
STARTERS 

INTRODUCTION 

. The llaner is .. motor wh~h c:onv crt ~ c lcctnc~r 
energy, supplied (rom the lNoucry. into m«lIan;cJl 
cnergy for t ile purpoSt; ofer.nk;n. the engine. 

The«, arc 1"'0 basic types of Slaner, Ihe inertia Iy~ 
and t i'tc; pre~nga~d type, employinl ditferent methods 
of couplinl the ' taner drive pinion 10 the engine fly 
wheel rin, gcar. 

The ;lIer/;f! Iype - u~ on the majority of cars arnJ 
light commcn;ia ls employing petrol engines. When the 
starter is energised rapid incrca$e of speo:d al the 
armature and sere .... cd sleeyc, carrying Ihe pinIon. 
cauloeS the pinion to movt alonl the sleeve (due 10 us 
ineni.) and engace the rinlletr. Il'1uI rotlry mavernen. 
lS uansmined 10 the clIg;nl:, the ratio between the 
starter pinion and ~hc rin, Ic~r. bein, app ro ~lm ill d)l 
[0: 1. When the e"I'ne fi res and tile ftywhec:l a~ lc ralC'S 
10 driye Ine pinion rute, thn Ihe ,otat ion of Ihe 
armatll ,e. Ihe pinion is ejceted bid alon, Ine sc~ 
~ee~ and consequently discnp,ed rrom Ihe cn,ine. 

T1r~ pr~IIIIl1«1 Iy~ - used on heav.e r peuol 
en,ines bill particularly suitable on di(S("1 en,ines. 
wh e ~, due to interminent firin, chaaeterisucs and 
crank in, $pe-ed sllrge$ (hi,h comp,usion) the pinion of 
Ihe nonnal inenia ty pe wOl,lld be ejected p,ematl,l,dy 

8y the operalion or I solenoid the starler pinion" 
enlll~d ",ilh the "y .... hc-cl 'in~ ,ca. bcror~ 'I"Ie J.lartcr 
is mer,ised. arte. which Ih~ pinion can be .etallled in 
mesh [or as Ion, as ;s ncceilUry 10 start Ihe e""n". 
When Ih" "nsin" is firin,and IIIe pinion bein, driven It 
hi,h speed by the "y",heel. the armallJr" is pro,ected 
a,ainn o~"n peed in, by the freewheel action of ~ 

roller or pIli" cll,IlCh. 

Fi,. 11 5t ... t~r terminal yoltal' IInd,r load 

TEST I. Battery Tet 

USI", a hydrometer. check thlt lilt ~Hery ;$ at 
le:ut roX chafJed. The rull balleT)' lest pmcedl,lre 1$ 

OUllined in $«tion I. 
NOle: A batt.cry in poor condi tion wi ll caU$e ditlicu li 

stlnin,. 

CHECKING THE STARTER SYSTEM 
( INERTIA DRIVES) 

If th" pn:-vious tCSI has prow:d thll Ihe ~lItr)' IS 

1031;,[acIOI)'. a moyin, coil vol lmele, (O-4OV rln,e) 
snould be UKd 10 determine whe ther Ihere is ucenl>''' 
volla,e drop in the cireuit. 
NOIe: During the yollmeter checks. Ihe litlner shollld 

cTank the en,ine. ",ithoul Slartin, il. 
PUrof ""lilllS: The low·tension circuit of th~ 
I,nltion coil ~hould be disconnecled belween Ih. 
coi l and dimibUlor. 
D;~sel 'l1g;II'3 : Operale en,ine SlOp l() that 
engIne will nOI st.arl. 

T£ST 2. Ch~ckin, Ihe Blttery TermInal VOItI'" 
IIndtr Load Conditions 

ThIS c~ec k enables the working voltage 31 Ihe blnery 
10 be veri~ed . 

FIg. 10 s h ow~ a voltmetu connecled bclween Ihe 
pOSIU~ e and negative bailer), te'minlb. 

The reldin, is noted when Ih. Sllner switch I ~ 

operated. The readings ror I 12 volt system depends on 
Ihe engine capacity, ballery Silt (Ah) and type of 
sliIrter. A typical fi,u~ for petrol e",ines is Iboul 
J().O >'011$. Procud 10 Tesl 3 . 

.I... 10" volla,e read in, wOl,lld indicate e~tes~v. 

:urr.:1I in Ih. circuil. The starter sl\ould be remo~ec! 
(or bench l e~lin,. 



T£ST l. CI:o«l<.inC the Startn Terminal Volt_e. 
lU'ldu Load ConditlOQS 

Ha~ i n& a5«rlained ttle b~tlery "ohase. ttle "olugc 
across ttle Slarle' is checked. Fie. 1I shows a "ollmcte. 
connected between (tic starter terminal and U.rth 
(commutator e:ld b""'ket). When the Starter ope.ating 
switctl is closed, the differentc belweer. thislel ding and 
that taken It the blUery should not Cleeed O·5V. 

f( the volta&e drop is excessive rroccM wuh the 
following tests. 

TEST.. ChtckUtC tile Volt_C' Drop on the 
IlI$Illllcd Uae 

f o r this test the voltmeter sholltd !:le conlleClcd as 
stlown in Fig. 12. The voltmeter is eonncoettd belwetn 
the Slaner terminll Ind the battery supply ttlminal. 

When the opc""ting switch is Optn. the "oltm(I(, 
should ugister ballcry voluge. but when the opcrating 
swil<:h is dosed the voltmeter rcading stlou\d be nOled. 

TEST 5. a-1WIz the Voltqt" Drop lerOlo$ IM 
Sohnid Cofttacu 

The :IOlcnoid COntaCU ~n be checked for >oltage 
<hop by .connecti ng a voltlJlCtcr aerMS the two mlln 
terminals J.$ shown in fie. 13. When tilt: opc~tinl 
switch is open. the voLunctcr should ,eeillcr battery 
voluge. When the opentinl switch i~ closed. the volt. 
meter .eadine should be n«ed. 

TEST 6. o.ed:iq lM VOIIICc Drop On I'" 
EartbU. 

To ctleclc the voltage drop on the callh hne. conncct 
the voltmeter belween the w.llety c:lllh terminal and 
the st3rU:f ca~h (commutator cnd b""cket). u sho .... n 
in Fig. 14. When surw opcnting switch is dO$l:d the 
voltage reading should be pr:tttic:ally zero. 

Fil: . ll Vo l~~ ,e d.op ~c. o u I , ~t ·oleno.d C O ~( L ( II 

Fie· 141 VolUlt drop o n tilt Clnh Hnt 

F'l' 1$ Chtckinl tilt unh conntctionl 

TEST 7. CH-king Earttl ~ 

Connect the voltmeter between the chusis of the 
vehicle and the battery tarth terminal (Fig. 1 ~ ) . 

Operate the itarter. Onc:c Igain nOte the reading. 

TEST 8. Owkiq: Roodinc Strap (Fit. I') 

AI most vel\ic!t enpnes .re rubber mounled. the 
bonding strap musl mike I,ood electrical connection 
between the engine bloek and the chissis. The unitJ: 
mounted on the engine bloe\:; (i.e. d istribul.O'. dynamo 
Ind SUner) must h.vc In efficienl unh oonn«I;Oll in 
ordtr to function conoctly. 

U the bonding III'IP is ioeornctly fiued or rrayed, ;1 
will haV!: I senout efrect on the pcrformanc:c of (tic 
stlrter, .nd may r:vcn immobilise the vehicle. 

Note: n.e 10101 roltqt dlop 011 ,"t SIOllf F w lolloliDII 
mWI II0f uctflll).~V . 

• . . 

Fig. 16 CheckinltlLt bondlnl 'tn.p 



CHECKING THE STARTER SYSTEM ( PR. E· 
ENGAGED DR.IVES) 

The procedure for checking for CACcssi"" volu.,e 
drop in the pre.cn,a,cd sumr cir<:\lit" similar to that 
used for inenia driV'C su.rter $)'Sll:ml but in add ition, 
the voltaIc available at the solenoid feed terminal mUll 
be ehcekcd. The WJllpletc procedure is as follows : 

TEST 1. Ctw .... IIioc BattH)' Tcrmiul Volta,t 
UnHr 1.0" Cc ' '1tions 

Connect the ~o ltmttc r .. etOM the terrninab. as shown 
in Fig. 17 a nd operale the starter ,witch, The readinls 
for. 12 ~ol t system depend on the engine capaci ty. 
battery site (Ah) .nd type of naner, A typical Ii,urc 
for petrol engines ,s about l!):OV. and (or diesel encine 
(l2V system), 9:()V. 

A low voltage ruding would ind,cale Clcr:uive 
cunent flow in the cirnl iL Tile staner should tllen ~ 
removed ror bendl \l:Sling. 
Note ; tf the IIOlel'lOid opcratC$ intcrmillcnt ly dUTllI1 the 

\l:St or the encille is a.n.ked at a low or inelul;u 
speed. there may be insufficient ~oItllC It the 
solenoid operatin, winding leoninal or Ihe 
solenoid is faulty, 
To cheek the ,w,tching clrcuil for hi,h res,s· 
tance. connect the ~olunc\er between the 
soLenoid o peratin , winding terminal and rarth 
(commutator cnd bracket) IS shown in Fig, IB , 

When the twi tch eont.acu are closed, the rcad ine on 
the voltmeter shollld be SI'&b11y le$! than the rcad inii; in 
TUI I. A satisrlCtory rud.in& indicates I ne,lir,'ble 
volu"e drop in the r;irelli( and eonscqllcnl1r t he 11111 
may bc in tke solenoid, 

If !be rca<1inl is apprec iably lower Ihan 1ft Tesl I. 
elled: the switchinS Clreuit fot high resistance or rault, 
eoMccUOns. Oteck the ea.blc size is U ng)mmencied. 
i.e. 2810-30 mm (l1/ :()121. 

In order to reduce voltage drop in the lwiteh,n, 
r;ircllit on some verucle applications a 4ST solcnold IS 
incorpor.led in the ci rcuit IS shown in Fig, IBa , 

Fil , ,8 Chtddn. 11 •• solenoid lwltdtln& d rcuit 

TO BATTlft'f 

FiZ. 18A So!tnold ,wlt chin. ci rcll lt inco' porn ,n& 
~dd i t ion al ,olenoid (4!>T) 



TES'r 2. Ch«kinC file Sf,nu Ttrminal Y(lhag~ 
undu Load CondltiOClS 

Having a sc enain~d the battery vvltage under load , 
the voltage acro ~ the nu\cr is checked. Fig. ]9 5how\ 
a voltmeter conna;\cd between the startcr input 
termina l ~nd n.rth (commutalor cnd bracket). When 
the opualing switch ;$ closed, \lIe difference be tween 
Ihi~ ruding and Ihal la ke n n the battery should nOI 
c:u;eed O·5V. 

If lilt reading is wi th in tillS limi t, the Slarter clrcuil I~ 
Slot,sfaclOry. Irlhcrc is a low reading across the staner. 
b1,l! Ihe \'0111.80:: at the ba ttery is satisfactory, it i n d icale ~ 

a high resistance in tile Slarter circu,e. 

Fig. 19 Stuur terminal vQlt~ge under load 

TEST 3. Chcdonc IlK Volt.gc D«tp on Ihe 
Insulated liM 

The yoltagc drop on tile insu lated line is then 
cll«lr.ed. Fig. 20 shows the voltmete r connected 
between lhe staner input lenninal and the baltery 
(insulated) terminal. 

Wllcn tile openting switc:1I is open, the voluneter 
should R:gister battery voltag~ When the operating 
switch is closed, the voltmeter reading should be 
pn.ctieaJl y ~ro . /It lI ilh voltage reading ind icates it 

higll resistance in tile huulatc:C line. 
All insulated wnneaions It the baltery, solenQid 

and staner should be checked. 

===== ======~ 

I 

, 

fig . 20 VQ ltagc drQP Qft th~ 'r.'ul~ .. ~ Id ~ 

---------- ----------



If an c:onnections Ire in order, IlIe SU ~er solenoid 
c:ont.en mU$t bc:: checked. (Proceed to Te~ t 4). 

TEST 4. Checlr.iqlllc Voltale Drop aCf05S Ihe 
Solenold Contacts 

To c:lleck tile voltase drop acro" tile 50knoid con_ 
lacts, c:onneC:1 tile voltmeter ac:ross the Iwo main 
solenoid termi nals. u sllown in Fig. 21 . Wllen tile 
operatinl switch is open, Ihe voltmeter should relincr 
battery voltaic. When tile operating switc:h IS closed. 
the voltmeter rcad ing should fall 10 a frac:tiona l valuc. 

A 'zcro or fractio nal mding on tht vohmcter 
indic:ucs lhat the high resinanc:e deduced in Test 3 
must bc:: due either to hiSh resistance Starter cables or 
soldered connec:tions. 

A high read'"g (similar to thlt in Test 3) ,nd<cales 
rau lty solenoid contacts 

TEST 5. Checkinc tbt VoltaIC Drop on the 
Earth Line 

Fina!!y. checle the voltage drop on the earth line 
Connect tile voltmeter between the ballery earth ter_ 
minal Jnd the $Iarter earth (commutator end braekel) 
as shown in Fig. 22. Note read ings. 

, 

Fill:' lt lIoltl,t drop u:roSl tht soltnold (ontltls 

:-.'ole: I. Check earth connec;tiOn! and bondins strap 
as described in the "Inertia Statler" section 
(Tests 7 and 8). 

2. The total votuge d rop in tile startins ci rcuit 
(i.e. insulated lint and urth line) must not 
e~~ 0·5'1. 

~------ ---- ------ . -----------------, 

Fie. 12 Vo l '~g" drop on Ih" urlll line 
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