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LUCAS WORKSHOP INSTRUCTIONS

GENERATORS

MODELS E3L, E3LM and E3N

1. GENERAL

The generator is a shunt-wound twe pole machine,
arranged to work In conjunction with a regulator unic
(see SECTION L-3) to glve an output which is de-
pendent on the state of charge of the battery and the
loading of the electrical equipment in use. When the it \

battery is in a low state of charge, the generator Y

gives a high output, whereas if the battery Is fully
“charged the generator gives only a trickle charge to
keep the battery in a good condition without aver-
charging, In addition, an increase of output is given
to balance the cyrrent taken by the lamps when in use,
Models E3L and EILM are similar in construction and
both have a 60 watt output. The constructional
difference between the two models s in the shape of
the drive-end bearing retaining plate; Model E3L Is o sgar
designed to fit on to the engine crankcase and Model
EILM to be the upper portion of the ‘Magdyne’,
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Maode| E3M is identical In diameter and construction

to the two previously mentioned models, but differs Fig. 1
in overall length and output, The output is 45 watts
and the overall length is §* less than that of Models Various drive-and bearing retaining places

EIL and E3LM.

2. TEST DATA
Cutting in Speed Field Brush
Medels (generator cold) Qutput Test Reslstance Spring
Tension

E3L

1050-1200 r.p.m. at 7 volts 8.5 amps. at 1850-2000 r.p.m. 1.8 ohms 16-20 oz

E3LM at 7 volts, *
E3IN .. 12501500 r.p.m, at 7 volts 5 amps at 2100-2300 r.p.m. 12 ohms 16-20 oz.

at / volts, {

* On resistance load of 0,82 ohm. T On resistance load of 1.4 ohms.
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3. ROUTINE MAINTENANCE

(a) Lubrication

Neo lubrlcation Is necessary as the ball bearings are
packed with H.M.P. grease which will last until the
machine is taken down for a general overhaul, when the
bearings should be repacked. Thin lubricating oll,
if allowed to reach the bearings, will soften the grease
and eventually cause the bearings to run hot.

{b) Inspection of Commutator and Brushgear
About once every six months remove the cover band
for inspection of commutator and brushes, The brushes
are held in contact with the commutator by means of
springs. Move each brush to see that it is free to slide
in its holder; if It sticks, remove it and clean with a
cloth moistened with petrol. Care must be taken
to replace the brushes in their original positions,
otherwise they will not 'bed’ properly on the com-
mutator. If, after long service, the brushes have
become worn to such an extent that the brush flexible
fs exposed on the running face, or if the brushes do
not make good contact with the commutater, they
must be replaced by genuine Lucas brushes. The
commutator should be free from any trace of oil or
dirt and should have a highly polished appearance.
Clean a dirty or blackened commutator by pressing a
fine dry cloth against it while the engine is slawly
turned over by means of the kick starter crank. (It
is an advantage to remove the sparking plug before
deing this)) If the commutator is very dirty, meisten
the cloth with petrol.

4, SERVICING

(2) Testing in position to locate fault in charging
cireuit

In the event of a fault in the charging circult, adopt
the following procedure to locate the cause of trouble.

() Check that the generator and regulator unit are
tonnected correctly, The generater terminal ‘D’
should be connected to the regulator unlt terminal
‘D’ and generator terminal ‘F to regulator unit
terminal 'F'.

(i) Remeve the cables from the generator terminals
‘D’ and 'F’ and connect the two terminals with a shart
fength of wire,

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

{lv) Connect the negative lead of a maving coil valt-
meter, callerated 0—10 volts, to one of the generator
terminals and connect the positive lead to a goed
earthing point on the generator yoke or engine.
Reverse voltmeter connections on negative earth
machines.

|

LATYERTIN

Fig. 2 Testing brush spring tension

{v) Gradually increase the engine speed, when the
voltmeter reading should rise  rapidly and without
fluctuation. Do not allow the voltmeter reading to
rise above 10 volts and do not race the engine In an
attempt to Increase the voltage. It is sufficlent to run
the generator up to a speed of 1,000 r.p.m. If there is
no reading, check the brush gear, as described in (vi)
below. If there is a low reading of approximately
3 volt, the field winding may be at fault (see Para. 4 ﬁd)
If there is a reading of approximately 1} to 2 volts,
the armature winding may be at fault (see Para. 4 {e).

(vi} Remove the cover band and examine the brushes
and commutator. Hold back each of the brush sprlnﬁs
and move the brush by pulling gently on its flexible
connector. If the movement is sluggish, remove the
brush from Its holder and ease the sides by lightly
polishing on a smooth file. Always replace brushes in
their original positions, If the brushes are worn so
that they do not bear on the commutator, or if the
brush flexible is exposed on the running face, new
brushes must be fitted,

i T F mmbt
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Test the brush 5pr|n§ tension with a spring scale,
The correct tension is 16—20 oz. and new springs must
be fitted if the tenslon Is low.

If the commutator is blackened or dirty, clean it by
holding a petrol moistened cloth against it while the
engine is turhed slowly by means of the kick start
(with sparking plug removed),

Re-test the generator as in (v) above. If there is still
no reading on the voltmeter, there is an internal fault
and the complete unit If a spare is available, should
be replaced, Otherwise the unit must be dismantled
(see Para. 4 (b) for Jnternal examination,

{vil) If the generator is in good order, restore the
original connectlons. Connect regulator unit vterminal
‘D' to generator terminal ‘D', and regulator terminal
'F' to generatar terminal 'F', Proceed to test the
regulator as described in SECTION L-3 Part A,

{b) To Dismantle

Remove the generator from the motarcycle. To
detach the generator from a Magdyno, unscrew the
hexagon-headed nut from the driving end cover and
slacken the screws securing the band clip.

Proceed to dismantle as faollows:—

() ©On medels E3L and E3N, remove the securing
nut fram the drive end of the shaft, and withdraw the
gear with the ald of an extractor. On model E3LM,
bend back the tag on the washer ‘B’ locking the screw

'A’, Remove thls screw, withdraw the gear ‘C' from
the shaft with the ald of an extractor and remove
the key(s) ‘D’ from the shaft.

() Remove the cover band 'H’, hold back the brush
springs and lift the brushes from their holders,

(i) Take out the screw 'J’ with spring washer, from
the centre of the black moulded end cap ‘G’. Draw
the cap BWJ frem the end bracket, take off terminal

nuts 'F, spring washers, and lift the connections
off the terminals.

(iv) Unscrew and remove from the drive end bracket,
the twe through belts ‘L' securing the drive end
bracket *N' and commutator end bracket ‘Q’ to the
yoke 'M’. Held the nuts 'K' at the commutator end
while unscrewing the bolts, and take care not to
lose the nuts.

{v) Draw the drive end bracket complete with
armature ‘E' out of the yoke,

(v[) Remove the nut ‘R’ and press the armature out
of the drive end bracket by means of a hand press,
When remeving the armature from an EIL generator
fitted with a rubber oll seal ‘S’ take great care not to
damage the sealing lip.

(vil) Remove the bearing retaining plate 'P* from the
drive end bracket (secured by three serews on E3L
and E3N models, or two screws and long threaded bojt
on E3ILM models).

SCREWS SECURING BEARING

RETAIMING PLATE

m “B@m@  DRIVING CHD BRACKET YOKE j CCIMMLJTATOR END BRACHET

SCREW SECURING
(j} END CAP

¥ ‘\\\\\\\\\\\\\\\\\\\\\\\‘\\\\f'\\\\‘\\“ \\\\\\‘\\\'\\\\\\\\‘\\\\\‘{\

SCREW SECURING - @
DRIVING GEAR LOICHING
WASHER

COVLR BAND

% BEAR!NG
HNUT

TH HOUGH BoLT

Fig. 3 Dismantled view of Model E3LM
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(viill) Take out the screw securing the green field coil
lead with the yellow sleeve to commutator end
bracket and remove the end bracket ‘Q" withdrawing
the connectors through the slot In the Insylating plate,

(ix}) Unscrew the three screws securing the insulating
plate to the commutator end bracket and remove the
plate complete with brushgear.

(c) Commutator

Examinc the commutator. If it is in good condition,
it will be smooth and free from pits or burned spots.
Clean with a petrol-moistened cloth. |f this is in-
effective, carefully polish with a strip of very fine
glasspaper while rotating the armature, To remedy a
badly worn commutater, mount the armature with
orF without the drive end bracket in a lathe, rotate at
high speed and take a light eut with a very sharp tool.
Do net remove more metal than is necessary. Pollsh
the commutator with very fine glasspaper.

INSULATOR SEGMENTS INSULATOR

RIGHT WAY WRONG WaY

Fig. 4
Method of undercutting commutator Insulation

Undercut the insulation between the segments to a
depth of 1" with a hacksaw blade ground down until
it is only slightly thicker than the insulation,

(d) Field Coil

Measure the resistance of the field winding by means
of an ohm meter. If this ts not available, connect a
G-volt D.C. supply with an ammeter In series across
the coil. The ammeter reading should be approxi-
mately 2.1 amps. for models E3L and E3LM and 1.8
amps for EIN. Mo reading on the ammeter Indicates
an open circuit in the field winding,

To check for an earthed coil, connect a2 mains test
lamp between one end of the coll and the yoke, IF

the bulb lights, there Is an earth between coll and
yoke.

—f 2 _
EARTHED ) 11T~ — INSULATED
BRUSH /////f BRLUZH
i s .
LEAD [GREEN). T AFEAE—"= — - FtELD COIL
FITTED WITH . LEALD

YELLOW SLEEVE

Flg. 5
Ganarator connections

In cither case, unless a replacement generator Is
available, the ficld coil must be replaced, but this should
only be attempted if a wheel-operated screwdriver
and pole shoe expander are at hand, the jatter being
especially necessary to ensure that there will be no
alrgap between the pole shoe and the inner face
of the yoke.

Te replace the field coil, proceed as follows:-

(", FOLE SHOE RETAINING SCREW

FIELD COiL

- I POLE RHOE

o N

N il

Vit i e

\ I .
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.

Fig, &
Pole shoe sxpander

(i) Unscrew the pole shoe retaining screw(s) (Fig. 6)
by means of the wEeeI-uperated screwdriver,
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() Draw the pole shoe and field coll out of the yoke
and lift off the coii.

(i) Firt the new field coll over the pole shoe and
place it in pesition inside the yoke. Take care to
ensure that the taping of the ficld coll Is not trapped
between the pole shoe and the yoke.

(iv} Locate the pole shoe and field coil by lightly
tightening the fixing screw(s), insert the pale shoe
expander, open to its fullest extent and tighten the
screw(s). Remove the expander and give the screw(s)
a final tightening with the wheel-opcrated screwdriver.
Lack the screw?s) in position bK caulking, that is, by
tapping seme of the metal of the yoke into the slot
in the head of the screw(s).

%f.) Armature

he testing of the armature winding requires the use
of a voltdrop test or a growler. If these are not avall-
able, the armature should be checked by substitutian.
Mo attempt should be made to machine the armatyre
core or to true a distorted armature shaft,

(f) Bearings

Ball bearings are fitted to both the commutater and

drive end brackets. When the bearings become worn

to such an extent that they allow side movement of

the armature shaft, they must be replaced. To replace

the ball bearing at the commutator end, proceed as

follows: —

{I) Remove the screw from the end of the armature

shaft and using a calllper type extractor, draw the

bearing off the shaft,

gi) Wipe out the bearing housing and pack the new
earing with H.M.P, grease,

(ili) Positlon the bearing on the end of the shaft and

press it squarely home, applying pressure on the Inner

journal of the bearing.

Fig. 7 Wheel-oparated screwdriver

To replace the ball bearing at the drive end, proceed
as follows:

() Remove the bearing rctaining plate from the
drive end bracket as previously described.

(i) Press the bearing out of the end bracket, using
a metal drift locating on the inner jJournal of the
bearing. Wipe vut the bearing housing and pack the
new bearing with H.M.P, grease.

(iv) Position the bearlng in its housing and press it
squarely home, applying pressure on the outer journal
of the bearing.

Flg. 8 Removing the ball race

(8) Reassembly

In the main, the reassembly of the generator is a
reversal of the operations described in paragraph 4 (b),
bearing in mind the following points:—

(1) The field coil lead fitted with the short length of
yellow tubing must be connected together with the
eyelet of the earthed brush to the commutator end
bracket by means of the screw provided.

(i) The second field coil lead must be connected to
terminal ‘F" on the moulded cap,

(iil) The unearthed brush flexibie lead must be con-
nected direct to terminal ‘D’ on the moulded end cap.

(iv} Take care to refit cover band in original positlon
and make sure that the securing screw, when of
flush-fitting pattern, does not short on brushgear.

(v) ©On E3L generators with oil seal, ensure that no
damage has been caused to the seal, otherwise replace-
ment must be made. To remove the oil seal from the
bearing retaining plate, use a metal drift lecating on
the outer edge of the rubber seal. Insert a new seal
using a mandrel to press it squarely home.
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5. GENERATOR POLARITY

All replacement motor cycle generators are despatched
from the Works syitable for immediate use on positive
earth systems. If the negative terminal of the battery
Is earthed on the machine for which the replacement
generator s intended, it will be necessary to re-
pelarize the generator before use to make it suitable
for negative earth.

Similarly, if a generator has been incorrectly connected
on the motorcycle and its polarity has become reversed,
then it must be re-polarized.

To do this, fit the generator to the motor cycle but do
not at this stage connect the cables to the D and F
terminals. Tempuorarily connect a length of wire to
the battery positive terminal and hold the other end

of this wire in contact with generator terminal F for
a few seconds only. This serves to re-polarize the
generator; the temporary connectioh can now be
removed and the original cables connected to [ and
F terminals,

The practice of closing the cut-out points to reverse
the generator polarity is not recommended as this
method allows a high initial surge of current from the
battery to pass through the armature, which can
damage the windings, insulation, etc., and result in a
decreased service life of the machine.

Generally speaking, the majority of motor-cycles manu-
factured up to and including 1951 had the negative
terminal of the battery connected to the frame, The
majority of machines In current production have the
positive terminal earthed.

Fig. 9

Replacing the ball race
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INSTRUCTIONS

MOTOR CYCLE GENERATOR
MODEL MCASL

1. GEMNERAL

Model MC45L generator is designed for building
directly into the engine crankcase. Of four-pole four-
brush shunt wound design, this generator s
arranged to operate in conjunction with the standard
motorcycle control box. (See SECTION L-3, Part A)).
As compared with other motorcycle generators, the
yoke Is of greater overall diameter (4}in.) but is very
much shorter, the length being 2§ in.

Two different methods of mounting have been devised
for supporting and driving the armature, On Sunbeam
»87 and 58 models the armature is mounted on a sleeve
which fits over the end of the crankshaft and is secured
by a bolt passing axially through the armature and
sleeve. On Scott ‘Flying Squirrel” models the armature
is supported by ball bearings at both ends. The ball
bearing at the drive end is clamped in pesition by the
driving flange, which Is secured to the armature shaft
by a bolt. The ball bearing at the commutator end is
secured to the armature shaft by a countersunk screw.

Both methods of mounting incorporate a rubber oil
seal at the drive end of the generator, to prevent the
ingress of oil to the generator from the engine,

The yoke, pole shoe and field coll assembly which Is
of conventional design, is spigoted directly into the
engine crankecase and secured by countersunk-headed
buﬁ:s ot Sunbeam motorcycles. On Scott mator-
cycles, two through bolts secure the commutator end
bracket and yoke on the drive housing which in turn
is clamped to the engine crankcase,

The brushgear is carried on a plate fitted to the
commutator end of the yoke assembly. The polished
commutator end cover (Sunbeam) or bracket (Scott),
has a rubber sealing ring to prevent the entry of dirt
and water into the generator.

2. TEST DATA

(a) Cutting-in speed: 750 — 850 r.p.m. at 6.5 vohs,

(b) Output test: 10 amps. at 1,250 — 1,400 r.p.m.
at 7 generator volts taken with-
out regulator, on a calibrated
resistance load capable of carry-
Ing 12 amps. without over-
heating.

{c) Total field resistance: 2.5 — 2.7 ohms,

3 ROUTINE MAINTENANCE

|n3pectinn of Commutator and Brushgear

Every 12,000 miles remove the commutator end cover
{or bracket) and check that the brushes move freely
in their holders, cleaning if necessary. The commutator
must be clean and free from ofl or dirt, and should
have a polished appearance, If it is dirty, clean it with
a dry fluff-free cloth, if the commutator is very dirty,
moisten the cloth with petrol. Be careful to refit the
brushes in their original positions in order to retain
thelr bedding.

When reassembling, position the rubber seal between
the cover and the yoke and carefully tighten the
fixing screws.

4. SERVICING

(a) 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 trouble.

(i) Check that the generator and regulator unit are
connected correctly, The generator terminal ‘D’
should be connected to the control box terminal ‘D
and generator terminal ‘F' to control box terminal 'F’,

(ii) Remove the cables from the generator terminals
‘D" and 'F' and connect the two terminals with a short
length of wirc.

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

(iv) Connect the negative lead of a maving coll volt-
meter, calibrated 0 --10 volts, to one of the generator
terminals and connect the positive lead to a good
earthing point on the generator yoke or engine.
Reverse voltmeter connections on negative earth
machines.

(v) Gradually increase the englne speed, when the
voltmeter reading should rise rapidly and without
fluctuation, Do net allow the voltmeter reading to
rise above 10 veolts and do not race the engine in an
attempt to Increase the voltage. It is sufficient to run
the gencrator up to a speed of 1,000 r.p.m. If there is
no reading, check the brush gear, as described In (vi)
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below. If there is a low rcading of approximately
% valt, the field winding may be at fault, see Para. 4 Sd)_
If there is a reading of approximately 14 to 2 volts,
the armature winding may be at fault, see Para, 4 (e).

(vl) Remove the commutator end cover (or bracket)
and examine the brushes and commutater. Hold back
each of the brush springs and move the brush by
pulling gently an its flexible connector, If the meove-
ment is sluggish, remove the brush from its holder and
case the sides by lightly polishing on a smooth file.
Always replace brushes in their original positions.
If the brushes are worn so that they do nat bear on the
commutator, ar If the brush flexible is exposed an the
running face, new brushes must be fitted.

Test the brush spring tension with a spring scale, The
correct tension is 12 —15 oz. and new springs must be
fitted if the tension is low,

If the commutator is blackened or dirty, clean it by
holding a petrol-moistened cloth against it whilst the
armature js slawly rotated.

Re-test the gencrator as in (v) above. If there is still
no reading on the voltmeter, an internal fault is
indicated and the complete unit should be replaced.
Alternately the unit can be dismantled, see Para. 4 (b)
for internal examination.

(viiy If the generator is in good order, restore the
original connections. Connect control box terminal
‘D’ to generator terminal ‘D’ and control box terminal
'F' to generator terminal ‘F. Proceed to test the
control box as described in SECTION L-3 Part A.

(b} To Dismantle
When fitted te Sunbeam motor cycles:
(i) Disconnect the generator connections.

(i) Unscrew the two cover securing screws and
remove the cover and sealing ring.

{ii)) Lift the brushes and wedge them in the ralsed
position by means of the springs.

{iv) Unscrew the two countersunk headed bolts,
The complete yoke assembly can now be withdrawn,
leaving the armature in position,

(v) Ta remove the brushgear plate from the yoke,
remove the twao insulated brushes from their holders
and unscrew the two earthing screws.

(v) Take out the armature fixing bolt (left hand
thread), and withdraw the armature. Be careful not to
damage the machined surface on which the oil seal
rests,

COMMUTATOR
END COVER

BRUSH GEAR
ASSEMBLY PLATE BLOCK

TERMINAL

YORE ARMATURE

RUBBER INSULATED THROUGH
SEALING RING BRUSHES BOLTS

BRUSH GEAR
MOUNTING PLATE

ARMATURE
FIXING BOLT

Dismantled view of genarator (Sunbeam type)
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THROUGH RUBBER INSULATCD BRUSH GEAR DRIVE END BEARING
BaLTsS SEALING RING BRUSHES MOUNTING PILATE HOUSI NG
" Flg. 2
Dismantled view of generator (Scott type)
When fitted to Seott motor cycles: mandrel to ensure concentricity. On ne account must
() Disconncet the generator connections. tlf'!e tl;rm't'il‘ltlIr.':oa'n'il oil-sealing face be gripped in the chuck
of the lathe.

(i) Unscrew the two through bolts and gently pull
the commutator end bracket away from the yoke.

(Hi) Lift the brushes and wecdge them in the raised
position by means of the springs, The yoke assembly
can now be removed from the drive housing.

—atdp——  'BSE LH-20 TRL

|

- 2'Da

(iv) To remove the brushgear plate from the yoke,
remove the two insulated brushes from their holders
and unscrew the twe earthing screws,

fiiHIHHH*IH\IHl!

(v) To remove the armature from the machine, the
drive housing must be removed from the engine.
When the drive housing has been removed, the driving
flange will be exposed. Unscrew the armature fixing
bolt from the centre of the driving flange and press
the armature out of the ball bearing.

THIS FACE MUST BE
PARALLEL T BOLTING

(vI) The commutator and drive end brackets are not

of Lucas manufacture and for information regarding FAGE OF ARMATURE

oil seal and bearing replacement, refer to the manu-

facturer’s instruction book. Fig. 3

{ct) Commutator Mandrel for skimming commutator

Examlne the commutater, If jt Is in good condition,

it will be smooth and free from pits or burned spots. (d) Field Coils

Clean with a petral-molistenad cloth, If this is ineffec- Remove the nut securing the end of the field coll lead
tive, carefully polish with a stri of very fine glass paper to the yoke, and measure the resistance of the field
while rotating the armature, To remedy a badly worn coils by means of an chm-meter, If this is not available,
commutator, mount the armatyre in a lathe, rotate at connect a -volt battery and an ammeter in series with
high speed and take a light cut with a very sharp tool. the field coils by connecting to the ‘F" terminal and the
Do not remove any meore metal than is necessary. end of the field coll lead. The ammeter reading should
For the purpose of skimming the commutator on be approximately 2.3 amperes. Mo reading on the
Sunbearn armatures it will be necessary to use a ammeter indicates an open circuit in the field winding,

vk g Mk
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To check for earthed colils, connect a malns test lamp
between the ‘F' terminal and the yoke, with the end of
the field coil lead removed from the yoke. If the bulb
lights, there Is an earth fault occurring in the field
winding.

In either case it wiil be necessary, by checking the field
coI:s Individually, to determine which is the faulty
coil.

Unless a replacement generator is available, a faulty
field coll must be replaced, but this should only be
attempted If a wheel-operated screwdriver and pole
shoe expander are available. The pole shoe expander
Is especially necessary to ensure that there will not be
ahy air gap between the pole shoe and the inner face
of the yoke,

To replace the field colls, proceed as follows:

() Loosen the grub screw at the back of the terminal
marked ‘7' on the terminal block and pull the coil
lead clear of the yoke,

(i} Unscrew the pole shoe retaining screws by means
of the wheel-operated screwdriver,

{ill} Draw the pole shoes and field coils out of the
yoke and lift off the colls.

(v} Fit the new <oils over the pole shoes and place
them in position Inslde the yoke. Take care to ensure
that the taping of the field <oil is not trapped between
the pole shoe and the yoke.

(v) Locate the pole shoes and field coils by lightly
tightening the pole shoe retaining screws. Insert the
pole shoe expander, open to its fullest extent and
tighten the screws. Remove the expander and give

the screws a final tightening with the wheel-aperated
screwdriver, Lock the screw in position by caulking.

e) Armature

he testing of the armature winding requires the use
of a volt drop test or a growler. If these are not
available, the armature should be checked by sub-
stitution. No attempt should be made to machine the
armature core or to true a distorted armature shaft,
() Reassembly

Reassembly of the generator is a reversal of the
operations described in paragraph 4 (b).

5. GENERATOR POLARITY

All replacement generators are despatched from the
Works suitable for immediate use on positive earth
systers.

If a generator has been incorrectly cannected on the
motor cycle and its polarity has become reversed,
then it must be re-polarized.

To dao this, fit the geperator to the motor cycle but do
not at this stage connect the cables to the ‘D’ and 'F'
terminals, Temporarily connect a length of wire to
the battery positive terminal and hold the other end
of this wire in contact with generator terminal ‘F for
a few seconds only. This serves to re-polarize the
generator; the temporary connection can now be
removed and the original cables connected to 'D' and
‘F' terminals,

The practice of closing the cut-out points to reverse
the generator pelarity is not recommended as this
method allows a high initial surge of current from the
battery to pass through the armature, which can
damage the windings, insulation, etc., and result in a
decreased service life of the machine,

Mote: When fitting a replacement coil set ensure that the coils are arranged In the yoke as shown in Fig. 4 below.

POLE SHOE RETAINING SCREWS
.-f-
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INSTRUCTIONS

MOTOR CYCLE GENERATOR

MODEL C355D

1. GENERAL

Model C355D generators are shunt-wound two-pole
two-brush machines designed to operate In conjunc-
tlon with a standard motor cycle control box. (See
SECTION L-3 Part A).

later machines, On earlier machines a thrust spring
was fitted between the commutator and the inner
journal of the bearing. On later machines the bearing
ts secured to the armature shaft by a screw and the
thrust spring, now loading the outer Journal of the
bearing, is fitted in the bearlng housing In the

INSULATED
TERMINAL PLATE

.«/“
BEARING RETAINING
PLATE

THRUST
SPRING

BALL BEARING

THRUST SPRING
HOUSING

Dismantled vlew of earliar typa commutator end bracket

Both the drive and commutator ends of the armature
are supported in ball bearings. The arrangement of
the commutator end bearing has been modified on

commutator end bracket. The differences between
the two methods of construction will be made clear
by reference to Figs. 1 and 2.
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INSULATED TERMINAL THRUST SPRING

BALL BEARING

Fig. 2
Dismantled view of latar type commutator end bracket

Mounted on the drive end bracket of the generator Is
a distrlbutor, driven via a worm gear and pinlon from
the armature shaft. Workshep instructlons to cover
the distributors are In SECTION L-5 Part C.

2. TEST DATA

and brushes, The brushes are held In contact with
the commutator by means of springs. Move each
brush to see that It is free to slide in its holder;
if it sticks, remave it and clean with a cloth
molstened with petrel. Care must be taken to
replace the brushes in thelr original pesitions,
otherwise they will not ‘bed’ properly on the

Cutting In speed: 1000—1150 r.p.m. at 6.5 generator commutator, |If, after long service, the brushes
volts. have become worn to such an extent that the

. brush flexible is exposed on the running face, or

Output test: 10 a;n‘[:;ltit 1700—1850 r.p.m. at if the brushes do not make good contact with the

Total field resistance: 2.6—2.8 ohms,
Brush spring tenslon: 16—20 oz.

commutator, they must be replaced by genuine
Lucas brushes. The commutator should be free
from any trace of oil or dirt and should have a
highly polished appearance. Clean a dirty or black-

ened commutator by pressing a fine dry cloth
3. ROUTINE MAINTENANCE against It while the englne is slowly turned over
LUBRICATION by means of the kick starter crank. (It Is an

Mo lubrication is necessary as the ball bearings
are packed with H.M.P. grease, which will last
until the machine is taken down for a general
overhaul, when the bearings should be repacked.
Thin lubricating oil, if allowed to reach the bear-
ings, will soften the grease and eventually cause
the bearlngs to run hot,

INSPECTION OF COMMUTATOR AND BRUSH-

GEAR

About once evary six months remove the com-
mutator end cover for inspection of commutator

(@)

advantage to remove the sparking plug before
doing this). If the commutator is very dirty,
molsten the cloth with petrol.

SERVICING

TESTING 1IN 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
trouble.

(1) Check that the generator and regulator unlt
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Fig. 3
Checking brushgear

are connected correctly. The generator ter-
minal ‘D should be connected to the control
box terminal ‘D' and generator terminal 'F
to control box terminal ‘F'. Check the
earthing cable connected to control box
terminal 'E'.

{il) Remove the cables from the generator ter-
minals ‘D' and 'F’ and connect the two terminals
with a short length of wire,

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

(iv) Connect the negative lead of a moving coil
voltmeter, calibrated 0—10 volts, to one of
the generator terminals and connect the posi-
tive lead to a good earthing point on the
generator yoke or engine. Reverse voltmeter
connections on negatlve earch machines.

(v) Gradually increase the enfine speed, when the
voltmeter reading should rise rapidly and
without fluctuation. Do not allow the volt-
meter reading to rise above 10 volts and do
not race the englne in an attempt to increase
the voltage. Itissufficient to run the generator
up to a speed of 1,000 r.p.m. If there Is no
reading, check the brush gear, as described In

(vi) below, Ifthere Is a low reading of approxi-
mately } volt, the field winding may be at fault
(see para. 4e). if there Is a reading of approxi-
mately 1} to 2 volts, the armature winding
may be at fault (see para, 4f).

(vi) Remave the commutator end cover and exam-
ine the brushes and commutator. Hold back
each of the brush springs and move the brush
by pulling gently on Its flexible connector, If
tge mavement Is sluggish, remove the brush
from its holder and ease the sides by lightly
pollshing on a smooth file. Always replace
brushes in their original positions. If the
brushes are worn so that they do not bear an
the commutator, or If the brush flexible is
exposed on the running face, new brushes
must be fitted.

Test the brush spring tension with a sprin
scale, The correct tension is 16--20 oz. an
new springs must be fitted if the tension is low.

If the commutator Is blackened or dirty, clean
it by holding a petrol moistened cloth agalnst
it while the engine Is turned slowly by means
of the kick start {with sparking plug removed).

Re-test the generator as in (v? above. If there
is still no reading on the voltmeter, there Is
an internal fault and the complete unlt Iif a
spare Is available, should be replaced. Other-
wise the unit must be dismantled (see para,
4b) far Internal examination,

(v} If the generator s in good order, restore the
original connections. Connect regulator unit
terminal ‘D’ to generator terminal ‘D’ and
regulator terminal ‘F' to generator terminal
‘F'. Proceed to test the regulator as described
in SECTION L-3 Part A,

(b) TO DISMANTLE

Remove the generator and distributor from the
motoreycle. To detach the distributor from the
generator drive end bracket, loosen the distributor
shank clamping bolt and withdraw the complete
utiit from the bracket. Qn earlier models an
additional securing bolt is located In the drive end
bracket and must be loosened a few turns to allow
the distributor to be withdrawn from the bracket.
Proceed to dismantie as follows:—

(1) Remove the securing nut from the drive end
of the armature shaft, and withdraw the gear
with the ald of an extractor. Knock out the
key fram the armature shaft.

(i) Unscrew the two commutator end cover
securlng screws and remove the cover. Hold
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CISTRIBUTOR
SECURING BOIT -
(EARLIER MOBELJ:, o] i

KEY WORM DRIVE

DISTRIBUTOR SHANK

_FLAMPING BOILT TERMIMAL PLATE

THRUST
SPRING

ARMAYURE BALL BEARING

COMMUTATOR END
BRACKET

INSULATER

I
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R
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)
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B

/

OlL SEAL YOKE

BEARING
RETAIMING PLATE

DUST EXCLUDING
RUBBER RING

THROUGH COMMUTATOR END
BOLT COVER

Digmantled vlew of later type genarator

back the brush springs and lift the brushes
from their holders.

(i) Disconnect the earthed field connection and
unsolder the field connection to terminal ‘F'
on the terminal strip,

(iv) Unscrew and remove from the commutator
end bracket, the two through belts securing
the end bracket and yoke to the drive end
bracket,

(v} Draw the commutator end bracket away from
the armature and separate the yoke from the
drive end bracket. On earlier models a thrust
s‘:ring will be found around the armature
shaft (on later models it Is located between
the bali bearing and the housing); take care
not to lose this,

(vi) The armature can now be pressed out of the
drive end bearing, taking great care not to
damage the sealing lip of the rubber oil seal.

(vil) Unscrew the two serews on the inner side of
the commutator end bracket which secure
the insulated terminal plate carrying the
terminals and brushgear. On earlier models
removal of the insulating plate will reveal
the bearing retaining plate and thrust spring
housing.

(c) BEARINGS

Ball bearings are fitted to both the commutator
and drive end brackets. When the bearings become
worn to such an extent that they allow side mova-
ment of the armature shaft, they must be replaced.
The bearings should not be disturbed, except for
the purpose of replacement. To replace the ball
bearing at the drive end, proceed as follows:—

(i) Remove the bearing retaining plate from the
drive end bracket by unscrewing the three
couhtersunk screws,

(il) Press the defective bearing out of the end
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bracket. Wipe out the bearlng housing and
pack the new bearing with H.M.P. grease.

{lil} Position the bearing in its houslng and press
it squarely home, applying pressure on the
outer journal of the bearing,

To replace the ball bearing at the commutator

end, proceed as follows:—

Earlier Type
() Using an expanding calliper type extractor,
draw the bearing from its housing in the com-
mutator end bracket.

(it} Wipe out the bearing housing and pack the
new bearing with H.M.P. grease.

(Ili) Positlon the new bearing in its housing and
press it squarely home, applying pressure on
the outer journal of the bearing,

Later Types

(i) To remove the bearing slacken and withdraw
the thrust screw and pull the bearing off the
armature shaft with an extractor.

() ¥ipe out the bearing housing and pack the
new bearing with H.M.P. grease.

(lify Force the new bearing home against the
shoulder on the armacure shafi. Insert and
tighten the thrust screw.

{d) COMMUTATOR
Examine the commutator. Ifitisin good condition,
it will be smooth and free from pits or burned
spots. Clean with a petrol-meoistened cloth. If
this ts ineffective, carefully polish with a strip of
very fine glasspaper while rotating the armature,
To remedy a badly worn commutator, mount the
armature (with or without the drive end bracket)
in a lathe, rotate at high speed and take a [ight cut

(a)

Fig. &

(¢)

with a very sharp teol. Do not remove more
metal than is necessary. Polish the commutator
with very fine glasspaper.

Undercut the insulation between the segments to
a depth of &" with a hacksaw blade ground down
untft it is only slightly thicker than the insulation,

FIELD COILS

Measure the resistance of the ficld colls by means
of an aohm meter (see para, 2). If an ohm mater
is nat avallable, conneet a 6 volt D.C. supply
with an ammeter in series across the coils, The
ammeter reading should be approximately 2.2
amps. Mo reading on the ammeter indicates an
open circuit in the field coils.

To check for an earthed coll, connect a 110 volt
mains test lamp between ane end of the field colls
and the yoke. If the bulb lights, there 15 a short
cireult between the colls and the yoke.

In either case, unless a replacement generator s
available, the field colls must be replaced, but this
shoutd only be attempted if a wheel-operated
screwdriver is available,

To replace the field coils, proceed as follows:—

{I) Unscrew the pole shoe retaining screws by
means of a wheel-operated screwdriver,

(Il) Draw the pole shoes and field coils out of the
yoke and lift off the colls.

(iii) Fit the new field colls over the pole shoes
and place in position inside the yoke. Take
care to ensure that the taping of the fleld
colls is not trapped between the pole shoes
and the yoke.

(Iv) Locate the pole shoes and field coils by lightly
tightening the fixing screws with a screw-
driver, Give the screws a final tightening with
the wheel-operated screwdriver. Lock the
screws in position by caulking, that s, by
tapping some of the metal of the yoke into
the slot In the head of the screw,

INGULATOR EGMENTS INSULATOR

RIGHT WAY WRONG WAY

(b)

Methed of undar cutting commutator insulation
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() ARMATURE

Indleation of an open-clrcuited armature will be
given by burnt commutator segments, If armature
testing facilities are not available, an armature
can be checked by substitution. No attempt
should be made to machine the armature core or
to true a distorted armature shaft,

Fig. &
Tightening pole shoe retaining ssrew

-(g) REASSEMELY
It the main the reassembly of the generator s a
reversal of the operations described in para. 4(h),
bearing in mind the following polnts:—

(i) The field coll lead fitted with a terminal eyelet
must be connected, together with the eyelet
of the earthed brush flexible, to the com-
mutator end bracket by means of the screw
provided.

(i) The second field coil lead must be resoldered
to terminal ‘F* on the insulated terminal strip.

{ili} The unearthed brush flexible lead must be
connected direct te terminal ‘D’ on the
insulated terminal strip.

(iv) When refitting the commutator end cover,
do not forget to refit the dust excluding
rubber ring.

(v) If the oil seal in the drive end bracket has
been damaged a replacement seal must be
fitted during reassembly. To remove the oll
seal from the end bracket, use a metal drift
locating on the outer edge of the rubber seal.
Insert a new seal using a mandrel to press It
squarely home.

5. GENERATOR POLARITY

All replacement motor cycle generators are despatched
from the Works suitable for immediate use on positive
earth systems, If the negative terminal of the battery
Is earthed on the machlne for which the replacement
generator Is Intended, it wlll be necessary to re-
polarize the generator before use to make it suitable
for negative earth,

To do thls, fit the generator to the motor cycle but
do not at this stage connect the cables to the ‘D" and
'F' terminals, Temporarily connect a length of wire
to the battery positive terminal and heold the other
end of this wire in contact with generator terminal
'F' for a few seconds only. Thls serves to re-polarize
the generator; the temporary connection can now be
removed and the original cables connected to ‘D’
and ‘F' terminals,

The practice of closing the cut-out points to reverse
the generator polarity Is not recommended as this
method allows a high initial surge of current from the
battery to pass tErough the armature, which can
damage the windings, insulation, et<., and result in a
decreased service life of the machine.

If a generator has been incorrectly connected on the
motor cycle and its polarity has become reversed,
then it must be re-polarized to suit the system In use.

Para. (g) REASSEMBLY (continued)

(vi) Before refitting the drive end bracket, pack
the distributor drive housing with Duckham’s

H.B.B, Greaase.

WhITISH g HaDw
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INDUCTOR-GENERATORS
MODEL [A45
1. GENERAL bearing mounted behind the contact-breaker assembly;

i

Model 1A45 Inductor-Gencrator comprises two maln
componhents, a stator and 2 rotor. The stator carries
two coils wound on laminated steel cores, and two
magnets cast integral with an aluminium shell, An
output similar to that given by a twelve pole rotating
magnet alternator is obtained by using a six-toothed
rotor, alse of laminated steel, Thus, as the rotor turns,
rapid and repeated reversals of flux take place in the
coil cores, to induce alternating &.m.f.’s In the coils,
Connections from the ends of the coils are taken to a
terminal board and thence, through multl-cored
cable, to a separately mounted control switch.

A contact-breaker mechanism is included in the design
for use with coll ignition. The cam Is carried by an
_extensien to the rotor core, whilst the contact-breaker
plate is carried by an extension to the stator casting.
Three basically simllar designs are preduced and can
be identified as follows:

One design includes an auto-advance mechanism
fitted to the rotor extension; on another, the rotor
extension is partially supported or steadied by a roller

whllst a third design, usually fitted to light delivery
vans, carrles neither an ayto-advance mechanism nor
a steady bearing.

The retor is taper-coupled with, and driven by, an
extension to the crankshaft. It is Important, therefore,
that excessive wear in the engine bearings is not
allowed to develop. in the event of such wear develop-
ing and resulting In a badly scored rotor and stator,
the complete unit should be returned to the Waorks
for repalr or replacement,

Worning - To prevent the magnets from becoming de-

energised, avold unnccessary removal of the
rotor. When such removal is unavoidable,
special keepers must be fitted to the stator
and the precautionsrecommended In Section
D-6, page 7. observed. The dimensiens and
method of fitting the keepers is shown in
Section D-6, Fig. 8a.
If the rotor is remaved, and these pracau-
tions are not observed, it will be necessary
to return the complete unit to the Warks for
re-magnetisation.

MAGNETS

- e
ey
h-u----l

Flg.1.

e Aot
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TIMING
5LOTS

CONTACT
BREAKER

CAM LUBRICATING
FELT

CONDENSER

STEADY BEARING
SUPPORT PLATE

ROLLER BEARING

—TO SNAP CONNECTORS

TERMINAL BOARD

STYEADY BEARING
JOURI‘_IIAL

N
CAM TIMING MARKS

Fig. 2.

Exploded view of an Inductor-generator fitted with a steady bearing

GENERAL PRECAUTIONS

The inductor-gencrator set is designed for working
with a ‘positive earth’ system. Should the battery be
connected with its negative terminal te earth, the
rectifier will be burnt out when the ignition is switched
[+ B

Since it Is not possible to repair a burnt out or badl

damaged rectifier, a defective unit must be replaced.
It is important to fit the new rectifier in the manner
specified by the makers, e, spacer bushes to be used
to allow free ventilation to both sides of the rectifier,
and the unit to be mounted vertically with the cables
emerging from its lower edge.

The sct has an ample margin of safety. Mevertheless,
it should not be run with the battery disconnected for
longer than is necessaty - whether or not the
ignition switch is in the Emergency position, The

higher operating voltage generated under these
conditions can cause overheating of the ignition coll
and burning of the contact-breaker points.

2, MAINTENANCE

In general, the only maintenance required is to
lubricate and clean the contact-breaker assembly as
described below. This procedure should be carried
out every 3,000 miles.

When lubricating take great care to prevent oif or grease
from getting on ar near the contact-breaker points.

{g) LUBRICATION

The Cam:

The contact-breaker cam is lubricated by an impreg-
nated felt pad, which should not need renewing during
the normal service life of the generator. Occasionally,
bend out the pad securlng tag and turn the pad to




SECTIOMN L-2 Part D Page 3

LUCAS WORKSHOP

INSTRUCTIONS

expose a fresh rubbing surface to the cam, Bend in the
tag to prevent the pa from rotating in service. Do not
apply oil or grease to this lubricator, gven if the felt
seems dry to the touch,

Automatic Advance Mechanism:

To lubricate this mechanism (when fitted) the contact-
breaker plate must be removed. The plate Is sceured
by two screws which pass through slotted holes, It is
important therefore to mark both plate and body
before separating and thus avoid alteration to the
iinltion timing during reassembly. Apply a trace of
thin machine oil to the spindle and moving parts,
Refit the centact-breaker plate,

Roller Bearings:

The roller bearings {when fitted) are housed in a dished
plate which together with the contact-breaker plate,
is secured by four screws. Again, beforc removing,
mark both contact-breaker plate and body, to aveid
altering the ignition timing during reassembly.

Lift off the contact-breaker plate, and carefully lever
.off the bearing plate. Lightly smear cage and rollers
with a small quantity of high melting polnt grease
Refit the bearing and contact-breaker plates,

() CLEANING

Examine the contact-breaker. The contacts must be
quite frea from grease or oil. If they are burned or
blackened, clean them with very fine carborundum
stone or emery cloth, afterwards wiping with a clcan
petrol-moistened cloth.

Cleaning is facilitated if the contact-breaker is removed.
To do this, slacken the nut or nuts on the low tension
terminal post to release the slotted end of the contact-
breaker spring, and lift the contact-breaker lever off
its pivot. Note that the contact-breaker spring is
sandwiched betwegn the tag of the condenser connec-
tion and a fibre washer,

After cleaning, smear the contact-breaker pivot with
a trace of Mobilgrease MNo. 2 or clean engine oll.
Replace the contact-breaker lever and tighten the low
tension terminal,

3 DESIGN DATA

(q) Rotation:Anti-clockwlse when viewed from contact-
breaker end.
Direct Current Qutput: Should exceed 7 amperes
at 2,200 r.p.m and be less than 10 amperes at
4,000 r.p.m.
(b) Contact Gap: 0.010. -0.012in.
(¢) Spring Tension at Contacts: 18 —24 oz.
(d) Condenser Capacity: 0.2 microfarad.
(e) Automatic Timing Control:
(The following characteristics apply only to
machines bearing the Service No. 47 069 and are
quoted from ECM 457):
Accelerating
Cam Advance (degrees)

Zero
28 —32

Speed (r.p.m)
up to 500
4000

Decelerating

Speed (r.p.m.) Cam Advance (degrees)
3000

20—
2000 6—10
1600 0- 5
4 SERVICING

(¢) TESTING IN POSITION

The following tests are designed to check performance
and to assist in tracing faults.

Test (i) is suitable for use when a simple and rapid
check is required. '

Tests (i) (lil) and {iv) provide miscellaneous checks
onh the equipment.

Test (v) Is the recommended methed of checking
performance in which the veltage drop across a
one-ohm resistance is measured using an a.c. volt-
meter.

Test (vi). using a d.c. voltmeter, ls an alternative to
Test {v) and may be used when an a.c. veltmeter is
not available,

Fer constructional detalls of the one.ohm resistance
used in Tests (iv), (v) and (vi), see para. 5 (o) and 5 (b}.

Internal connections of the Inductor-Generator are
brought out in multi-core cable and coloured Purple,
Yellow and Green. A fourth wire coloured White is
connected to the contact breaker terminal. The ends
are fitted with spap connectors.

When carrying out tests (i), (lif}, (¥) and (vi}. disconnect
the Purple, Yellow or Green wires asrequired at the
shap connector, but leave the White or Black and
White ignition wire connected in order that the engine
may be run

WHITE
r———--“ -------- -——{_)
1
1

YELLOW
1 "
G 4 G2 L
o3 GREEN
Gl PURPLE
{1
1||“—|‘-—
CONTACT- WHITE
BREAKER _.P
(OR BLACK & WHITE
al{j—{) [—

Fig. 3.
Terminal arrangement and internal connections of Model
IA45 inductor-generatar

e —————— A ——h—
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The most usual terminal arrangement is shown dia-
gramatically in Fig. 3. However, in the case of Inductor-
Generators fitted to light delivery vans, terminals G4
and G2 arc not connected internally. Instead, the
connection to G4 (shown in broken line) Is brought
out, using the white core normally tonnected to the
contact-breaker. A separate wlire, run outside the
four-core cable, 15 connected to the contact-breaker.

() Bulb Tests, Using a 6G-volt 36-watt test lamp,
connect one test lead to snap connector G3 (Green)
and the other to snap connector G1 (Purple). Start
the engineg and run it at about 2,000 r.p.m. The bulb
should light to full brilliance,

Stop the engine and disconnect the test lead fram G1.
Connect it to snap connector G2 (Yellow) and re-test.
The bulb shauld agaln light to full briiliance,

MNote: In the case of light delivery vans, shap con-
nectors G2 (yellow) and G4 (white} must be joined
together,

(i) Insulation Test. Using a 500-volt Insulation
testar, test between the coloured connectors (G1, G2
and G3 bunched together) and the stator casting. A
readlng of not less than 10My; should be obtained.

(i) Battery Input Tests. Connect an ammeter
calibrated O— 10 amps. in series with the battery cable,
Turn the lighting switch to OFF. Start the engine and
accelerate until the ammeter needle steadies,

This should indicate 3.0 to 3.5 amperes.

A reading of approximately 7 amps would indicate an
open circuit. Check therefore at the following polnts:

For vehicles fitted with half-charge resistance (B.5.A.
‘Bantam’ and Brockhouse Motor-Cycles) refer to
Fig. 10.

Check resistance for continulty (6.5 ohms.).
Check switch contacts connecting G1 to R.

Check wiring between the switch and the resistance,
and from the snap connectors to the switch and to
the resistance,

Turn the lighting switeh to position ‘P'. The ammeter
needle should indicate 5.5 - 6.0 amperes.

For vehicles not ficted with half-charge resistance
(tight delivery vans) refer te Fig. 11.

Check the switch rocker arms. The left-hand rocker
arm should be in contact with switch terminal ‘7",
and the right-hand arm should be lifted clear of
terminal *1",

Turn the lighting switch to the Headlamp paosition.
The ampere output should now increase. If it does
not:—Check that the right-hand rocker arm has
contacted terminal “1"; check wiring for continuity
between generator terminal G4 (yellow) and the
rocker arms, and between generator terminal G2
and switch terminal “1".

In the event of zero output in all positions of the
lighting switch check the rocker arms—these may be
contacting terminals ‘1" and ‘7' simultaneously.”

(iv) Rectifier Tests. The rectifier is designed for use
with a Positive Earth Battery. |t must not be connccted
to a negatively earthed battery.

Remove the rectlfier from the machine. Connect it
in series with a 6-volt battery, ammeter, and loading
reslstance, using a centre (0.5 ohm.) tapping of the
one-ohm resistance, as shown in Fig. 4.

Fal

v

Fig. 4.
Circuit diagram for roctifier test

The ammeter should indicate a current of not meore
than 10 amperes when either of the two rectifier cables
are connected to it.

If the current flows freely, then reverse the battery
connections and measure the back current through
each rectifier cable. This current should not exceed
100 milli-amps. If a current greatly in excess of 100
milli-amps |5 measurcd, then the rectifier plates are
shorted and a replacement rectifier must be fitted,

If the above tests show the rectifier to be sound,
refit it to the machine, taking care to see that the
rectifier-to-machine contact is good. A faulty earthing
contact will cause erratic or zero generator output.
If Tests (i) to (iv) suggest demagnetisation or a faylty
stator coil, proceed with Test (v); or if an A.C. volt-
meter is not available, with Test (vi).

(v) A.C.Voltmeter Tasts, Tests (a), (b) and (<) below
require polnts G2 and G4 to be connected. On the
majority of machines these points are Joined Internally
by a soldered connector at the terminal board, but
with light delivery vehicles snap-connectors G2
(Yellow cable) and G4 (White cable} must be wired
together externally.

Tests (d) and {e) rcquire points G2 and G4 to be
isolated. It will be necessary with some machines,

therefore, to remove the generator in order to
unsolder the link G2-G4. Great care must be taken
to ensyre that stator and rotor are removed simul-
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taneously and that the rotor Is not allowed, even
momentarily, to leave the stator, See Warning, page (1)
and para, 4 (€) and 4 (g).

Using the one-ochm loading resistance with an a.c.
voltmeter connected in parallel make the following
tests, and note the voltage reading wwhen the engine
runs at 4000 — 5000 r.p.m.

One-ghm Resistance Voltmeter
Connected between: Reading:

{9) Gl and G2 - - G4 4.7 to 5.7
(b) Gy ., Gl 85 ,,103
(c) Gl ., G2 85 ,,103
d} Gl o, G4 235, 2.8
e) Gl o, G2 235, 285
Analysis of Tests (a) to (e):
Test(s}): Result:  Conclusion: Action:

() Reading of Rotor has If tests (b) and
3.0 to 3.8 been with- (¢), and {(d) and
volts. drawn and (e;, give pairs of

replaced. identical but low
readings, return
generator 1o
Works for re-
magnetisatian.

(b) & (c) Low An Internally Identify faulty

reading. shorted coll. coil from Tests
(d) and (e).
(d) & (&} Low As above. Replace  fault
reading. coll, see page 6,
para. (c).
Zero Open circuited As above.
reading. cail.

{vl) D.C. Voltmeter Test. Disconnect snap con-
nectors G1, G2, G3 (Purple, Yellow, Green} and, in

1] G2

RECTIFIER

G

1= QHM
RESISTANCE

Flg. 5.
Circuit dlagram for D.C. valtmeter test

the case of light delivery vans, also G4 (White) and
join it to G2 (Yellow).

Connect the rectifier, one-chm loading resistance, and
D.C. voltmeter as shown In Flg. {5). Start the engine

and run it at 4000 — 5000 r.p.m. when the voltmeter
should show 8.5 to 10.3 volts,

A low reading can be caused by: a faulty coil or defective
insulation; a defective rectifier; loss of magnetism,
If the generatar insulation and the rectifier are shown
to be sound by Tests (ii) and ()iv), then either checl the
coils by substitution, para. (c , or return the complete
unit to the Works for repair or remagnetisation,

(b) IGNITION TESTS

To carry out the fcllowing ignition tests, the generator
must be removed from the machine, as described in
para. 4 {¢) or 4 (g).

A special bench fixture to sypport the generator is
requircd, equipped with a variable-speed electric
motor to drive the rotor. In addition, a Type CO Ignl-
tion coil and a contact-breaker set in accordance with
Design Data 3 (b) and 3 () are also required.

(1) High Speed Test. Connect the plug cable to an
8 kY rotary gap (see Section C8, Fig. 2) and turn the
ignition switch to IGM., Le. with coil terminal SW,
and battery negative, connected to G3, see Fig. 6 (a).
Regular sparking should occur up to 5000 r.p.m.

G4
oI

- ————— —— — — — — — —

|
|
|
| TYPE CQ IGN.
i
|
|
1

TO CONTACT-
BREAKER

Flg. & (a)
High zpeed sparking test

(2) Low Speed Test. Connect the plug cable to an
8kVrotary gap or an equivalent (44 milli-metres) 3-point
stationary gap. Turn the ignition switch to the Emer-
geney Start position, l.e., with battery disconnected
and coll termlnal SW connected to G1, see Fig, 6 (b).
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|’,FFH_ _____ -“\\

| G

[

|

|

| G2

| |

| |

| | cQ IGN

| G : -7 COIL

|

| |

I | TO CONTACT-

,|\ c3® } — BREAKER
N Fig. & (b}

Low speed sparking test

Regular sparking should occur, at a speed less than
550 r.p.m., through a range of 4 5° with respect to a
pre-set nominal firing position of the contact-breaker
baze plate.

Tao obtain this position, face the drive end and turn the
rotor so that a centre-line drawn through the rotor
keyway is displaced with respect to a vertical centre-
line drawn through the stator. This displacement Is
25° to the right of bottom with models stamped
47 068 or 47 077, or 34° to the laft with models stamped
47 069, as shown in Fig, 7. With the rotor in this
position, set the contact-breaker base plate so that
the contacts are just separating. The contact-breaker
base plate is now in the nominal firing position.

CENTRE LINE
[— OF STATOR

CENTRE LINE
OF STATOR — -+

D) (

dge -
e Yy 25
IA4S 47069 lA4E 47068
AND 47077
Fig. 7.

Lacation of retor keyway for neminal firing point

(c) COIL REPLACEMENT

A stator coil is classified as right-hand or left-hand when
viewed from the drive side of the rotor. There are two
colls which, with the terminal plate and cable, form a
soldered assembly that can be removed as follows /==

Remove the two terminal plate retalning screws and
the cable clamping screws, Remove the labels and in-
sulating strips from the front of the stator. Release
the four coil retaining clamps and lift the coll assembly
from the generator.

Before fitting new coils, check that the contacting
surfaces of the laminations are perfectly clean and free
of grease or magnetically attracted particles such as
swarf and filings.

(d) CONTACT-BREAKER REMOQVAL

The base plate fixing holes are slotted. It is therefore
important to mark both plate and stator before
separation In order that the manufacturers’ ignition
setting shall not be altercd when reassembling.
Rermove the low tension ignition cable (white, or white
with a black tracer) from the contact-breaker ter-
minal, Withdraw the base plate fixing screws and lift
off the plate complete with contact-breaker and
condenser.

(e) REMOVAL OF GENERATQRS NOT FITTED
WITH STEADY BEARING

Remove the generator cover and disconnect all cables
from the machine, Withdraw the rotor retaining bolt
and insert the special extracting bolt shown In Fig. 8.
Turn the extracting bolt until the rotor is just free of
the crankshaft.

Withdraw the stator securing bolts and lift the
complete generator away from the crankcase. See
Warning, on page 1,

CONTACT BREAKER
CAM ——-—7

Flg. 8.
Extractor bolt
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(f) REFITTING

Place the generator on the crankcase so that it locates
with the register or spigot. Apply medium pressure to
the rotor and turn it until It registers with the driving
key on the engine crankshaft. [nsert the centre bolt in
the rotor and fully tighten. Replace the stator securing
bolts and tighten evenly.

(g) REMOVAL OF GENERATORS FITTED WITH
STEADY BEARING

Removal is generally as deseribed in para. 4 (e). Pro-
vision |5 made for the easy removal and replacement of
the steady bearing plate or bearings, sce para, 2 (g).
The cam and steady bearing journal are both press fits
on the rotor shaft extension. These fitments can, if
necessary, be withdrawn using a suitable extractor of
standard pattern.

If a cam is removed for any reasen, it is most important
when reassembling te fit the cam in correct relation to
the rotor shaft {see insert, Fig.<1}, otherwise the engine
performance, when the machine is run with the ignition
switch in the Emergency Start position, will be affected
adversely.

(h) REFITTING

Refitting is generally as para. 4 {f) except for the
following additional procedure which must be observed
to ensure correct alignment of the steady bearing: the
contact plate securing screws must be [eft loose until
the rotor and stator bolts have been fully tightened.
The contact plate fixing holes are drilled to provide
clearance and, providing the above method of re-
fitttng is followed, the plate and bearing will aute-
matically align with the rotor shaft.

5. CONSTRUCTION
(o) CONSTRUCTION OF ONE-OHM TEST
RESISTANCE

Material required:

(1) 12 feet of 18 SWG Michrome resistance wire,
(ii; An asbestos former of approximately 2 in. dia.
(i) Two terminals, test |cads and crocodile clips.

Method of Winding:

In order to carry the normal test currents without

overheating, the resistance wire should be wound on

the farmer as follows:
Hold the ends of the wire together and fold it at
the centre, to give a single six-foot length of double
wire. Wind this double wire round the former and
secure one end with a suitable terminal. The other
end should not be permanently anchored until the
reslstance has been callbrated as described below.

() CALIBRATION OF ONE-OHM RESISTANGE

Apparatus required:

(i; A 6-volt battery.

(ii) A first grade 0- 10 moving coil voltmeter,

{tH) A first grade 0--10 moving coil ammeter.

(iv) A test prod, and connecting cables.

The abeve items should be connected to the resistance
as shown in Fig. 8. Apply the test prad firmly to the
free end of the resistance and note the deflection thus
caused to each meter pointer. If necessary, move the
test prod along the resistance until the voltmeter and
ammeter readings are numerically equal, i.e., the value
of resistance between the first terminal and the prod
is one ohm, and is the point at which the second
terminal should be placed. Secure the end of the
Michrome wire to the terminal and cut off any surplus,

™
I8 SWG
} NICHROME WIRE

-AJBE3TO3 FORMER

Fig. 9,
Cireuit required to calibrate a one-ohm load resistance
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EMERGEMCY IGNITION Of IGMITION OFF IGHITION O
{TURAN IGMITION KEY LEPT} LTURN 1GITION KEY CINTRAL) (TURN IGMTION KLY HIGHT)

DIAGAAMS SHOWING SWITCH POSITIONS LOOKING ON TOP OF SWITCH

- SHAR CUONNEL TOR'
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= ]
\! Q ™. LIGHTIHG &
( \ IGHITION SWITLH
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' - o
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. EREEE
HORK PUSH -||_--’-:'""t:\ EAcl !

-,...H") DIFFER SWITCH

- '

(S S LLLEN (R
GENERATOR e [
wiTe BBLRCE -
4t
RECTIFIFR
BATTERY BATTERY I'
(F‘GSITIVE EARTH) CONNEC ToR
fia®
= 1
aF
CONMECTORS
WORN C

Fig. 10,
An inductor-generator creuit with half-charge resistance

g o waoe
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Fig. 11.
An inducter-generator circuit without half-charge resistance
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MOTOR CYCLE ALTERNATORS

MODELS RM13, 14, 13/15, 15 AND 5AF
(With Notes on the Energy Transfer System)

1. GENERAL

{g) SIZES OF ALTERNATOR

Motor eycle alternators comprise a six-pole permanent
magnet rotor and a six-limbed laminated iron stator.
The roter is driven by an extenslon of the engine
crankshaft while the stator is located in the crankcase
or chain case. The rotor has an hexagonal steel centre,
each face of which carries a high-energy magnet keyed
to a laminated pole tlp, as shown in FI . 'F The six
pole tips are riveted to brass end plates. This assemblz
ts cast in aluminium and then machined to glve a smoot
external finish. Five-inch diameter stators, of differing
thicknesses, have been used for all models except
RM14, for which thick, intermediate and thin hexagonal
stator packs of 5" AfF (5" spigot dia.) were used.
Twao rotor lengths are used.  Alternator, model
~RM13/15 utilises the RM13 stator pack with the longer
rotor as fitted in model RM15, in order to abtain out-
put characteristics intermediate between these two.

LAMINATED POLE TIP

) Fig. 1 View of roter, sectiened

EXTERMAL 3P\

HOLES FOR FIXING BOLTA
., T LOCATIONS

The same rotor and stator sizes are used In model SAF
scooter alternator but, in this case, the rotor Is cast
integral with the engine flywheel and cooling fins.
This flywheel, when fitted to 6-volt units, carries an
inertia ring while, In 12-volt units, a ring gear is fitted
for engagement with the starting motor, model M3.
Models RM14 and RM15 (Figs. 2 and 3) are fitted to large
capacity machines having high top gear ratios while the
remalnder are fitted to small capacity machines having
low top gear ratios.

%
Ji,

-

LAMINATED
1RON RINGE

Fig. 3 Alternator madel RM15, with roter withdrawn

(6) FUNCTIONS

Today, motor cycle alternators are designed, elther,
toe provide battery charging through a full-wave bridge-
connected rectifier, in conjunction with magneto or
coll ignition—when (with cail ignition) provision Is
also made for emergency starting in the event of a flat
battery and even for restricted running without a
battery—or to provide an epergy transfer (“E.T.")
ignition system with direct lighting, Alternators for
battery lighting, with magneto or coll ignition (the
latter being originally known as Lucas A.C. Lighting-
ignition Units), are normally specified for Roadsters,
while alternators for direct lighting and energy transfer
Ignition are normally specified for Competition machines.
A few alternator equlpped machines were made in
which both battery lighting and energy teansfer ignition
were combined, However, this practice was discon-
tinued due, mainly, to the problem that the then
existing sizes of alternators presented of providing
adequate Ignition timing ranges with ample capacity
for battery charging.

Twe typical motor cycle rectifiers are shown in Fig. 4,
(¢) ALTERNATORS FOR BATTERY CHARGING
When no lights are in use, the rectified output of the
alternator is sufficlent only to supply the ignition coill
and to trickle charge the battery. On turning the
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AC.INPUT

MOUNTING
STUD i

(3)

Fig. 4 Rectiflers, (a) new typa (b) old type

lighting switch, the output (s automatlcally Increased
to meet the addltlonar load. On some machines
(usually those fitted with RM14 or RM15 alternators
or witg magneto ignition) an Increase occurs both when
the parking light is switched on and agatn when the
maln bulb 1s ﬁrought Into use. On other machines
(usually of low capacity and with coll Ignition, or with
low speed engines and heavy electrical loading) an
increase occurs only when the main bulb is switched
en. Detalls of the alternatlve circults involved are
iven in para. 4 (a).

d) ALTERNAT RS FOR ENERGY TRANSFER

IGNITION

Normally, alternator models RM13 and RM15 are ysed,
together with a contact breaker unit and 2 special
ignition coll, model 2ET—the four-limb stator winding
of the alternator and the ignition coil primary winding
being electrically matched. The alternator supplies a
pulse of energy to the ignition coil primary winding
each time the contact breaker contacts open. These
low tenslon pulses are converted by the Ignition coll
to the high tension voltages required at the sparking
plug. This form of Ignition comblnes the good top
speed characteristics of the magneto with the good
low speed performance of the conventional ignitlon coil.

When required, the remaining stator limbs are wound
to provide alternating current for a direct lighting set.
Stop-lights are fed, either, from two colls of 2 four-coil
Ignition winding or from Indepandent coils,

2. ROUTINE MAINTENANCE

{a) ALTERNATOR

The alternator, having no rotating windings, com-
mutator, brushgear, bearings or oll seals, requires no
maintenance, apart from an occasional check of the
shap-connectors in the three output cables to ensure
that these are clean and secure,

To obviate metal contamination of the rotor, stator
and windings, the chain case oll should be changed as
regularly as is recommended by the motor cycle
mahufacturer. This protedure Is particularly impor-
tant If the stator carries ignitlon windings.

MNote: If removal of the rotor becomes necessary for
any reason, there will be no necessity to fit
magnet keepers to the rotor poles, On re-
moving a rotor, wipe off any metal swarf that
may have been attracted to the pole tips and
put the rotor in a clean place.

%P) RECTIFIER (when fitted)
he rectlfier requires no malntenance, apart from an
oceaslonal check of the cables and the securing nut.

Note: The nuts that clamp the rectifier plates together
must never under any cireumstances be turned,
the clamping pressure having been carefully
set during manufacture to give the correct
rectifier characteristics.

When tightening rectifier fixing nuts, the plate
assembly must never be gripped by hand In an
attempt to prevent turning. Instead, two
spanners must always be used—one being
applied to the fixing nut and the other to the
hexagonal part of the mounting stud or, In
earller types, to the backing nut.

The 2BA nuts shown in Fig. 4 (a) must never
be disturbed.

() CONTACT BREAKER UNIT (or Distrlbutor)
See SECTION L5 PART C of this Manual, Paragraphs
2 (a) (b) (c) and (d).

3. SERVICING

q

gervlce Testing Procedures, together with explanations
of working principles, for these and earlier aiternators
are given in Publication Mo, $B519 and other associated
service publlcations (such as Test Procedure Cards
SB1004 and SB1005, and Service Bulletins for individual
metor cycles) obtainable from the Sales and Service
Company. It is not intended to duplicate that Informa-
tion Eere but only to supplement it.

The approximate winding resistances of model 2ET
Ignition coll, used in conjunction with the permanent
(as opposed to ‘Emergency’) Energy Transfer Ignition
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System described on pages 7 and 8, are as follows :
Primary Winding 0.5—0.7 ohm ;
Secondary Winding 6,000—7,000 ohms.

4. ALTERNATORS FOR BATTERY
CHARGING

(o) STANDARD STATOR COMNMNECTIONS

(iy Alternator windings comprise three pairs of series-
connected colls. In a standard installation, one palr
Is permanently connected across the rectlfier to
provide some degree of battery charging current
whenever the engine is running.
Connections to the remaining colls vary according
to the positions of the lighting and ignltion switch
cantrols, as shown schematleafly in Fig. 5.
Provided the ignition key Is at ‘ign.’, the basic
clrcuits of a standard alternator installation pro-

viding three alternative outputs are as shown In
Fig. (g) b) and (¢} for lighting switch positions
*Off*, ‘Parking’ and ‘Head', respectively. In a

standard Installation providing two alternative
outputs, as fitted to small cail ignitien machines
and others with low top gear ratios, the stator
connections in both ‘Off" and ‘Parking’ are as
shawn in Fig. & (b).

(i} The above alternative outputs are obtalned by
modIfying the Internal connections of the stator
winding. In the lights 'Off' position, with an in-
stallation arranged to provide three alternative
outputs, the alternator output 15 regulated to a
minimum value by the Interaction of a magnetic
flux set up by the current flowing in the short-
clrcuited coils with the magnetic flux of the rotor—
the latter flux being distorted and therefore less
affective.  In the ‘gParklng' position, the short-
cireule 1s removed and the regulating flux is con-
sequently reduced. The alternator output therefore
Increases and balances the parking light load. In
the 'Head' position, the alternator cutput I further
increased by connecting all three pairs of colls in
parailel.

Mote: This latter condition, shown In Fig. 5 (<), Is also
obtained on operating the Maximum Charge

Rate Switch fitted to certain single-alternator
motor cycles equipped with two-way radio.
To avold evercharging, such switches must only
be operated with the radio load connected,

{b) SPECIAL STATOR CONMNECTIONS FOR
RADIO EQUIFPED MOTOR CYCLES*

{I) When necessary, two further degrees of output
can be obtained if, instead of only one palr of coils
being permanently connected across the rectifier,
twa palrs are so connected—the remaining palr
belng elther short-circulted or open-circulted as
shown in Fig. 5 (d) and (e).

(ii} The output into a battery held to its nominal vol-
tage obtained with each of the five modes of con-
nectlon is tabulated below for various alternators.

(¢) CABLE AND SWITCH CONNECTIONS

(1) The circuits shown in Fig. 5 (a) and (b) obtaln when
the alternator cables are connected to the harness
cables colour-to-colour as shown In Fig. 6 (a),

The circuit shown in Fig. 5 (<) obtalns (temporaril
by switching, or permanently b snap-connector{
when the green-with-black and the green-with-
{_ellow cables are connected as shown in Fig. 6 (b).

he clrcuits shown in Flg. 5 (d) and (e& obtain when
the green-with-black (formerly dark green) and
green-with-yellow (formerly mid-green) cables are
transposed as shown in Fig. 6 (¢).

(il) The methed of obtaining the short-circuit con-
ditions giving 2 reduced charge rate In the “Off'
position, shown in Fig. 5 (a) and (d), depends upon
the design of lighting switch fitted to the machine,
as follows :

Modal PRS8 switch:

Green-with-white cable connected to terminal ‘4
and terminals ‘3" and ‘6" linked externally. (Re-
moval of this link modifies the Installation from a
three-rate to a two-rate system).

*Detalls, with wiring diagrams, of the Lucas Double Generator
Charging System (Dynamao and Alternator In tandem) fitted to
certain radio equipped motor cycles are contained in Publlcation
Ne. 1463A and Supplement,

Alternator Qutput (Rectified) in amperes at :
Schematic Alcernator -
Diagram Connections 2,000 r.p.m. 5000 r.p.m,
1 2 3 4
RM13/15 RM13/15
RM13 | 5AF (6v.) |5AF(12v)| RM14 RM15 RM13 | SAF(6v.) |5AF (12v)| RM14 RM15
1 Flg. 5 () | As Fig. 6(a) |[1.75-2.0 [ 2.25=2.5 [ 1.25%=1.5 | 2.4 2.9 | 2.25-2,5 | 2.75=3.250 | 2.75~3.25 | 2.5 =3.0 [ 2.75=3.25 | 3.0 =35
2 Fig.5(b) | AsFig. 6 () 3.0 -3.25 | 3.25-3.5 | 2.0-2.25 | 375425 | 3.75-4.0 | 4.25=4.75 { 4.5 =5.0 | 3.75=425 [ 4.5 -5.0 | 475525
3 Fig. 5 (d} | As Fig. 6 {(c) 3.25-3,5 | 4.5 475 3.0 -3.25 | 5.25-5.75 | 5.0 -5.25 | 5.75-6.25 | 6.0 6.5 | 5.25-5.75 | 6£.25-6.75 | 6,0 £.5
4 Fig. 5 (e) | As Fig. 6 (c) E.¥5-85 | 575460 [ 37540 |65-70 | 62565 |70-75 |75-80 |&5-7.0 (7580 (75 -840
5 Fig.5{c) | As Fig. 6{(b) | 7.0 -725 (77580 |50 53585 -90 | 8325835 (9095 |[95-100|8.0 B85 |95 -100( 95 100
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ALTERNATOR RECTI{FIER
COILS GW AND BATTERY
A B}
(4) ( ALTERNATOR SNAP HARNESS
CABLES CONNECTORS CABLES
GY s , !
i AT | M T
" SHOAT-CIRCUIT CURREHMT - -
oFF 1 oIS (A)AND (B) GREEN-WITH-WHITE  {GW) GREEH-WITH-WHITE (Gw)
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111 ®
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o (a)wr ourpyr
GNIATLR
C) &Y — GY
- b
s8 — 6B
- Lt
EFFECT SIMILAR TOC
{b) BuT oUTPUT (C)
(ﬂ) GREATER
Fig. 5 Fig. &

Alternator, internal connactions Cable connactions giving alternative outputs from aiternator
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Models U39 and 415A switches:
Green-with-white (formerly ligh: green) cable
connected to terminal ‘7', (Disconnecting this
cable maodifies the installation from a three-rate to
a two-rate system),

Models 63SA and 88SA switches:
Green-with-white cable connected to terminal '4'.
%Dlsconnectlng this cable maodifies the installation
rom a three-rate to a two-rate system).

MNote: Avoidance of avercharging : since, with the

L)
()

(i

(i)

lighting switch in the ‘Off* position, the output
Inte the battery from a two-rate connected
alternator Is greater than that from the three-
rate, the effect of removing the terminal link
of model PRSB switch, or the appropriate cable
from models U39, 415A, 635A and 885A should
{when applicable) first be ascertalned before
maklng the output boosting modifications
shewn in Fig. & (b) or (c).

EMERGENCY STARTING

Motor cycles fitted with the alternator-rectifier
battery charging system are normally provided
with a means of starting the englna in tge event
of an otherwise healthy battery becoming badly
discharged. For this purpose, a three-position
ignition switch Is used, labelled ‘Ign,’, *Off" and
‘Emg.’. On switching to ‘Emg.’ and kick-starting
the engine, the battery receives a charging current
and, after a while, the ignition switch should be
turned back to the normal running positlon
Ign.”. {With the circult as used on single-cylinder
machines and on twins fitted with two ignition
colls, the appropriate time to change back to
normal Ignition is indicated by a tendency of the
engine to misfire, due to the rising battery voltage
being in opposition to the alternator voltage—
thus a steadily reducing amount of energy Is
available for transfer to the ignition coll),

The emergency starting feature also enables short
Journeys to be made (if absolutely unavoidable)
without battery or lighting, This Is done by
connecting the cable normally attached to the
battery negative terminal to an earthed polnt on
the machine and kick-starting the engine with the
Ignitlon switch in the ‘Emg.’ position. Thus, a
rider can make for home even if his battery has
failed completely or has been pilfered. It must be
emc‘)haslsed. however, that continuous running
under these conditions will result in badly burnt
contacts in the distributor or contact Ereaker

unlt and cannot therefore be recommended,

The three circuits used for emergency starting
are shown in Fig. 7 (a), (b) and (c). e first |s
applied to single-cylinder machines, and the second
and third to twins. With each, the contact breaker
Is arranged to open at an Instant when the alter-
nating current in the stator windings reaches a

maximum In the direction shown by the feathered
arrows.
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]
PLUG
= I; GAP

L,
r‘ CONTACT BREAKER

—0

CAPACITOR
al
17 .

(a) S$INGLE-CYLINDER MACHINES

é,

DG
ﬂ% SENTE.

(b TWIN-CYLIMNDER MACHIMES
with high tension distributer

il

|
>

TO LIGHTING
SWITCH

SPRNING PG 11_ l

—t—

IGHITION CCAL AMD ﬂ}NTA_CT
BREAXER MO}

i =3
IGHITION COIL AMD COMTACT
BREAKER MO, 2

—a— BWMERGENCY BTARTING CWCUIT WITH CONTACT BREAKER MOJ CLOSED
e AB ABCVE BUT CONTACT BREAXER MOLI OPEN AND‘IGNITION COIL NDL)
EMERGISED BY EWERGY TRAMEFER FROM ALTERANATOR (BATTEAT BEING
CHARGED AMD ENERGISING IGHITION COIL NO.2 WHEN CONTACT
BREAKER NO.2 CLOSES)

(€} TWIN-CYLINDER MACHINES
with twe Ignition colls and double contact breaker unic

Fig. 7
Emergancy starting circuits for battery Ignition motor cycles,
(a) single-cylinder machines, (b)Y twin-cylinder machines with
high tension distributor, (c) twin-cylinder machines with twe
ignition coils and double contact breaker unit
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(iv)

™

(vi)

When current flows through the windings in the
direction Indicated in Fig. 7 (2} and the contacts
are closed, the main return circuit to the alterna-
tor Is through one arm of the rectifier bridge.
At the instant of contact separation, the bulle-up
electro-magnetic energy of the alternator windings
discharges through the alternative cireult censist-
ing of the battery and the ignitlon coil primary
winding. This rapid transfer of energy from the
alternator to ignition coll primary winding causes
a high tension voltage to be induced In the second-
ary winding and a spark to occur at the plug.

From Fig. 7 (b) it will be seen that when twin-
cylinder machines are fitted with a distributor the
ignition coil primary winding and the contact
breaker are connected In series and not In parallel
as for single-cylinder machines. The adoption of
this more conventional practlee permits a slightly
more simple cable harness and switching system
to be utllised. It is, however, unsuitable for use
with single-cylinder machines due to the ‘Idle’
sparking which occurs before the contacts separ-
ate. Twins, when fitted with distributor elec-
trodes are unaffected by this premature sparking.
With the clrcuit shown in Flg. 7 (a), ‘idle’ sparking
oceurs after the contacts separate, e, when the
englne has fired. Thus single-cylinder engines are
not affected by such sparking.

It has recently bacoma the practice to fit a pair of
standard Ignition coils and a double contact
breaker unit In place of a distributor, as shown In
Fig. 7 (c).

With the ignitlon switch In the normal running
position ‘Ign.’ each coil, with its assoclated pair of
contact breaker contacts, serves one of the
cylinders—each functioning as an ordinary battery
ignitlon cireuit, On switching to ‘Emg.’, however,
one of the ignition colls functions on the energy
transfer system described in para. 4(d) (iv) for
single-cylinder machines, The second coll Is at
first idle but, since the battery Is receiving a
charging current, this coil soon beglins to deveiop
secondary voltages, as in the normal running
positlon ‘lgn.’. As previously noted, the rising
battery voltage causes misfiring to occur. This,
incidentally, serves to remind the rider to switch
back to the ‘Ign.’ position, when both colls will be
operating under battery ignition and full power
will be avallable.

On referring to Fig. 7 (<), 1t will be noticed that
during emergency starting, when one coll Is
operating under battery ignition and the other
under energy transfer from the alternator, the
primary currents are of opposite polarity—
terminal ‘CB’ being positive on the former but
negatlve on the latter. Also, it will be appreciated
that energy pulses from the alternator are nat
passed through the primary winding of the coll

(vil)

which is operating under battery Ignitlon con-
ditlons, since the contacts of the contact breaker
associated with this coll are open at the instants
these pulses oceur.

lgnition performance under emergency starting
conditions should be equivalent to that of a
magneto at kick-start speeds. However, any of
the faults listed below can affect performance and
may well be encountered In service :

Engine wrongly timed

Contact breaker contacts need cleaning
Contact breaker gap needs setting
Sparking plug needs cleaning

Sparking plug gap needs setting
Wiring or connections defective
Rectifier defective

Battery terminals corroded

Battery sulphated

Capacitor defective

(6) CORRECT METHOD OF CONNECTING A

@

(ii)

(ii)

FOGLAMP

As previously explained, the alternator can only
develop its maximum output when the lighting
switch is turned to the ‘H' position. This is
because the alternator windings are switched to
obtain the required charge rate by means of
special contacts bullt Into the lighting switch—
the rate being least in the switc%l position “Off’
and most in ‘H'.

It follows that a foglamp and its assoclated control
switch should never be directly connected across
the battery, since the alternator output in lighting
switch position ‘P would be insufficient to balance
the additional load and the resulting draln on the
battery would soon cause the light from the
foglamp to dim.

The correct method Is to connect an additional
dip switch (l.e., 2 single-pole, two-way switch) in
series with the existing dip switch In order to be
able to select for operation elther the headlamp
or the foglamp, when the maln lighting switch Is
turned to position 'H'. Te de this:

Disconnect the feed cable (narmalty blue) from
the centre maln terminal of the existing dip
switch.

Connect this cable to the centre main terminal
of the new switch,

Connect one of the two remalning terminals of
the new switch to the centre main terminal of
the existing switch.

Connect the third terminal of the new switch
to one of the foglamp terminals,

Connect the other terminal of the foglamp to
earth,
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5. ENERGY TRANSFER IGNITION

(a) 1GNITION CIRCUIT

() In an alternator designed for energy transfer
ignitien, It is now customary to locate coils on
four of the stator limbs for the purpose of gener-
ating the primary current. Exceptions to this
practice were referred to In para. 1(b). These
stator coils are connected In series with each other

and with the primary winding of the ignition coil,
medel 2ET,

The contacts of a contact breaker unit or dis-
tributor are connected in parallel with the ignition
coil primary winding. Since cne end of the stator
winding, one end of the ignltion coll primary
winding and one side of the contact breaker is
aarthed, these three parts of the circuit are, in
effect, connected in parallel, as shown in Fig. 8,

KIITIEN CRMTALT BREARER LIGHTING
[==11 UHIT ALTERATEM BWITCH

Fig. B
Energy transfar ignition circyit with direct lighting, for
Competition motor cycles

(i) Closure of the contact breaker contacts short-
circuits the ignition coll primary winding and, at
the same tlme, creates a closed circuit of the
stator ignition windings. As the magnet rotor
turns, voltages are induced in the stator coils
giving rise to alternating currents durlng the
period that the contacts are closed. At the instant
of contact opening, however, a pulse of electro-
magnetic energy (developed in the stator durinﬁ
the contacts closed period) is discharged throug
the Ignitlon coll primary winding. The effect of
this energy pulse In the primary winding is to
induce a high tension voltage in the Ignition coll
secondary winding which is then applied either
directly or by way of a distributor to the appro-
priate sparking plug.

(b) TIMING CONSIDERATIONS

() Since the magnetic rotor of the alternator is
keyed or otherwise located on the crankshaft, the
magnetic pulse In the alternator stator, which
produces the energy pulse to feed the ignition
coll primary winding, must be timed to occur at
the firing point of the engine.

{ily The magnetic pulse accuples several degrees of
crankshaft {and therefore of rotor) rotation. A

(iii)

(v)

v)

(v))

(vii)

(viii)

(ix)

fairly wide angular tolerance would thus be avail-
able for a fixed Ignition engine,

However, it is desirable with most four-stroke
engines ta Incorporate an Ignition timing econtral
(usually centrifugally operated) giving a range of
advanced and retarded sparking. TEE magnetic
relationship of the alternator rotor to its stator
must therefore be governed by this fact, namely,
that the engine firing point will vary by several
degrees between the fully retarded starting con-
dition and the fully advanced running condition.

This Is exactly the same problem which obtains
with a manually controlled magneto and gives
rise to the same characteristics, i.e. the available
sparking voltage for a given kick-start speed
redumsimgressively with the amount of retard
angle. magneto, however, Is a self-contained
unit and will produce a spark however grossly it
may be mistimed to the engine, This Is becausa
a magnete contact breaker is always in correct
relatiunshiﬁ to the magnetic geometry of the
unit. With an alternator, however, the position
of the magnetic rotor with respect to the stator
and to the engine piston at the Instant of firing is
pre-determined by its located positlon on the
engine crankshaft.

The range of retarded magnetic timing that can
be used with a particular engine depends in parg
on that engine’s startability, since the required
plug voltage is Influenced by many factors of
engine design. The speed at which it can be
kicked over in attempting to reach this voltage
will depend on piston and bearing friction, kick-
starter ratlo, ete.

The characteristles reproduced in Fig. 9 show how
the available plug voltage varies with different
magnetic timing positions and for different speeds
of rotation. The reference point Is known as the
Magnetic Neutral position, when the interpolar
gaps of the rotor are situated on the centre-lines
of the stator [imbs.

It will be seen that whilst the optimum magnetic

gﬂsition is some 4° past the Magnetic Neutral at
00 r.p.m., it changes to some 12° past at 2,000
r.p.m., due to distortion of the magnetic flux.

It will also be seen that the sparking performance
deteriorates rapidly a few degrees before the
Magnetic MNeutral positlon. Hence commercial
tolerances on keyways etc., dictate the in-
advisability of approaching too near to this
critical point in the advanced or running posltion
of engine timing.

As stated in para. {v) above, the extent to which
the retard timing can be used depends on plug
voltage requirements at startlng and on kick-
starter speed.
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Fig.

Curvas showing haw sparking plug voltages depand on
magnetic timing and kick-sarcing spaads

For example, If the required plug voltage is 6
kilovolts, the retarded timing would be restricted
to about 20° (engine) if the kick-starting speed
was to be limited to 200 r.p.m.—in practice, a
fairly low speed. On the other hand, at the
fairty normal kick-starting speed of 400 r.p.m., a
timing range of some 30° could be accommodated
with plug voltages up to about 8 kilovelts.

it will be appreciated, therefore, that accurate
ignition timing is an important requirement in
the operation of an energy transfer system. The
optimum condltions are determined by the engine

designers during the development stages and
these conditions should always be malntalned in
order to ensure the highest performance, both
from the engine and from the ignition system
deslgned to work with It.

It will also be appreclated that amateur tuning,
departing from the designers’ recommendations,
cannot be expected to improve a highly developed
engine. Indeed, some harmful results may occur.
For this reason, Indifferent sparking outside the
prescribed range will almost certalnly indicate
tampering and may well serve as a warning to
the would-be tuner.

SR MAE
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