
4A-F,4A-GE 

ENGINE 

REPAIR MANUAL 
, 

May, 1987 

Toyota Engine 4a F 4a Ge Repair Manual
Full download: http://manualplace.com/download/toyota-engine-4a-f-4a-ge-repair-manual/

This is the cut pages sample. Download all 319 page(s) at: ManualPlace.com

http://manualplace.com/product/toyota-engine-4a-f-4a-ge-repair-manual/


IN·2 INTRODUCTION - How to U se This Manu al 

HOW TO USE THIS MANUAL 
To assist vou in finding vou, wav thl"Ough this manual, the Sec· 
tion Tille end majo, heading lite given at the top of every page. 

An INDEX i. provided on the 1 II "ege of each .ection to guide 
vou to tM item to be ,epaired. 

At tM beginning of each stH:tion. PRECAUTIONS Ire given 
the! pe:rtain to till ,epai, Ol>er!ltions conllined in thlt 'e<:lion. 
RtfKI thtst pre<;�tion$ bt:fort Ifluting tlnr rep8;r t�$/c. 

TROUBLESHOOTING lables I,e included lor taCh 5vstern 10 
help vou di'gnose lhe 'Vllem problem and find the cause, The 
repair for eilCh possible cause is 'elerenced in the ,emedv col­
umn to quicklV .... 00 VOU to the solution. 

REPAIR PROCEDURES 

Most repair ope:,allons begin with In overview illustration. II 
idenlifies the components and snows how lhe! parIs iiI 
together'. 

Example: 

Weter PumO Body 



INTAOOUCTION - How 10 Use This MenlUll IN·3 

//fuS/fltion: 
whllt to do end wh8n 

The prOCedurllS are presllnted in e stllp·by·IIIP format: 

• Thll inu$lration Ihowl what \0 do lind when \0 do it 
• The task huding tells wh.t to do. 

• The detailed text tel1$ how to perform the tnk and give, 
othe, infolmalion such as spee;ific;ations and warnings. 

Example: 

/T8Sk hr8ding: wIuIt to do 
3. OlSCONNECT CONNECTING AOP FROM PISTON 

Using SST. PJIISS out the pin 110m the pilton. 

SST 09221·25022 /{09221'OOO50. 09221.00'3�,.OOI40t 
Slit pllrt No. Com�nl �'t No. 

Detllillllxt: how to do it 
,/ Idt Install and alternatelY tighten thl cap nuts in sllvlIsl 

passes. 

To,que; 500 kg·cm {36 It·lb. 49 N·ml 

"-
SPl/Cificlltion 

This formal provides Ihi l.perianCed tKhnician wilh a FAST 
TRACK 10 Ihl inlorms1ion nladed. He c .... read the I8lk head· 
ings end only ,efer 10 l"e detailed text when he needt i1. Impar. 
11Int specilicSI;ons and warnings BlwllYs stand out in bold l�pI. 

REFERENCES 

Refel8f"\CH have been kept 10 a minimum. However. when they 
are required. you ere given the page to go to. 

SPECIFICATIONS 

Specifications are po-esented in bold type th'OUOhoul the It.t l n  
the app�ceble step. You neve< have to 'eeve Ihi po-ocedure to 
look up your speci,jcetions. AlI 5PKi'icatlons ale also found in 
Appendix A. specifications. for quiCk ,eference 

WARNINGS, CAUTIONS, NOTES: 

• WARNINGS ale po-esented in bold type. and Indicate Ihl 
possibility of injury to you 0' other people. 

• CAUTIONS elll also presented in bold type and indicate the ... 
it a possibility of dlm�e to the components being lepaired. 

• NOTES are separated 110m the text but do oot appul in bold 
t�pe. They plovide auuitional inlQl"matioo to help you ,ffi· 
ciently perform lhe repei,. 



IN·8 INTRODUCTION _ "'bbr.v;'t!on, Used in Til;' M .... u al 

ABBREVIATIONS USED IN THIS MANUAL 
AAP 
AlC 
AS 
AlT 
8TDC 
C' 
OP 
ECU 
'" 
EG' 
'SA 
'X 
... 
flPG 
H'C 
HAl 
" 
'IA 
.. 
";C 
LH 
lHO 
UC 
MP 
MfT 
OfS 
PCV 
RH 
'HO 
'ON 
PS 
SSM 
SST 
STO 
SIW 
TOC 
TP 
T.vrs 
TVSV 
TWC 
UIS 
VSv 
• f 
./. 

"'u.oIill<Y Acceler.tioo Pump 
"'i, Conditioner 
"'i, Suction 
"'utomatic Tr.n'mISlIon 
8.lo.e Top Dead Center 

Chok. 8reake. 
Dnh Pot 
Electronic Controlled Unit 
EIKlroni(: Fuel lOjeclion 
bhlWlt Gn Reci,cul.tion 
Elec:lron;c Spark Advance 
EKn.usl lmanifold. �'I .... I 
E_c:ept 
FOfITIad in Place G"ket 
Hot Idl. Compenutlon 
Hoi "'Ir Inllth 
Lgnitioo 
Int�r'ted �ni1ion ..... tmblv 
In ... tmanifold, velvel 
Idle Speed Control 
L.it-hand 
left-haM Drive 
Long Life Coolant IV", "'round CooIInti 
Mullipurpose 
M'null'Transrnis,ion 
Ov,rsized 
Poslnv. Crankcase \I�tglion 
Right-hand 
Roglll-hend Dri�. 
R .... rch Oc:blne Number 
Pow.r Steering 
Spec:lll Setvic:ft M.llrials 
SpctCial Service 1001. 
Standard 
Switch 
Top De..:! Cent" 
Throttl. POIftioo" 
TOYOT ... ·Variable Induction Svltem 
Thermostatic \llWum Switching \I'Ne 
T�.w.V C'llIlv5t 
Undersized 
Vacuum Switching V.I .... 
With 
Without 



EM-'" 

DESCRIPTION 

.A-GE ENGINE 

ENGIN£ MECHANICAL - Description I4 A -GEI 

The 4A·Ge engine � .n in-line 4-cv�nder 1.6 �Ier OOHC 16 val". engine. 



ENGINE MECHANICAL Description {4A·GEI EM· 6 

The 4A-GE engi('lfl is en in-�ne 4-cylinder engine 
with the cylinders numbeTed '.2·3-4 from the 
tront The crankshaft is supporloc;l by 5 bearings 
SPIICitied by lhe ;n�e of the crllrlkcase. Thllse 
Marings II" mllde of IIluminum 1I110y. 

The crllnkshllft il intflgraled with a w�ghts 
whM::h lire CUI along with II for balancing. Oil holes 
are buill into the center of the crllflksNift for sup­
pfying oil to Ihll connecting ,ocIs. pistonllnd olhllr 
components. 

This engine's ignition order i, 1-3·4-2. The 
eyhnder head 's I'I\lIde of aluminum alloy. with. 
CIOU flow type intake and e"haust liyout and with 
pent roof type combustion chamtMIrs. The 8pa,k 
plugs are located in the center of the combustion 
chambers. 

The intake manifold hn a independent long 
ports end utilizes the inertial supercharging effKt 
to improve engine IOfQue at low and medium 
speeds. 

e"haust and intake valves lire equipped with 
flflgular pilch springs made of oil tempered silicon 
chrome steel wire which an! capable of following 
\tie valves even al high engine .peeds. 

Both the uhlluS! side cam shalt lind the in�ke 
"de cam shIft sre driven by 8 single liming bell 
The cam joum81 is supported 8t 5 pl8ees between 
the valve lifhlrs of each cylinder lind on the front 
end ot till cylinder h88d. lubricltion of the cam 
ioumal lind cam is accomplished by oil blling sup­
plied through the oilll" port in the cantil" of the 
C3mshlit. 

Adjustment of Ihe valvI clearaOCI Is done by 
means of an outer shim type system. in which 
valve adjosling shims Ilrll located above the vslve 
itterl. This permits replacement of the shims 
Wllhout removel of the camshafts. 

The resin timing belt cover i, made in 3 piec:es. 
A service hole is provided in the No.2 belt coyII'" 
lor adjo$llng the timing belt tension. 

Pistons are made of higilly temperature-res is­
IlInt aluminum alloy. and II depression is built into 
the piston head to prevent interference with 
�alv8$. 

Piston pins are the lull-floating type. with the 
gins f�stenecl to n�u- the piston boss nor the 
,oonecling rods. Instead. $lIap rings lire filled on 
ooth ends 01 tho pins. preventing the pins Irom 
filling out. 

The No. I compression ring Is made of steel and 
the No.2 comprenion ring i. made of cast Won. 
The oil ring is made of a combination of Iteel and 
ullinless stee!. The DUtil" diameter of each piston 
nl"l(l is slightly lergar than the diameter of the 
poston and the fleJO.ibility of the rings allows them 
to hug Ihe cylinder walls when they ere mounted 
on the pistoo. Compntssion rings No.1 end No.2 
wo.k 10 prevent the teakage of gas from the 
cylinder end Ih. oil ring works to scrape oil off the 
eyfinder wells to prevent it from entering the com­
i)oltion chamber. 

TIM! cylinder block is made of CltSt iron. It has 4 
cylinder, which are approJO.imalely 2 times the 
length of the piston stroke. The top of the cylin· 
ders is closed off by the cylinder head and the 
lower end of the cylinders becomes lhe crankcaSll. 
in which the cranksheft is installed. In addition. the 
c'{linder block contains e weIer jacket. through 
which coolant Is pumped to cool lhe cyfinders 

The oil pan Is bolted onlo the bottom of the 
cylinder block. The oil pen is lin oil reservoir mlKla 
of pressed 1llIIllheet. A dividing pllte is included 
Inside the oil pan to keep .officient oif in the bot­
tom of the pan even when the vehicle is tilted. This 
dividing plate also prevlnlS the oil from making 
waves when the vehicl. " stopped suddenly lind 
Ihus Ihiltil"l(l the oil away from the oil pump suc­
tion pipe. 



8. 2 STANDARD BOLT TORQUE SPECIFICATIONS 

STANDARD BOLT TORQUE SPECIFICATIONS 
HOW TO DETEAMINE BOLT STRENGTH 

---
... -
head bolt 

Ho.U'ilOO 
lI.n(18 bolt 
,../wnhe. 
hex'90n bott 
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...., "" 

He.agon 
flange boI. 
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hex-von bolt 
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STANDARD BOLT TORQUE SPECIFICATIONS .-, 

SPECIFIED TORQUE FOR STANDARD BOLTS 

Specili.d tOfqll. 

CI ... DI,..,., •• Pltcll H,"gon lI.ad bolt Huevon fl ..... bolt 
mm mm 

ke-cm ' Hb N-m kg-em II-Ib N-m 

• , " 48 in._lb " 60 52 in·1t> " 

B 1.25 "0 , " '" W " 

'0 1.25 28O " " 290 " 28 
" 

12 1.25 m " " "0 39 53 

" " 760 " " "'0 " 83 

" " 1.150 83 '" -

B , " 56 in.·lb ,. -

B 1.25 "0 12 " -

W 1.25 33' " J2 -

" 
12 1.25 '00 " " -

" " 9JO " " ! -

" " 1.400 '" '" I -

• , 60 69 h·1t> 'B 90 18 iI'I.·1b B_B 

B 1.25 '" " " 
I 
I '" " " 

" " 1.25 I '" " 39 '" J2 " 

" 1.25 

I 
130 53 " .W " " 

" " - 1.250 90 '" 

, , "' • II  12' , 12 

B 1.25 26O " " 290 " 26 

W 1.25 53' " " ... " " 
n 

I 12 '" '" " " 1.050 76 W, 

" " 1.500 W. '" 1.100 12' '" 

" i '-, 2.300 '" "' -



FUEL SYSTEM 
• INJECTOR • COLO START INJECTOR 

INJECTOR 

SQL£�O'C(O'L 

Thll injcclOl j)!'flo''''' The Injection of fu.1 in 

accord3n�e wllh � ,,()mJluterclllcul�tlKl ;",\OI:,;on 

sIgnal. Whit" IIl'ul!;e trom the CQ,,,�ul�' ,'(lICa,Yed 

b\I me solenOId �uil. the plunge' I. pulled <>gainn 

'Pnng lernlon. SinCft the needle v,lve .. It! plunger 

are II 1lngle "nit. ,til! YJlvc 15 also pun"", off of the 

stU and fuel is i",!!Cled 31 \toown bV 'hll iI!TOWS. 

Because th. n.....:Jle valye ".oke ;, fi�ed. InjectIon 

conlJnul!S .s lonq �5 the n-.tl� YRlve is open and 

lucl Volume il r.ootroilcd by Ih� duraTion of the 

electrlclIl pul .... 

COLD START INJECTOR 

SOLE�UIU 
r:t>" 

T ... "' ...... l 

A cold stan injector, m.I�II",lln theCcnler sreH of 

the �j, ciinributlon du,,,,' "". is provIded to ;,,,,nove 

1bifliny when !he eng"'� i. cold. 

n,;, inJflClOf lunc1l<;m. in a.:r.ordnncc With d"I!'C' 

tion! I<om the itarl "'1",,100 Ii"'� mOieh and only 

duting "flQlOO crBn�on� wh"" the cool�nl tem­

PIII'�I",a ,5 below 35" C 

lne ,njeclor Ii" ",,,'plovs � wee,al dt!si\fll to imo� 

mlSl spray. 

When thH sta,l ,nl ector I;m" swm;:h s'llnal ,�applied 

to the sol,mold coil, tile pln"ge' is pUlled It!J_i,,ot 

SPron9 lenaion. Thus, In, ,,�Iv� wdl open ami [llal 

WIll flow 0'l8r the plun!J'l' and through the lI1i"':IO' 

I,p. Once Il,e ftngone has�" "artcd, currenllO 'h" 

St�rt Injectof i, CUI ofl and injeclion IS lermioalO!d. 



AIR INDUCTION SYSTEM 
• AIR VALVE 

AIR VALVE 

CA\O "",-vt 
FRU .. ""01 C'-U."�H 

O, .. ""Al 

The ai. �ilvc " • '"st odie <Mv;"� ""t'f�ted by a 

b,me", �",.I heat coil In ,ncre� ... "'lginc rptrl wh�n 

"'" eng,"!! is cold. 

CA'. \/A' \/F 
, 

OPERATION 

When '1" li"y a cold eng""'. the �te v81"" is ope" 

anow,,".! �ir lrom 11110 "i. dc.:mer 10 bYllafoS the 

Il1rOl1lc vol.., and flow (ii,,,,,,ly IhrQU<Jh 'II .. aIr 

valve to th� air ,"18k. ch"",hllr. 

Thus, eventho"llh the [1I,nrrle valve I. ill It II'! 1:1� 

1><>slIlon, i"lake 8" volume is i"''''llilSCd .... 1 idle 

�ed wi ll he �'lIhtly '''''Ier 11I3n nom"" (fan Idle), 

Wilt<> tho �nglllC " sl.rlild, cu.rent �ini to Ilow 

to llle hoe-at coil. As the b;m�tal I. h!!!ll.,.t, Ihc gate 

11,10 .. " ... ,11 9""luolly clulII and en'J"lft rpm will 

door:raa ... . 

Once Wflrmcd up. Hoe gale .... Iv. will be fully 

cl� . ,''',ventll''1 �ir flow, an<J "lie spt'e'd will 

return H> normal. 



CHARGING SYSTEM 
PRECAUTIONS 

TROUBLESHOOTING 

CHARGING CIRCUIT 

ON-VEHICLE INSPECTION 

ALTERNATOR 

ENGINE MAIN RELAY 

CH· ' 

P.ge 

CH-2 

CH·2 

CH·3 

eH·4 

CH·7 

CH·15 



CH-2 

[);sc:I\a<1IfI warning 
ighl does not light 
with ignition ON 
and engine 011 

Dischll� warning 
ight does nol go out 
with engione running 
(b"IIerv requires !re­
quent rechargingl 

CHARGING SYSTEM _ Precautions. Troubleshooting 

PRECAUTIONS 
1. Check that the battery cabl .. are connected to the 

correct terminala. 

2. DI.connect the battery cable. when the battery is 
given a quick ch.rge. 

3. Do not perlOt'm t .. ts with . high voltage insulation 
,.alu.nce teUer. 

•. Never disconnect the b.ttery whil. the engine I. run­
ning. 

TROUBLESHOOTING 

Fuse blown 

light bumfId OUI 

W';ng connection IoSII 

Ie '1191.11alor ! ..... Ty 

OnVII bIIIt Ioos" Of worn 

Satle<'\' cables loose. cO<TOded Of worn 

Fuse blown 

Fu&ible link blown 

IC regulator Of' oltefnatOf' faully 

Wimg faulty 

C� "CHARGE" .nd 
"IGN" (AE .nd All Of 
"AM2" \AWl !",", 
Replace light 1 oght� lOO'se «l<'lfleChOns 

Reploce Ie regulatOl 

AdJUSt 01 replace d,we bell 

Repaoir Of 'eplltCl! cabin 

Cheek "CHARGE" Of 
"ENGI'IE" fusa 

Replace fuslblOJ Ink 

Check charging ,ystem 

Rap •• wiring 

"" 

CH_1 

CH-3 



CHARGING SYSTEM - Charg i ng C i rcuit 

CHARGING CIRCUIT 
AE 'lid AT 

r--------------------, 

Fusible 
Link 
AM' 
<OA 

AMI�IGI 
AM2 1(;2 Fuse I • -�. -,- "lC 'NGN' 

! � ��f 
Q $ Switch lOA L�)-__ -, 

�, 80A fusible ru.. s 

CH -3 

Fusible !-_----L..J 
IAn ��::::�'N���]JIII: (AE 4A_FI �2 30A ?ONA (AE) l l hA-�!.!�

A 
L ___ -----' 1.6A (AT) ' T � P 

-' 

I 

T- Ch,rge I 0
,< 

�.;;'"' ! 1-::J i ""'"' 0," 

I 
AW 

Fu.ibho 
u", 
1 258 

T 
8.t1..-y I 

I 

Igni�Dn Switch 
AM2 ",",-I G2 

....., FUle 

Fun 
CHAR GE 1.I1A 

ENGINE lOA 

'"� 
AM2 1.5A 

• 
, 
U 

-=- fU� 
CHARGE 5A 

, <i>(� , 

�--' -�-� Alternator 

i- - - -I , 
. 

! � t � I t , . 

,-!' Slltor Coil 

i 



CH." CHARGING SYSTEM _ O n ·Vehicle Inspect ion 

Flilible lint 

� 

Crllllklt-.ft 

4A·GE W,'erPuIT!P 

td / 

A"_"� Cllnk,hlll! 

ON-VEHICLE INSPECTION 
1. INSPECT BATIERY SPECIFIC QRAVITY AND 

ELECTROLYTE LEVEL 
(al Check the specific grevity of .. ch cell. 
Standard apeclflc grevity 

when fully charged at 20'C 188�F): 1.2fi - 1.27 

If not with;" specifications. charge The banery. 

Ibl Check the electrolyte quantity of each cell. 
If insufficient., refill with distilled lor purified) weter. 

2. CHECK BATIfRY TERMINALS AND FUSIBLE LINKS 
Ia) Check Thet the baliif)' terminals ere not 10051 Of cor· 

roded. 

3. 

Ibt Check the fusible links for continuity. 

INSPECT DRIVE BELT 
(e) Visually check Ihe belt for sepII!etion of the IIdhesi�e 

rubber above lind below Ihe core. core sepllrlllioo 
Irom the belt lide. levered core. separlltion of the rib 
Irom the adhesive rubber. cracking or separation of 
Ihe ribs. torn of worn ribs or c'lIck, in the inner ricig" 
of the ribl. 

tf the belt has IIny of the llbove deleets, .. place it. 

(1;)1 Check the drive bell dellection of pressing on the belt 
at the points indicaled in Ihe figu .. wilh 10 kg (22.0 
Ib.9B Nt pressure. 

Drive belt denection: 
.A-F 

N,w b,'t 8.5 - 10.6 mm 10.335 - 0 .• '3InJ 
Used belt 10.0 - 12.0 mm 10.39 - 0 .• 7 In.) 

.A-GE 
New b,lt 4 - fi mm (0.16 - 0.20 inJ 
U .. d b,lt 6 - 7 mm (0.24 - 0.28 in.J 

If neeessary. adjust Ihe drive belt defleclion. 



[f{ 

~ 

- n_ III IC CHARQING SYSTEM 0 V h' Ie I nspacllon c • H · 

!Reference' 

SST B Using SST, check the drive belt tension. 1" SST A 09218-00020 
SST B 09215-00030 
Drive belt '1I",loO'i: 

4A-F 
New be" 60 - 70kg 
U •• d belt 40-55k9 

eA-GE 

,<000>«_ New belt 70 - 80k9 
Used belt 30-lIlikg 

NOTE: 
II "New beW' refers to 8 bell which hilS been used leu 

than 5 minutes on II running IIngine. 

II "Used belt" relel'll 10 II bell which has been used on II 

W �U running engine for 5 minutes or more. 

e After in$lal�ng the drive bell check thilt it filS properly 

CORRECT WRONG WRONG 

-

in the ribbed grooves. 

II Chllck with your hend 10 comlirm that the bell has not 
slipped out of the groove on the bottom of the crank 
pulley. 

II Afler ,nstelling the bell. fUO the engme lor appro., 5 
minutes end recheck the deflection or tension. 

4. CHECK FUSES FOR CONTINUITY 

• CHARGE 7.!i'" (AE .nd AT), 6A (AW) 
• IGN lOA (Afl. 1.6A IAn 
• ENGINE 1.SA (AEI. 10A (AT .nd AWl 
• AM2 1.6A (AW) 

6. VISUALLY CHECK ALTERNATOR WIRING AND 
lISTI!:N FOR ABNORMAL NOISES 

lal Cl'Ieck that the wring is in good eondition. 

(bl Check thet there Is no ebnormal nois. from the atter­
nator while the engine is running. 

6. tNSPECT DtSCHARGf WARNING LIGHT CIRCUIT 

lit) Warm up the engine lind tum it off. 

Cbl Tum oil ell accessories. 

Icl Tum the ignition switch to ON. Check (hal the dis· 
charge warning light is lit. 

Id) Stut the engiml. Check that the light goes 001. If the light does I'IOt operate as specitied. troubleshoot the 
weming light circuit. 



CH-6 

I 

t3 5 - t5.tV 

Voltmeter 

VolI""tar 

CHARGINO SYSTEM - On -Yehicle Inspection 

less than lO A 

Ammeter 

More Than 30 A 

Ammeter 

7. CHECK CHARGING CIRCUIT WITHOUT LOAD 
NOTE' If a battery/alternalor leSler is available. coonecl 
Ihe tHtar to the charging circuit according to !he 
mlllnufacturer', instructions. 

Ie) If . tetter i, I'IOt av8�8b1e, connect a voltmeter and 
Immeler 10 Ihe charging cirt:uit as follows: 

8 Disconnect the wire from terminal B of the IIIlteml­
lOr and connect the wire to the negative I-I ler­
minal of Ihe ammetar. 

8 Connect the tast lead from the positive 1+) ter­
minal of the ammeter to tarminal B of the altlll"ni' 
,�. 

8 Connect Ihe positive 1+1 lead of the VOltmeter 10 
lermi�1 B of the alternator. 

8 Ground the negative 1-) leld of the voltmeter. 

Ib) Check the cherging circuit as follows: 

With the engine running from idling to 2.000 rpm. 
check the reading on the ammeter and voltmeter. 

Standard amperag8: Le .. thin l O A  
Standard voltage: 13.9 - Hi.l Y 81 25°C (77°F) 

, 3.5 - , 4.3 V It 115'C 1239'FI 
If the voltage reading i, greatar than standard voltage. 
replace the IC regulatOf". 

If Ihe voltage reading is less than standlllrd voltage. check 
Ihe Ie regulator and ,llernetor IllS follows: 

8 With terminel F grounded. ltet! Ihe engine and check 
the voltlllge reading of terminal 8. 

8 It the voltege reading is highe-r than standard voltage. 
replace the Ie reg uta tor. 

e If the voltage reading is less then standard voltage. 
repair the .. temator. 

8. INSPECT CHARGING CIRCUIT WITH LOAD 
(al With Ihe engine running at 2.000 rpm. tum on the 

high beam heliidlighlS and place the healer fan con-
1101 switch at HI. 

lb) Cneck the reading on the ammetar. 

Standard amperlge: More tl'lan 30 A 
If the ammeter reading is less thaI'! 30 A. repair Ihe alter­
nator. (See page CH-7) 

NOTE: If the battery is fully charged. thll IndlClitton wi. 
sometimes be less than 30 A. 



ALTERNATOR 

COMPONENTS 

DISASSEMBLY OF 

1. REMOVE RE 

ALTERNATOR 

ta) Remo 

AR END COVER 

(b) R 

va Ihe nul and tsr · . 

emove the Ih 
mlnal Insulator 

ree nuts and 
. 

end cover 



CH·8 CHARG ING SYSTEM _ Alternator 

S!TlIil\ SST� 
� 

2. REMOVE BRUSH HOLDER AND IC REOULATOR 

Remove the five lerew •. bnlsh holder end IC regulator. 

3. REMOVE RECTIFIER HOLDER 

4. 

tal Remove the lour lerews lind rKtilie< holder. 

Ibl Remove the lour rubber insulators. 

REMOVE PULLEY 

101 Hold SST A with a torque wrench. arod tighten SST 8 
clockwise to the specifiod torque. 

SST 09820·63010 

Torque: 400 kg-em 129 ft·lb, 39 N·ml 

Ib) Check that SST A is securad to the rotor shaft. 

lei As shown in the figure, mount SST C in a vise. Ind 
install the alteroetor to SST C. 

Idl To loosen the pulley nut tum SST A in 1M directioft 
shown in the figure. 

CAUTION: To prevent damage to the rotor shalt. do 
not too •• n the puUey nut more th.t one·half 01 • blr .. 

lei Remove the allemator from SST C. 

lfI Turo SST B end remove SSTs A erod B. 

Igi RemoVe the pulley nut and pulley. 

5. REMOVE RECTIFIER END FRAME 

tal Remove the four nuts. 

Ib) Using SST. remove the rectifier end f"me. 
SST 092B6·46011 

6. REMOVE ROTOR FROM DRIVE END FRAME 



� COluinuity � 

CHARGING SYSTEM AI ternator CH' 

INSPECTION AND REPAIR OF ALTERNATOR 

Rotor 

1. INSPECT ROTOR FOR OPEN CIRCUIT 

Using an ohmmeter, check that there i. continuity be-
tween the sl ip rings. 

Standard r •• i.tanc. (cold): 2.' - 3.0 n 
If there is no contim.>ity. replace the lotor. 

� INSPECT ROTOR FOR GROUND 

Using an ohmmetm-. check that Ih ... e is no continuity be-
tween the stip .ing and the rotor. 

� , , 

If thert! is continuity. replace Ihe rotor. 

Nocontintlity 

1" _�h .,& 

�-cr � " 

Continuity 

3. INSPECT SLIP RINGS 

., Check thet the slip rings are not rough or scored. 

II rough 0' scored. rlplace the rotor . 

(bl Using calipers. mea lure the slip ring diameter •. 
Standard diamet.r; 14.2 - 14.4 mm 

(0.559 - 0.&11 In.) 

Minimum diam.t.,; 14.0 mm 10.&51 I,..) 

II the diameter i. less than minimum. replace the rolO'. 

Stator 

1. INSPECT STATOR FOR OPEN CIRCUIT 

Using an ohmmeter, check Ihat Ihere is continuity be­
tween 1M coil lelds. 

If Ihe«: i. no continuity, replace \he drive end 'raml 
assembly. 

2. INSPECT STATOR FOR GROUND 

Using an Ohmmeter. check that there i. no continuity be­
twe ..... Ihe coil lead. and drive end frame. 

II Ihere is conlim,ity. replace the drive end frame anemb­
.,. 



CH·l0 CHARGING SYSTEM _ Altern.tor 

Brushes 

1. MEASURE EXPOSED BRUSH LENGTH 

Minimum .xpos.d I'nslth: 4.5 mm 10.177 InJ 
If the bruUl length is len th.n minimum. replace the 
bnJshes. 

2. IF NECESSARY, REPLACE BRUSHES 

(.) Unsolder lind remove the bruSh and spring. 

(II) Run the wire of the brush through the hole m the 
brush holder, lind in54lrt the spring'nd brush into the 
brush holder. 

Ie) Solder th' brush wire to the bnJlh holder at ttle 
IIxposed length. 

Exposed I.ngth: 10.6 mm 10.413 in.) 
kli Cheek lhal the brush moves smoothly in the brush 

holder. 

lei Cut off the excess wire. 

(f) Apply insulation paint to the soldered point. 

Rectifier / 

1. INSPECT POSITIVE Sl�TlFIER 

lal Using an ohmmeter. conn8(:t one tester prove to the 
positivlI stud and Ihe other to .ach rectifier tem1in�1. 

Ibl Revarse the polarity of th, tut,r probe •. 
Ie) Check Ihal one show. continuity and Ihe olher 

UlOWS no continuity. 
If not replace the rectitillr holder. 
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