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(WITH ACTUATING SOLENOID MODEL 175 AND ROLLER CLUTCH DRIVE MODEL 75D)

Fig. 1 Starting motor, dismantled
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i. DESCRIPTION

This starting motor is & {four-pole four-prush 317
88,9 min) dimmeter machine with a series field and o
aplenoid-operated roller chutch drive, The mutor is shown
dismantied in Frg | and the intemal conmections in

g -

Fig. 2.
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Fig. 2 Interal conngetions of starling motor and
solenoid. (Broken Bnes applicable anly whan babiast
winition coll is wsed)
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MNew feutures in this design mclade:—

A face-type moulded commutator assembly on the
end-faco of the armature.

A fuliy-insulated brushgear assembly T prIstg
widge-shaped brushes and coil-bpe springs assembled
mto # plastic brashbox moulding which is riveted 1o the
commutator-end bracker. The brushes are provided with
1 hevway W ensuee correct fitling, and the springs are held
captive in the brushboy mealding,

A continuously wound field-winding: the winding
has neo intcrconnecting joints, one end beng esrthed o
the yoks hy a soldered connection, while the other end
ferminates &t a pair of broshes,

A windowlsss yoke with independently fized ead
frackets and no through-bolts: fwo of the pole-shoes are
fisted with threaded studs on which nuts and spring-
washers fin the drive-end bracketl to the voke, The
commutaiecend bracker 18 fised to the woke by two
serews inte pped hobes in the end-face of the voke,

firushpear avial thrust and armatore end-ficat; this
is controlled af the commuintor end by o thruse plate and
a required number of packing shims, which are asssmbled
on the armature shaft extension, The parts are retiined
by & cotter pin sccured through the end of the ghall, and
this also serves to Jock 1he thrust plade and shims together
so that they Tolate with the armusture shalt. This Bimits
the thrust wear 1o the bearing surfaces of the thrust plale
and the external shoulder of the heaning bash.

SECTION

lssue I November 1967 Page i







PART

(o

SECTION

4

Dirive engmging mochanism: the actuating position
of the eagaging lever i the drivesnd bracket & pro-sat
und cannot be altered. This eliminastes setting the pinion
pasition 1o obiain the correct operation of the acluating
solenoid. The fever swiwls on a nog-adjustable plvot
pin which is retained in the drive-end bracket by a
special type of rotaining ving which 15 & spring fit into a
geonve in the pn.

2 ROUTINE MAINTENANCE

Roptine muimensnoe 3 0ol neceissry, but an
werasiona! eheek shondd be made on the tightness of the
elevirical conneciions. The motor should be dismuniled
for drtatfed expmination on the oocagion of major enging
overhaul, when the brushes and the bearing bushes
should be renowed.

3. TECHNICAL DATA
{a) Starling Motor
{0y Lock torgue: 7.0 1 £t 1097 kel a} wath 350
375 ampeivs.
{is) Torgue at 1,000 revymin: 4.4 IbFft (0061 kgl
with 260275 amperes,
iy Light runsting corrent; 65 amperes at 8,000
1O 300 rw/mmiin.
The moror pecformance i dependent on the
gagacity and state of charge of the associated batlery.
The fmires given sre Bplond performance cheracter-
wlice obtnined with a 12 volt 43 Ah (M. mie) hattery
ina gond ate of charge.

{b) Solenoid

{01 Clomne for series) winding resistamce: 0.21-
125 ohm (measured between the small unmarked
*Luenr” terminal and the main dermdnal marked
STAL

i) Holdon {or shunt} winding oosistapee: 0%
1.1 ohus (reessvred between the zowdl vumarked
“Luer® teeminal and a gopd sarth poinl on the
soleneid body, e sither of the solenoid assom-
bly serews),

4. SERVICING

Assurning the battery 10 bo in & good sinte of charge,
and the wiring betweon hattery, starfing molor aml
operating switch to be satislactory, Gailure of the motor {o
crank the engine will mean that it must be removed from
the vehicles for detviled sxaminntion.

{a} Checking Starting Motor Operalion

under Light Running Conditions

Clamp the molor is & vice and, wing a 12-volt
battery snck = moving ool anumeter of suitable range,
check the light running current and armature speed,
To do thas, e heavy-duty starting motor cable to
ponneet one wernmal of the battery, via the ammeter,
10 the pnmarked main input teradaal of the solenoid
and frenn the sune solenoid werminal connect & shor
test iink 1o the small uamerked “Lucar’ terminal
mlade 1o cnergae the solenoid. Again with heavy-
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duty cable, connect the remaining batiery terminal 1o
a clean part of the yoke, I the solencid is heurd 1o
operate and the motor runs, compare the cusrent and
the specd with the figures guoted in para. Jadiii} and
this proceed 1o pam, (B

If the solenoid does not operate or 8 beard 10
operate but the motor does sot rua, transfer the
battery supply kad to the terminal on the motor
commutatorend bracket, when the motor should
run. If it docs so, and the light ronning carrent and
speed are sitisfactory, the fault is most likely due to
the aciuating solencid, which should be fested in
accordanes with para. 5

Non-operation of the motor, or moorreet values
of light renningcurrent and speed, indieates the motor
hias an interns! Fault and mest be dismanted for
detailed examination (refor to para.cl.

{b) Measuring Lock Torgue and Current
I the lock torgue performance of the motor
dees noteonfomm witl the Dgures qunded in pat, 3ul,
the motor moust be dismantled for detailed examine
ation {refer 10 pars. ¢k

{z) Checking Brushgear and Commutaior

Before proceading to full disssntling (para. &)
remove the commutator-onid bracket and inspect the
fryshimnr sl eommutaior,
fiy Brushgear

Yiaeh of the four brashes showld be free to move
in the brushbox moulding. Stcking brushes can
wsinlly be freed by cleaning the broshes and moulding
with a petrol-moistencd cloth, Hrushea which are
worn to o approsching §7 (9.5 mm} in Jeagth must
Be renewed 24 8 set, Nofe the fitting arcangement of
the long and short brush fexibles in regard to the
commutitorend brackel and Hedd winding {(Fig. 3}
and proceed to it the new brushes os followsi—

o Fon S
ii1 Ly i 4

Fig. 3 Brushgoar srvanpemang

1 Short hrushe-flaxible, CJE bracket
2 Long rush-llexible, CIE bracket
3 Luong brusheflexible, Hold winding
4 Short brush-Homible, fald winding
5 Yoke insulation piece
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Commuiator-end Bracket Brshes

Cut the brush Bexibles away from the terminal
past. Lise a file {or hacksaw) and make a groove n
the head of the terminal sufficiently desp 1o
actommeiale the new brush flexibles. Solder the
long and short brush-flexibles into the fermina!
groove,
Field Winding Brushes

Cut the brush fexibles about $7 {6.35 tum) feom
the joint of the feld winding. Solder the new longand
shore brush-flexibies o the ends of the arigisal
brush-flexibles,

Ensure that the insulated sieeving on the new
brush-flexibles provides the mwxioem Coverage
consistent with satisfactory soldering,

{iiy Brush Springs

To measure the spring pressure, position @ new
brush m cach of the brushboxes in furm and then
presx on dop of the brush with a2 push-type spring
gauge (see Fig 4 until the top of the brush protrudes
about &7 {15 mm} from the brushbox moulding,
when the spring pressure reading should be aporos-
irmately 28 ozl (0.8 kgl

If the spring peessures are appreciably incorrect,
the bracket assembly compiete with springs and
sonilding mast be renewed,

{itl) Commulator

A comnulaior i good condition  will ke
hurnished and free from pits or burned spols, The
surfuoe of the comunutator can be cleansd with a
peirol-moistened cdoth. Skimming the commutator
will not pormally be required, but if the surface i
badly worn the armature must be removed 2od the
commmuiator serviced os descoribed in para. off).

{d) Dismantling

{I} Bewaving the Scienoid

Remove the fexible jfink from botwoen the
solenoid “STA™ terming! and the motor terminal,
Remove the nuts and washers which fix the sokngid
o the drive-end bracket. Withdraw and remove the
munin part of the solencid, the plunger and fis drive-
relurn spring remaining coupled to the deive engage-
ment Jever, Remove the plunger und return spring
assembly by lifting it from the top of the engasement
lever,
Mate: The solenoid plunger is individually suited 1o
the main part of the solenoid and i not intec
chomgeable separately, .

{ii} Dismantling the Molor

Remove the rubber sealing block from between
the drive-end bracket and the yoke.

Remuove the retaining ring fram the groove in the
engaging lever pivot-pin and withdraw the pin,
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Fig. 4 CThecking brush spsing pressure
¥ Push lype spring gauge, with sliding merker
indficating reading whors ‘srrawesl
2 5L mm) sppror,

Remove the drive-end bracket fixing nuls and
washers and withdraw the bracket from the voke and

fixing studs.
Lift the drive engagerent lever off the drive
operating plate.

Bemove the coffer pin, <him washers and
thrust plate from the armature shaft extension st the
commutitor-end, Withdraw and remove the arma-
sz, complete with the intornal throstwasher and
drive assembly, through the drive end of the yoke.
Remove the thrust washer from the commutater end
of the armature shaft,

Remove the two commutator-cnd brackes fining
swrews and part the beacket from the yoke. Dis-
engage the feld winding brushes from the brushbox
moulding and then completely remove the bracket
from the voke asembly,

Pe not at this stage dismantle the ficld winding
from the voke assembly (refer to pars. o) %
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The drive assembly B romovable from the
armature as 3 complete unit. Remove the thrust
collar from the jump ring by wsing & mild steel wbe
with 8 suitable bore, remove the jump ring from s
groove and then slide the drive assembly off the end
of the armature shaflt. Do not ¢ this stage dismantle
the drive assembly (refer to para. ofiv) ).

{2} Bench Inspection

 After dismontiing the motor, oxamine the
ndividual items, as Tollows;—

{i} Armaturse

I the comunutator needs to be serviced, the
iminamen Hdckness to which the commizator copper
sy be skimmed before o replacensnt armalure
aswrpbly bocomes noosssary, {8 OUB0° {205 mm).
The commmtator surface should be finally polished
with very fine plass paper. The insulation sloks
MUET NOT BE UNDERCUT,

Fig. 5 Armalure with face-type commudetor

1 Cetlar pin hele lend-fioat and thruay)
# Face-fype commatalor

If the solder appears to lave “thrown”, or the
comductors 1o have *ifted™ from the commuatator
segimenis, overspeeding of the molor is indicated and
the operation of the roller clutch drive should be
hecked {parn. W

1 tlse asomatare shows signs of Touling the
pole-shoss, worn boarings or an anlrie armature
shdt i3 idicated. Check the armature inoa kathe and
i found to be out of troe, @ a replacement. An
untrue armatore shalt connot be satbsfactorily
vecufid, 17 the armature 8 atisfactory, ronew the
bearings in both end bracketa (para. v,

Check the annatuzs fosuliton with 2 1i0volt
.o, 15 watt test lamp connected between one of the
cosmmyiator segrments and the shalt. The lamp will
light if the insulation is not satisfactory, Replace the
armutore F o fanlt is indicated.

Check the armature lor short-cireuited windings,
g “Growle™ cquprment, Replcs the armanire
if n fault 15 indicaned,
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{ii} Field Winding
Comtiouity

Connest 5 1ol batterveoperated test lamp
betwesn each of the brushes in twen and &
clean part of the yoke. The lamp will light if con-
tinuity is satisfactory between each of the brushes,
the field winding and the voke,

Insalation

T make s positive check on the insulation
tetweren e Geld-winding snd voke, i1 will De seces-
gary irst to disconnect the earthed end of the winding
where it terminates in & soldered connection a1 the
yoke. {The hot-pressed joint of the copper-link to the
el weneling, musd not be dissecbed),

However, 1o aveld disturbing the soldered jolng
unneccasarily, frst inspece the inside of the yoke for
abvions signs of insulation breskdown, and, if so,
rectily or replace the field winding assembly as
necessary, If there ure no obvious signs of a fault,
consider the results of the fight running and lock
forgue tests carricd out previously. I the speed and
torgue weee low snd the current conswmption high,
fauity field winding insulstion could be the cause and
qhis interpretation of the motor performante would
justify disconneeting the end of the Beld winding to
enable & positive check to be carried oul, The feld
winding insulation can be checked, after disconmect-
ing the end of the winding at the yoke, by connecting
a illwvolt me 15 wati test lamp between the des
connected end of the winding and a clean puri of the
woke. Care should be taken to ensure that neither of
ahe Brushes wor hare parts of thes fexibles conact
fhe yoke during the test. The test lamp will light if
1l insulation & not sutshclosy,

Fickd Winding Replacement

Usgolder the sarthed end of the winding at the
voke.

Siacken the four polesshoe retaiming serews with
a wheel-opeeated screwdriver. Remove the retaining
serews from a diametrically opposite pair of poke-
shoes and remove the pole-shoes from the yoke. MNow
that the remaining pair of poleshoes need only be
slackened sulficiently to erable the winding fo be
withdrawn from the yoke. The winding assembly can
be slid out from beneath the shoulders of the
shackened-off pole shoes and out through the cnd of
the yoke

Wipe oul the inside of the yoke and clean the
insulating piece which scparates the field winding
brush joint from the yoke. Loosely fit the new field
wingdinng sssembly aml the pole shoes into the yoke,
and place the insulation piece correatly between ihe
windimg brush joint and the yoke. Tighten the poke-
shoes evenly, and re-make a good soldered earth joing
hetween the winding connector and the yoke.
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{iii} Commulater End Bracket

The brushgenr should be checked, i this has not
rreviosly beent done, Refer o par, 4oy and (305,

Check the insulation of the springs and termins
post by connecting a [Hvolt av, 15 wart test lump
between & clean part of the bracket and cach of the
springs i tuen and then between the bracket amd the
serminal post, The brushes and thelr Aexibles (whene
bared} must not come into contact with the bracket
during the test, The bamp will lght if the insulation
i not satisfactory.

{iv} Roller Clutch and Drlve Operating
Mechanism

The roller clutch 5 an over-running or free-
wheeling device, which prevents the armature from
being rotated af an excessive speed in the event of the
drive being held in engaperent afler the engine hus
started,

A rolier clatch drive assembly 10 good condition
will provide sostantansus takeup of the deive in one
direction and rotate stoothly and easily in the other.
The assembly should meve freely round and along
the sratare shaft aplines without roughness or
tendency (o bind. Should the assembly pot mest
thew reguingments, 2 replcament wnit must be
fittad.

All moving parts should be smeared hibernliy
with Rocol “Molydest™ prease, starting motor srnde,
o eqguivalent alternative.

The setting of the pinion and satisfactory
aperation of the solenoid and the drive are dependent
o the condition or amount of weur betwesn the
moving parts associated wath the drive operating

e B

Fig. § Method of assembling sngagement tevar
and avienoid plunger

j‘ Plunger 2 Drlye snnagement loyer
1 < Lostmation spring 3 Locking shoulders
| Hetsining-plate % Drivn oporating plate

viewed fapm pinion sad

mechansm.  Lor this reason, it is impoatant o
replate any part which shows signs of wear, The
solenoid plunger is individually suited 10 the main
part of the sobnoid and is noe interchangeable
separitely, For ibis reason, wear 1o the solenoid
plunger stiorup  linkage will pecessitute a new
solenoid unit being firrod.

{w} Bearings

Hoths end brackets are fitted with self-lubricating
porous bronze bearing bushes. Wew bushes must be
smersed in clenn engine ofl (5.4, E.30/40 grade) for
a pinimum of 24 howrs before fting and they st
not be reamed after fitting otherwise the selft
lubricating qualitses will be impained.

Bushes must be replaced when worn o the extent
of sllowing excessive side-pluy of the armature shaft,

The bush in the comautatos end bracket can be
removed either by inserting a suitably-sized theesd-
tap squarely into the bush und then withdrawing it
with the 1@p, or by supporting the hracket and
lightly fapping the bush out with 5 mandrel.

The bush in the deive-end bracket exn be e
miovesd either with a prese or, afier supporiiog the
bracket, by carelully fapping out with & mamirel

Wew bushes should be pressed or carefi ully deiven
me position. by wsing @ suitably dimensioned,
shouldered polished mandrel. Because the thrust and
end-float is controlled at the commutator end, it is
important to ensure that the shoulder of ihe
commuiator-end bearing bash ks fired tght up o
the bracke:,

5. SOLENOID

The sclenod plunger 9 fited with a *lost-motion’
spring which provides a measure of lost motion in the
drive vperating mechatism. The meassure of Inst molion
takes place at the commencement of disengaging the drive,
its purpose bemg fo cnsure that the main solenoid
confacts will always open prior w0 pinlon retraction. Thi
will also take effect il For other ressons, the pinion fails
to becorse disengaged from the fiywhee! ring gear when
the sedenoid switch i released.

{i} Checking the Windings
Mate: I the salenoid i checked in situ on the ATV
first disconnect the connecting link o the motmr
terminad at the ‘STA" erminal on the solencid,

The continuity of the windings can be chocked
by commecting a F2-volt batteryeaperated fest famp ol
fow watiage between the solenobd main lerming
marked “STA und a good earth point on the solmoid
body, when the Jamp will Heght if both windengs are
satisfactory in regard to continuity.

The resistance of each of the windings should
now be chocked fsee pars. by L

{ii} Checking the Contacts
After fong service the ecomtacts may T
renewing.  In the event of this becoming necessary,
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3] 14 "[5; (& Fig. 7 Solenoid Model 175, dismantied

1 Main input teeminal and
“Lutse” torminal {main
saglernal ciroults}

2 Base sssy. comprising:
fized ‘roain contacts ano
tatinst ignilion (IEN]
cartast

3 Closing coll connection
oy BTA terminal

4 Hold-on ooil gonneclian
Loy garkhy wliip

ppring

the fizcd contacts {which are an integral past of the
memlded cover) nnd the moving spdmiie snd contact
sseembly, must always be replaced as & set. Check
for satisfactory opening wnd closing of the contacts
by conmeiting & separate circuil consisung of g 12
volt battery and o high wattage (ay 60 wahl) test
Tamp between the solenoid main terminals. The lunp
shouki not light. Encrgise the solencid with a
separate 12-vol circuit connected between the st
srrrked Lucar” terrsinal amd & good carth point
on the selenoid body. The solenoid should be heard
to operate and satisfuctory closing of the contasls
will be indicated by the lamp lighting with full
brithignce.

oter The solenoil sy iocorporgie @ very
sl additional “Lucar® terminal blude {marked

4 TGN, which is for use in conjunchon with ballasc
jmmition systems. 1t s sufficient 1o check that this
terminal becomes clectricudly connecied 1o the
solenoid muin mpud terminal, when the solencid i=
energised.

To gain aecess (o the contacts, withdraw the two
serews which fix the moulded cover and the fwo
habves of the solenoid body together. Unsolder the
three winding connections in the moulded cover (the
guall unmarked “Lucar® teeminal, the 5TA tenminal
and the carth connector strip which Tits bengath one
of the nssembly serows) and at the same time carefully
gull the moulded cover away from the ends of the
windings and the solenoid body.

If the twe halves of the body are separated for
any pagpoas, eg todl renewal, a perrnl-resistant
sealing compound must be used between the joint

& Moving apindle and
CaniaEct asky.

& Solenaid hody

T Coil or winding a5y,

$ Solennid lising studs

9 Piunger and dedve ralurs

0 ‘Lest motion” apnng
41 Spelng refaining-plate

12 Soleroid asgy. soraws
43 Earth aivip, hold-on coll
14 Srnall unmarked ‘Lucar

furrninad {solennid
apamtingd

45 Mnin ‘STA terminal

18 Cipsing aad holdoon coll
eannecions to small
funsnaTked] “Locar blade
torming!

when renssernbling, Alse, when resssernbling, ¢nsure
that the scparated onds of the windings protrude
Shrough the insulited body slot which is paratiel 1o
the body shoulder. The thicker of the wo wirs
(clozing codl winding) goes into the "3TA" wrminal,
anel the thun one (hold-on oot wandingl indo the
earth connectorsteip. The interial conpections of
the sulenoid are Mustrated in Fig 2

§ REASSEMBLY

Repssembling the startiog motor and solencdd is in
general 4 roversal of the dismantling procedure, bur the
{nllowing specish poings should be considored,

Whens assersbling the cormuiatar-end bracked to the
voke, it is impertant 1o posiiion the brushes and their
flexibles corractiy (3ee Fig. 30

When reassembling the drive oporazing lover 1o the
aperating plate, and the solennid planger assembily 1o the
Jever, first refer to Fig, 6 to ensure the correct and easiest
method of assembly.

Trnenrd the original “spire nur’ relammgesng which
secures the drive engaging lever pivat pin amd At a new
LE.
‘Take care o re-fit the internal thrust washer which
goes on 1o the armatare shaft at the commutator end.

When scembling the parts o the anmubue shalt
extgnsion at the commator end, nole that the end-Roat
is QOO (0,25 mm} mas., which is obiained by Atting the
required msber of shims (usually ong of fwo). Assemble
{he paris in the sequence Hustrated in Fig. 1 and ensure
thut they are osked topether snd prevented from rolgting
aepatately by the couer-pin, which should engage with
the locking picce on the throst plate.

4 Amendment to previcer izae

fasue 2 July 1971
Page § Supersedes Issue 1 November 1967
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