole shoes and place them in
position inside the yoke. Take care to ensure that the taping of the
field coils is not tropped between the pole shoes and the yoke.

7. locate the pole shoes and field coils by lightly tightening the

fixing screw.

8. Fully tighten the screw by means of the wheel-operated screwdriver
and lock them by caulking.

9. Replace the insulation piece between the field coil connections and

the yoke.

10. Re-solder the field coil connections to the field coil terminal tags
and rivit the assembly to the yoke.

BEARINGS

Bearings which have worn to such an extent that they will allow side

movement of the armature shaft must be replaced.

To replace the bearing bushing in @ commutator end bracket, proceed as

follows:

Remove the old bearing bushings from the end bracket, this can be done
by screwing a 5/8'" tap into the bushing for a few turns and pulling out
the bushing with the tap, screw the tap squarely into the bushing to
avoid damage to the bracket. 1/105
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Insert the felt ring and aluminium disc in the bearing housing, then press
the new bearing bushing into the end bracket (using a shouldered, highly
polished mandrel of the same diameter as the shaft which is to fit in the
bearing) until the bearing is flush with the inner face of the bracket.

NOTE

—_—

Porous bronze bushing must not be opened out after fitting, or the
porosity of the bushing may be impaired. Before fitting the new bearing
bushing it should be allowed to stand for 24 hours completely immersed
in thin engine oil, this will allow the pores of the bushing to be filled

with lubricate.
The ball bearing at the driving end is replaced as follows: Figure 1.

1. Drill out the rivets which secure the bearing retaining plate to the
end bracket and remove the plate.

2. Press the bearing out of the end bracket and remove the corrugated

washer, felt washer ond oil retaining washer,

3. Before fitting the replacement bearing see that it is clean and pack
it with high melting point grease,

4. Place the oil retaining washer, felt washer and corrugated washer in
the bearing housing in the end bracket.

5. Locate the bearing in the housing and press it home.
6. Fit the bearing retaining plate. Insert the new rivits from the inside

of the end bracket and open the rivits by means of a punch to secure
the plate rigidly in position.

RE-ASSEMBLY

I. Fit the drive end bracket to the armature shaft. The inner journal of
the bearing must be supported by o tube, approximately 4" long,
1/8" thick, and internal diameter 5/8". Do not use the drive end
bracket as a support for the bearing whilst fitting an armature.

2, Fit the yoke to the drive end bracket.

3. Lift the brushes up into the brush boxes and secure them in that
position by positioning each brush spring at the side of its brush.

4. Fit the commutator end bracket on the armature shaft until brush
boxes are partly over the commutator. Place a thin screwdriver on
top of each brush in turn and press the brush down on the commutator.
The brush springs should then position themselves on top of the
brushes.

5. Fit the commutator end bracket to the yoke so that the projection on

the bracket locates in the yoke.

6. Refit the two through bolts,

After re-assembly lubricate the commutator end bearing.

CONTROL BOX
Model R. B. 106/2

Cut-out Cut in voltage 12.7 to 13.3,
Drop off voltage 8.5 to 11

Reverse current 3.5 to 5 amps.

Regulator Open circuit settings at 3.000 r.p.m,

at ambient temperature.
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CONTROL BOX MODEL RB 106-2

The control box contains two units, a voltage regulator and a cut-out.
Although combined structurally, the regulator and cut-out are
electrically separote. Both are accurately adjusted during manufacture,

and the cover protecting them should not be removed unnecessarily.

REGULATOR

The regulator is set to maintain the generator terminal voltage between
close limits at all speeds above the regulating point, the field strength
being controlled by the automatic inserrion and withdrawel of a restor in
the generator field circuit. When the generator voltage reaches
predetermined value, the magnetic flux in the regulator care due to the
shunt or voltage winding becomes sufficiently strong to attract the
armature to the care. This causes the contacts to open, thereby inserting

the resistor in the generator field circuit.

The consequent reduction in the generator field current lowers the
generator terminal voltage and this in turn, weakens the magnetiz flux
in the regulator core. The armature, therefore, returns to its original
position, and the contacts closing allow the generator voltage to rise

again to its maximum value.

The cycle is then repeated, ond an oscillation of the armature is
maintained. As the speed of the generator rises above that at which the
regulator comes into operation, the periods of contact separation
increase in length and, as a result, the generator voltage undergoes
little change once this regulating speed has been attained.

The series or current winding provides @ compensation on this system of
control. If the control were orranged entirely on this basis of voltage
there would be o risk of overloading the generator when the battery was
in @ low state of charge, particularly if the lamps were simultaneously

in use.

Under condition of reduced battery voltage, the output to the battery
rises and but for the series winding would exceed normal rating of the
generator. The magnetism due to the series winding assists the shunt
winding, so that when the generator is delivering a heavy current into a
discharged battery the regulator comes into at a somewhat reduced
voltage, thus limiting the output accordingly.

By means of a temperature compensoting device the voltage
characteristic of the generator is caused to conform more closely to
that of the battery under all climatic conditions. If cold weather, the
voltage required to charge the battery increases, whilst in warm
weather the voltage required is lower. The method of compensation
takes the form of a bimetallic spring located behind the tensioning
spring of the regulator armature. This bimetallic spring, by causing the
operating voltage of the regulator to be increased in cold weather and
reduced in hot weather, compensates for the changing temperature-
characteristics of the battery and prevents undue variation of the

charging current which would otherwise occur.

The bimetallic spring also compensates for effects due to increases in

resistance of the copper windings from cold to working values.

The cut-out is an electro-magnetically operated switch connected in

the charging circuit between the generator and the battery. 1/109
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Its function is to connect the generator with the battery when the voltage
of the generator is sufficient to charge the battery, ond to disconnect it
when the generator is not running, or when its voltage falls below that
of the battery, and so prevents the battery from discharging through and
possibly damaging the generator windings.

The cut-out consists of on electro~magnetic fitted with an armature
which operates a pair of contacts, The electromagnet employs two
windings, @ shunt winding of many turns of fine wire, and a series
winding of a few turns of heavier gauge wire. The contacts are normally
held open, and are closed only when the magnetic pull of the magnet
on the armature is sufficient to overcome the tension of the adjusting

spring.

OPERATION OF THE CUT-OUT IS AS FOLLOW, Figure 1 and 2

The shunt coil is connected across the generator. When the vehicle is
starting, the speed of the engine and thus the voltage of the generator,
rises until the electromagnetic is sufficiently magnetised to overcome the

spring tension and close the cut-out contacts.

This completes the circuit between the generator and the battery through
the series winding of the cut-out and the contacts. The effect of the
charging current flowing through the series windings creates a magnetic
field in the same direction as that produced by the shunt-winding.
This increases the magnetic pull on the armature so that the contacts
are firmly closed, and cannot be separated by vibration. When the
vehicle is stopping, the speed of the generator falls until the generator
voltage is lower than that of the battery.

Current then flows from the battery through the cut-out series winding
to generator in a reverse direction to the charging current. This reverse

current through the cut-out will produce o differential action between

the two windings and portly de-mognetise the electro-magnet. The
spring, which under constant tension, then pulls the armature away from

the magnet and so separates the contacts and opens the circuit.

Like the regulator operation of the cut-out is temperature-controlled by

means of a bi-metallic tensioning spring.

SETTING-DATA

All settings are accurately adjusted before control boxes leave the
factory and must not be disturbed unnecessarily. Any subsequent
attention which may be required should only be carried out by a
qualified automobile electrician.

A) PRELIMINARY CHECKING OF CHARGING CIRCUIT

Before disturbing any electrical adjustment, examine as follows to ensure
that the fault does not lie outside the control box.

1. Check the battery by substitution or with any hydrometer and a heavy
discharge tester.

2. Inspect the generator driving belt. This should be just tight enough to
drive without undue tension.

3. Check the generator by substitution or by disconnecting the generator
cables and linking large terminal '"D' to small terminal "F'", then
connect a voltmeter between this link and earth and run the generator

up to about 1.000 r.p.m. when a rising voltage should be shown.

4. Inspect the wiring of the charging circuit and carry out continuity
tests,

5. Check earth connections, particularly those of the control box.
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6. In the event of reported undercharging, ascertain that this is not due

to low mileage.

CHECKING REGULATOR ELECTRICAL SETTING

Checking and adjusting should be completed as rapidly os possible to

avoid errors due to heating of the shunt coil.

1. Connect o first-grade 0.20 moving coil voltmeter between control

box terminals "D'' and ""E".

2. Withdraw the connectors from terminals A" and "A 1", and join the
two longer connectors together temporarily, thereby proving o
supply from the battery to the ignition system. Take care that these

connectors are not allowed to make contact with the car body.

3. Start the engine and run the generator at approx. 3.000 r.p.m.
The voltmeter reading should now lie between the appropriate limits,

as follows:

Ambient temperature Open-circuit voltage
10° € ( 50° F) 16.1 - 16.7
20° C ( 68° F) 16.0 - 16.6
30° C ( 86° F) 15.0 - 16.5
40° C (104° F) 15.8 - 16.4

An unsteady reading may be due to unclean contacts but if the
reading is outside the appropriate limits, an adjustment must be

made.

4. Stop the engine.

C) REGULATOR ELECTRICAL ADJUSTMENT, Figure 1 and 2

. Remove the control box cover.
. Restart the engine and run the generator at 3.000 r.p.m.

. Turn the spring-loaded adjustment screw (clockwise to raise the

setting or anti-clockwise to lower it) until the correct setting is
obtained.

. Check the setting by stopping the engine and then again raising the

generator speed to 3.000 r.p.m.

. Restore the original connections and refit the control box cover.

D) CHECKING CUT-OUT RELAY ELECTRICAL SETTING

Checking and adjustment should be completed as ropidly as possible to

avoid errors due to heating of the shunt coil.

1

. Stop the engine.

. Connect a first-grade 0.20 moving coil-voltmeter between control

box terminals "D and "'E".

. Remove the control box cover in order to note the instant of contact

closure.

Alternatively, switch on an electrical load such as a pair of
headlamps, when the instant of contact closure will be indicated by
a slight flick in the voltmeter reading.

. Start the engine and slowly increase its speed.

. Observe the voltmeter pointer.

If contacts closure or a flick of the pointer occurs outside the limits

12 x 7 - 13 x 3 volts, an adjustment must be made.
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E) CUT-OUT RELAY ELECTRICAL ADJUSTMENTS

1. Method of cut-in voltage adjustment.
Remove the contrel box cover.
Turn the cut-out relay adjustment screw (clockwise to raise the
setting or anti-clockwise fto lower it) until the correct setting is
obtained. Re-check the setting by again increasing the engine speed

from zero.

2. Method of drop-off adjustment.
Withdraw the connectors from terminals "A" and "A 1", and join the
two larger connectors fogether temporarily. Connect a first-grade
0.20 moving coil voltmeter between terminal "A'" and "A 1" on
earth.
Start the engine and run up to speed. Slowly decelerate and observe
the voltmeter pointer.
Opening the contacts, indicated by the voltmeter pointer dropping to
zero, should occur between the limits 8 x 5 - 11 x 0volts, if the
drop-off occurs outside these limits, an adjustment must be made.
In this event, continue as follows:
Stop the engine and remove the control box cover. Adjust the height
of the fixed contact by carefully bending the fixed contact blade
towards the bobbin to reduce the drop-off voltage or away from it to
raise the drop-off voltage.
Re-check the setting and, if necessary, re-adjust until the correct
drop-off setting is obtained.

Restore the original connections and refit the cover.

F) CLEANING CONTACTS

I. Regulator contacts.

To clean the voltage regulator contacts, use fine carborundum stone

on sillion carbide paper.

2. Cut-out relay contacts.

To clean the cut-out relay contacts, use a strip of fine glass paper -

never carborundum stone or emery cloth.

Circuit diagram of generating system, Figure 1.

BENCH SETTING OF AIR GAPS

1. VOLTAGE REGULATOR

With the armature in the free position and correctly set, the distance
between the core face and the underside of the armature is 0 x 030" of
which 0 x 015" is through air when the copper separator consists of a

disc. And 0 x 021" when a square of copper is used.
To obtain this air gap proceed as follows:

Slacken the fixed contact locking nut and unscrew the contoct screw

until it is well clear of the armature moving contact.

Slacken the voltage adjustment spring-loaded screw until it is well clear

of the armature tension spring.

Slacken the two armature assembly securing screws. Insert a 0 x 015"
gauge (when a copper disc seporator is fitted) or o 0 x 021" gauge
(when o square copper separator is used) between the armature and
copper separator. The gauge must be wide enough to cover completely
the core face. Take care not to prise up the copper separation when

inserting the gauge.

Press the armature squarely down against the gauge and retighten the
two armature ossembly securing screws. Without removing the gouge,
screw in the fixed contact adjustment screw until it jus touches the

armature contact. Retighten the locking nut.

1/115
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Re-adjust the electrical setting of the regulator.

2. CUT-OUT RELAY

Slacken the adjustment screw until it is well clear of the armature

tension spring.
Slacken the two armature securing screws.
Press the armature squarely down against the core face (copper sprayed

in some units, fitted with a square of copper in others) and retighten the

armature securing screws. No gauge is necessary,

With the armature still pressed against the core face and, using suitable
pliers, adjust the gap between the armature stop arm and the armature

tongue to O x 025" - 0 x 040" by carefully bending the stop arm.

Adjust the fixed contact so that it will be deflected from between
0 x 010" - 0 x 020" by the armature moving contact when the armature

is pressed against the core face,

Re-adjust the electrical setting of the cut-out.

STARTER MOTOR MODEL M 35 G (INBOARD DRIVE)

GENERAL, Figure |

The electric starter motor is a series-parallel wound four-pole four-brush
machine having an extended shaft which carries the engine engagement
geor, or starter drive that is more usually named. The diameter of the

yoke is 3 x 5",

The starter motor is of similar construction to the generator except the
heavier copper wire is used in the construction of the armature and
field coils. The field coils are parallel-connected between the field
terminal and the insulated pair of brushes.

The only maintenance normally required is the occasional checking of

brushgear and commutator,

Approx. every 24,000 miles, remove the metal band cover. Check that
the brushes move freely in their holders by holding back the brush springs
and pulling very gently on the flexible connectors. Should @ brush
incline to stick, remove it from its holder and clean its sides with a
petrolmoistened cloth. Be sure when refitting the brushes that they
return to their original positions in order to retain the '"bedding". If the
brushes have worn to 5/16'" in length then these must be replaced.

The commutator should also be cleaned free from oil or dirt. If dirty,
clean by pressing a fine dry cloth against it while the starter is turned

by hand by means of a wrench applied to the squared extension of the
shaft.

PERFORMANCE DATA

Lock torque 7 x 2 Ib/ft. with 320 - 340 amps, at 7 x 25 - 7 x 5 volts,
Torque at 1.000 r.p.m. 4 x 4 - 4 x 6 |b/ft. with 230 - 250 amps, at
8 x 25 - B x 45 volts. Light runni;g current: 80 amps, maximum at
7.000 - 8.000 r.p.m,

SERVICING-TESTING IN POSITION

1. Switch on the lamps and operate the starter control. If the lights go
dim, but the starter motor is not heard to operofe, an indication is
given that current is flowing through the starter motor windings but
that the armature is not rotating for some reason, possibly the pinion
is meshed permanently with the geared ring on the flywheel. In this
case, the starter motor must be removed from the engine for

examination.
l/l 17
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In this event, o variable resister of suitable current-carrying capacity
should be connected in the battery circuit and adjusted until the lock
voltage is the same as that quoted. Take readings of current and torque

at this value.

3. FAULT DIAGNOSIS

An indication of the nature of the fault or faults may be deduced from

the results of the no-load and lock torque tests.

DISMANTLING

Remove the cover band, hold back the brush springs and lift the brushes
from their holders,

Unscrew the terminal nuts from the terminal post on the commutator end
bracket.

Unscrew the two through bolts from the commutator end bracket, and
remove the commutator end bracket from the yoke.

Remove the driving end bracket complete with armature and drive from

the starting motor yoke.

BENCH INSPECTION

After the motor has been dismantled, individual items must be examined

as follows:

BRUSHGEAR

When necessary, the brushes and brush-holders must be cleaned using a
clean, fluffless petrol-moistened cloth,

To prevent damage to the commutator, brushes must be replaced when
worn to 5/16" in length.

(Figure 1 Testing brush spring tension)
(Figure 2 Commutator end bracket brush connections)

To fit new brushes proceed as follows:

1. Cut off the original brush flexible 1/8" (3 mm approx.) from the

aluminium,
2. Clean up and tin the original resistance-brazed joint.
3. Open out the loop of the replacement brush flexibles.

4. Tin the loop, taking great care not to allow any solder to run towards
the brush.

5. Plate the original joint within the loop.

6. Squeeze up and solder.

NOTE

Providing the necessary equipment is available for refitting and
tightening the pole shoes, the above operating will be found easier to

carry out if the field coils are removed from the yoke.

The brushes are pre-formed so that bedding to the commutator s

unnecessary.

Check the tension of the brush springs using a spring scale, see figure 1,
page 1/120. The correct tension is 32 - 40 oz. Fit new springs if the
tension is low. To fit a new spring, open the spring anchor slot in the
brush spring support post and lift the old spring away. Place the new
spring in the slot in the same position as occupied by the old spring.
Re-close the slot. Check the tension of the new spring and ensure that
it makes contact with the centre of the brush.

COMMUTATOR

The commutator must be clean and have a polished appearance. If it is
dirty it must be cleaned, using a clean fluffless gasoline-moistened cloth
or, if necessary, by polishing it with a strip of very fine emery cloth.
1/119
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2. Should the lamps refain their full brilliance when the starter switch is
operated, check the circuit for continuity from battery to starter
motor via the starter switch and solenoid ond examine the connections
at these units. If the supply voltage is found to be applied to the
starter motor when the switch is operated an internal fault in the
motor is indicated and the unit must be removed from the engine for

examination.

3. Sluggish or slow action of the starter motor is usually due to a loose
connection causing high resistance in the motor circuit. Check as

described previously.

4. If the motor is heard to operate, but does not crank the engine,
indication is given of damage to the drive.

BENCH TESTING

1. Removing the starter motor from the engine.
Disconnect the earth terminal on the battery to aveid any danger of
short circuits. Remove the heavy cable from the starter motor. Withdraw

the mounting bolts and remove the starter motor from the engine.

2. MEASURING THE LIGHT RUNNING CURRENT

Secure the starter motor in a vice.

M35 G

Series parallel

Clockwise

S. B. inboard

23 to 40 ozs.

72 to 7.6 |bs. with 320 to amps at 7.5 to 7.25 volts

4.4 to 4.6 with 230 to 250 amps at 8.45 to 8.25 volts

80 amps maximum at 7.000 to 8.000 r.p.m.

Change brushes when worn to 5/16" (8 mm) in length.

Connect the motor in series with a starter switch, an ammeter capable of
carrying 600 amperes and an appropriate voltage supply. Use cables of @
similar size to those in the vehicle motor circuit. A fixing lug on the
drive end bracket is o suitable earthing point on the starter motor.
Connect a voltmeter between the motor terminal and the yoke.

Operate the switch and note the speed of armature rotation, using @
tachometer, and the readings given by the ammeter and voltmeter.

While the motor is running at speed examine the brushgear and check if
there is any undue sparking at the commutator or excessive brush

movement.

2. MEASURING LOCK TORQUE AND LOCK CURRENT, Figure 1

With the motor firmly clomped in @ vice, attach an arm to the driving
pinion, connect the free end of this arm to a spring scale. Operate the
switch and note the current consumption, voltage, and the reading on
the spring scale, the measure of torque can be calculated by multiplying
the reading on the spring scale in pounds by the length of the arm in
feet,

If o constant-voltage bus-bar supply is used when carrying out the lock
torque test, a higher lock voltage may be shown on the voltmeter than
the appropriate value given under performance data. 1/121
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To remedy a badly worn commutator, dismantle the starter drive and
remove the armature from the end bracket. Mount the armature in a
lathe, rotate at o high speed and take a light cut with a very sharp

tool.

Do not remove any more metal than is necessary. Finally, polish with a
very fine glass poper. The INSULATORS between the commutator
segments MUST NOT BE UNDERCUT.

ARMATURE

Check for lifted commutator segments and loose turns in the armature
winding. These may be due to the starter motor having remained engaged
while the engine is running, thus causing the armature to be rotated at

excessive speed.

A damoged armature must always be replaced - no attempt should be
made to machine the armature core or to true a distorted armature shaft.,
An indication of a bent shaft or a loose pole shoe may be given by

scored armature laminations.

To check armature insulation, use an chmmeter or a 110 volt a. c. test
lamp. A high reading should be shown on the meter when connected
between the armature shaft and the commutator segments. If o test lamp
is used, it must not light when connected as above. Faulty insulation

will be indicated by a low reading or by lighting of the test lamp.

If a short circuit is suspected, check the armature on a "growler''. The
motor overheating may cause blobs of solder to short circuit the

commutator segments.

If an armature fault cannot be located ond remedied, a replacement
armature must be fitted,

FIELD COILS

Continuity test: =

Connect a battery and suitable bulb in series with two pointed probes,
figure 1.

If the lamp fails to light in the following test an open circuit in the field
coils is indicated and the defective coils must be replaced. Place one
probe at the terminal post and the other at each brush tapping in turn.
The bulb should light.

Lighting of the lamp does not necessarily indicate that the field coils
are in order. It is possible that a field coil may be earthed to a pole
shoe or to the yoke.

(Figure 2 Circuit diagram of internal connections).

Insulation test: -

Connect an ohmmeter or @ 110 volt a. c. test lamp between the terminal
post and a clean part of the yoke. Lighting of the test lamp or a low
ohmmeter reading indicates that the field coils are earthed to the yoke
and must be replaced.

Replacing the fuel coils: -

Unscrew the four pole-shoe retaining screws using a wheel-operated

screwdriver,

Remove the insulation piece which is fitted to prevent the inter-coil
connectors from contacting with the yoke. Mark the yoke and pole shoes
in order that they may be refitted in their original positions.

Draw the pole shoes and coils out of the yoke and lift off the coils.

In obstinate cases, the use of a pole shoe expander will be found

helpful. 1/123
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Fit the new field coils over the pole shoes and place them in position
inside the yoke. Ensure that the taping of the field coils is not trapped
between the pole shoes and the yoke.

Locate the pole shoes and field coils by lightly tightening the fixing

screws,

Replace the insulation piece between the field coil connections and the

yoke.

Finally, tighten the screws by means of the wheel-operated screwdriver.

BEARINGS

Bearings which are worn to such an extent that they will allow excessive
side play of the armature shaft must be replaced. To replace the bearing
brushes proceed as follows: -

Press the bearing bushing out of the end bracket.

Press the new bearing bushing into the end bracket using a shouldered,
highly polished mandrel of the same diameter as the shaft which is to fit
in the bearing, figure 1.

Porous bronze bushing must not be opened out after fitting, or the
porosity of the bushing may be impaired.

NOTE:

Before fitting @ new porous bronze bearing bushing it should be

completely immersed for 24 hours in clean thin engine oil.

RE-ASSEMBLY

This is, in the main, a reversal of the dismantling procedure.

COMMUTATOR END BRACKET REPLACEMENT

Pierce the through bolt indentations marked "C'" on the replacement
bracket.

Press the locating dowel into the hole marked "'C".

Insert the through bolts into the holes made in the bracket and tighten
the bracket to the yoke.

STARTER DRIVE, Figure 2

GENERAL

The pinion is carried on a barrel type assembly which is mounted on a

screwed sleeve,

This sleeve is carried on splines on the armature shaft and is arranged so
that it can move along the shaft against a compression spring to reduce

the shock loading at the moment engagement takes place.

When the starter switch is operated, the armature shaft and screwed
sleeve rotate. Owing to the inertia of the barrel assembly, the latter
is caused to move clong the sleeve until the pinion comes into
engagement with the flywheel ring. The starter will then turn the

engine.

As soon as the engine fires and commences to run under its own power,
the flywheel will be driven faster by the engine than the starter.

This will cause the barrel assembly to be screwed back along the sleeve,
so drawing the pinion out of mesh with the flywheel teeth. In this manner

the drive safeguards the starter against damage due to being driven at
high speeds.

A pinion restraining spring is incorporated in the drive. This spring
prevents the pinion vibrating into mesh when the engine is running.
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ROUTINE MAINTENANCE

If ony difficulty is experienced with the starting motor not meshing
correctly with the flywheel, it may be that the drive requires cleaning.
The barrel assembly should move freely on the screwed sleeve. If there is
ony dirt or other foreign matter on the sleeve it must be washed off with

paraffin.

In the event of the pinion becoming jammed in mesh with the flywheel,
it can usually be freed by turning the starter motor armature by means of
o wrench applied to the shaft extension at the commutator end. This is

accessible by removing the cap which is o push fit.

DISMANTLING AND RE-ASSEMBLY

Remove the split pin (A) from the shaft nut (B) at the end of the starter
drive. Hold the squared starter shaft extension at the commutator end by
means of a wrench and unscrew the shaft nut (B).

Lift off the main spring (C) and buffer washer (D) and remove the
retaining (E) from inside the end of the pinion and barrel assembly (F).
Control nut (G), sleeve (H) and retaining spring (J) will now slide
off,

Withdraw the splined washer (K) from the armature shaft and remove the

pinion and barrel.

The re-assembly of the drive is a reversal of the dismantling procedure.

NOTE:

Should either the control nut or screwed sleeve be damaged, then a
replacement assembly of screwed sleeve and control must be fitted.

These components must not be renewed individually.
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