
4A-F,4A-GE 

ENGINE 

REPAIR MANUAL 
, 

May, 1987 



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. 
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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. 



CHARGING SYSTEM - AII,mator CH-ll 

2.. INSPECT NEGATIVE SIDE RECTIFIER 

(el Connect one teslet probe to each rectifier terminal 
and the other 10 eech rectifier negative lerminal. 

(bl Reverse the polarity 01 the tester probes. 

(el Check that one sho ..... s continuity a"'" the other 
shOWS no continuity. 

If not. replace the rectifier holder. 

Bearings 

1. INSPECT FRONT BEARING 

Check th81 the bearing is not rough or ..... orn 

2. IF NECESSARY. REPLACE FRONT BEARING 

(el Remove the lour screws and bearing retainer. 

(bl Using II plltU end socket ..... ren ch. press out the front 
bearing. 



CH.12 CHARGING SYSTEM - A ltemalO<" 

(c) Using SST sod a press, press in a new Ironl bearillQ 
into Ihe drive end frame. 

SST 09608·20012 109606.00(30) 

Id) Align the claws of the bearing reUilner w ith the slotl 
of the drive end frame. 

Ie) Install the bearing retain8f" with the four screws 

3. INSPECT REAR BEARING 
Chllck that the bearing is not rough or worn. 

4. IF NECESSARY, REPLACE REAR BEARING 
tal Using SST, remove the bearing COVel'" and beilring . 

SST 09820-00021 

(h) Using SST and a press, press in a new be,ring ,nd 
the bearing covet". 

SST 09285· 76010 



CHARGING SYSTEM - Allernelor CH·U 

�711\ SS� � 

ASSEMBLY OF ALTERNATOR 
ISe. Pig. CH· 71 
1. INSTALL ROTOR TO DRIVE END FRAME 

2. INSTALL RECTIFIER END FRAME 

1..) Using e plo.lle·f8Ced hemmer. lightly tep in the end 
freme. 

(hI Install the lour nuts. 

3. INSTALL PULLEY 

(II In.!tll Ihe puley to IhI rotor shefl by lightening the 
pu.ey 001 by hend. 

(b) Hold SST A wilh a torCjUI wrltlCh, .nd lighlln SST B 
c;:lockwise to lhe specified torqui. 

SST 09B2()"63010 
Torque: 400 ki·em (29 "·lb,31 N'ml 

1<:1 Che<:k IMI SST A is se<:ured 10 the pulley sheft. 

Cdl A •• hown in Ihe figure, mount SST C in e vise. MId 
;nllllilihe alternalor 10 SST C. 

II) To tOrqul the pulley nullum SST A in th, direction 
.hown in the ligure. 

TOI'quI: 1,126 kg·em 181 !Hb, 110 N·m) 

Itl Remove thl .ltlfMtor from SST C. 

"" Tum SST B .nd remove SST. A end B. 

4. INSTALL AECTIFIEA HOLOiEA 

II' Inllell thl lour robber In.uletors on thl lead WI'''. 

IbJ 100tei l the re<:\ifier holder wilh the lour scr_ •. 



CH-14 CHARGING SYSTEM - Altern.tor 

IS. INSTAll BRUSH HOLDER AND IC RfOUlATOR 

tI) Place the brush hoidel' COlllf 10 the bru,h hold ... 
Ch) In.tllI the IC regulator .nd bf\I,h hoklltf to tilt ,... 

.nd freme horizon tilly II ahOl/Wn In th. figure. 

NOTE: M�e ,ure the bruah hoktI(, wlllf doe",·t slip 
to one .� during in,I.II.tion. 

\<:1 Tighten the fille screw, until there I, • cle.r.nce of at 
Ilist 1 mm (0.04 in.l between th. brush hoIde.- cOlier 
and connector. 

6. INSTAll REAR END COVER 

(III) In.t811 the end cOlier with the three nUI$. 

(b) Inst.1I the termlnllli insulator with the nUl. 

7. MAKE SUA£ ROTOR ROTATES SMOOTHLY 
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CHARGING SYSTEM - Engine M .in Aelav CH-1S 

ENGINE MAIN RELAY 

INSPECTION OF ENGINE MAIN RELAY 

LOCATON: 
AE .nd AT In the engine comp.rtment r.lav boll. 
AW In the No.5 junction block of the f,ont lug. 

gage compartm.nt. 

1. INSPECT RELAY CONTINUITY 

la) Using .n ohmmeter. check that the,e is continallv 
between terminals 1 an.d 3. 

Ib) Check that there is continultv between terminals 2 
and 4. 

Ie) Check thllt there is no continuity between terminals 4 
.nd 5. 

If conlinuitv is not as specified, replace the relav. 

2. INSPECT RELAY OPERATION 

III) ApplV b.11ery Voltage aCfl)SS terminals 1 an.d 3. 
Ib) Using an ohmmet6f", check thllt the,e is continuif'( 

between terminals 4 and 5. 

Ie) Check that there is no continui!v betwaen terminlls 2 
and 4. 

If operation is not lIS specified, replace the relav. 



COOLING SYSTEM 
DESCRIPTION • .  

TROUBLESHOOTING 
CHECK AND REPLACEMENT OF ENGINE 
COOLANT 

Check of IInglne cool.nt • • . • • •  , •• • •  

Replacement of Engine Cool.,1l 
jAE end AT) • • •  

ReplllCllment of Engine Coolent (AW) 
WATER PUMP . . . . . . . . . . . .  . 
THERMOSTAT 
RADIATOR 
ELECTRIC COOLINQ FAN 

fWdietor Cooling F8n (E •. AW Europe) 
�di.to, Coolin; Fin lAW Europe] 
Engl.,. Comp.rt�nt Coolinti Fin lAW) 

CO-l 

Pig' 
CO-2 
COot; 

coos 
COoS 

coos 
CO-7 .:t: 
CO·10 -.:I.! 
CO-1S 
COo"� 
CO-2S 
CO-26 
CO-28 
CO-33 



CO-2 

DESCRIPTION 
This engine uli�z ••• pr."urizeG WII.r lon::ed c ircullliion cooling system which include, I thermostat equip. 

ped with. byp.lu ... 1 .... mounted on the inlet sid •. 

4A- F 

4A-Of 



COOLING SYSTEM - Description CO·3 

Tile cooling sYSI(�m is composed of Ihe w,uer 
lICk't Gnside the cylinder block and cylinder head), 
radi3tor, waler pump, thermostat, elllCtric fan, 
hoses and other components, 

Coolant which is heatl!ld .. the walQf Jacket is 
Plimpecl to ,he radiator, Ihrough which an eleclric 
faon blows air to cool the coolanl as il passes 
through. Coo'anl which has been cooled is Ihen 
senl back 10 the engine by the waler pump, where 
It cools the engine. 

The waHl' jacket is a network of chennels in the 
VleII 01 the cylinder block and cylinder head 
:!waugh which coolttnt passes. It is designl!ld to 
lIfOVide adequate cooling ol lhe cylinders a.e com· 
bustlon chambe-rs which become the holtett duro 
ing engine operalion. 

AADIATOR 
h. MR2 

The radiator p«lorms the funclion of cooling 
\tie coolant which has passed through the wa'er 
�ckel and become hoL and is mounted In the front 
01 the Yehicle. The radielor consists 01 an upper 
link Ind lower tank. and II cora which conneCIS 
the two tank,. The upper tank con'llins Ihe inlel tOl' 
cooIlint tram Ihe wale. jacket and the filter inlel. It 
lisa has a hose attechod through whioch uceu 
coolant Of sleam can lIow. The lower tank contains 
me ou"et for COOlant and Ihe drein cock. The core 
contains many tubn through which cootent llows 
trom the upper tlNlk to lhe lower Ilink al weft as 
cooling lins which rediale heat aW8y from the coo
�t in lhe tubeS. The .ir sucked through Ihe r&dill
lOr by the elflclric fen. as well as the wind gener· 
ated by tha �ehicle's trayet, passes through the 
radiator. cooling it. Models wilh automatic 
transmissions include an lIulomatic IrllnsmisSion 
fluid cooler buill inlO the lower tank of the radialor. 
A 1110 with an electric motor 15 mounled behind 
!&diOlor to assist the flow 01 air through the radi\!
tor The fan ope,"tes when the coolant tem
perature becomes high in order to prevent it from 
becoming too high. 

MR' 

The rlldiator performs the funclion of cooling 
lhe coolanl which has passed Ihrough the water 
jllcket end become not, and i, mounted in the Iront 
of the vehiCle. The radiator in the MR2 is differenl 
from 'hilt in other models, in thet il is a cross flow 
type In which the coolant IIow5 horizontally. It 
lIeludes ,ide lanks and a core which connects 
them. The inlet for coolant from the weter jacket 
and th-e drain cock for draining out coolant lire 
located in Ihe left sido lank The outlet for coolant 
and an ai, drain, which facilitates lhe supply of 
coolant to the engine, are located in the right side 

lank. The core conlie,ins msny tubes through which 
coolant flows from the left ,ide tank to th-e righl· 
side tank 8S well es cooling fins whiCh rlldlll!S heat 
away from the coolent in th-e tubes. Air sucked in 
by the electric fan, BS well as the wind generated 
by Ihe vehicle's tra�el, passes through the r8diB
tor, cooliog the coolanl heated by the weter jacket 
as it pas5e. Ihrough Ihe tubes in the core. Models 
with automatic transmission inClude Bn automatic 
Iran.mission fluid cooler Incorporated into the 
cooling pipes, A fan with all electric motor is 
mounted behind th-e ,adi.tor to assist Ihe lIow of 
air Ihrough the radiator. The fan operate. when 
the coolant lemper8ture becomes high in order to 
pre�ent it from becoming too high. The radi,tor 
cap is the lame as those used with ordinary �ehi
cles, bul due to the layout of the MR2. it is Iocaled 
on a coolant pipe in tha engine space, 

RADIATOR CAP 

The radilllor cap i, a pressure Iype can which 
$9als the 'lldiator, resulting in pressurization of the 
radialor as Ihe coolant expllnds. The pressuriu
tion prevents the coolanl from boiling e�lIn when 
the cootant temperature exceeds 1 OO·C �21 2'FL 
A re�el �alye (pressl.lrilation valve) and a vacuum 
�alve !ne9atiye pressure �alve) are built intO the 
radiatOf cap. The relief yal�e open. and lets Sleam 
escape through the overltow pip e when the 
pressure generated inside Ihe cooling system 
exceeds the timil !coolant lemperalure: 1 1 0 -
120"C, 230 - 248�F, pressura: 0.3 - 1.0 kgl 
em> , 4.3 - 14.2 psi . 29.4 - 98. 1 kPIIl. The 
vacuum valve opens to all8Yiate the vilcuum which 
develops in the coolant syllem ./ter lhe engine is 
stopped and the coolant lemperlliure drops. The 
valye's opening allows the pressure in the cooling 
system to return to the coolant in the reservoir 
lank. 

RESERVOIR TANK 

The reservoir tank is used 10 clltch coolant 
which oye.flows lhe cooling ,ystsm as � r/lSult of 
yolumetric expansion when Ih-e coolant is heated. 
The coolanl in Ihe reserYoir tank '1Ilurns 10 the 
radiator when the coolent temperelUle drops. thus 
keeping the r&diator lull 81 ell t,mas and a�oiding 
needless coolanl 1055. Check lhe reservoi, lank 
level to leern ,I the coolant needs to be rep
lenished. 

WATER PUMP 

The water pump I' used f(lf lorced circulation of 
cootant through the cooting system. It IS mounted 
on Ihe froot 01 the cylinder block and driven by B 
V·ribbed belt, 



CO-4 

THERMOSTAT 

The Ihe.mostat hts a walt type bypass ... el ... e loo 
is mounted in the water inlet housing. The ther
mostat includes a tyPtl of automltic ... ,I ... e oper
ated by fluctUltions in the coolant temperature 
This ... alvl closes when the cool .... t t.mp.rature 
drops. pr ..... nting the circuletion of coolant 
throogh the engine and thus permitting the engine 
to warm up rapidly. The ... II-I ... e opens when the 
coollnt tempe.ature has riten, ,,"lowing the cir
culation 01 coolan\. Walt inside the thermottat 
.�paf1ds when heated and contracts whe" coole d. 
Helting the W8� thus gen.rates pressure which 
O"'MpOwers the force 01 the spring which keeps 
the ... al .... closed. thus opening the ... alve. Wile" the 
WJK cools, its cO"trIClio" CIU5M the force of the 
spring to take effect once more, clOsing the ... al ... e. 
The thermostat in this engine operates 8t e tem
perature of 82°C U80"FI. 



CO-6 

TROUBLESHOOTING 

P.obl.m POlSlbl. c.u •• Remedy PIO' 

Engi<M o .... heats W.ler pump dr .... b.1t 100$11 or mts!l.ing AdjuSI or repiKI bell CH_4 

Din. leave. or inHCts on • .eliIIOt Cleln .,di.lo< CO-19 

Hose5. waler pump, lhermoslll housing. Repair II n&Ce-ssary 
r;ldiIlOf. healer, cOte plugs or head gasket 
....... 

Thermo,"t !aulty Cheek thefmOS.1I CO-18 

Ignition liming rr: •• rdad Set liming 
Elec:tne cooling Iystem faully Ins.pr:cl elecui(: cooling IVSlem CO-26 

AldillO< hoMl plugged CIt tOtted ReplKe hose 

Water pump faulty Replace wll" pump CO-l0 

Radiator plugg.d 0< cap faulty CMdt radilotor CO-19 

Cyt;nde< head or block cracked 0< plugged Repair as n&C .... ry 

NOTE: The Ihermostat is equipPed wilh , by-pass valve, lhe.efOfl, if Ihe engine lends 10 overheat. .emoval 
of the thermos,,! would have an adverse effect cluslng , lowering of cooling efficiency. 



CO-6 COOLING SYSTEM _ Check .nd Rept.cement of Engine Cootlnl 

� tfJ :�� . 
AE etod AT 

{��, �if ) � '�' "'0" Ooc> 

" 
Drain Cock 

CHECK AND REPLACEMENT OF 
ENGINE COOLANT 

Check of Engine Coolant 
1. CHECK ENGINE COOLANT LEVEL AT RESERVE TANK 

Th. coolant level should be between the "lOW" ... 
"FUll" linn. 

If low, check for I.ek, and edd coolant up to the FULL 1m. 

2. CHECK ENGINE COOLANT QUALITV 
There ,hould not be I"V ucenive rvll deposits or Stilet 
around the radialor (water outlet) CliP or rediator (Will" 
Outlet) fille' hole. and the cOOlant should be Iree from oil 

If ,xcenivllly dirty. raplace the coolent. 

Replacement of Engine Coolant 
(AE and AT) 
REPLACE ENGINE COOLANT 

I,) Remove the " dilltor cap. 

(Ill Or.in the coollnt from the .adiator and engine drain 
cockl. 

lei CIoSII the dr.in cocks. 

Torquil (Engine dr,ln cock) ; 
130 kg_em (9 It-Ib, 13 N·m) 

Idl Fill the system with coollnt. 

USI! • gooo brend of ethylelul-glycol baSI cool.lll 
milled 8ccording to the mtmufecturer. directioll', 

We recommend more th811 5()9j, tthykmeglycol ,lid 
IIcohol (Sut not more then 70W,) bl! used for your 
system. 

Capacity Iwl Heater); 
4A·F 

MIT Europe 

4A·OE 

6.2 titer. 
US.5 US 'III. 4.6 Imp. quI 
5.6 titer. 
15.e US 'Its. 4.e Imp. 'Its) 
5.5 liter. 
115.8 US qt •. 4.8 Imp. qtst 
6.0 Iit.ta 
16.3 US qt •. 5.3 Imp. qt.t 

ret Inll,ll the ttldiator cap. 

rll Stan the engine and check for leak •. 

Igi Recheck the cool alit 1."eI and r.fiII as necessary. 



COOUNQ SYSTEM _ Ctteck and Rej)lacemcml of Engine Coolant CO°' 

Replacement of Engine Coolant (AW) 

COOLANT CIRCUIT 

DRAINAGE OF ENGINE COOLANT 

1. REMOVE SPARE TIRE AND FRONT LUGGAGE 
COMPARTMENT TRIM 

2. REMOVE SERVICE HOSE 

3. REMOVE NO.1 FUEL TANK PROTECTOR 

4. SET HEATER CONTROL LEVER TO MAX HOT 

5. REMOVE WATER FILLER CAP 

8. ORAIN ENGINE COOLANT 

(al Connect tho service hoso. to drain cook. 

(b) Drain the coolant from the radiator and engine drain 
cocks. 



CO-8 COOLING SYSTEM - Check �nd Replacement of Engine Coolent 

to o," 

.. �, 

coo , " 

itl Drain the coollnl from the two redia tor pipe drell'l 
cocks. 

REFILL OF ENGINE COOLANT 

. . 

2 . 

3. 

CLOSE DRAIN COCKS 
Tight the rediatOf pipe, radilltor end engine dr"n co<:h. 

Torque: 
Redietor pip. 170 kg-em 112 ft-Ib. 1 7  N'm) 
Engine 130 kg-em 1 9  ft-Ib. 13 N'm! 

CONNECT SERVICE HOSES 
., Connect the serviee hoses to the radiator 800 heeler 

ail' dr.in valves. 

bl Suspend the opposite end of the hose connected to 
Ihe ,adiato. to the hood stay . 

. , Suspend the opposite end of Ihe hose connected to 
the heater elr drain lIelve to the windshield wesh,r 
lube. 

NOTE: Do not close-off or p;nch any of the tubes. 

REFILL ENGINE COOLANT 
NOTE: Use e good brand of elh',llene-glycol bese coo
lent, mixed eccordir.g to Ihe manufact\lr,,', directions, 

ta) Ope ... Ihe waler inlet radialor and heater air drain 
valves about th .. e tums. 

Ibl Pour the coolant to the water fiNer. 

k:l When the coolanl begines to come out of the w�er 
inlet air drain valve, stop pouring and close the Iir 
drein valve, 

Cdl Again, pout coolanl into Ihe wiler filler hole unlil il i5 
fufl. 

tel Check that the coolanllevels In tl'le suspended hoses 
come up 10 lhe level of the water filler noule. 

If the coolant levels In eiltl81' hose dOfls nol come up 11:1 
fill81' noule lever, check Ihe hON for foldS or ob5tructions 
Repell "ePt lell and (ti) abov •. 
Cepacitylw/ Heater): 

12.4 lit ... (13.1 US qu, 10.9 Imp. quI 



COOLING SYSTEM - Check and Replacement of Engine Coolant 

(f) Close the radiator and heater air drsin lIallles. 

(g) Disconnect th service hoses. 

CO-9 

NOTE: When remOlling the service hoses. place a ritg 
beneath the lIallle 10 catch any dripping coolant. 

(h) Fasten the radialor cap (water filler Clip) to the firsl 
stop point. 

NOTE: Do not lighten the radiator cap completelv !to the 
second stop point!. 

iii Start the engine and run at fast idle for about J 

minutes. and then turn it off. 

If the level in the water filler hole fell. add coolant as 
before. Then repeBt steps (h) Bnd (i) abo lie. 

(j) Completelv tighten the rediator cap. 

(k) Fill coolant inlO the reservoir tank up to the "FULL" 
mart... 

4. INSTALL NO.1 FUEL TANK PROTECTOR 

5. INSTALL SERVICE HOSE 
NOTE: ThoroughlV flush out remaining coolanl in hoses. 

6. START ENGINE AND CHECK FOR LEAKS 

7. INSTALL FRONT LUGGAGE COM�ARTMENT TRIM 
AND SPARE TIRE 



CO·10 

Pulley Seat 

��1 
• NGn-reusable parI 

COOLING SYSTEM - W ater Pump 

WATER PUMP 

COMPONENTS 

• Sepl 

Wiler Pump Body 

• Geske! 

REMOVAL OF WATER PUMP 

1. ORAIN COOLANT 
(See plge CO-6 or 71 

2. (4A-GEI 
REMOVE PS ANOIOR Ale DRIVE BELT 

3. LOOSEN WATER PUMP PULLEY AND REMOVE 
ALTERNATOR DRIVE SELT 

(aJ Loosen the four water pump pulley bolts. 



COOLING SYSTEM - Water Pump CO·l1 

Ibl loosen the lOCk boll end piyot nUL 
lei Moye the alternator fullv right. and remove the driye 

belt. 

4. 14A-FI 
REMOVE PS DRIVE BelT 

5. REMOVf. WATER PUMP PUllEY 

Remoye the fou. bolts and pump puUeV. 

6. REMOVE WATER INLET PIPE 

(a) Di.connect the waler inlet and watt. bv-pass hO$es 
from the inlet pipe. 

(b) Remoye the' two nuts and clamp boll. 

lei Remove the water inlet pipe and a·ring. 



CO-12 COOLING SYST£M - Wat8f Pump 

7. REMOVE OIL DIPSTICK GUICE AND OIPSTICK 
Remove the mounting bolt and pull put the dipstid! guidl 
and gauge. 
NOTE: After pulling 0\1\ the o� dipstick guide. be sure 10 
plug the oil pump body �Ia. 

8. REMOVE NO.3 AND NO.2 TIMING BELT COVERS 

"A-F [See pege EM-59} 
"A-GE [See pliO_ EM-'021 

9. REMOVE WATER PUMP 

Remove the three bolts and wiler pump. 

CAUTION: Be careful !tOt to get coolent on the timing 
belt. 

INSPECTION OF WATER PUMP 

INSPECT WAT£R PUMP 

Turn the pulisy and check that the water pump bearing 
moves smoothly and quietly. 



COOLING SYSTEM _ Wate< Pump CO·t3 

. ' 
,S> 

• 1Wf SST 
T � 

, I ! 

::! ' 
�-'''''---SST 

DISASSEMBLY OF WATER PUMP 
(See page CO-l0) 

1. REMOVE WATER PUMP SUCTION COVER 

ta) Remove Ihe three bolts. 

Ib) Using II screwdriver. pry off Ihe waler pump suction 
cover. 

2. REMOVE PUllEY SEAT 

Using SST end II press, remove the pulley seal from the 
Wllter pump bearing shaft 

SST 09236·00101 {09237·00010. 09237-000401 

3. REMOVE WATER PUMP BEARINO 

(/I) Using II grinding wheel. grind the wllter pump rOl0r 
lIS 5hown. 

CAUTION: Do not grind wet.r pump b.erlng ,heft. 

(bl Heat the water pump body to appro,,_ 8SoC (1 8S0FL 

Ie) Using SST lind I press, remove Ihe water pump rotor 
and bearing. 

SST 09236-00101 (09237·000 10, 09237-00040) 

Idl Remove the seal set from the wllter pump body. 

CAUTION: Do not dllrrnlgll the wettH" pump body. 

4. REMOVE SEAL 

Using SST &rid II press. remove the leDI. 

SST 09236-00101 (09236-1S010) 
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COOLING SYSTEM - Waler Pomp 

ASSEMBLY OF WATER PUMP 
ISee pege CO·l0) 

, .  

2. 

NOTE: Alw,ys assemble Ihe w,ler pomp with a new sui 
set. a new rOlor and iI new bearing. 

INSTAll WATER PUMP BEARING 

la) GradlJ.lllly hcat the water pomp body to appro�. 85'C 
11 85GFI. 

(b) Using SST and a press, install , new wat.r pump 
bearing into the water pump body. 

SST 09236·00101 109237--0(020) 

NOTE: The be.ring end l&ee should be flUSh with !hi 
body top surface. 

INSTAll SEAL 

(,I Apply . ",1 packing No 1 282-8 to , new seal ll'ld 
pomp body. 

Se.1 packing: Part No. 08826-00'00 or 
eqoivalent 

Ibl Using SST and a press. install the seal on the water 
pomp bearing. 

SST 09236·00 101 (09237·00020) 

3. INSTALL PULLEY SEAT 

Using SST lind II prest. install the polley seat on lhe wa:er 
pump bearing Iheft. 

SST 09236-0010 1  109237·00020) 

NOTE: As shown in the figure, the distance tram !hi 
pulley seat to the installation surf&ee of the pump b<Jd� 
should be " follows: 

Seat dluenee: 76.7 mm (3.020 in.1 



COOLING SYSTEM - Weter Pump CO·1S 

rJ":' jt) 6.O m. 

. , I 
, . ' 

• � _c ..... • 

4. INSTALL ROTOR 
lal InstaM a new paoc::king and ,eat into the rotor. 

lbl Apply a liltle LLC to the seal and rOlor contact sur
hn:e. 

leI U,ing I press. instIll I new rotor on the water pump 
bearing shaft. 

NOTE: A, shown in the figure. the distance from the 
rotor edge to the installotion surface of the pump body 
should be 6.0 mm 10.236 in.l 

5. CHECK WATER PUMP 
After assembly mllke sure thai the rotor rotlltes smoothly . 

6. INSTALL WATER PUMP SUCTION COVER 
Inslali the water pump suction COyer on a new gasket with 
three bolts. 

Torque; 95 kg-em (82 in.-Ib. 9.3 N·m) 

NOTE: After inslailing. make sure Ihatthe rotor is not i 
contact with the waler pump suction cover. 



co-n COOLING SYSTEM - Water Pump 

INSTALLATION OF WATER PUMP 

,_ INSTALL WATeR PUMP 

Place ill new O-ring on the block and in$ti!lll lhe pump wilt. 
three boilS. 

Torque: 150 kg·em (11 ft-Ib, 15 N·m] 

2. INSTALL NO.2 AND NO.3 TIMING BelT COVERS 

4A-F (S •• p�1 EM-94) 
4A-GE (5 •• P-sli EM-12l) 

3. INSTALL OIL DIPSTICK GUIDE AND DIPSTICK 

(a) InslaM ill new O-ring on the oil dipstick guide. 

ib] Apply smell amount of engine oil to O_ring. 

le) Push in thl oil dipstick guide with the 0- ring. 

Id) In$1811 the mounting bolt. 

4. INSTALL INLET PIPE 

(a) Install the inlet pipe and a new a-ring to the water 
pump with the two nuts. 

Torqu.: 200 kg·em 114 " -lb. 20 N·m) 

(bl Install the inlet pipe clamp bolt. 



COOLIN G S YSTEM - W ete, Pump co·n 

lei Connect the waler inlet .nd Wit ... by.pa$$ hot" to 
tM Inlel pipe. 

6. TfMPORARILY INSTALL WATER PUMP PULLEY 

In"all tn. wlte, pump pulley end temporarily tighten the 
four bolts. 

s. I.A·F} 
INSTALL PS DRIVE 8ELT 

7. INSTALL ALTERNATOR DRIVE BELT 

Ie) Pleee the drive belt on the Nch pulley and set up the 
drive belL 

(b) Tighten the four bolts of the water pump pulley. 

e. I.A-GE) 
INSTALL PS AND/OR AIC DRIVE eELT 

9. ADJUST DRIVE BELT IS .. plge CH •• ) 
10. REFILL WITH COOLANT (S .. plge CO·6 Of 8) 

1 1 .  START ENGINE AND CHECK FOR LEAKS 



CO-1 8 

"A- OE 

COOLING SYSTEM - Thermos'e' 

+!f /1,.. -
-

\ 

THERMOSTAT 

REMOVAL OF THERMOSTAT 

1 .  DRAIN COOLANT 
ISee p-.ge COoS or 1) 

2. REMOVE WATER INLET HOUSINQ COVER AND 
THERMOSTAT 

Remove the two nutS. Ihe housing cover end Ihermostal 
from Ihe waler inlet hOU$ing. 

INSPECTION OF THERMOSTAT 

NOTE: The thermosle • •  $ numbered according to thl! 
vllve opening temperature. 

(a) Immerse Ihe thermoStat in wlter Ind heat the WIU!I' 
graduallv. 

Ib) Check the valve opening temperature. 

Velve opening temperetuft: 80 - 8"'C 
1176 - 183'F) 

If the vllve opening temperature is nol within specifi, .. 
liOn. rllplace the thermos til\. 
k:1 Check Ihe valve lifl. 

Velve 11ft: B mm 10.31 inJ or more et IIs'e 1203'F) 

If the valve lift is IIIU Ihen specific.lion. repliilCe lhe Iher· 
moslal. 

leI) Check thaI thl! valve spring is tight when Ihe ther
mo"al is fullV closed. 

If nece",fY. repiaCII Ihl! thermostat. 

INSTALLATION OF THERMOSTAT 

1. PLACE THERMOSTAT IN WATER INLET HOUSING 

Inslall a new gasket to the thennostat and 8lign the jiggle 
valvlI 01 the thermostat 81 Ihown in Ihll water Inlet hoos
ing. 

2. INSTALL WATER INLET HOUSING COVER 

In,tall Ihe wIter inlet housing cover with the two nuts. 

3. REFILL RADIATOR WITH COOLANT 
(Se. page CO-6 or 8) 

4. START ENGINE AND CHECK FOR LEAKS 



RADIATOR 
CLEANING OF RADIATOR 

Using water or steam cleaner, remove any mud aoo dirt 
from the radiatOf' core. 

CAUTION: If u.lng • high pr ... ur. type 1;:1,,0Ilr. be 
elt.ful not to deform the fin. of the r,dlator eat •. If 
the cl.,,,e, nozzle pr ... ut. I, 30 - 35 kg/em" '427 -
498 p.i, 2, 842 - 3,432 kPal. keep . di.tlnce of at 

..... 4() - 50 em 115.75 - 1 9.69 In.) between the 
r,diltOf' cote and cl •• ne, noul •. 

INSPECTION OF RADIATOR 

1. CHECK RADIATOR (WATER OUTLET) CAP 

Using II redi810r cop teSler, pump the tester until the ,elief 
vllve opens. Check thaI the valve opens between 0.75 kgf 
em" (10.7 psi. 74 liPs) end 1.05 kg/cml!14,9 psi. 103 
kPa), 

Check that Ihe prnlure does not drop tepidly when 
pressure on the cap is below 0.6 kglcm" (8.5 psi. 59 kPa). 

II either check i, not within limit •• replace the cap. 

2. CHECK COOLING SYSTEM FOR LEAKS 

18) Fin th' radiator with coolant and Ittach a radiator cap 
tester. 

Ib) Warm up the engine. 

Ie) Pump it to 1.2 kg/cm' (17 psi, 1 1 8 kPal. check that 
preS$ure does flOt dl"op. 

11 the pressure drops, check for leaks from the hoses. 
radiator or water PUmp. If no eKternal leak' ate foond, 
check the heatlH" core. block and head. 



00-20 COOLING SYSTEM - Red ietor 

3 ' 2 

. ( Ii'  !!"�§¥iil), . , 
• 

COMPONENTS 

��----------'�.'Tri 

;;;"""8�-----·. T�' PIlle 

���------. D-Aif>ll 

�---------L'w", T" 

-,.& 
• D_Ring 

DISASSEMBLY OF RADIATOR (AE and AT) 

1. REMOVE TANK PLATE 

(a) Raise the clews of the umk plates with SST in !hi 
numerical order shown in the figur •. 

SST 09230-00010 

NOTE: Be clreful not to damllge the core plele. 



COOt.INO SYSTEM Radiator 

fbi Pull the tank p4ates o utward. 

2. REMOVE TANK AND O-RING 
la) Pull the tank upward. 

(b) Remove the D-ring. 

3. (AfT) 
REMOVE OIL COOLER FROM LOWIER TANK 

CO-21 

(a) Remove lhe two nuts. sp,ing washers, plate washers 
and Oil cooler. 

fbi Remove tile D-ring from the oil eoole,. 



CO 22 COOLING SYSTEM R d· a lator 

O� Cool.,.. ASSEMBLY OF RADIATOR (AE and AT) o ,�� (See page CO-20) 
, . (.m 

INSTALL OIL COOLER TO LOWER TANK 
(.) Clean the O-ring contact surface of the lo .... er l&11k 

'" ",- and oil cooler. 
e 
.. (0) Install ne .... O_ring to the oil cooler . 

(0) Install the oil cooler .... ith the a-rings to the lowtr 
" tank. 

(d( Install the plale washers, spring .... ashers and nuts. 

2. INSPECT CORE PLATE Cj Plete 
Cor. Plale Inspect the core plate for damage If- NOTE: 

'�k:4 • If Ihe sides Of Ihe core plate groove a.e deformed. 
reassemblv of the lank .... ill be impossible 

• Therefore, first correct any deformation .... ith pliers 01 
like object. Waler leakage .... ill result if Ihe bOllom of Ihe 

'o� plale groove is damaged or denied. Therefore. ,-- repair or replace if necessary. 

� 
,. INSTALL NEW a-RING AND TANK 

NOTE: 
• Clean Ihe !3nk and co.e plale 

� .<>"" .... -
I I I '  

" 

• Take out any twists. 

lb® ' f ' , . ' :::1]J 
�. 

4, INSTALL TANK PLATE 
Install the tank plates from both ends in the direction of 
the alTo .... s. Insert to .... here the portions sho .... n by Ihe ,,�O 1" arro .... s cont3ct w;lh Ihe tank. 



COOLING SYST EM - RadIator CO-23 

, 

7 ( li!  Q,"'¢f' ClII'n;} '  
2 

6. STAKE CLA.W OF 

lal Setlhe 

TANK PLA.TE 

SST 09230 
punch of SST to 

.()()()10 

"LOW". 

!b) Stake the claw 
numerical 

S of the tank 

SST 09230 
ordar shown in thepl,�te. with SST in 

-00010 
tgUIl'!. 

the 

CAUTION' If 
�ith the SST 0 the bottom of the 

In Wilier I.llka;.�
h. guide block .

::f. pl�l. I, ,tek.d 

SST 09230-00010 

PlHlf. It may fesult 

NOTE' 
• Stake with ' 

claw. The 
$JI����nOUgh prllssure \0 I 

Plat. h.l9ht: 9 O
:lltll height !HI Sh���� � mark on the 

. _ 9.43 mm 10.3676 

_ e as follow,: 
0.3713 11'1.1 

• 00 not 6111ke th 
brlck"l. or tIInk 

��fe8$ protruding ' 
s. 

round lhe pipes. 



CO-24 
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COOLlNQ SYSTEM - Radi alor 

• The points shown in tha illustration cannot ba slaked 
with the SST. Use a pliers or like object and be carelU 
not to damage the core plates. 

6. INSPECT FOR WATfR LEAKS 

Ie) Tighten the drein plug. 
Ib) Plug the Inlet and outlel pipes of the radiator with 

SST. 
SST 09230-00010 
lei U.ing . radiator cap lesler, applv pressure 10 the 

.&diator. 
Test pr .. sure: 1.5 kg/em' (21 psi, 147 kPa) 

(dl Inspect fot w8ler leaks. 
NOTE: On radialor wilh resin lanks. Ihere is a clearance 
be� lhe core plate end tank plate where a minute 
amount of air wi. remain, giving tha appearance of an air 
leak when .he radialot is submerged in w8ler. Theretors. 
before performing the water leak IMoI. lirst switch Ihe 
rooiato. eround in the water unlilall air bubbles disappea<. 

7. PAINT TANK PLATE 

NOTE: If the walllf leak test checks OYt oI(ay. allow the 
radiator to comPlele1y dry and then paint the tEink plaIn. 



COOLIN TEM G SYS Radiator CO-25 

" ,,'AT C:�� INSTAllATION OF RADIATOR 

�"'-';' ..:::::::::;:: INSTAll RADIATOR 

� � 
PlaC4!l the radiator in installed position and install the two 
supporb with the two bolts. 

L A \' '-..�� NOTE: After in.,allation. confirm that the rubber cuahiorl 

� '� !A) of the support is not depressed. 

- , 

,w 

~ A 
. 



CO·26 

Fus.ibla 
em 
AM2 30A 
IAE. An 
Fuse 
AM2 5A 
!AWl 

IG2 

COOLING SYSTEM - Electric Cooling Fan 

(AW) 

(AE.AT! 

FUM IGN 
10A IAEl 

ELECTRIC COOLING FAN 
Radiator Cooling Fan 
(Ex. AW Europe) 
SYSTEM CIRCUIT 

Fusible Lin" 
FAN 30A 
IA£) 
RADIATOR FAN lOA 
!All 
RAD FAN lOA 
!AWl 

7 5A IArT�I-I--t--l 

EnOi"e Main Relay 
IAE. ATI 
FAN Ma'" Relay 
!AWl 

COMPONENTS 

AT and AW 

Cooling 
"" 
Relay 

Water 
Temp 
SWItch 



AI! (4A-F) 

COOLING SYSTEM - Electrie Cool ing Fan 

ON· VEHICLE INSPECTION 

low Coolant Temperature 
(below 83DC (18 1DFH 

1 .  TURN IGNITION SWITCH ON 

Check that the Ian does not rotate. 

CO·21 

If it rotates. eheck the fan relay and temperature switch. 
end check for, sep,rated connector or sev8f'ed wire btt
ween the reley and lemperuure switch. 

2. DISCONNECT TEMPERATURE SWITCH CONNECTOR 

Cheek thai the fan rotates. 

If it does nOI, check the I,n relay. fan motor, ignition relay 
and fuse, and check for . shon circuit betwllen the Ian 
relay and temperatura switCh. 

AW 

J, CONNECT TEMPERATURE SWITCH CONNECTOR 

High Coolant Temperature 
(above 90°C (1 94°F)) 

4. START ENGINE 

tal Raise engine eoolant to above 9O"C It 94"FI. 

(bl Check thai the fan rotates. 

If it does not, replace the temperature switch. 



CO-28 COOLING SYSTEM - Electric Cooling Fan 

� � 

INSPECTION OF ELECTRIC COOLING FAN 

1 .  INSPECT TEMPERATURE SWITCH 

LOCATION: 
AE and AT On the water inllt housing. 
AW On thl rlldialor left side. 

lal Using an ohmmeter. check Ihat thetl is no conti,.,.,., 
when the coolanl temperllurl is above 9J"C 
(I 99°FI. 

Ibl Cheek that thetl is contiouity when the coolant lem
perature is below S3°C (tSt·FI. 

If continuity is not IS specified. r&place the switch. 

2. INSPECT ENGINE MAIN RELAY (AE and An OR 
FAN MAIN RELAY lAW) 
(See procedure Engine Meln Aelay on �e CH·15) 

3. INSPECT COOLING FAN RELAY 

LOCATION: 
AE and AT In the engine compartment rel.y box. 
AW In the No.5 junction block of the Iront �. 

g8ge compartment. 

A. In,pect relly continuity 
(a) Using an ohmmeter. check Ihat there is continurty 

between terminals 1 and 2. 

(b) Check thllt there is continuity between terminal. 3 
iIInd 4. 

If continuity is not as specified, replace the relay. 

B. Inepeel .e'IY operation 

Ia) Apply battery voltage across terminals 1 and 2. 
(b) Check that there is no continuity between terminal. 3 

ond 4. 

If operation is nol as specified. repl&ee the reley. 

•• INSPECT FAN MOTOR 

AmrMler la) Connect the battery and ammeter 10 the fan motor 
connector. 

!tI) Check to see th.t the motor rot.les smoothly. II'Id 
current is as follows: 

Stand.rd amperage: 
AE and AT 3.2 - ••• A 
AW 5.8 - 1.' A 



Fusible 
link 
HEAD 
'OA 

Fusible 
link 
1 .2.58 

AM' 

Ignition 

COOLING SYSTEM - Electric Cooling F e " COol' 

Radiator Cooling Fan (AW Europe) 

SYSTEM CIRCUIT 

,_ 
CDS FAN 
30A 

Fuse 
RAD rAN 
30A 

COO�I'I\I �In 
Compute, 

SwitCh '--="------r1'-------,-1'�------(� 
Fute 
AM27.5A 

No ' 
Coolin\l 
,� 
""" 

No. 2. 
Coolin\! 
,� 
Reillv 

No. 3 
Cooiinll 
f,o 
Relav 

M No

.

1 
Cooling 
f� 
.. '''� 

COMPONENTS 
ISee pege CO-26) 

Lr-----0 ' 

Wit .. 
Temp. 
Sensor 

, 



CO-30 COOLING SYSTEM - Electric Cooling Fan 

(',-11(0 , � <;, 1---
_ 1, ,,, °

~ 
' 

''''-'' 

� � 
_ b  r..* _11on 

,�- I - Go-o ut>O 
C .... , .... " , • - Or_ 

... .,.'''11. l - Or"""" 
C .... _. . ' "'"'" 

.... - . '  , 

ON-VEHICLE INSPECTION 

Low Coolant Temperature 
{below 85°C (1 85°F)) 

1. TURN IGNITION SWITCH ON 
Check thet the fan does not rotate. 

II it rotate. chick the Ian relay and temperature switch. 

and Check for a separaled connecto, or ""e,ed wire btl· 
ween the relay and temperature switch. 

2. DISCONNECT TEMPERATURE SWITCH CONNECTOR 
Check thaI the fan rOlales. 

II it does not, check. the fan relay, fan mOIOf. ignition ""r 
and fuse. and check 'Of II short circuil between thi! I .. 
relay and temperatu,e switch. 

3. CONNECT TEMPERATURE SWITCH CONNECTOR 

High Coolant Temperatufe 
(above 90°C (1 94cFJ) 

START ENGINE 
la) R,ise engine coolant to abo ... e 90·C (1 94°FJ. 

[b) Check that the fan rotates. 

II it does not. replitce the temperature .wltch. 

INSPECTION OF COOLING FAN COMPUTER 
CIRCUIT 

INSPECT COOLING FAN COMPUTER CIRCUIT 
LOCATION: 
RHO In the right side of the front compartment. 
lHO In the lelt side 01 the Iront compartment. 

Disconnect the cooling fin computer. and check thl con
nector on Ihe wiring hlmes. side IS shown in thl chlrt 
below. 

- ....clllo' ....... 
!gn ... " n $/W ON , ........ -

Con ...... , • 
!gnitoo" S IW ON ,,,,, •• •• 11"11' 

eo_w 
8�'C (I8�'fl Appto. 1 3 � • II 

COOlant ' ...... iX)·C (l�"f1 Appto • • U I .II 
9!i'C (2<13 '1') AQo,o. , OS .II 



COOLING SYSTEM - EleCltic Cooling Fan CO-31 

rCa � 

INSPECTION OF ELECTRIC COOLING FAN 
COMPONENTS 

,. INSPECT WATER TEMPERATURE SENSOR 
LOCATION: On the rsd,stOt' left side. 

Using an ohmmeter, measure the resistance between the 
terminals. 

Re,I,lance: 
ApprOll. 1.36 kll at B6-C !1B6'F) 
Approx. 1 .19 kO at OO'C !lS4"F) 
Appro". 1.06 kll at S6'C !203·F) 

If resistence is not as specified, replece the sensor. 

2. INSPECT NO.1 COOLING FAN RELAY 

3. 

A. 

(See procadure Cootlng Fan Relay on ploe CO·2S) 
LOCATION: In the No.5 junction block of the front luS
SitSe compartment 

INSPECT NO.2 COOLING FAN RELAY 
LOCATION: In the No.5 junction block of the front lug· 
gilse compartment. 

Inspact reiav continuity 
Ia) Using an ohmmeter, check thet there is continuity 

between terminels 2 end 6. 

fbi ChlX:k that th.re Is continuity batween terminals 1 
�nd 3. 

Ie) Check Ihat Ihere is no conlinuilv belween le'min�ls 1 
and 4. 

If continuity is not lIS specified, replace the ,elay. 

B. InipaCI ralav oparation 
la) Apply battery yoltage across terminal 2 and 6. 

fbi Using an ohmmeter. check thai Ih .... is no continuity 
betwe.n t8fminals 1 and 3, 

Ie) Check thai there is continuity between tenninals I 
and 4. 

If operation is nol as specified. replace tha ralay. 



00-32 COOLING SYSTEM _ Electric Cooling Fan 

4. INSPECT NO.3 COOLING FAN RELAY 
LOCATION; In the No.5 junction block of the frorl! kI9-
gage compartment. 

A. 'n'p.et relay continuity 

lid U,ing an Ohmmeter, check that there i, continuity 
between terminals 1 and 3. 

(b) Check that thlrl Is no continuity between terminais 2 
;md 4. 

II continuity is not n specified, replace the relay. 

B. In.pect r.lay oper.tlon 

la) Apply baUery voltage across tam'linol 1 lind 3. 

(hI Using an ohmmeter, check that there is contiooity 
betwel:ln terminals 2 and 4. 

If operation I, not 05 'peeiflcd, replace the relay 

6. INSPECT FAN MAIN RELAY 
IS .. procedurl Enll;nl Mlin RIllY on pagl CH·t61 
LOCATION; In the No.5 junction block 01 the front 1119-
gage compartment. 

6. INSPECT COOLING FAN MOTORS 
tel Connect ballery and ammeter 10 the fan motor (;01\0 

nectar. 

Ib) Check that the Ian motor rotates smoolflly. and 
check the reading on the ammeter. 

Stlndard amperlge: 8.8 - 10.8 A 



fusible 
Link 
AMI SOA 

Fusible 
U" 
1 .258 

COOLIN G S YSTEM - Elec tri c Cooling Fan CO·33 

Engine Compartment Cooling Fan 
(AWl 
SYSTEM CIRCUIT 

Cooling 
"n 
""" 

LCO�::c .. =ncm='cn'c'=omp::::c· S"·On=.�,,--� , 

'EurOPe 

COMPONENTS 



CO·34 COOLINO SYSTEM - Elactric Cooling Fan 

� � 
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vo:_ 2 · Gr_ 
,�- ' - 0-

_t ...... . - .  

,- I - Co_ 
v o n Oll · 8 · 0._ 

ON·VEHICLE INSPECTION 

Low Temperature (Below 64"C (1 47"FII 

,. TURN IONITION SWITCH " ON" 

Check that Iho Ion SIOP$. 

If il dQe'S not. check the cooling Ian relay and comPIfI' 
menl temperilture 5en$Or. and chKk for a seporated COlI
I'le(;tor or severed wire batwaen tha cooliog fan relay " 
com�rtment temperatura sensor. 

2. DISCONNECT COMPARTMENT TEMPERATURE 
SENSOR CONNECTOR 

Check that fllO rotatn. 

II oot. chKk thl cooling Ian ",loy. fan molOl'. engine m';" 
relay and fuse. Ind check tor 0 shorl circuit belweeo \hi 
coolil1og fan relay Gnd compartment temperature Slnsor 

3. CONNECT COMPARTMENT TEMPERATURE SENSQII 
CONNECTOR 

High Temperature (Above SO"C (1 76"F)) 

START ENGINE 

(al Raise the compartment temperature to above 80'C 

(17S"FI, 

(b) Cheek thlll Ihe fan rOIIllIl. 

If oot. replace the comportment lemperatu", sensor. 

INSPECTION OF COOLING FAN COMPUTER 
CIRCUIT 

INSPECT COOLINO FAN COMPUTER CIRCUIT 

lOCATION: In the right side of the raar engine COmplr!· 
ment. 

Disconnect the cooling Ian computer. and chKk thoe con
nector on the wiring him ... side IS shown in the th .... 
below . 

eo ... ,_ '"< .... d . _  
C�.., 

", ........ 5 1W ON ao. " .... """-
.. � -

.... ' .... D � ·C U 1t'n I.pIoo<>. UI O II 
IO"C 117'"'1 """",-. 1"$11  

� -
1\l ... _SIWOH flo,*" """_ 
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INSPECTION OF ELECTRIC COOLING FAN 
COMPONENTS 

1 .  INSPECT COMPARTMENT TEMPERATURE SENSOR 
LOCATION; On the cvlinder head r."" plilte. 

Using 8n ohmmeter, measure the resistence between the 
terminals. 

Rut,lInee: 
Approll. 627.0 n at scoC (U9"F) 
Approx. 2(16.5 II at SO'C (17S"F) 

If 'ttrslonce is not 8S specified. replace the sensor. 

2. INSPECT COOLING FAN REtA Y 
(S .. procedure Cooling Fan Reley on page CO-2S) 
LOCATION: In the No.5 jum;lion block of the front lug-
1/8ge compartment. 

3. INSPECT ENGINE MAIN RELAY 
IS •• procedure Engine M,ln Ralav on page eH-1St 

LOCATION: In the No.2 junction block of the engine 
compartment. 

4. INSPECT COOLING FAN MOTOR 
(a) Connect bauery and ammeter to the Ian motor con

ne<:10t'. 
tbl Check that the fan motor rotet" smoothly. end 

cheek Ihe leeding on the emmlll' 

SUl'Idald amperage: 3.1 - 4.3 A 



EFI SYSTEM 

SYSTEM DESCRIPTION 

PRECAUTIONS 

INSPECTION PRECAUTIONS 

TROUBL.ESHOOTING • • • .  

DIAGNOSIS SYSTEM . . .  

TROUBL.ESHOOTING WITH VOLT/OHMMETER 

FUEL SYSTEM 

Fuel Pump . . . . . .  . 

Cold Start Injector 

Fuel Pressure Regulator 

Injectors . .  

AIR INDUCTION SYSTEM 

Air Flow Meter Iwl Air Flow Meted 

Throttle Body . . • • • •  , . . . . .  

Auxiliary AI, Valve . . . . .  . 

ELECTRONIC CONTROL SYSTEM . . . .  

Location of Electronic Control Parts 

EFI Main Relay . . . . . • •  , . • • • . . .  

Circuit Opening Reley 

Solenoid Resistor and Injector Relay 

Cold Start Injector Time Switch 

Water Temperature Sensor . . . . . . . .  , .  

Vacuum SenIor [w/o Air Flow Meted 
(Manifold Absolute Pressure Senior) 

Variable Re&i5to.- {w/o Air Flow Meter. 

Intake Ai, Temperatur. Sensor 
(w/o Air Flow Meted . . . . . . . .  . 

0llYgen Sensor (wI TWC) • . . . .  

Electronic Controlled Unit (ECU) 

Fuel Cut RPM . . • . 

High-temperature line Pressure 
Up System (Europe) 

Idle·up System 

Ft-' 

Page 

FI·2 

FI-6 

FI·6 

FI-10 

• FI-22 

FI-29 

FI·66 

FI-66 

FI·72 

FI·76 

FI-77 

FI-82 

FI-82 

FI·84 

FI-87 

FI·89 

FI-89 

FI·90 

FI·91 

FI-93 

FI-95 

FI-96 

FI-97 

FI-98 

FI-100 

FI-101 

FI-l04 

FI-10a 

FI-10e 

FI- 1 1  1 



FI- 2 

wJo Air Ftow Meter 
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EFI SYSTEM - System De.cription 

SYSTEM DESCRIPTION 

Iwnition 
Switch AIC ComP"iuor 

Cold Start 1n,ec:1Or 
Tm. SWllch 

W,I_T.mp.Swt!Ch 

<Cu 

Int.�. 
.. 
r.mp. 
SWItch 

CO ... 
COI1nectOl' 
{T - Ell 
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wf Air Flow Meter 

Ignilion 
Switch 

Fuel Pressure Regut.ltor 

SYSTEM DESCRIPTION (Cont'd) 

Check fogone 
We.niog Light 

Cold SUlrt Inj&clor 
Time SwilCh 
Waler Temp. Sensor 

AlC ComPfeuor 

,eu 

Check 
ConnllCtor 
(T -E 11 

Inluke 
Air 
Temp, 
Sensor 



EFI SYSTEM System Description 

Th. EFI _v.tem i. compoNd of thr •• b •• lc sub· 
.ystem: FUI' Induction, Air Induction and 
Electronic Control System. 

FUEL SYSTEM 

fU41 i. supplied uode. conttant pressure to the EFI 
injectors by In elKlne fuel pump. The injectors 
inject I metered qU8ntity of fuel into the Imeke 
mlnifold in Iccordance with signels from Ihe EeU 
(Electronic Control Unit). 

AIR INDUCTION SYSTEM 

The .ir induction system p«>vides sufficient ei. for 
..,gine operation. 

ELECTRONIC CONTROL SYSTEM 

The 4A·GE engine is eQijipped with II Toyote 
Computer Control System creeS) which centrally 
controls th, EFI. E$A, Oiagnosi. systems, etc. by 
mllln, of en Electronic Control Unit (EeU-formerly 
EFt computer) employirog 8 microcomputer. 

By meens of the EeU, the TeeS controls the 
following functions: 

1 . Electronic Fuel Injection IEF!) 

The ECU receives signals from various sen
sors indicating chllnging angine Opefilting 
conditions such as: 

Inleke menifold absolute pressure 
(w/o Air flow meter) 
Intake air volume 
(wI Air flow meter) 
Intake air temperature 
Coolant temperature 
Engine rpm 
AcceleretionJdeceleration 
E .. haust o .. ygen content (wI TWC) etc. 

These signals are utilized by the ECU to 
determine Ihe injection duration necessary for 
an optimum air-fuel ratio. 

2. Electronic Spark Advance (ESA) 

The ECU is programmed with dele for 
optimum ignition timing under eny end all 
Openlling conditions. Using deta provided by 
sensors which monitor various eogine func
tions (rpm, coolant temperature. elc.). the 
microcomputer (ECUI triggers the spark at 
precisety the right insUlnt. lSee IG sectionl 

3. Diagl)Qsls 

4. 

The fCU delects any malfunctions or abnor
maltias in the sensOf network and �ghls I 
check engine weming light on the instrument 
panel. At the same time. the t.ouble is iden· 
tified and a diegnostic code is recorded by 
the ECU. The di&gnostic code clln be read by 
the number of blinks of the check engine 
warning light whe .. terminals T end E 1 'nI 
short-circuited. The diagnostic codes ani 
refer to the laler page. 
ISee pege FI-25 or 26) 
fail-Safe Function 

In Ihe event of the sensor malfanctiooing. I 
beck-up circuit will take over to providll 
minimal driveabititv. and the check engine 
warning light will �ght. 



EFI SYSTEM _ Prec.utions. Inspectioo Precaution FI-6 

PRECAUTIONS 
t. Before wOIking on the fuel Iyltem. dl.conneet the 

cab" from negative 161 terminal of the be«ery. 

NOTE: Al'ly diagnostic code retained by the computer 
will be eraK'(! when the battery termillal is removed. 
Thefefore. II necessary. read the diagnosis belore remov
ing the battery lermil'lllL 

2. Do not Imoke or work on open fllme when working on 
the fuel Iyltem. 

3. Keep guollne all rubber or lelth.r partl. 

INSPECTION PRECAUTIONS 
MAINTENANCE PRECAUTIONS 

1. CHECK COflRECT ENGINE TUNE· UP 
ISee page EM·34) 

2. PRECAUTIONS WHEN CONNECTING GAUGE 

!II! Use the bettery 85 thl'! power source for the timing 
light. 'achOmetf!r. elC, 

(b) Connect Ihe leSI probe of a lachometer to terminel 
IG6 of the check connector. 

LOCATION: See page FI-SS 

(Referf!nce (AT and AWU 
Connect the test probe of a IIIchomeler to the nega
tive IS terminal of the ignition coil. 

3. IN EVENT OF ENGINE MISFIRE FOLLOWING 
PflECAUTIONS SHOULD BE TAKEN 

lal Check proper CONleCbon of baltery terminlls. etc. 

(bl Handle high·tension cordi carefully. 

lei After repair work. check Ihill the i9nition coil ter
minals and all other ignition .ystem lines are recoo
nected securely. 

Id) When cleaning the engine companmenL be especial
ly careful to protect ihe electrical system from walar. 

... PRECAUTIONS WHEN HANDLING OXYGEN SENSOR 

«I) Do not allow oKYlien sensor to drop or hit againll an 
01J1e<:t. 

(1)1 Do not alloW the sensor 10 come inlO contlct with 
wall!!'. 



FI· 6 EFI SYSTEM - Inspection Pre<:aulion 

IF VEHICLE IS EQUIPPED WITH MOBILE 
RADIO SYSTEM (HAM. CB. ETC.) 

The fCU hilS been designed so Ihal il wi. not be affected by 
outside inteftMence. However. if your vehicle is equipped willl 
a C8 radio transceiver. etc. \&�en one wilh about l O W  oulpu1!. 
it may. at timas. have en affect upon EeU operation. espedal'f 
if the antenna Ind feeder are installed nearby. Therefor&. 
obseNe the following precautions: 

1. Install the antenna as fer 85 possible from the fCU. TIll 
ECU Is located undar the radio lAE and ATI. center the rN 
luggege complll1m.nt (AWl. so the antenna should be 
installed II the retr sid. of the vehicle. 

2. Keep the Intenna lieder as far OWly IS possible from 'hi 
ECU wires - Blleast 20 cm 17.87 In.) - and. 8spec1llly. do 
not wind them together. 

3. Check that thl feedlr and antenna are properly adjus,ed 

4. Do not equip your vehicle with iii powerlul mobile radio 
system. 

AIR INDUCTION SYSTEM 

1 . Separation of the engine oil dipstick. oil filler cap. pev 

hose. etc. may cause the engil"\8 to nm out of tune. 

2. DlsconrleClion. looseness or cracks in the pariS of Ihe .r 
Induction system belween the throttle body and cylinds 
head will �lIow lir luctlon Ind cluse the engine 10 run out 
01 tuno. 

ELECTRONIC CONTROL SYSTEM 

1 . 

2 

3. 

Before remo�ing EFI wiring connectors. terminlls. etc. I 
lil"$l disconnect the power by either turning the ignitial I switch OFF or di$(:onnecling Ihe battery terminals. 

When installing Ihe baltery. be espeeiliity careful nOl to • 
incorrectly connect Ihe positive ISl and negative [3 1 c.lIblH. 
Do not permit parIS to receive a severe impact during 1 
removal or installation. Handla III EFI parts clreful�. I 
8specilily the fCU. ' 

4. Do not be Clreless during troubleshooting as there III! 1 
numerous 1<lInsistor cin::uits and even slight terminal con
tact can cause further troubles. 

5. Do not open thll ECU cover. 

6. When inspecting during rainy we�ther. take care to pre· 
vent etltry of water Also. when weshing the engine com
pert mInt prevvnt water trom getting on the EFI parts aM 
wiring connectors. 

7. Parts �hould be replaced es an assembly. 



EFI SYSTE M - Inspection Precautions FI·7 

�SSTW �� 
t\-�SST I. 

8. Care is raquired when pulling out and inset1ing wiring con· 
necto". 

tal Release the lock and pull out the connector, pulling 
on the connectolS. 

Ibl Fully Insert the connector and check that it Is locked. 

9. When inspecting 8 connector with a volt/Ohmmeter. 

ial Carefully take out the water-ploofing rubber if it is 8 
water-ploof type connector. 

Ibl Insert the test probe into the connector from wiring 
side wl1en checking the continuity, amperage or 
voltage 

lei 00 not apply unnecessary fon::e to the terminal 

ldl Alter checking, install the water-proofing rubber on 
the connector securely. 

10. Use SST for inspection or 18$1 of the injector, cold start 
Injector or Its wiring conllllClor. 

SST wlo Air flow meter 
09842-30050 IAI and 09842-30060 (8) 
wI Air flow meter 
09842-30050 IAI and 09842-30070 (CI 



FI·e E FI SYSTE M - Inspection Pre<:aUlions 

",w A 4 G."" -...��� . . 
. . -'. - .. ' 

.. . 

",W Ge5l<a1<i" ,,,.,. 

FUEL SYSTEM 

1. When disconnecting the high fuel pressure line. e large 
amount of gasoline will spill out. $0 observe the foLlowing 
procedure: 

\.8) Put a a container unde. the connection. 

Ill) Slowly loosen the connection. 

Ie) Disconnect the connection. 

lell Plug the connection with a rubber plug. 

2 When connecting the fla.e nut 0' union bolt on the high 
pressure pipe union. observe the following pl'Ocedure: 

(Union Boll Type) 

(e! Always use a new gasket. 

(h) Tightltn Ihe union bolt by hand. 

Ic) Tighten lhe union bolt to the specified torque. 

Torque; 300 kg·cm (22 ft·!b. 29 N'm) 

!Flare Nut Type) 

tal Apply 8 lighl coat of engine oil the /lare and lighten 
the flare nut by hand. 

(b) Using SST, lighten Ihe flare nut 10 specified torque. 

SST 09631 ·22020 

Torque: 310 kg·em (22 It-Ib, 30 N'm) 

NOTE: Use a torque wrench with a fulcrum length 01 30 
cm (1 1 .81 in.! 

3. Observe the following pre<:autions when removing end 
instlliling the injectors. 

lal Never reuse the O-ring. 

Ib) When placing a new O-ring on the injector, take care 
not to damllge it in IIny way. 

lei Coat a new O-ring with spindle oil or g8soline before 
Installing - never use engine. gear or brake oil 

4. Install the injector to delivery pipe and cylinder he3d lIS 
shown in the figure. 



E FI SYSTE M - Inspection Precautioos FI-9 

5. Che(:k that there are no fuel leaks after performing any 
maintenance on the luel system. 

tal Wah engine stopp$'CI. tum the ignition switch ON. 

Ibl Using a service wire, short te'mlnals +a and FP of 
the check connector. 

LOCATION: See page FI·S9 

Icl When the fuel ,etum hose is pinched. the pressure 
within high pressure tine will rise to appro ... 4 kg/cm' 
(57 psi, 392 kPill. In this state, check to see that 
the,e ilrc no leaks Irom any part of the fuel syst9m. 

CAUTION: Alway. pinch the hou. AVOid bending ill 
i t  m.y eltUse th, 1'10'11 to er.ek. 



TROUBLESHOOTING 

TROUBLESHOOTING HINTS 

1 .  Engine trouble Irt uSUIIHy not caused by the EFI Iyltent 
When troubleshooting. alWIIY, flrsl check lhe cooditkm 01 
the other systems. 

III Electronic source 

• htlery 
• Fusible link. 
• Fuses 

IbJ Body ground 

lei Fuel .uPOly 

• Fuel leakage 
• F...eI fillet 
II fuel pump 

WI Ignition SY5lem 

II Sj)IIit. plugs 
• High-tension COld. 
• Oillributor 
II Ignition coil 
II igniter 

leI Air induction .yst.m 

II Vacuum leaks 

(t) Emission control system 

• PCV system 
II EGR ''(Stem (wI Ai. flow meIer) 

191 Diner, 

II Ignition liming 
• Idle speed 
II Ite. 

2. The 1nO$! frequent CItU5e of problem.. i. ,imply I bad � 
tacl in wiring eonnec;IOI'$. Alw.y. cneck Ihllli connec:bON 

When inspeclir\il lhe COf\MClor, pay J)4Itticok. altllfllion 10 
th. following poine: 

lal Che<:k 10 _ that the tllltmlnal, .f. 110\ bent. 
\til Check to see that the connector is pushed in <:0lIl

pI,tt!y and locked. 

leI ChKk to 1M Ih.l lher. i. no signal chlrlgl when !hi 
connector I. slightly e..pped or wiggled. 

3. Sulliciently troubleshOoting for Other CIIU$8'5 befoft rep
lacing Ihe ECU, as the ECU is of high Qu_ily end •• pen. 
slv •. 



-EFI SYSTEM Troubleshooting FI 11  

4. Use a volt/ohmmeter with high impedance 110 knN 
[);g'lalTVpe Analog Type minimum) for troubleshooting 01 the electrical circuit. 

� 

(See page FI.29J 

l-l-I � .'�- . 61 I. :d l�+· If - : - �: . �-. 
_. 

TROUBLESHOOTING PROCEDURES 
SYMPTOM - DIFFICULT TO START OR NO START 
(ENGINE WILL NOT CRANK OR CRANKS SLQWl VI 

CHECK ELECTRIC SOURCE 
BAD 

10K 

CHECK STARTING SYSTEM 
BAD 

1 . Battery 
(1)  Connection 
(2) Gravity-Drive belt-charging system 
(3) Voltage 

2. Fusible link. 

1. Ignition switch 
2. Start&!' 
3. Wiring/Connection 

SYMPTOM - DIFFICULT TO START OR NO START 
{CRANKS OK} 

CHECK DIAGNOSIS SYSTEM Diagnosis cod,1s1 (See page FI-25 or 26) 
CNick lor output of diagnosis code. Malfunction 
!See page fl-22) codel,] I Normal code 

CHECK FOR VACUUM LEAKS IN AIR 1. Oil Illier cap 
INTAKE LINE BAD 2. Oil dipstick 

3. Hose connectionl 
4. PCV hose(s) 
5 . EGR system - EGR valve stays open JOK 

CHECK IGNITION SPARK 1. High-tenllon cords 
(See page IG-19) BAD 2. Distributor 

3. Ignition coil. igniter 1 0K 

CHECK IGNITION TIMING ignition timing Adjust 
1. Short terminals T and E' of the check NO (See page EM·37) 

connector. 
2. Check ignition timing. 

Standard: 10· BTOC @ idle 1 0K CONTINUED ON PAGE FI-1 2 



FI·12 EFI SYSTEM - Tt()1Jbieshooting 

I 0' CONTINUED FROM PAGE FI· I I  
CHECK FUEl SUPPLY TO INJECTOA I . Fuel line - leakage - deforTl'\8tion 
1. fuel in tank BAD 2. FuslI 
2. fuel prenure in fuel line 3. Circuit opening .elIlV (See page FI-91] 

(1) Short tcrminals +B lind FP of Ihe 4. Fuel pump (See �e FI-55] 
chock connector. 5. Fual f�tfll'" 

(2) Fuel pressure at fuel hose of fuel 6. Fuel pressure .egulltor 
filtet cen be fell (See �ge FI-57l (See page FI- 75) 

I "'  
Iwl AIR FLOW METER) Air flow meter (See PlI9fI FI-a2) 
CHECK FUEl PUMP SWITCH IN AIR SAD 
FLOW METER 
Check continuity between tcrminals FC 
and El while menuring plale 01 air flow 
meter i, open. 

I 0' 
CHECK SPARK PLUGS 1. SpMk plugs 
Standard: 1.1 mm (0.043 InJ NO 2. Compression pressure 
NOTE: Check compression ptlIssure and Millimum: 10.0 kg/em' 
valv8 clearance if neC6SS&ry (142 pli, 981 kPa) 

at 2150 rpm 
3. VGlve clearance (Cold) 

Standard: IN 0.115 - 0.25 mm 
10.006 - 0.0'0 InJ 

'X 0.20 - 0.30 mm 
(0.008 - 0.0012 in.1 

1 .  Injeclo" - shorted or leaking 
SAD 2. Injector wiring - short circuited ( All ) 3. Cold .le.1 injector - leakage 

Plugs (S" pltge FI-72) 
W£T 4. Cold st8t1 injector time switch 

ISee pilge FI-9S) 
I OX 

CHECK AUXILIARY AIR VALVE 1 .  Auxiliary &ir valve 
fSee page FI-a7) BAD 2. Watllr hoses 

3. Air hosn I OX 

CHECK EFI ElECTRONIC CIRCUIT 1. Wiring connections 
USING VOLT/OHMMETER 'AD 2. Power to (fCU) , 
(See page FI-291 (II  Flnible links 

121 F...ses 
(3) fR main relay 

3. Ai, flow mete. Iwl Ait flow meterl 
4. Vacuum sensor (w/o Air flow meterl 
5. W"e' temp. sensor 
6. Air lemp. $Inso, 
7. Injection signal circuit 

(1) Injector wiring 
(2) Solenoid resistor (w/o Air flow meterl 
(3) feU 



SYMPTOM - ENGINE OFTEN STALLS 

CHECK DIAGNOSIS SYSTEM Diagnostic eodelsl (See page fl-25 or 261 
Check for output of diagoollic code. Malfunction 
!See !HIge FI_221 cadetsl 

! NorTnII code 

CHECK fOR VACUUM LEAKS IN AIR I. Oil filler cap 
INTAKE LINE 8AO 2. Oil dipstick 

3. Hose connections 
4. PCV hosels) 
5 :EGA system - EGA YBMI stays ooen 10K 

CHECK FUEL SUPPLY TO INJECTOR 1 .  Fuel line leakage - deformation 
I. Fuel in tank 8AO 2. Fuses 
2. Fuel prenure in fuel line 3. Circuit opening relay (See pege FI_911 

11 )  Shorl lerminals +B end FP of the 4. FUflI pump (See page FI.6S) 

check conneClor. S. Fuel f�{er 
121 Fuel prenure 81 fuel hose of fuel 6. Fuel pressure regulator 

fill". ISee pege FI-67) IS" page FI-75) 10K 
CHECK AIR FILTER ELEMENT Element - Cleen or reolace I 10K 8AO 

CHECK IDLE SPEED (AND IDLE CO Idle speed - Adjust 
CONCENTRATION) NO ISee page EM-39 or 42) 
St.ndard: 800 rpm 10K 
CHECK IGNITION TIMING Ignition timing - Adjust 
1 .  Short termlnels T end El of the cheek NO (See page EM-371 

connettOr. 
2. Check ignition timing. 

Stlnderd: 10· BfOC @ idl' 10K 
CHECK SPAAK PLUGS 1. Spark plugs 
Standard: 1.1 mm (0.043 In.1 NO 2. Compression pressure 
NOTE: Check compression pressure and Minimum: 10.0 kg/cm' 
valve clearance if necenary. (142 p.l, 981 kPa) 

at 260 rpm 
3. ValvlI clearance (Cold) 

Standard: IN 0,115 - 0,215 mm 
(0.0De - 0_010 In.! 

EX 0.20 - 0.30 mm 
10.008 - 0.012 in,1 10K 

CHECK COLD START INJECTOR 1. Cold Slllrt injector 
!See page FI-721 8AO 2. Cold start injector time switch. 

(See page FI-9S) j OK CONTINUED ON PAGE FI-14 



fl 14 Efl SYSTEM T bit! h '0" $ OOI::!i 

1 0K  eONmUEO FROM PAGE FI-13 

CHECK AUXILIARY AIR VALVE 
ISee page FI-a7) 

! 0' 
CHECK fUEL PRESSURE 

!See P&gI FI-571 

I 0' 
CHECK INJECTORS 

ISH P898 FI-HI 
1 0' 

CHECK HI elECTRONIC CIRCUIT 

USING VOLT/OHMMETER 

ISee Plge FI-29) 

I CHECK DIAGNOSTIC SYSTEM 

CHECK WIRING CONNECTORS AND 

RELAYS 

Check that Ihere is a signal change when 
the conneclor or relay is slightly lipped 
Of wiggled. 

I 

, A u.i!iary ai, "aI", 
BAD 2. Wiler hose 

3. Air hOI" 

1 .  fuel pump lSI, PII98 FI-55) 
BAD 2. Foel fil .... 

3. Fuel pressure reg .... alo' 
ISH page fl-75) 

BAD 
Injection condition 

, .  Wifing conneclions 
BAD 2. Power to EeU 

(1) Fusible links 
12) F uses 
(3) HI main ,elay 

3. Air flow mele, {wi Air flow meier! 
4. Vacuum senso, (w/o Air flow mell') 
5. Water limp. sensor 
5. Air lemp. senso, 
7.lnjection signal circuit 

I')  Injector wifing 
(2) Sol.moid resiSTor Iw/o Air flow mete,! 
(3) Eeu 

SYMPTOM - ENGINE SOMETIMES STALLS 

0' nostic{sl {SH a e FI_25 or 261 " I 

1. Connectors 
BAD 2. EFI main relay {See pege FI-SOI 

3. Circ uit opening ,elay {See page FI-91l 

I 



SYMPTOM - ROUGH IDLING AND/OR MISSING 

CHECK DIAGNOSIS SYSTEM Diagnosti<: coc/e\sJ 
Check for OUtpYl 01 diagnoslic code. Malluncllon (See page FI-25 or FI-2SJ 
!Sae page FI-22) code\s) 

1 Normal cOde 

CHECk FOR VACUUM LEAKS IN AIR I .  Oil filler cap 
INTAKE LINE BAD 2. Oil dips lick 

3. Hose COl"lntlClions 
4. PCV hose lsi 
5 . EGR svslem - EGR valve stavs open 

! OK 

CHECK AIR FILTER ELEMENT Elemenl - Clean or replace I I OK 
BAD 

CHECK IDLE SPEED (AND IDLE CO Idla ,peed Adjusl 
CONCENTRATION) NO 
Sllndlrd: 800 rpm 

! OK 

CHECK IGNITION TIMING Ignition timlng Adjust (See Pltge EM-37) 
1. Short terminalS T and E 1 of the check NO 

connector 
2. Check ignition timing. 

St.nd.rd :  , O ·  BTOC @ Idle 
I OK 

CHECK T-VIS INTAKE AIR CONTROL 1 .  VSV for air control valve 
VALVE NO 2. Vacuum leaks 
Check that the lir control valve is c1osacl. 

I OK 

CHECK SPARK PLUGS 1. Spark plugs 
Stlndllrd: 1.1  mm {0.043 In.1 NO 2. Compression pressure 
NOTE: Check compression pressure and Minimum: 10.0 kll/cm2 
YJlve clearance If necessary. 1142 p,i. 881 kPal 

at 250 rpm 
3. Valve clearanca (Coldl 

Standard: IN O.'rs - 0.25 mm 
(0.006 - 0.010 In.) 

ex 0.20 - 0.30 mm 
t o.008 - 0.012 i n. ) 

! OK 

CHECK COLD START INJECTOR I Cold start injection 
15110 page FI-72J BAD 2. Cold Slal'l in;ector time switch 

(See page FI·9S) 

I OK CONTINUEO ON PAGE FI- I S  



FI 1 6  EFI SYSTEM T II I  h o  tin - rou es 0 9 
I OK CONTINUED FROM PAGE FI-1S 

CHECK fUEL PRESSURE 
(See page Fl-67) BAO 

J OK 

CHECK INJECTORS 
(See paoe FI-77) j BAO J OK 

CHECK EFI ELECTRONIC CIRCUIT 
USING VOLT/OHMMETER BAO 
lSee page FI-29) 

J OK 

{w/o AIR FLOW METERI 
CHECK VARIABLE RESISTOR BAO 
(See page FI-9SI 

I 

1. Fuel pump (See page FI-65) I 2. Fuel filter 
3. Fuel preS5ure regulator (See page FI-75) 

Inj8(;liOn condition I 
1 Wiring connections 
2. Power to ECU 

(1) Fusible linlc.s 

(2) FUMS 
13) EFI main relay 

3. Air flow meter (wI Air llow meter) 
4. Vacuum sensor !w/o Air flow meter) 
5. Water temp. sensor 
6. Air temp. sensor 
7. Injection signal circuit 

II) Injector wiring 
(2) Solenoid resistor Iwlo A)r Ilow meter! 
(3) ECU 

6. Oxygen sensor Iwl TWCI 

Variable ruiSIQr 

SYMPTOM - HIGH ENGINE IDLE SPEED {NO DROPI 

I CHECK ACCELERATOR LINKAGE linka ge - Stuck ! OK 
BAO 

CHECK AUXILIARY AIR VALVE 1 Auxiliary air valve - Always open Ii {See page FI-S7I I BAO 

J OK I 
CHECK AIR CONDITIONER IDLE-UP Air valve for air conditioner - Leakage 
CIRCUIT I BAO L J OK 

CHECK DIAGNOSIS SYSTEM Diagnostic codelsl lSee page FI-25 or 26) 
Check for output of diagnostic code. Malfunction 
(See page Fl-22J code Is) 1 Normal code 

CHECK THROTTLE POSITION SENSOR Throtlle body 
ISee page FI-84) I BAO I I OK CONTINUED ON PAGE FI- 1 7  



EFI SYSTEM Troubleshooting FI. 1 7 

1 OK CONTINUED FROM PAGE FI.16 
CHECK FUEL PRESSURE I Fuel prllssure regulator High pressure 
!See pagll FI·67f 'AD TOK 
CHECK COLD START INJECTOR Cold start Injector - Linkage 
lSee page FI·72f 'AD TOK 

ICHECK INJECTORS ISlIe pltgll Fl." , [Injectors Lealage, Injection quantity I I ""  'AD 

CHECK EFI ELECTRONIC CIRCUIT 1. Wiring connection 
USING VOLT/OHMMETER 'AD 2. Power to fCU 
!See pagll FI-291 1'1 Fusible links 

12f fuses 
131 Efl main lelay 

3. Ail lIow metltl' Iwl Air flow metel) 
4. Vacuum sensor Iw/o Air lIow meter) 
5. Water temp. sensor 
6. Ai, temp. sensor 
'. lnjection 5191\81 circuit 

(11 Injector wiring 
(2) Solenoid resistor Iw/o Air lIow meted 
131 ECU 

SYMPTOM - ENGINE BACKFIRES-Lean Fuel Mixture 

CHECK DIAGNOSIS SYSTEM Diagnostic codels) (See page Fl-25 01 261 

Ckeck for OtJtput of diagnostic code. Malfunc;:tion 
!See pBge Fl·22) codets) 1 Normal code 

CHECK FOR VACUUM LEAKS IN AIR 1. Oil filler cap 
INTAKE LINE 'AD 2. Oil dipstick 

3. Hose connections 
4. PCV hose Is) 
5. EGR svstem - EGR velvII stavs open 1 0K 

CHECK IGNITION TIMING Ignition timing Adjust 
1. Short terminals T and El of the check NO !See Pltgll EM-J') 

connector 
2. Check ignitiOn liming. 

St.n�rd: 100 BToC @ idle 1 OK 

CHECK IDLE SPEED lAND IDLE CO I .  Idle speud Adjust 
CONCENTRATION) NO 2. Idle CO concentration - Adjust 
ISee page EM·J9 Of 421 10K CONTINUED ON PAGE fl·IS 



FI-la Efl SYSTEM _ Troubleshooting 

I OK CONTINUED FROM PAGE fl- 1 7  

CHECK COLD START INJECTOR I .  Cold start injection 
(See page fl-72) BAD 2. Cold start in�tor lime switch. 

(SH pege Fl-95) 

1 OK 

CHECK FUEL PRESSURE , .  Fuel pump (SH page FI-65) 
ISee p.ge FI_67) BAD 2. Fuel f�ter 

3. Fuel pl"lIssure reguletor 
ISee pege FI-7SI 

1 0K  
CHECK INJECTORS I Injectors Clogged 
ISM plge FI-77) I BAO 

1 OK 

CHECK EFI ELECTRONIC CIRCUIT 1. Wiling connections 
USING VOLT/OHMMETER BAD 2. Power 10 ECU 
ISH page FI_291 11) Fusible links 

121 Fusn 
13) EFt main felev 

3. Air flow meter (wI Air flow meier) 
4. Vecuum senaor Iw/o Air Ilow meter) 
5. Weter temp. sensor 
6. Air temp. sensor 
7. Throttle position sensor 
8. Injection sig;nal circuit 

111 In)ector wiring 121 Fuel cut RPM ISee page fl-I08) 
(3) EeU 

9. DKvgen 6ensor Iwl TWe) I OK 

(w/o AIR FLOW METER) Variable resistor 
CHECK VARIABLE RESISTOR BAD 
ISee pege Ft-98) 

SYMPTOM - MUfFLER EXPLOSION (AfTER fIRE)-Rich fuel Mixture-Misfire 

CHECK DIAGNOSIS SYSTEM Diagnostic cOOels) ISae page FI-25 or 26) 

I Check lor output of diegnoslic code. Mal/unction 
ISee page fl-221 code(,) 

I Normal 
CHECK IGNITION TIMING Ignition liming Adjust 
1. Shan lerminels T end £1 of the Check NO ISee page EM-37) 

conroeclor 
2. Check ignition liming. 

StinArd: 10· ITDC @ ktle 

I OK CONTINUED ON PAGE H_19 



EFt S S Y TEM - T " "" 

j OK CONTINUED FROM PAGE FI·18 

CHECK IDLE SPEED lAND IDLE CO 
CONCENTRATION] NO 
(See page EM-39 or 421 ! OK 

CHECK COLD START INJECTOR 
(Sf!e page Fl· 72) BAO 

! OK 

CHECK FUEL PRESSURE 
!See page FI-57) BAO j OK 

I CHECK INJECTORS [5 •• page Fl· 77) 1 OK 
8AO 

CHECK SPARK PLUOS 
Stand .. d: 0." mm 10.043 In.] NO 
NOTE: Check comPfe1sion pressure and 
valve elearaoc;e if necessary. 

! OK 

CHECK EFt ELECTRONIC CIRCUIT 
USING VOLT/OHMMETER 8AO 
tsee page FI·291 

e.hooting 1 · 18 

1 .  Idle speed - Adjust 
2. Idle CO concentration Adjust 

I .  Cold start injector 
2. Cold start injector rime switch. 

ISH page FI-95) 

Fuel p,essure ,egulator 

Injector, - Leakage I 
1. S�rk plug. 
2. Compression pressure 

Minimum: 10.0 kg/em� 
1142 pli, 981 kPal 
at 250 rpm 

3. V.lve clearance [Cold) 
Standard: IN D.16 - 0.26 mm 

(0.006 - 0.01 0 in.) 
EX 0.20 - 0.30 mm 

(0.008 - 0.0'2 i n.) 

1 . Throttle position sensor 
2. Injection signal circuit 

U I InjectOr wiring 
(2) Fuel cut RPM (See page FI- 1 08) 
(3) Solenoid resistor (w/o Air flow meter) 
141 ECU 

J. O�Vgen sensor Iw/ TWe) 

SYMPTOM - ENGINE HESITATES AND/OR POOR ACCElERATION 

CHECK CLUTCH OR BRAKES 1 1. Clutch - Slips I I BAO 2. Brakes - Drag 1 OK 

CHECK FOR VACUUM LEAKS IN AIR I . Oil filler cap 
INTAKE LINE BAO 2. Oil dipstick 

3. Hose connections 
4. PCV hose(s) 
S . EGR system - EGR valve stays open I OK CONTINUED ON PAGE FI-20 



11'1·20 EFI SYSTEM Trooble$OOoling 

I OK CONTINUED FROM PAGE FI· 1 9  

I CHECK AIR FILTER ELEMENT Eleme<'lt - Clean or replace J OK  BAD 

CHECK DIAQNOSIS SYSTEM Diagl1O$tic cadets) ISee page FI·25 or 26) 
Check for outpul of OilIgnollic code. Malfunction 
lSee page FI-22) codelsl I Normal code 

CHECK IONITION SPARK I. High·ten$ion corels 
IS" pege IG·19) BAD 2. Distributor 

3. Ignition co�. igniter I OK 

CHECK IGNITION TIMING Ignition timing Aeljust 
1. Snon terminals T and EI of the check NO tSee page EM·37) 

connector 
2. Check Ignition liming. 

Swnel.rd: , O· BTDC @ ielle I OK 

CHECK FUEL PRESSURE I .  Fuet pump ISee page FI-55) 
ISee page FI·57) BAD 2. Fuel filter 

3. Fuel pressure regulator 
ISee page FI-7S) I OK 

I CHECK INJECTORS Inj.ectiofl conelition 
(See page Fl· 77) I BAD I I OK 

CHECK SPARK PLUGS I .  Spark plugs 
Swn.rd: '.1  mm 10.043 11\.) BAD 2. Compression prHSure 
NOTE: Check compression pressure afld Minimum: 10.0 kg/cm! 
Yalv8 clearance if necessary. 1'42 p,I, 981 kP.) 

al 250 rpm 
3. Valve ciearaflce (Co\cl) 

Standard: IN 0.15 - 0.26 mm 
10.006 - 0.010 In.l 

EX 0.20 - 0.30 mm 
{O.OOS - 0.012 inJ j OK 

CHECK T·VIS AIR CONTROL VALVE I VSV for air control YIIIY8 
Clleck ." air control yalye opefl with engiJle NO 2. Vacuum letlkl 
running at Appro •. 5,000 rpm twlo TWCI. 
4.350 rpm (wi TWCI or tlboY8. I OK CONTINUED ON PAGE FI-21 



EFI SYSTEM - Troubleshooting Fl· .. 

j OK CONTINUED FROM PAGE FI.20 
CHECK EFI ElECTRONIC CIRCUIT 
tlSlNG VOLT/OHMMETER 
$ee page FI-2S1 

BAD 
1. Wiring connections 
2. Power to ECU 

(1 I fusible �nks 
(2) Fuses 
(3) Efl main relay 

3. Air flow meter (wI Air flow meterl 
4. Vacuum seosor (w/o Air flow meter) 
5. Water temp. 58flsor 
6. Air temp. sensor 
7. Throttle position sensor 
8. Injection signal circuit 

(11 Injector wiring 
121 Solerooi(l r95istor (w/o Air flow met. 
(3) ECU 



R-22 EFI SYSTEM - Oiagnosios SyStem 

to 
-

'�>C��'�� 

� -- --EI . _  

'� i \}; -
�1C.Wif. 1...:::::-.--: 

I , ." , .. 

~ 
"-, 

DIAGNOSIS SYSTEM 
DESCRIPTION 

The ECU contaif'ls 0 buill_if'l self-dia9f'lOsi. aYltem by 
which troubles with the ef'lgiM .igmill f'letwonr. 81" 
detected 8f'ld a che<:k engif'le wemif'l9 light Of'l the if'lltlU
maf'l! pef'lel flashes. 

By af'lalyzing various sigmll. as show" if'l the Ister table 
(See page fl-26 or 261 the ECU detects syltem mlllt.,lIlt· 
tiof'ls which are related to the various operlllif'lg pafamt!11If 
5ensors or actuator. The ECU storea tha fllilure code 
associated with the dete<:ted failure uf'ltil the diagnosis 
Iystem is clellred by removing the fuse stop 15A (AE), EFl 

15A tAT) 0' AM2 7.5A IAWl with the igniliof'l switch OFF. 

The check mgi'" wlIl"f1ifIQ light 0" the inllrumef'll pIIfIfII 
If'lfOfms the driver that a malfunction has beef'l detected 

The light goes out automatically wheo the mellul'IC tioll 
has beer! cleared. 

CHECK ENGINE WARNING LIGHT CHECK 

1 .  The Check e"9ine wal"f1irog light will come on whef'l thl 
igf'lltiof'l switch is pleo::ed at ON and the engif'le is not roo
f'ling. 

2. Whef'l the ''''9'f'le is stMti!ld. thl chllCk If'lgif'le wllmirog lig�.l 
should go oul. 

If the light remaif'lS Of'l. the diagf'lo,i, system has detected 
a malfuf'lClion or abf'lormality If'l the syslem 

OUTPUT OF DIAGNOSTIC CODES 

To obtain 9f1 output of diagnostic codes. proceed as follow: 

1 If'litial conditions 

(al Batte<y voltage 1 1  voltl or more 

hI Throttle valve fullv cloud (throttle poliliof'l sensor ! 
tOl points closedl 

lei T.ansmissiof'l in f'leutlal posiTion 

lei) Accessories switched OFf 

lei Engine aT reach normal operating tempe.sture 

2. Tum the ignition SWilCh to ON. 00 not start the engilV! 

3. Using a servic8 wi'e, short termif'l,ls T and El of the chea 
Conf'le<:tor. 

LOCATION: See p!lge FI-89 

4. Read the diagnosTic code n indicated by the number of 
flashes of The check engif'l' wamif'lg light. 
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DiagnOStic Codes (See page FI·25 or 26) 

{TeeS ECU w/o Air Flow Meted 

101 Normal System Operation (codl! No.1) (normal tunc-
lion) 

• The lighl will blink every 4.5 seconds. 

�I Malfunction Code Indication 

• The lighl blink II number 01 times equal to the mal-
function code indication with II 2.5 .etond inleN&! 
between each indication 

• Afta. all the codes havl! been output, there will be 
II 4.5 second pause and thev will an be repeated 3$ 

long 8S terminels T end E1 of the check conneelOf 
ar8 shOl'led. 

NOTE: In the event of II number of trouble codes. indica-
tion will begin from the sma lie. value and continue in order 
to the larger. 

(TCeS EeU wI Air Flow Meterl 

1.1 Normal System Operation (no mallum;:lion) 

• The light will alternately blink on end OFf lor 0.25 
second Intervals. 

101 Malfunction Code Indication 

• In the event of a malfunction. the light will blink 
every 0.5 S&l:onds. The first number of blinks will 
equal the firt;t digit of a 2_digit diagnostic code 
iIlld. IIftlll" II 1.5 secOl\d pause. the 2nd number of 
blinks will equill the 2nd. If there are two or mo,. 
codes, there will be a 2.5 second pause between 
each. 

• Aft." 'h the codes have been output, there will be 
II 4.5 second pause and they will all be reoeated n 
long 115 the tllrminal. T and El of the check con-
nector are shorted. 

NOTE: In the event of a number of trouble codes. indica-
tion will begin from the smaller value and conHnue in order 
to the IlIrgllll" 

s. After the diagnosis check. remove the service wire. 
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CANCELLING DIAGNOSTIC CODE 

1. Alter repair 01 trouble area. the diagnostiC code retained in 
memory by the ECU must be cancelled OYt by removing 
the luse STOP !SA !AEI. EFI !SA tATI or AM2 1.SA 
!AWl. located In the eflgine compartment.elay bo�. lo. 1 0  
seconds or more, depending o n  ambient tempe'etu,e !the 
lower the temperllture, the longer the fuse must be leh 
out) with the ignition switch OFF. 

2. 

NOTE: 
• Cancellation cen IIlso be done by removing the bantry 

neglltive (OJ terminel. but in Ihia case. other memory 
systems (clock. etd will also be cancelled oul. 

• If the diagnostiC code is not cancelled out. it will be 
ret�ined by the ECU and appear IIlong with a new code 
in the event 01 future t.ouble. 

• If it is naceuary to wort<. on engine component, requir· 
ing removal 01 the battery terminal. a check must lirst 
be made 10 see if a diagnostic code is has been 
recOrded. 

Alter caneellation, road tell the vehicle to check that I 
normal code is now read on lt1e check engine warning 
light. 

If the same diagnostic code appe�. It indicates th�t till 
trouble ara� has not been repaired thoroughly. 



EFI SYSTEM - DiagnoSis System 

DIAGNOSTIC CODES (TCCS ECU w/o Air Flow Meter) 

Co ... 
Number of 

" . 
CHECK ENGINE 

blink. 

ON 

, n n LJ n 
OFF 

-
- -

2 In lUI rUL�L 

-, - -

J JUJuUiJLJUIJL 

-

• JlJIILLJ11JULJU 

_. 

, IJlJlJUULJJlJlJLlJI 

,-

, WUlIUULJUUUUI 

• 

, PIJlJIJlJIJllllL JUUUl 

•• 

, ,1JUlJUllillJULIJUl 

-

'0 JUlJUUUUUJlJLJUI 

• 

" JlJlJlJlJIILIJlJlJULJI 

Sy .. t.m 

NOnTIal 

Vecuum 
sensor signal 

Ignilion 
signal 

Wlltllf t&mp. 
sensor sigl'l81 

- -

RPM sign�1 

Throule 
posilion 
sensor signat 

Inrak" lIir 
lemp. sen so. 
signal 

Vehicle speed 
sensor signnl 

Starter signal 

Sw,tch signal 

, 
, 
, 

Di8gooli. 

This appeal'S wh.n non" 01 
the other codes 12 Ihru 1 1 )  

are identified. 

Open or shon circuit in 

�acuum ,ensor ,ignal. 

No \lignal from igniter 
lOur times in succession 

.. -_ . .  -. 

Open 0< shOrt c"cu,t in 
watM t"mp. unoor signal. 

• No NE. G signal to ECU 

within .. twerel secO<lds 

after engine is cranked, 
• NO NE signal 10 ECU when 

th" engine speed is 8bove 
1 ,000 rpm 

Open or short circuit 
in IhrOll1e position 
sensor signal. 

Oplln or short creuir 

in intake eir 
temp. ,,,n50r ,ignal. 

• Engine rpm is between 
2,000 - 5,500 rpm. 

• Water lemp. is 80·C 

1176"f) o. mo.e. 
• ManifoLd pt"ssur" ;" B 

certain �alue or more and 
v"hicle speed continues 

al 0 km/h 10. HCood5 
or mo,e. 

No STA signal 10 ECU when 
vehicle stopped and ertgine 
over 600 rpm. 

A" cond,tloner sw,tch ON. 
idle switch OFF 0' Shift 
position in 0 range during 
diagnosis check. 

• 

, 
, 
• 

, 

Troubl • •••• 

-

1 .  Vacuum SenSOr circuit 
2. Vacuum SenSOr 
3. ECU 

1 . Ignilion cucu,1 

1+6. IGF, IGT) 
2. Igniter 
3. ECU 

.. ---. 

1. Water temp. sensa< 

circuit 
2. Wat"r temp. o"nso< 
J <CU 

-

1. Distributor CirCuit 
2 Distributor 
3. Igniter 
4. Starler ,ignal circuit 
5. ECU 

1 .  Throttle position 

$IInso. Circuit 
2, Throttle pos�ion sensor 

3. ECU 

I. Intake air lemp. 5"n.:lOr 
circuit 

2. ECU 

, Vehicle speed sensor 

circuit 
2. Vehicl" speed senSOr 
3. ECU 

1 . Starter relav cn:\Iit \AWl 

2. 10 $wilCh circuit 
($tarte.) 

3. IG switch 
4. EeU 

1 .  Air con. switch 
2. Throttle poiilion sensor 

Circuit 

J Throttle posit>011 sensor 
• Ne�l.al $111,1 Switch 
5. ECU 

FI-25 

'" 

.... 

-

FI_44 

FI·37 

fl·46 

FI·37 

FI·35 

FI-45 

-

fI·39 

-



1'1·26 EFI SYSTEM Diagnosis System 

DIAGNOSTIC CODES (TCCS ECU wI Air Flow Meter) 

.... Numb ... of ... 
•.. CHECK ENGINE Syll.m DiIIgno.ia Troubl • •••• .... blinka 

�ruwtnruLg,� 
This 11)1)1"" when !\One 01 -..., 1M olher code. 112 IIwu !ill 
... Identified. 

No NE. G sigNl to EeU wilhin 1 . Dosuibuto< cn-uit 

---.llJ\JL 2. o;.uibulo< " RPM�I several seconds Iller engine 
3. Slart .. ligNol circuil 

!G.l ' 
ia Cf .... e(!. 

4 EeU 

" ---.lUIJIIl RPM signal 
No NE �I\iII IO ECU wil� 
sever,l secOO<b ,It .. . f'9 .... 
,u.:he$ 1.!i00 rpm. 

S_1I 12. above 

1. Igniter circuit 

" ---.lUIJUlIl IgnlllO<l No signl' f,om igni, .. 4 - 5 I+B. !GT. IGF) FI.S' !.ignal limes in ,",�sion. 2. Ignite. 
3. ECU 

---1U\JL 
O.�gen 

Oxygom MmOr lignal 1 . OJly�n .... ..". creu,' 
" H"� 2. Oxygen sensor 

!.ignlll outpul dec.e.ses. 
3. EeU 

, W.Ie. temp . ..... 0< 

22 ---.l1llJUL Wauor tAmp. Open 0< shott circ",! in .... ater circuil 
FI·B3 senIOr signll temp. SAn$Of sigrnli CTHW). 2. Wlter lemp. HnSO' 

3. EeU 

ht.e a .. 
1 . Inllk • •  if ,.mp 

" .JJIJlJ1Jl1L temp . ...... o.or Open Of ,hott circuit in intst. .enlOr cire",! FI·82 sif temp. -.sor lignal !THAl. 2 "'like .ir temp. I-IInlor -, 3. EeU 

I. Injector 

---.lUlJ1JU1JUL o.ygen MflSOr signal � 2. Ai. lIow me' .. 
" Lean signal 3. Wlter lemp. M1110r to indieste s lean condition. 

4. InUOke .if temp. &enSOf 
5 . O"Vllen senWl 

" ---1Ul.JUUUUlIl Rich signat OJl'f'9M sensor signal contn.s 
10 indicate . rich condition. Same .. 25 . •  bove. 

� Ail flow • Open cifcui' in VC. VS, 'IS 1 . ALi tlow mellf cifcui! 
" meter lignal or E2. 2. All" flow mtlilif 

• Shorl circuit in ve 3. EeU 

Th.onls I .  IhrOllJe po.ibor1 
'IInlOl" circuit 

" --IlIlJlJUL J>Cn,'oon Open or- shott circuit in IhrOI· 
2. Ihrollle position FI·52 "nsor lie poSilion sensor sign.l. -� "gnul 
3. EeU 

• Eng"'e rpm is between 
2.000 - 5.500 rpm. 1. Veh"'''' speed sen50< 

" --1UlI1J1JUl Veh",le ,peed • W-'e< �emp. is BO·C circuit 
sen.or sillnal C1 76°FI Or mOre. 2. Vehicle speed sensor-

• Ss,ic injeclion duration '$ 3 ECU 
, Cerlain v,lue or- more. 

I. SUIrIe. rally circu� tAW! 

---.l111IlflJ1J $lIrter No STA signlil to EeU when 2. IG .witch circuit 4J 
5illnal vehicle stopped .nd engine I�u .. terl fl·58 

running over BOO rpm 3. IG ,witch 
4 . ECU 

1 . Air con. switch 
Ai. conditioner 5witch ON. 2. Throttle position sensor 

" -'1IlJUlJUl Switch idle switeh OFF 01 shill pos,· Circuit 
signsl tion other then P or N rango 3. Th.ollio posilion sensor. 

duriog di.gl'lOsls clleck. 4. Neutral III.t ..... itch 
5. fCU 
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FI-28 EFI SYSTEM - Diagnosis System 

I. k ___ """'''''-=--'''==::-:-:=-=-, V'S 
D08s check engine warnin g  light come on 
when ignition switch is 8\ ON} 

NO 

Does check engine warning light come on 
when Eeu lerminal W is grounded to the body 

NO 

luse aod wiring between feU an 
ignition switch. 

BAD 

Repair or replace. 

Does check engine werning light go off 
when the engine is stGrled? 

NO 

Is there diagnostic code output when check 
connector terminsls T and E 1 are short 

V'S 

Does check engine werning light go oul 
;:d'el repair according to malfunction code? 

V'S 

System OK 

Syllem Normsl 

Further repeir required. 

Cancel out diagnostk: code. 



E"I SYSTEM _ Troubleshooting with Volt/Ohmmeter FI·29 

TROUBLESHOOTING WITH 
VOLT/OHMM ETER 

NOTE: The following troubleShooting pro
cedures Ire designed for inspection of II&ch sepa
rile system. aod therefore the actual procedure 
may yary somewhat. Howeyltl'. troubleshooting 
.oould be performed refering to the inspeetion 
melhods described in Ihis manual. 
Btfore beginning inspection. it is bast 10 1i�1 make 
• simple ch&ek of the fuses, fusible links and the 
condition of the connectors. 

The following troubleshooting procedures are 
blSed on the supposition that the trooble �e5 in 
either II short or open circuit in a component out
side the computer or a short circuit within the 
computer. 
If engine trouble occurs even through proper 
operating Yoltage i. detected in the computer con· 
nector. then it Cln be IIssumed thai the ECU is 
feuJty lind .hould be replaced. 

LOCATION OF FUSES AND FUSIBLE LINKS 

A' 
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EFI SYSTEM - Tl'OYbi"nooting with V olt/O h mmeter 

LOCATION OF FUSES AND FUSIBLE LINKS (Cont'dl 

GAUGE (Europel 
TURN-GAG 10111_1 

'"0 

���k 
1 258 



fFI SYSTEM _ Troublt.hooti!'lg with Volt/Ohmmeter FI-31 

Symbol T,rminel Heme 

'0' ENGINE GROUND 

E02 ENGINE GROUND 

� ' O  INJECTOR 

No.20 INJECTOR -
STA STARTER SWITCH 

'OT IGNITER 

E1 ENGINE GROUND 

• FPU FUEl PRESSURE VSV 

V-ISC IDlE-UP VSV 

STH T-VIS VSV 

VA' VARIABlE RESISTOR 

V, CHECK CONNECTOR 

09 DISTRIBUTOR 

'" SENSOR GROUND 

0 DISTRIBUTOR 

HE DISTRIBUTOR 

10' IGNITER 

feU T,rmlnels 

�, \'t ''''1 , 'M '" ·00 
." � oa T I l! ,� SfW I 'If ' " 

EFI SYSTEM CHECK PROCEDURE 

NOTE' 

• P.rform 841 voltage measurements with lhe cOnneclof$ 
connecled . 

• Verity thll' the bettery voltage Is I I  V 01' mote when the 
ignition switch is at " ON" , 

Using e voltmeter with high impedence (10 kilN 
minimum), measure the voltage at Nch terminlll 01 Ihll 
wiring connectors. 

Terminals of ECU 
(TCCS ECU w/o Air Flow Meter) 

Symbol T,rmlnel Heme 

T CHECK CONNECTOR 

'OL THROTTLE POsnMJN SENSOR 

THA INTAKE AIR TEMP. SENSOR 

vee VACUUM SENSOR 

PlM VACUUM SENSOR 

VTA THROTTLE POSITION SENSOR 

THW WATER TEMP. SENSOR 

E2 SENSOR GROUNO 

SPO SPEfD SENSOR 

'e CIRCUIT OPENING RELAY 

Ale AlC MAGNET SWITCH 

• SEL SENSOR GROUND 

BATT BATTERY 

W WARNING UGHT 

+B' MAIN RELAY 

+B MAIN RElAY 

. '''''''' 

G IlGr I T l.'''-' PW In"""l1 �C ISEL M 
� I IOl. VCC I/lII "II srol.tJ�.i w 

." 
., 

.-



EFt SYSTEM _ Troublo,hOOllng with Volt/O hmmeter 

Voltage at ECU Wiring Connectors 
(TeeS ECU wlo Air Flow Meter! 

N •. TermiNlI, STD voltage (VI Condition S .. page 

, ., 
- E> 

." 
10 - 1 4  Ignition SIW ON FI-33 

2 BATT - '" 1 0 - 1 4 - fl_34 

IDl - E2 4.5 - 5.5 Throttle .... !ve open 

0.5 Of lou Throttle valv. fuly closed 

3 VTA - E2 ignition SIW ON FI-35 

3.5 - 5.5 Th,o"l. valve fuly open 

VCC - E2 4.1i - 5.5 -

• IGT - E l  0.7 - 1.0 Cr...tJng Or idhng FI·37 

, STA - £1 6 - 1 4  Crvnking FI·39 

, No. 1 0  EO' 
9 - 1 4  ignitIOn SIW ON rI_41 -

No. 20 E02 

, w - El 9 _ 1 4  
No trouble (ChIt(:k eng"'. warning light off) and 

FI.43 
eng,na running 

plf\II - E2 3.3 - 3.9 

, Ignition S/W ON FI-44 

vce - E2 4.5 - " 

• THA - £2 2.0 - 2.8 In, .... ,ir temp. 20'C !B8"F) FI·4§ 

>0 THW - E2 0.4 - 0.8 Ignition SIW ON CooIlnt temp. 80·C n 76°F) FI.46 
. . 

n Ale - [1 5 - 14 Air conditioning ON FI-"17 

fCU TefmiNlI. 

:::b J" "'l J" 
w . � su'l 1St IVAI e el G �I ' '"' .... 1'- rc I Sll ]eA TT ,·8 1 " 
,ro �llGTl r' '"" 6THI Vf lu'INE.J 10. Jvcc:JVlAJ U H SPOI ... /C J lw ., 

-



EFt SYSTEM _ Trouble.hootlng with Volt/Ohmmeter 

Fusible 
'''' 
1.258 

fUlible 
Link 
O.85R Igt>ilion Swileh 

AM2 IG2 

:i �':.'kibte ! . AM2 30A 
..;> :! lAt:. AT) 

F�. 
AM2 1.5A 
lAW) 

Ballery 

ECU @ 

�f . .,." 

Condition 

IG S/W ON 

EFI Maon ReillY 

Fuso IGN 
lOA IAEI 
1.5A IAT) 

FI-33 

STD vol�lIe 

'0 - ' 4 V  

<Cu 

" 

RePllir or replllce. 

BAD Rapair or replace. 

BAD � or rllplace . 



FI-34 E FI SYSTE M - Troublelhooti ng with Volt/Ohmmeter 

No.. Terminll, Troubl' Condition 

IIATT - E1 No \lol�t' 10 - 1. V  

ECU 

rc���--���----------------------� 'An 
Fu'ibII

'
Un� Fuse 

AlT 80A (AE) SlOP 'SA lAD 
O.85R (An EFt 'SA (AT) 
1.2SB \AWl AM2 7.SA \AWl 

" 

Q) 1 No vohaga bootw .... ECU torminalS 8ATT ,rid El . 

ECU 

r-="��=:��=C---" AD r,�.-... --.------, 



IOL - E2 

VTA - E2 

EFI SYSTEM - Troubleshooting with Volt/Ohmmeter 

10 S!W ON 

Condition 

TlwoWe v_lv_ fully cloud 

Throttle v_lve fully open 

F'-35 

STO vol1_fe 
4.5 - 1i.6 V 

0.6 V or Ie .. 

3.15 - 6.6 V 

VCC - E:'-1 ___________ L-______ "-__________ � __________ JL __ _=.". 'C-�'".'C''__i 

'CU 

lhfotlle Po,illon SenJ(lr 

IDl E2 f��"E��g�'" V1A IDL 

v ec ��� 
" 

<D e 1Dl - E2 

iSee page FI-84l 

ECU 

Try another feU 

Repair or replace. 

'AD 



FI·36 EFI SYSTEM _ Troubleshooting with Volt/Ohmmeter 

• VTA - E2 

0' 

Check wiriog betw""" ECU 1,.m",,1 E' Ind body 

R""" to No t !Se,�. FI·33) 

0' 

S Ct>o<;k th,ottle PO&lloon $Ifl$O'. 
lSee !HIli" fl.84) 

0' 

ehKk wring betwe"n EeU lind 
Ihrottle posilion sensor. 

0' 
Try .nother Eeu. 

BAD 

.. 0 
R&IM" or .eplace 

Repai, or replece 

These I, no IIolUllg" between ECU t",min.ls vee and EZ. 

UQ SIW ON) 

R,I" to No. 1 

!Se, �" FI.ll) 

Check wirinll betwetn [CU Ind thronle 
POSItion .ensor, 

0 ' BAD 
R"pe" or ,.place 
..... ;og. 



No. Termlna'i 

lOT - El 
AE and AT 

AW 

fusible 
link 
AM' 
lOA 

fusible 
Unk 
1 258 

EFI SYSTEM Troobleshootmg with Volt/Ohmmeter 

TroLibl. 

NO voltage 

ignit Ion S ... itc h 
AM' 

Condition STO voltae-

Ignkion Coil 

Idlil'lQ 0 . 7 - 1 .0 V 

<C u 

TOT />ehOmete. 

L.:'-----�Kll 
L.. _____ --{,G, 

" 

,cu 

'-�---__1 'GT 

L-----{IGf 

" 

FI-37 



FI-38 EFI SYSTEM _ T roubleshooling with Volt/Ohmmeler 

§No "OIt. bet""."n ECU lerminals IGT .OO EI. 
Udlll.·;d 

I
<i>Cl>e<:k Ihil lhere I. voltage bet ... Hfl ECU terrninBl IGT BnCI 

body ground, !Idllng) 

NO 10K 1< Check wiring bet ... un OAD Repair or @ eCU terminl l E l  and body r.pI�ce. ",ound. 

10K 
I Try IInOlh"r ECU. 

! Check luSB. fu,ibte tonk. ignition 
.... itch "Id Sllifler retpv (AW). 

OK 

J Chick <It't'ibulor (See 1>89" 1G_23) 

OK 

I.
Che<:k wifing bll ... een ECU Ind 
bf,l1ery 

10K 

I 
BAO I Repair or replace 

'AD Re,,�ir or rej"llace 

'AD AI".;, 01 ,,,place. 

I 
I 
I 
I 
I 

t 
t Check !{/fl,t ••. tS.. page 1G-231 ,AD R.pIlor Of repia.(:.. J 



No. T ... rn l ... � 

• STA - (1 

AE MtI AT 

AW 

F" .... 
U", 

,
Link 

aenary 

,,, ... 
""" 
, 268 

EFI SYSTEM _ T rouble.hOOting with Volt/Ohmmeter 

Trouble Condition 
No volU,. C.eMl", • - 14 1/ 

[eu 

ignition SwilCh 
r·,M�'""��S"'2' __________________ -r __________ � SfA 

AM, 40A 

All 80A m 
ITerm;I\lII 501 

" 

Eeu 

,----,--,-===,,--t ...... -+--,------1'" AM2 Sf2 
'_d 
AM2 Ignltoon Switch SI.".' 
75' 

TO Circ"it O�ning R .. y 
" 

FI·39 



EFI SYSTEM - Troubleshooti ng wi th Volt/Oh mmeter 

S>A 
lTe,,,,,n" 501 

Che,k wiring between ECU lermonel 
ST. Ind ignition Iwft," ' ........ 1 
STl tAE IKld AT) 0< ST2 tAWl 



,w 

Fusi� 
Unk 
1.25B 

EFI SYSTEM - Troubleshooting with Volt/O hmmeter 

Ignition SWItch 

AM2 "" 

fulllblfl 
"'" 
AM2 30A 

!gllltion Switch 

AM2 1G2 
'"� 
AM2 
7.5A 

Condition STO \/Olt�. 

tG SIW ON , - 14 V 

Eeu 

Injector 

[= __ :::''===::t:�No, 10 
No 20 
,., 

Injector 

E.2 

Eeu 

L ____ .':::==:::I�No. 10 
No. 20 
E., 
E02 

FI-41 



FI·42 EFI SYSTEM - Troubleshooting with VoitlOhmmeler 

10 ...,;J/Of"" 20 ...., 

BAD 

Replace IIIje.:IOf 

BAD 

OK 

Try .nothfl< feU 



EFI SYSTEM - Trouble$hooting with VoltlOhmmflle, 

ConditlOl\ 

No Iroubl_ (�he<::k _119'''' w.rnlng Ught 
offl .nd 'II9m. rUN'lln.g. 

--�'�"�S�'>--i-,-=��;.c-+---------------------t w 
G .... UGE 7 5A ������1 
IAEI 
GAUGE 15A. 
IAn 
GAUGE 7.5A 
lAW LI-1D EUJopoI) 
TURN·G .... G 7 5A 
lAW Olhe,,) 'cc�"""c"'='=.�:-::M".="j' 

FI-43 

STO \/oltaV"' 

• - ,. V 

.c" 



FO ... 

• f-cP::'M,:--_',,':--1 
vee - E2 

EFI SYSTEM - Troubleshooting with V o lt/Oh mmeter 

Trouble ConditiOIl 

No yoltage 10 S/W ON 

r---------�"','c-----------------�" �eo�Mt=======�eoM � vee vee 

" 

0 ' 

Try aoothe. ECU. 

BAD 

STD volt_we 

3.3 - 3.9 V 

4.5 - 5.5 V 

R "pair or replace 

R"poir or .eplllCe. 



.. Terml ..... I 
• I THA - E2 I 

E FI SYSTEM - Troubleshooting with Volt/Ohmmeter 

Trouble 

No voltage I IG SfW ON I 

Ai. Temp. Sensor 

I I 
'HA 

I" 

Cot!dition STO volt"lle 

Intake Ii, limP. 20"(: (6'"F1 I 2.0 2.' \I 

� .8 
(+Bl) 

'HA 

E2 

� " 

'--

Refe. to No. 1 . 
!See page fl-33) 

,-



FI ... 

10 THW - U  

EFI SYSTEM - T,oubIMOOOling with VottJOhmmelM" 

Troubl. Condition 
No vo/tlllle 10 S{W ON 

feU 
•• 

Wa!", Temp. Sansor 1+811 "r===c=tT�'�"�------------__ --l I "" L��L:f"'�-----------------! " 

" 

temp. sensor. 

OK 

STD volta",. 

0. 4 - 0.8 V 

Re�ir Of ,eplDce. 



11 Ale - E1 

Ale 
Amplifier 

EFI SYSTEM 1 roubleshooting with Volt/Ohmmeter 

Tr""ble Conllitlon 

No volteg. Air condllionlnU ON 

,eu 

--------�------------------� Ale 

" 
Ale Compreswr 

OK 

NO 

" D 

FI-." 

S10 "oIU� 

6 - 14 V 

Rapair or replK • . 

ClMK:k wiring 

btllween ECU 
,.rminal AlC and 
... plitier 

'AO 

Repaor or f�. 

I Repair or repl,,,,, 



FI·48 EF I SYSTEM - Troubleshooting w i th Volt/Ohmmeter 

Terminals of Eeu 
(TeeS Eeu wI Air Flow Meter) 

Symbol Terminal Name Symbol Terminal Name ---
EO' ENGINE GROUND E2 SENSOR GROUND 

E02 ENGINE GROUND G9 DISTRIBUTOR f----No.l0 INJECTOR OX OXYGEN SENSOR 
----

NO.20 INJECTOR G DISTRIBUTOR -
STA STARTER SWITCH VCC VACUUM SENSOR 

'GT IGNITER VTA THROTTLE PosmON SENSOR 

V, CHECK CONNECTOR NE DISTRIBUTOR 

" ENGINE GROUND THW WATER TEMP. SENSOR 

5TH TNIS VSV VC AIR FLOW METER 1-- - - -
FeU FUEL PRESSURE VSV '" SENSOR GROUND f---V·ISC T-VIS VSV VS AIR FLOW METER 

W WARNING LIGHT STP STOP LIGHT SWITCH 

HT OXYGEN SENSOR THA INTAKE AIR TEMP. SENSOR 

T CHECK CONNECTOR SPD SPEED SENSOR 

RIP FUEL CONTROL SWITCH BATT BATTERY 

'Dl THROTTLE PosmON SENSOR +" MAIN RELAY 

A/C AlC MAGNET SWITCH +" MAIN RELAY 

'G' IGNITER I 

EeU Terminals 

'-
." 70 ISlA " fPVJ W , � " ' Gel G " II ve I YS '" DAn ." 
." � IIG l " "" IS·C I �I � ., " ox Ivce VlAJlfIWll [21 I SlP ,eo ., 



EFI SYSTEM - Troubleshootil'lg with Vott/Ohmmeter 

.. T.,mhyll $TO volUo", (\1 

, .B 
- EO 1 0 - U ... 

2 BATT - EI 10 - I .  

IDL - E2 10 - 1 4  

0.5 or len 
, 'ITA _ E2 

3.5 - 5.6 

'ICC - £2 4.5 - 5.5 

• lOT - El 0.7 - 1.0 

S STA - El 6 - 1 4  

, .. " .. , II - 1 4  -
NO. 20 '" 

, W - EI 9 - 1 4  

VC - E2 5.1 - 10.8 

2.5 - 5.4 
• 

'IS - E2 6.2 - 8.8 

3.9 - 5.8 

• TKA - £2 2 - 2.8 

" THW - E2 0.4 - 0.7 

" AlC - EI 5 - 14 

feU Ttf"' "II, 

n- -nr """L 
(011';'0 SUII VI' IIfPUI w 

t021 � IGT I (I SlM II �'c I ", 

Vottage at ECU Wiring Connectors 
(TCCS ECU wI Air Flow Meterl 

Condition 

Ignition SIW ON 

-

Thfottle vltve open 

Throll» Vltvl fully closed 
Ignition SIW ON 

ThroW", valve tully open 

-

Crankillll Of idling 

CrlN1king 

Ignition SIW ON 

No trouble ICheek engine w,rning light otll Ind 

enyir>e running 

-

19oition SIW ON Menurinll pi .. ", lu .... closltd 

MefSuring pllt'" fully opetI 

.... 

Int""e air tllmp. 20·C IS8'F) 

Ignition SIW ON Cool"" lemp. SO·C 11 766F) 

Air condilionirlg ON 

, I �  IGqG81 G I "Il � �l� "'.1 AIC. "I 'lCC1 v ' ''l'HW '" $" I SPO 

FI-4I 

... .... 

fl-50 

fl-51 

fl-52 

fl-54 

Ft-56 

FI·58 

fl-SO 

FI-61 

FI·62 

FI_63 

fl-64 

"n ." 
.. 

,-



FI·50 

� � 
� 

F"s;bIe 
en " 
1 258 $ 

Bon", 

EFI SYSTEM - Troubleshooting with VolUOhmmeler 

, ...... 
Link 
O.8SA !Qno1io<1 Switch 

AM2 002 

i= Fusible 
"l link 
.,; AM2 3010. 
:S litE. An 

" H  .A.M2 1.510. 
(AWl 

Condition 

IG SfW ON 

(AWl 

(AE. AT) 3 

Fuse IGN 
lOA IAEJ 
7.510. lItTJ 

-= -= 

STO ... oll�. 

10 - 14 v 

. " 

" 



EFI SYSTEM _ Troublashooting w ith Volt/Ohmmeter FI-51 

No·1 Termin.l, I TrOllbl. I Condition I STD volt.ge 

2 I BATT - E' I No volt'IiI' I - I " 1 4 V  

ECU 

BATT 
Fusible UnIr. ,� 
ALT 80A tAEI STOP ISA tAfJ 
O SSR (All EFI ISA tAli 
USB tAWI AM2 1.5A tAWI 

.I. B�IIMV 

r- E I  

� 

e' 

R.peir Of replace 

r-C-_...L,-,"-�-.-... -,"-... -.-"
-

,
----' BAD Rep/l«. 

CO( 



A·52 

IDl - E2 

3 VTA - E2 

VCC - E2 

Efl SYSTEM - Troubleshooting w ilh Volt/Ohmmeter 

Tr04lbl<t Condldon STO volmg. 

Throttl. v.lv. open 1 0  - 14 V 

Throttle nlv. full, "Iosed 0.5 V or Ie" 
No vol� III SIW ON 1---�T:":.:tt:.:.:.:.:.:",:,:',,C ... =:"=-----1---';,C .• C-_';.C .• "'v---l 

4.5 - &.5 V 

ECU 
T"'ollie Pos.ilion Sensor 

BAD 

fry ,mother E CU. 



EFI SYSTEM - T roubles hooting with VolVOhmmeter FI·53 

e VTA - E2 

Repai, or replace 

I Refer 10 No ISee PIIi}e Fl-501 � Repw IN' repiac4l. 

10K 
®Check Ih,ol1le position sensor. 

fSefI p8ge fl-841 

OK 

Check ..... ... ing between ECU and 
ttvnllie po$ition $tInsQr 

OK 
Try another ECU. 

e VCC - E2 

BAD 

BAD 

I R�I 01" ,eplece 

-'"" 



EFI SYSTEM - Troubll!5hooting with Volt/Ohmmeter 

" lOT - El 
AE a nd AT 

No volt.g. 

IgnWoo S ..... , lch 

AM' 

AW 

Fusible 
"'" 
AM' 
30A 

Bentry 

F�. 
Fusible AM2 
L..... 7.SA 
1.258 

Ignition Coi! 

Condition STD voll.,. 

Idling 0.7 - 1.0 '11 

ECU 

To TachOlTlflt.r 

L-=------4," L-------ItGr 
" 

EC U 

Tc..::------I KlT '--------1 "" 
" 



EFI SYSTEM _ Trou bleshoo ting w I t h Vo l tlOh m mflt ll f 

Cheek ign i ler. IS ... peg. 1G - 2JI ,., rR�.-... �i'-�-'-.�"",-• . -' 



FI-56 

No. ' .. mlnal. 

IS STA - El 
AE and AT 

AW 

fusible 
link 

Fusible 
Link 

8attery 

Fusible 
Link 
1 .25B 

E FI SYSTEM - Troubleshooting with Volt/Ohmmeter 

TrOUble CondItion STD yolt.� 

6 - 1 4 "  

ECU 

Ignition Switch 

rAM""�'""-9>¥S"TC' __________________ -r __________ --?STA 

AMI 40A 

ALT 80A 

StattM 

S,. 
ITermin",1 501 

To Ci�u-it Opuninll RellV 

= 

Stlluer Relay 

" 

ECU 

r-----�====c_---f��----�--------_iSTA 
A M 2 STZ 

fuse 
AM2 IgllltOoo Switch 

"A 
Starter 

ST. 
(Temrin.1 501 

To Circuit Opening Relay 

" 



EFI SYSTEM - TIDublelhooting with VOlt/Ohmmeter FI-57 

Repe;, or repl.ce. 

® Chllck .... iring be, .... ,,,n ECU '.rmlr\ll! E 1 ,,>0 bodv 
ground 

OK BAD 

Try another ECU. 



FI-58 

No. Terminals 

EFI SYSTEM Troubleshooting with VOlt/Ohmmeter 

Trouble Condition STD voltllge 

8 No. 10 
No. 20 

EO' 

." 
No voltlOge 10 SfW ON 8 - 14 V 

AEandAT 

Fusible 
Link 
AM2 JOA 

AW 

fusible 
Link 
1 .258 

AM' 

FUSB 
AM' 
1 . 5A 

Battery 

Ignition 
Switch 

'02 
EOU 

Injeetor 

L ________ �======::SNO. 10 No. 20 

'0' 

'02 

EOU 

InjKtor 

l-------.:--�======::S No. 1 0  

No. 20 '0' 
'0' 



EFI SYSTEM - Troubleshooting with Volt/Ohmmeter FI-59 

10 and/or No. 20 and 

0< 

Check wi'ing between fCU terminel EOI andla< 

.. :� 
'9Jp 

E02 IItId body ground. 
0' 

Try .nothflr ECU. 

Check fuse. fusible lonk. 

0< 

Check wiring betwHn EeU 
terminal NO. 1 0 and/or No. 20 
<lind battery. 

R.paoIr or "pIKa. 



FI·SO EFI SVSTfM _ Troublesh ooting w ith Volt/Ohmmeter 

No. T .. min.l, 

w - Et 

T,ouble 

No volWgoo 

Condition 
No trouble Icheck ,ogine we,nlng IIghl off! 
.nd engine '"nnlog. 

ecu 

r USE 
������=-�-------------rW 

CAUGE 7.SA Check Engine 
tAEI Warning lig'" 
GAUGE 1SA 
IAn 
GAUGE 7.SA "WI 

EOU 

" 

T,V a.nothe, ECU 

Check fuse .nd chee. engine wa.,n,ng 
�ght. 

STO volwg. 

g - 14 V 

R 'pai, or repIeu 



No, TermiNIl. 

Vc - 1:.2 

VS - E2 

EFt SYSTEM _ T roub l eshootitlg w i th Volt/ Ohmmeter 

Trouble 

No voltage 

Condition 

IG SfW DN M ..... I"III plete lully cloMd 

M_u.i"lll plate lully open 

Idling 

'cu 

[l=::�'�2t==========================1'2 vs vc '--- 4'v··c--------------------------ji�Bll 
" 

FI-61 

STD volt.� 

6.1 - 10.B V 

2.6 - 6.4 V 

S.2 - a.B V  

3.8 - 6.8 V 



FI-62 

N. 

• 

/SIo, P"9' FI-a2l 

EFI SYSTEM - TrouoblelhOOling wi lh V QlliOhmmeter 

ECU 

rr--�-----------------------4 " 
•• 1===:;:J-_____________ ---j '+81l n<A 

It" Temp. S ... 1iOt EI 
lAir F\Qw MeIer) 

STD voltllo-

2 - Z. B V  

@ ChCk that I�we;$ vQII&ge batween Eeu termmal + 8  or +81 I 
body ground. IIG S/W ONJ 



EFI SYSTEM - Tro u b t.l hooting wit h Volt/Ohmmet er 

ECU 

W,te< Temp. SenIOr 
+B(+81) 

rr===C=t"T�H"'�----------------i T"", 

��ct:t'E'2------------------i E2 
" 

FI·&3 

0.4 - 0.7 '1 



FI · 64 EFI SYST EM _ TrOl,lblesnooting with Volt/O h m meter 

No·1 Terminel. I TrOl,ll;>Ie I Condition I STD voltage " 1 A/C - El I No voltage 1 Air conditioning ON 6 - 14 V 

°B n : 

ECU 
�plili&f ------,---------------9 Ale 

I�� I 
AlC Compressor 

�AIC CD ICDNO lIol"'lIe b,"w89n ECU wminal$ Ale and EI . I' (Air concUtioning ONI 

! 

ECU 

. � I 

® 
I 

1 

I® checl< Ir.al lh
. 
ere is ,,01l811e Mlween ECU terminal AlC aoo I' bodV lI'Ol,lnd 

1°' I® Cr.ock wiring belween ECU le."';nal El and body I' lI·ound. 10K JBAD ,-L-----, I Trv Moth •• ECU. I I Repai . d • •  eplace. I 
Cr.eck wiri""9 
Detwaen ECU 
termioal AlC and 
amplifier. 

I Repair or .eplace 

I :cr.eCk tr.at tr.e.e is "oltage 
between amplitltlr le.m;"al aod 
body g,ol,lod. 

BAO Repair Or ,,�plate. 

0' 
I Chee l! wiring between emplifie. L _ �Q.I 
L:·"cdcEcecUcoc'c'cocmoP'c·c' .. c-__ --"I � Aepa" or .eplacl.1 



Reliet 

f,� 
'" 
'SA 

OUTLET 

t 

t 
fM.ET 

���:: 
AM2 IG2 

AMI STI �::'bIe 
AM AM 1 

0.8�R 

30.0.. 40A 
", 
80' 

EF) SYSTEM Fuel System 

FUEL SYSTEM 

Fuel Pump 

EFI Main RelaY 

,
OGN 
10A IAEI 
1.�A IAn 

(wi AI. FlOw MIIte.) 

(w/o Ai< Flow Meter) To Eeu 

F)·56 

" 



FI·S6 

AW 

,," 1 
'" 
'SA 

Fusible 
"". 
1.25B 

Battery 

Efl SYSTEM Fuel System 

EFI MDIn ReI.y 

(wI Air Flow Meterl 

(w/o Ail Flow Meled 

To ECU 



� \ ----�� FP O O+B 
I 

� .�'''. 
s,"_. w;.1 .-" ,�_ 

, ' 

�� �K' -=\l. 

ON·VEHICLE INSPECTION 

1. INSPECT FUEL PUMP OPERATION 
(0) Turn the Ignition switch ON. 
NOTE: 00 nOI start the engine. 

(b) Using I service wire, short terminals +8 and FP 01 
the check connector. 

LOCATION: See page FI·B9 

Ie) Check Ihal Ihere i. pressure In the hose from thll fuel 
filter. 

NOTE: At this time, you will heir fuel relum noise. 

klJ Aemo ... Ih, 58f'<1ice wir •. 
lei Tum the ignition switch OFF. 

If there is no pressure. cheek Ihe following parts: 
• FU$ible links 

• Fuses 

• EFI main relay 

• Circuit opening relay 

• Fuel pump 

• Wiring connections 

2. INSPECT fUEL PRESSURE 
IaJ Chuck the bllttery vol1ege above 1 2  volts. 

fbI Disconnect the cable from Ihl oogoli"'8 (",I terminal 
01 the battery. 

lei Disconnect the cold SUI.t injeetor connector. 

Idl Put a suitable container Ot shop towel under the cold 
start injector pipe. 

(e) Remove the two union bo115, lour gukett and cold 
sian injeclor pipe. 

NOTE: Slowly loosen the union bolt. 



fl·sa !: FI sv snM - Fuel System 

If) Install SST Ipressure gaugel to th.e delillery pipe willi 
new two gask!ts and union boll. 

SST 09268-4501 1  

Torque: 160 kg·cm 111 ft·lb. 1 6 N·ml 

!gl Wipe off any spLattered gasoline. 

!hI Recoonect the �lIery negatille (S-) cable. 

GI Using a service wire. shor1 terminals +B and FP of 
the check connector. 

LOCATION: See page fl-89 

ijl Turn the ignition switch ON. 

(kl Measure the fuel prenure. 

Fuel preIJur.: 2.7 - 3.1 kg/cm1 
(38 - 44 psi. 266 - 304 kP.1 

If pressure is high. raplltce the fuel pressure reguLator 

If pressure is Low, check the foLLowing par1S: 

• FueL hoses end connection 

• Fuel pump 

• Fuel filter 

• Fuel pressure regullltor 

0) Remove the service wire. 

1m) 51011 the engine. 

Inl Oisconnect the vacuum sensing hose from the fUll 
p.essllfl! regulator, and plug the hose end. 

101 MeBSUfe the fueL pressure at idling. 

Fuel pr ... Ule: 2.7 - 3.1 kg/cm" 
(38 - ..... Pii. 265 - 304 kPa) 



EFI SYSTEM - Fuel System fI-6i 

(pi Reconnecl the vacuum sensing hose to the fuel 
pressure regulator. 

kl) Measure the fuel pressure at idling. 

Fuel pressure: 2.1 - 2.3 kg/cmt 
130 - 33 psi, 206 - 226 kPe) 

If pressure i5 not e. Specified, check the V3Cuum sensing 
hose and Jut!! pressure regulator. 

(r) Stop the engine, Check th't the fvel pressure 
remains 1.5 kg/cml 121 psi, 147 kPa) or more for 5 
minutes aller the engine is turned 011, 

If pressure ii not IS ipecified. check the fuel pump, 
pressure regulator andlor injector. 

Is) After checking fuel prenure. disconnect the battery 
negative 18 cable ,rld carefullv remove the SST to 
prevent gasoline from .pluhing. 

SST 09268:4501 1 

It) losleR the cold sl'rt injector pipe with new four 
gukets and two union boll8. 

Torque: 150 kg-em 111 It-lb. 15 N·m) 
tu} Reconnect the cold 81'tt injector connector. 

tv! Reconnect the cable to the negative t�::t terminal of 
the battery. 

(w) Check for fuel leakage. 



REMOVAL OF FUEL PUMP 

).ij:o;,.�r---. G"�ft 

FUfL Pump Br8ck/1t 

• Non- reulBbLe P8<t 
<S�---RUbbef Cushion 

1 .  DRAIN FUEL TANK 
WARNING: AvoLd smoking and open flame wh.� 
working on the fuel pump. 

2. REMOVE FUEL TANK 

3. REMOVE FUEL PUMP BRACKET FROM FUEL TANK 
" I  Remove Ihe five boilS. 
Ib) Pull out the pump bfacket. 

4. REMOVE FUEL PUMP FROM FUEL PUMP 8RACKET 
!al Remove the two nuts, disconnect the wirMi from tI"II 

fuel pump 
(1)1 Pull off the bracket from the lower aide of the f .... 

pump. 
leI Remove the fuel pump from the fuel no!>e. 



6. REMOVE FUel PUMP FILTER FROM FUEL PUMP 

Ie) Remove the lubber CuShion. 
� Cb) Remove the clip. MOIl pullout the pump Illtel. 

0 - 3 mm IO - O.1 2 ir>.1 

INSTAllATION OF FUEL PUMP 
ISee pegl FI-70) 

1. INSTALL FUEL PUMP FilTER TO FUEL PUMP 

2.. INSTALL FUEl PUMP TO FUEL PUMP BRACKET 

(a) Insen the outlet port of the fuel pump into the fuel 
hose. 

(b) Install thl rubber cushion to Ihe lower ,idl of thl fuel 
pump. 

(CI Push thlt lower &ide of the fuel pump t09llther with 
the rubber cushion into Ihe pump bracket. 

3. INSTALL FUEL PUMP BRACKET 

tal Place the pump bracket with a nlw gasket on the fuel 
tank. 

ill klstall and tOf"que the live bolts. 

Torque: 35 kg-cm [30 in.-Ib. 3.4 N'm) 

4. INSTALL FUEL TANK 

CAUTION; 

• TIghten the fuel tlnk mount bolta. etc. to the 
specified torque. 

• Tighten thl pipe union and fI.rI nut (noal' to the 
'Peclfied torque. 

• Puah In the pipe .nd InHrt-type hoal to the 
apecified poaltlon, snd Inltall the clip to the 
apeclffed Iocltlon. 

• If reuaing the hoae. relnatlll the clip It the origin.1 
loc.tion. 

5. REFILL FUEL 



FI-72 EFI SYSTEM - Fuel System 

Cold Start Injector 

Termln.1 

..,,,, 

To ignition 
5W1tch STl 
IAE and AT) 
To Stlll1er 
Relay (AW) 

Cold SUM't 5t ... t Inj&etOl' 
Injector rime SWItch 

STA STA 

Solenoid Coil 

Polot 

ON-VEHICLE INSPECTION 

INSPECT AESISTANCE OF COLD START INJECTOR 

Is) Disconnect the COld start injector connector, 

Ib) Using an ohmmeter, menure the re,lstance betwcCfl 
the terminals 

Resistance: 2 - 4 0 

If the resistance is not as specified. replilCI the Injector 

(c) Reconnect the cold start injector connector, 

REMOVAL OF COLD START INJECTOR 

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL 
OF BATTERY 

2. DISCONNECT COLD START INJECTOR CONNECTOR 

3. REMOVE COLD START INJECTOR PIPE 

tal Put a suitable conttln-er or .nop towel under the 
injector pipe, 

(bl Remove the two union bolts. lour gaskets and injec' 
tor pipe, 

NOTE: Slowlv loosen the uniOf'l bolt" 

4, REMOVE COLD START INJECTOR 

Remove the two bolts, Injector and gasket, 



, :lifi�� � 
s� •• w" ��:_ . 

i ,  . .. 

INSPECTION OF COLD START INJECTOR 

1. INSPECT INJECTION OF COLO START INJECTOR 
WARNING: Keep cIa" of .park. during the te.t. 

(at Instllil SST !two unions) to Ihe injector and delivery 
pipe with Ilew gilskets IIf1d tha union bolls. 

SST 09268·41045 

!hI Connect the unions with SST (hose). 

SST 09268-41045 

leI Connect SST (wife) to the injector. 

SST 09842-30050 

Id) Put II container under the Injector. 

(III Reconnect the battery negative IF-I cable. 

(I) Turn Ihe ignition switch ON 
NOTE: Do not statl the engine. 

191 UsioQ II service wire. short 18fminals +8 and FP of 
the check connector. 

LOCATION: See page FI-S9 

(h) Connect the test probes of Ihe SST (wire) to tha b.U-
lery. and check that Iha fuel spray is as shown. 

SST 09842-30050 

CAUTION: Perform this within tha ,horta.t po."bl. 
tim •. 

2. INSPECT lEAKAGE 
taJ In Ihe condition above. disconnecl the lesl probes of 

SST Iwi�1 from Ihe ballerv end check. fuel leakage 
from the iniector. 

SST 09268-30050 

Fuel drop: One drop or Ie .. per minute 

IbJ Disconnect the batttfy negative I� cable. 

lei Remove SST and the service wire. 

SST 09268-41045 and 09842-30020 



INSTALLATION OF COLD START INJECTOR 

1. INSTALL COLD START INJECTOR 
Inltlll I new gaskl1 end the injector with the two bolls. 
Torqu.: 75 kg·em 166 in..lb, 1.4 N·ml 

2. INSTALL COLD START INJECTOR PIPE 
Inlilll the injector pipe with new four gnkets Ind 'he two 
onion boilS. 
Torqu.: 150 kg·em 111 ft·lb, 1 15  N'm) 

3. CONNECT COLD START INJECTOR CONNECTOR 

4. CONNECT CABLE TO NEQATIVE TERMINAL OF 
BATTERY 



TO RETURN HOSE (PIPEI 

Fuel Pressure Regulator 

Fuel Pressu,. Regulator 

FROM 
DELIVERY 
"'" 

ON·VEHICLE INSPECTION 

INSPECT FUEL PRESSURE (See pege FI-67) 

REMOVAL OF FUEL PRESSURE REGULATOR 

1 .  DISCONNECT CABLE FROM NEGATIVE TERMINAL 
OF BATTERY 

2. DISCONNECT VACUUM SENSING HOSE 

3. DISCONNECT FUEL RETURN HOSE (AE AND AT) 
OR PIPE (AW) 
ta) Put 8 suitablo conlainer or shop towel under Ihe 

pressure regulator. 
(b) (AE and AT) 

Loosen the clip. and disconnect the ,eturn hose. 
NOTE: Slowly disconnecl the return hosill. 

lei (AW) 
Loosen the flare nul. and remolle lhe return pipe. 

NOTE: Slowly loosen the flore nut. 



FI-76 EFI SYSTEM _ Fuel S .,..tem 

4. REMOVE FUEL PRESSURE REQULATOR 

Remove the two boltS. a",d pull out li1e pressure regulalGr. 

INSTALLATION OF FUEL PRESSURE 
REGULATOR 

1. INSTALL FUn PRESSURE REGULATOR 

1/1) Apply 11 light COlli ot gasoline 10 I new O-ring. and 
install it to the pressure regulator. 

0:1) Ill$lall thl! pressure regulator with the two bolts. 

Torque: 7li kSl-cl'I'I !6li In.-Ib, 7.4 N'm! 

2. CONNECT FUEL RETURN HOSE IAE AND AT) OR 
PIPE (AWl 

(A,E end AT) 
I",stall lhl'! .etum hose with with the c�p. 

tAWI 
l"'ltall the return pipe with the IIlKe nut. 

Torque: 300 kg-cm (22 ft-Ib, 29 N'm) 

3. CONNECT VACUUM SENSING HOSE 

4. CONNECT CABLE TO NEGATIVE TERMINAL OF 
BAnERY 



.. 

Injectors 

ON·VEHICLE INSPECTION 

1. INSPECT INJECTOR OPERATION 

Check operetion sound from ellch Injector. 

III) With the engine running or cranking. use a sound 
scope to check Ihat Ihefll is normsl Operllting noise in 
proportion to engine rpm. 

tb) If you hllve no sound scope. you can check the injec
tor lrensminion operallon wilh your flogel'". 

If no sound or an unusual sound is heard, check Ihe wiring 
connector, injector. resistor or injeclion Signal from ECU. 

2. INSPECT INJECTOR RESISTANCE 

tal Disconnect the injector connector. 

(tI) Using on ohmmeter. meolV" the resistance between 
the terminals. 

Re,l,lance: wlo Air flow met., Appro •• 2.3 n 
wI Air flow meter Appro •• 13.8 0 

If the resistance is not 1$ specified. replace the injector. 

k:1 Reconnect the Injector connector. 



ReQuiltor 
P

, .. -. tDiSS1 
·).�s., �." � r i SST� 

FUll Filler 
(On Vehiclel 

Union 801.!........ FuelHoM 

,.w�ask"!..W SST � Disconnect 
...." 

F ... 
-1)� ... w Oo" " 

Fi�er ] 

REMOVAL OF INJECTORS 

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL 
OF BATTERY 

2. RfMOVE COLO START INJECTOR PIPE 
!S •• step. 2 and 3 page FI-72) 

3. DISCONNECT VACUUM SENSING HOSE FROM FUEL 
PRESSURE REGULATOR 

4. DISCONNECT INJECTOR CONNECTORS 

6. DISCONNECT HOSE FROM FUEL RETURN PIPE 
6. REMOVE FUEL INLET PIPE 

(al Remove the inle, pip. mOl.lnt bolt. 
fbi ReR'lOve the union bolt two gaskeh and inlet pipe. 

7. REMOVE DELIVERY PIPE AND INJECTORS 
(a) Remove the three boilS and delivery pipe togethef 

..... ith the fou' injectors. 

CAUTION: B. ear.lvl not 10 drop the injeete, •. when 
removing the delivery pip •. 

(bl Rllmo ... ! the four insulatol'$ lind three spacers from 
the cylinder head. 

Ict Pull OUI the four injectors from the delivery pipe. 

INSPECTION OF INJECTORS 

1. INSPECT INJECTOR INJECTION 
WARNING: Keep cle., of .perk. during the ten. 

tal Disconnect the fuel hose from the fuel tilter outlet. 

ilt Connect SST tunion and hosat to the fuel tilter outkn 
with new gll$ll;;ell lind the union bolt. 

SST 09268·41045 

NOn;: Use the YlItMcle's fuel filter. 



EFI SYSTEM _ F .... I Systllm FI·7t 

k) instill 1 new O·ring to the pressur1I '8O ... IIIOt, 
Idl Removi the ptllSsure regulator. ISH p&gll fl-151 

1111 COflnKt SST !union and hoMl to the prassure 
regulator with two bolts. 

SST 09268·" 1045 

if) Connect the fuel teturn hose \AE Ind AT! or pipe 
IAWI. 

u) Instale new O-ring to the injector. 

(h) Connecl SST !hose) to the Injector. with SST i ... nionl. 
and hold the injector and SST lunionl with SST 
!cIampI. 

SST 09268-41045 

GI Put the injector iflto lhe gfld ... at&d cylinder. 

NOTE: !fl5lall thll a sui�bIe viflyl hose onto the injectOf" 
10 pravenl 9'501ine Irom S91ashlng 0 ... 1. 
II Reconnect the beu"'V �etjy. 81 cable. 

lie) Tum t .... ignition .witch ON. 

NOTE: Do not IIan Ihe eng"". 

OJ Using a .ervic. wire, short terminals +8 Ind FP of 
, .... check conMCtor. 

LOCATION: See P898 FI-89 

Iml COnflfICt SST (wirel to the injector and battery for 1 5  
seconds, and mllllure th. injection volume with . 
grlKlueted cylinder. 
Test .. ch injector IwO or Ihree times. 

SST 09842-30060 {wlo Air flow meterl 
09842·30070 (wI Air flow meterl 

Volume: 
wlo Air flow m.t.r 

"" - 4' cc 12.7 - 3.0 cu In.1 pet 1 6  .. c. 
wi Air ftow meter 

48 - 63 cc 12.' - 3.2 c ... Ifl.1 per 1 6  .. e. 
Dltterenee .,.tweefl •• ch 1",lector: 

6 cc 10.3 cu ifl.) or Ie" 

If the injectiofl vo"',ml " not II specified. replec. the 
ifljector. 



FI·80 

6 
I 

� I 
Grommet 

O·Ring CORRECT m:r i!i:J"� 
G.ommet A, "" llJJlI!U ��WRONG 
OelivervPipe .... � 

EFI SYSTEM - Fuel System 

2. INSPECT LEAKAGE 
Ia) In the condition above. dis.conl'l8Ct the test Pl'obM 01 

SST (w;,.e) from the battery and check the luel 
leakage from the injector. 

SST 09842·30060 !w/o Air flow mater) 
09842_30070 Iwl Ai. flow metar) 

Fuel drop: One drop or Ie .. per minute. 

tI) Disconnect ma battery ne9ative IF.t cable. 

(c) Ramove SST and the service wire. 

SST 09268-41045 

INSTALLATION OF INJECTORS 

1. INSTALL INJECTORS AND DELIVERY PIPE 
tal Install a new grommet to the injeetor. 

G:ll Apply a light coat of gasoline to a new a·ring ano 
install it to the injector. 

(c) While turning the injector 'efl and right. install it 10 
the delivery pipe. InSl111 the foor injeclo� 

!ell PI,ce 'he four insulators and three spacers in po,ilion 
on 'he cylinder head. 

Ie) Place the injecto� together with the de�very pipe in 
position on the cylinder heaQ. 

(1) Check thlt lhe injectors rotate smoothly. 

NOTE: If injeclOI'1 do nOI rotatt smoothly. the probable 
C8Yse i, inc:Of"8(1 installation 01 O·,ings. Replace the O· 
ringl. 



(g) I",tall and torque the three 00111. 

Torqu.: 175 kll-em (13 II-lb. 17 N'm) 

2. INSTALL FUEL INLET PIPE 

FI-81 

Install (I new gasket. the inlet pipe end , new gasket with 
the union end mount bolts. 

TOfque: 300 kll-em (22 't-Ib. 29 N·m) 

3. CONNECT FUEL RETURN HOSE 

4. CONNECT INJECTOR CONNECTORS 

5. CONNECT VACUUM SENSING HOSE 

6. INSTALL COLD START INJECTOR PIPE 
[S •• step 2 end 3 on psg. FI·,4) 

7. CONNECT CABLE TO NEGATIVE TERMINAL OF 
BATTERY 

8. CHECK FOR FUEL LEAKAGE (Se. pege FI-9] 



FI-82 EFI SYSTEM - Air Induction System 

EHCE2 VBvevs 

�$���T", 
/IUt Flow 
M!!t!!r 

AIR INDUCTION SYSTEM 
Air Flow Meter (wi Air Flow Meter) 

.. 
AIR 
CLEANER 
SIDE 

ON-VEHICLE INSPECTION 

INSPECT RESISTANCE OF AIR FLOW METER 

tal Disconnect the .ir flow meter ConnectOl. 
!bl Using an ohmmeter, measure the resistance betwnn 

each termin&1. 

al tweefl Resiltll'lU 0 I Temp. ·C rFI terrni fl8!i 
VS - [2 20 - 3 ,000 -
ve - E2 100 - 300 -
VB - U  200 - 400 -

10,000 - 20.000 I -20 !_4) 
4.000 - 7.000 0 1321 

THA - E2 2.000 - 3.000 20 i681 
900 - 1.300 j 40 11041 
400 - 700 60 (140) 

FC - EI Infinity -

If Ihe resistance IS oat li S speCified. replace the II" flow 
milt&!". 
Ie) Reconnect the air flow meter connector. 

REMOVAL OF AIR FLOW METER 

1. DISCONNECT AlA FLOW METER CONNECTOR 

2. DISCONNECT AIR CLEANER HOSE 

3. REMOVE AIR FLOW METER 



I [1 Fe E2 VS I � � � II::I � � �  

INSPECTION OF AIR flOW METER 

INSPECT RESISTANCE OF AIR FLOW METER 
Using .... ohmmeter. measure t .... ,.sistln.ee betwe«! uch 
terminal by mo ... ing lhe me.wring pille 

BetwHl' Re&isunce n �"Ufing pI.te 
terminel. -

Infintty Fully doud 
Fe - EI 

0 Other ......,. 
dosed pgsifion 

20 - _00 rully dot..:! 
VS - E2 20 - 3.000 fuly open 

NOTE. Resistance b.tween f2 .nd Vs will chang. In • 
w ..... pallern as the manuring pille slowly op!ns. 

If the resistance is not 8' specified. replece the meter. 

INSTALLATION OF AIR FLOW METER 

1. INSTALL AIR FLOW METER 

2. CONNECT AIR CLEANER HOSE 

3. CONNECT AIR FLOW METER CONNECTOR 



FI-a4 EFI SYSTEM - Air Inductlon System 

Throttle Body 

ON-VEHICLE INSPECTION 

1 .  INSPECT THROTTLE BODY 
(al Check that the throttle linkage moves smoothly. 

Ib) Check the vacuum lit N port . 
• Start the engine . 

• Check the vacuum with your finger. 

2. INSPECT THROTTLE POSITION SENSOR 
(a) Disconnect the sensor connector. 

Ibl Insett a feeler gaUQe between the throttle stop screw 
and stop lever. 

k) Using In ohmmeter. melsure the resistance between 
each terminll. 



�" 

'DC 

VTA vee 

EFI SYSTEM A' Ind f S t - " uc Ion VI em FI 815 

1.---:1 i rTll i L..._ ()l VT�5 
" 

CI ... ,nc. between 
8elw •• n 

lev.r and alOP Icrew 
Terminel 

Ruilline. 
mm Gr..1 n 

0 (0) VU - E2 200 - 800 

0.35 10.0141 DC E2 

0 59 10.0231 DC - E2 

Tivoli" vflvI tully 
�ned pOSition 

V'A - E2 

vee - E2 

(ell Reconnect the I,,,sor connector. 

REMOVAL OF THROTTLE BODY 

1 .  DRAIN ENGINE COOLANT 

2. lAm 

2. 300 Dr Ie" 

Infinity 

3.300 - 10.000 

3.000 - 7 . 000 

DISCONNECT THROTTLE CABLE FROM THROTTLE 
LINKAGE 

3. DISCONNECT ACCELERATOR CABLE FROM 
THROTTLE L1NK.AGE 

4. DISCONNECT AIR CLEANER HOSE 

15, DISCONNECT THROTTLE POSITION SENSOR 
CONNECTOR 

6. REMOVE THROTTLE BODY 
(al Disconnect the following hoses: 

I PCV hose 

I Water hOMS 

I Air hose 

I Emission control vacuum hoses 

Ib) Remove the two boItl, two nuts. throttle body and 
gasket. 

7. IF NECESSARY, REMOVE AIR VALVE FROM 
THROTTLE BODY (SII atlp 2 on pagl FI-87) 

INSPECTION OF THROTTLE BODY 

1 .  CLEAN THROTTLE BODY 
(a) Using a solt brush and carburetor clsaner, clean the 

cast parts. 

(b) Using compressed air. clean all the passages and 
8pertures. 

CAUTION: To preYlnt dlterloratlon, do not eilin 'M 
throttle pOsillon .. nIOf. 

2. INSPECT THROTTLE VALVE 
Check that th'''' i, no Clearance between tlMl throtde stop 
screw and !hrolde lever when the throttle valve is fully 
closed. 



FI-86 EFI SYSTEM - Air Induction Svtlem 

J. INSPECT THROTTLE POSITION SENSOR 
(S ..• tep 2 on plge FI-84, 

4. IF NECESSARY, ADJUST THROTTLE POSmON 
SENSOR 

lal Loosen the two mount screw. of the sensor. 

(bl Insert a 0.47 mm 10.0 1 9  inJ feeler gauge. be,WfII! 
the throttle stop screw and stop lever. 

(eJ Connect the test probe of an ohmmeter to' the ... 
minels IDL lrld £2 of the sensor. 

W) Grlduallv turn the sensor clockwise until the ohm
meter deflects. and secure it with the two ,crews 

Ie) Recheck the continuity betwean terminals 10L arid 
'2 

CIe_�t.IW.en 
Ioov" .1Id ttop ",ro w 

mm !in.1 
0 . 35 10.0 1 4 ) 
o �9 10.0231 

ContiouilV gOL - E2J 

Conlin.uity 

No continuity 

INSTALLATION OF THROTTLE BODY 

1, INSTAll AIR VALVE TO THROTTLE BODY 

'-::=====:;::�:;===�.���"� 
ISee atep 1 on pelle FI-88' 

r 2. INSTALL THROTTLE BODY " 
181 InslIlI a new gasket and the throttle body with t� 

two bolts al\d two nuts. 

Torque: 220 kll-cm 116 ft-Ib. 22 N'm' 

(b, Connect the following hoses: 

e PCV hose 
e Water hoses 
e Air hose 
• Emission control vacuum hoses 

3. CONNECT THROTTLE POSITION SENSOR 
CONNECTOR 

4. CONNECT AIR CLEANER HOSE 

5. CONNECT ACCELERATOR CABLE TO THROTTLE 
LINKAGE 

6. lAm 
CONNECT THROTTLE CABLE TO THROTTl.E LINKAGE 

7. FILL WITH ENGINE COOLANT 
(See pIlle CO-lor 5) 



EFI SYSTEM Air Indvction System 

Auxiliary Air Valve 

FI·87 

Screw 

"��NfOLO �I=m 

Audiaty An VlIlve 

ri\JJ I / :"1 I , 

/ c 

ON· VEHICLE INSPECTION 

INSPECT AIR VALVE OPERATION 

(w/o Air Flow Meter) 

!a! Remove Ihe ai, cleaner hose. 

(b) Check the engir)9 rpm by closing the air port on the 
throUle body. 

At low temp. {Cool�nt temp.: below BO"C \17S"FU 

• The engine RPM should drop. 

After warm-up 

• Check Ihat engine RPM does not drop more tharo 
1 00  rpm. 

If opera lion is root as specified. replace the air valve. 

(wI Air Flow Met.r) 

Check the engine rpm by fully screwing in the idle speed 
adjusting screw. 

At low temp. (Coolant temp.: below 80°C f1 78"Fll 

• When the idte speed adjusting screw is in. the 
engine rpm should and drop. 

After warm·up 

• When !he idle speed adjusting screw i, in. the 
engine rpm 'hould drop below idle speed duel 
stop. 

If operation is not 1$ specified, replace the ai' valve. 

REMOVAL OF AIR VALVE 

1 .  REMOVE THROTTLE 80DY 
(See ttep. 1 to 6 on pege FI·85) 

2. REMOVE AIR VALVE FROM THROTTLE BODY 

Remove the five screws. air valve, gll5k.eI and O·ring. 



FI·BB EFI SYSTEM - Air Induelion System 

INSTALLATION OF AIR VALVE 

1. INSTALL AIR VALVE TO THROTTLE BOOY 

Ie) PllICe new gasket end O·ring on the throttle body. 

Cb) Instell the eir velve with the five screws. 

2. INSTALL THROTTLE BODV 
IS •• It.pS 2 10 8 on �g. FI·861 



Wile< 
Temp. 
So"� 

HI 
"� 
R,lav 

E F I SYSTEM - Eleclronlc Control System FI-alil 

ELECTRONIC CONTROL SYSTEM 
Location of Electronic Control Parts 

Solenoid Resillor 
ILHO ,..10 Ait Flow Mete,) 

Idle-up VSV 

O�Vlilen SenIOr 
(wi TWe) 

Wall. Temp. Sen$Or 

Cireuit Openiflg Relay 
Solenoid Res;,tOf 
�HO wlo A.if Flow Metet') l����2:::::�,,",�k ConnectOf 

Verillblt Re.ittOf 
{wlo Air Flow Mewl 

T�---:::----Intake Ai" Temp. $efl10f 
!w/o Air Flow Meted 

EFI Main Relay 

Vacuum s.n.or 
Iw/o Air Flow Meted 

Fuel Pres,ure VSV 
(Eu'OPII 

Idle-Up v'ss:v=::����;�����i���(� O.Vllen Sensor-
(w/ TWe) AT 

Intake Air Temp. $enSOf 
Iw/o Air Flow Mellr) 

Cold S".t Injecto. 
Time Switch 

Fuel .... nu .. VSV 
{Europe) 

V.,iIJ.bIe Resistor 
(w/o Air Flow Meter) 
Vecuum Sensor 
Iwlo Ai. Flow Meter) 

Circuit Opening RelltV 

O�Vlilen Sensor 
(w/ TWCI 



FI·1I0 

W 
FUSible 

" Lillk 
1.25B S 

BiI"ery 

= 

EFI SYSTEM _ E lectronic Control System 

Fusible 
Unk 
O.B5R Ignition Switch 

AM 2 IG2 

Fusible 
U,,. 
AM2 30A 
"'E. ATI 
,�. 
AM2 7.5A 
IAWl 

EFI Main Relay 

Efl Mlin Relay '00 

. " 
Fuse IGN 
lOA !AE) 
7.5A !AT) 

E1 

= 

INSPECTION OF EFI MAIN RELAY (A E) 

1. INSPECT RELAY CONTiNUITY 

(a] Using lin ohmmeter. check that there is continuity 
between terminals 1 and 2. 

{b] Check that there is no continuity between terminal, 3 

and 4. 

If continuity is not .. specified, replace the relay. 

2. INSPECT RElAY OPERATION 

(a] AJ)9ly battery voltage &Cross terminals 1 lind 2. 

Ib] Using en ohmmeter. check thet there is conljnuill' 
between terminals 3 and 4. 

" operetion is nol U specified, replace the ,elay. 

INSPECTION OF EFI MAIN RELAY 
(AT and AWl 
(S .. procedure No.3 Cooling Fin Re ... V on pege CO-32) 



EFI SYSTEM - Eleclroni4; Control System 

Circuit Opening Relay 

To Stolln., Retty IAWl 
To Igf>ition S�ch (ST11 10Iherl) 

,---.-,::;---�� :���ne�el'r 

" 

STA 

" 

To fCU ISTA) 

Circuit 
Opening 
R,IIV 

FI·1iI1 

1 ... /0 Att Flow Meter) 

,.,. 
'0", 

Fuel Pump Switch 
tAir Flow Meter) 

To fCU IFC) 

INSPECTION OF CIRCUIT OPENING RElAY 
(AE wlo Air Flow Meter, AT and AWl 

1 .  INSPECT RElAY CONTINUITY 

(a) Using an ohmmeter. cheCk that there is continuity 
between terminel, STA and E l .  

(til CheCk thai there i s  continuity between terminl's B 
and FC. 

Icl Chack thai there is no continuity between terminals B 
and FP. 

If continuity is not as specified. replllCe the relay. 

2. INSPECT RELAY OPERATION 

Ill) Apply billery voltage across t6rminals STA and EI. 

Ibl Using an ohmmeter. check that there is continUity 
between terminals B IMId FP. 

lei Apply ballery \loltage across terminals B lind FC. 

Icl) Check that there is C()(Itinuity between terminal, B 
Inc! FP. 

II operation is not as specified. replace the relay, 



FHll EFI SYSTEM - Electronic Control System 

INSPECTION OF CIRCUIT OPENING RELAY 
(AE wI Air Flow Meter) 

1. INSPfCT RELAY CONTINUITY 

181 Using an ohmmetflt'. check thlll Ih,r, fs tor1lin� 

between tenninels STA 8M El. 

fb) Check thai there is continuity between terminels B 
and FC. 

lel Check that there i, no continUity betweeo t,","lWIlt 8 
Ind FP. 

If COntinuity i, not as specified. rep!K, the relay. 

2. INSPfCT RELAY OPERATION 

W' Apply battflt'y voltage aeron terminals STA and EI. 

Ib) U,ing ,n ohmmetllf. cheek that the.e is continuity 
between terminal, B lind FP. 

Ie) Apply battery voltag, across terminals B and FC. 

Id) Check that there is continuity between terminals B 
and FP. 

II opefltion is not as ,pecitied. replac, the relay. 



£FI SYSTEM - E lectronic C ontrol SVllem FI·93 

Solenoid Resistor and Injector Relay 

AE. (wlo Air Flow Mlterl Ind AT (w/o Air Flow Meted 

Ignition Switch 

FUlibie 
linl\ 

AM' 

AM2 JOA 

8al1etV 

AW (w/o Air Flow Meterl 

Fusible 
U," 
1 .258 

AW (wI Air Flow Meterl 

f"" 
AM' 

Fusib� 7.SA 
Link 
1 258 

OG' 

Injector 

Injoelor 

<cu 

L ________ ==::::=r=!NO 10 
No. 20 

'" 
'" 

+. <cu 

[=�__.:==::::::r�No. 1 0  NO. 20 

'0' 
'0' 

<cu 

L ________ -=::::::==!No. 10 
No. 20 

'0' 
'0' 



R-M EFI SYSTEM - ElectroniC Control System 

~ No. to +8 NO. 20 

INSPECTION OF SOLENOID RESISTOR 
(w/o Air Flow Meter) 

INSPECT SOLENOID RESISTOR RESISTANCE 

Using an ohmmeter, measure the resistance between !tIt
minel B end other terminals (No. 10, No.20). 

Resistance: 2 - 3 n each 

If th" resistance is not liS specllied. rep'"ce the resistor 

INSPECTION OF INJECTOR RELAY (AW) 
(5 .. procedure No.3 Cooling Fin Relay on page CO.32! 



EFI SYSTEM Electronic Control System FI-i5 

To Ignition Switch ISTl) !At" IIIld A TI 
To Starter Fle!IIY lAW} 

STA STJ 

Cold Start Injector Time Switch 

To feu ISTAI 

STJ STA r- ----

I 
L _ _ _ _ _ _ �-' 

Cold SbJrt Injec;tor 
'IITIIII Switch 

INSPECTION OF COLD START INJECTOR 
TIME SWITCH 

INSPECT COLD START INJECTOR TIME SWITCH 

Using lin ohmmeter, measure the resistance between each 
tenninaL 

Reillunee: 
STA - STJ 20 - 40 n below 30·C [as·F) 

40 - 60 n .bove 40·C 1104·FI 
STA - Ground 20 - 80 n 

II the resistance is not as spedfied, replace the switch. 



FI-96 

WATER TEMP. SENSOR 

EFI SYSTEM - E lectronic Control System 

Water Temperature Sensor 

" . 
i * O.� � 0.6 

0.' 

" 
20 0 20 40 60 80 100 120 

{_4) {321 (68){1 04)1140)(1 761121 2112481 

TEMPERATURE °C (or) 

INSPECTION OF WATER TEMPERATURE 
SENSOR 

INSPECT WATER TEMPERATURE SENSOR 
Using an ohmmeter, measure the rllsistlmce between IIle 
terminals. 

R.,ISUInce: Refef to chart 
If the resistance is not as specified. replace the sensor. 



£3:1 

R] iF-' 

Ten!inal 

t 

, 

EFI SYSTEM - Electronic Control System FI-97 

Vacuum Sensor {w/o Air Flow Meter' 
{Manifold Absolute Pressure Sensor' 

<cu 
Vpcuum Sensor 

Vacu"", 
Chambef fI-- . 

(Manifold Absolute P,es$tlre SellsOfI 

r�" �" 
PIM 

PIM v ee VCC 

" 

fROM INT AI(£ MANifOLD 

00 " " .. " 

m.,O"'"'' 

INSPECTION OF VACUUM SENSOR 

1. INspeCT POWER SOURCE VOLTAGE OF VACUUM 
SENSOR 

2. 

lal Disconnect the vacuum sensor connector. 
III Tum the ignition switch ON. 

leI lhin9 a voltmeter. measure the voltage between ter
minals vee and E2 of the vacuum sensor connector. 

Voltlge: 4 - 6 V 

INSPECT POWER OUTPUT OF VACUUM SENSOR 

tal Tum the ignitiOn switch ON 

(b) Disconnect the vacuum hose of Ihe intakl! chambef 
side. 

(c) Connect a voltmeter to lerminals P!M and E2 of the 
fCU. and meltSure and record the output voltage 
under ambient atmospheric pr8!lure. 

Id) ApplV vacuum to the vacuum senior in 100 mmHg 
13.94 in.Hg. 13.3 kPa) IIgments to 500 mmHg 
( 1 9.69 in.Hg. 66.7 kPa). 

(el Menure voltage drop from step (c) above for each 
SeQmenl. 

Voltage drop 
""" ... 

Vkuum 

�'" 
I�';:-) 
Vollege 
drop V 

' '0 

(
3 94) 
1 3 3,' 

200 

( �:.� 1 
300 400 500 

C4��0'� C:j�35) C696�7g) 
0.3-0 5 0. 7-0.9 1 1 -1 .3 \.5- 1 7  1.9-2.1 



fl-e8 EFI SVST!M - Electronic Control System 

Vatiable Resistor 

vee 

� VA> 

� E2 

Variable Resistor 
(w/o Air Flow Meter) 

<Cu 
r-

•• 
1+81) 

vee 
VA> 

E2 

-

INSPECTION OF VARIABLE RESISTOR 

1. INSPECT VOLTAGE Of VARIA8LE RESISTOR 

\II Using a voltmeter. measure the voltage between Ectl 
terminals vee .nd E2. 

Voltag_; .. - 6 V 

(b) Measore the voltage between ECU tenninals VAF anc 
E2 whilll slowly turning idle mixttlfe adjusting screw 
first fully couniorclockwise. and then fully clockwise. 

Ie) Chllck that the voltage chaf\g05 smoothly trom 0 V 
to appro •. 5 V. 



Eft SYST EM - Electronic Control System 

2. INSPECT RESISTANCE OF VARIABLE RESISTOR 

tal Disconnect the variable resistor connector. 

FI-89 

Ib) Using an ohmmetar, measUl'1l the resistance between 
the te�n3ls vee and E2. 

Resiltllnee: 4 - 6 kn 

Ie) Turn the idle midure adjusting screw lully coun
tllrclockwise. 

Idl Conncet an ohmmeter to terminals VAF and E2 
Tum Ihe adjusting screw fully clockwise 8nd check 
thai the resistance valve changes from approx. 5 k n 
lo o n  accordingly 



FI-100 EFI SVSTfM _ Electronic Control System 

INTAKE AlR TEMP. SENSOR 

or 4l$l 
The,miSlOt 

Intake Air Temperature Sensor 
(wID Air Flow Meter) 

5 
� z • 
:;; 
• 
� 

• 
, 

" 
, 

, .. 
" 

" 

-20 0 20 40 60 BO lim i 20 (-4) (32) (66)(I04KI40K176X212K248) 
TEMPERATURE'C I'F) 

INSPECTION OF INTAKE AIR TEMPERATURE 
SENSOR 

INSPECT RESISTANCE OF INTAkE AIR TEMPERATURE 
SENSOR 

USil'lg lin ohmmeler. menu.e the resistance between lilt 
terminals. 

Relistillnc.; R.f.r to chlrt 

If the resistllnce is not as specified, replace Ihe sensor. 



EFI SYSTEM _ Ele<:lroni c C ontrOl S ystem 

Oxygen Sensor (wI TWC) 

INSPECTION OF OXYGEN SENSOR 

1. WARM UP ENGINE 

fl-10l 

Allow the engine 10 re.c h normal operating temperature. 

2. INSPECT fEEDBACK VOLTAGE (VF) 

Connect the positive r� probe of a vollmeler to terminal 
VF of the check connector. and negative lEt probe to ter
minal E l .  Perform the test as follow,: 

I Warm up lhe o�vgen sensor wilh thll engine el 2.!looL 
<Pm lor eppto�. 90 seconds. 

I ! Shotl leMIinals T .nd £1 of 1M check connector. ! 
AlId maintain engine splHld .1 2.5oo .pm 

I I Check the .... m ber 01 times Ihe v ohm.r.. needle lluclu-'es I n 10 secoods. 

I Le$$ Ih.n 8 time. 
8 tomes 
or more 

I
w.rm up th

.

" oxygen $fIflSO' wittl lh, �in • •  1 2.50001 
IflnI lor appmx. 90 seconds. And maintain engine al 
2.500 rom 

( Nomlill ) 

I 
I Check the number 01 lime. the vol\melet needle 

fluctuates on 1 0 seconds. 

I Le$S than 8 limes 

! Unlhort �fT'llnllb T and £1 01 the check connector. ! 
And rminlain engooe speed 81 2.500 rpm 

I I Mlas",e voltage I)olween le<m;nlll$ \iF and EI I 
Mewe Ih .... Q II 

l o v  
Norrml code 
and code 21 

8 I,"," or more 

Zero 

jM8lfurK:tion codelll 
(h. code 21) 

( R�ir the relovant diagnostic: code 

(j) 
t(lNlINUEO ON PA.GE FI·I 02 

I 
,�, 



FI-l02 HI SYSTEM _ Eleclronlc Control S y stem 

CONTtNUED FROM PAGE fl-I01 

CD 1 , • 

I ( Repair Ille rltlltvllOI diagnostIC codlt. ) 1 �all"OClion codlt(') 
(E. cOOo 2 1 1  

I Rud .nd record dillgnollic codll. (SH page FI·261 I i 

® 

1 
i 

Normlll code 
and code 21 

I UO.hort lcrmin.l. T eOO EI of tile check CON\tH;lor. 
Ana meiol .. n lrogino 81 2. 500 rpm. I 

I Musure voltage between I..-mlnals VF end EI I 
I 

lo v , v 
I o;scoonect the PCV hose. I 

I I Meas",.. voltage between tenn�� VF IIOd [I . 

JMore INn 0 V 

( ReplI;" (Ove. rICh) ) 

I Disconnect the wlte. temp senSOl" conne<:!or end J coone<:t 'esislor w,th e resiillloce 01 4 - 8 1<.0 or 
IIIlOlhllt codlKl W Illi. temp. sen5Of. 

I Short lermloals T Ind E 1 01 Ihe check conn«lor. I 
, 

I Wa.m up Ihe oxvgen sensor w,th the engine al 2.500 I rpm for appro •. 90 secondS. And ma;o!ain engine 
speed al 2.500 rpm. 

I Measu.e voltago betwaen lormlnal. VF and EI.  I [0 V ' V  

Replace lhe o.V9«I sensor. RllINir rOve. Ie,n) ) 



AE 

fFI SYSTEM - E lectronic Contro l S ystem FI-103 

ATandAW ��T 

3. INSPECT HEATER COIL RESISTANCE OF OXYGEN 
SENSOR 

Using an ohmmeter, mellSure the reststance between the 
terminals +8 lind HT. 

Realatance: 6.1 - 6.3 n 

If the resistance is not lIS specified, replace the sensor. 



FI·104 EFI SYSTEM EIeeU'Onl c Control System 

.,. Electronic Controlled Unit (ECU) 

s� 
INSPECTION OF ECU 

NOTE: The EFI circuit cen be checked by measuring 11M! 
,niltlnee lind voll9g e 91 Ihe wiring connectors of tilt 
ECU. 

, . INSPECT VOLTAGE OF ECU 

Check the voltag e betwe8f"! e9ch terminal of the wiring 

Terminal. f-----
+8 _ £1 ., .  

BATT - £ 1 
IOL - £2 

._ --

VTA - [2 

vee - £2 -- . 
IGT - £1 

STA - E l -;;- ; 0 _ EOI 
No. 20 �02 

W - E l  
---- ;. " .... :.. £2 

vee - £2 
THA - £2 

THW - E2 

AlC - El 

T - £1 

STH - El 

ECU Termin,I. 

connecto,.. . 

• Turn the ignition switch ON . 

• Meesu.e the voltlge at IIsch term;i\31 

NOTE: 
• Perform III ... oItag e measurements .... ith the connectors 

connected . 

• Verity the' the battery voltage is 11 V or more when Ihi 
Ignition ,witch is ON. 

Voltage at ECU Wiring Connectors 
(TCeS ECU w/o Air Flow Meter) 

(;ondilion ST,) vol\aill !VI 

Ignitioo SfW ON 1 0  _ 1 4  

- 10 - 14 

Th.ottle valyo ope/l 4.5 - 5.5 

l hro1tte yalve fully closed 0.5 or Ins 
Ignitioo S/W ON T h .ottle valve lully open 3.5 - 5.5 

- 4. 5 - 5.5 
C.anking o. idling 0.1 - 1.0 

CllIJlkinll 6 - 1 4 ---
Ignition SfW ON . 9 - 1 4  

No t.ouble (Cheek eng ..... warning (ight 0111 and eng;n.e .unolnll 9 - 1 4 

.�- ---... -

fgn,tioo SIW ON 

1----- . --

Ignition S/W ON 

,"t8�.e air temp. 20·C (6S"F) 

Coolant tllmp. 80·C 11 76°F) 

Au coodillORlng ON 

Check CO<V>llClor T - £ 1 not .kart 
Check COIlMCtor T - E I &hort 

Idling 

�x. 5.000 rpm or more 

3 . 3 - 3 .9 

4.5 - 5.5 

2.0 - 2. S 

0 . ' 0 . ' 

5 - 1 4  

4.5 - 5.S 
0.5 01"  ItSS 

0 - 3 

1 0 _ 14 

ro, r:g ISu.1 ,- '.I. el .l�l ' l'� -"-� 
'" �' l lGtl u ,� 5"'"1 Vf I (2' Nt" I Ilt. ... ccIVT .... n $PO .vc w ·e 

, 



T.m>ine!. 
•• - E, . 
... 

BATT - E' 

VL " 

'ITA - E2 

vec - £2 

IGT - £ 1  

STA - E I 

No. I O  EO' 
-

No. 20 EO' 

W - E l  
ve - " 

v5 -.£2 

THA - [2 

'"W " 

Ale " 

T - [I 

RiP - El 

EFI SYSTEM Beetronic Control System 

Voltage at ECU Wiring Connectors 
(TCCS ECU wI Air Flow Meter) 

FI·l01S 

Condition STO lIollaII' (V) 

9lition S/W ON 10 - 1 4  

- '0 - 1 4  

Throttle valve open 00 " 

Throttl. valve fully closed 0.5 or In, 
Ignition SfW ON 

Th.onle valve fu�y open 3.5 - 5.5 

- 4 5  - 5.5 

Cranking 01 id�n'il 0-1 - 1.0 

Cranhlg 6 - 14 

Ignition 5/W ON 9 - 14 

No ttOllb/e (Check &ngine w.mln'il �'ilht off) .� engine running 9 - 14 

- 5.1 - 10.8 

9>ition SlW ON M.awrin'il plate fully clo,ed 2.5 - 5.4 

Measuring plitt. fully open 6. 2 - 6. 8 

Idli"'iI 3.9 - 5.S 

Intlke li' temp. 20°C t8B"F) 2 - 2.8 

Cooll1nt "mp. ao°c n 76°F) 0.4 - 0.7 

Air conditionin'il ON 5 _ 14 

!gnit>on SIW ON ChKIr. conneetOt T - e 1 not thOt1 10 - 1 4  

OUI(:k ConnectOl T - e 1 shOll 0.5 or 'es, 
Fuel control S/W NORMAL 1 0  - 14 

I'vel control SIW SUPER 0.5 Of lest 

r- idmll 0 - 3  
5TH - El 

Awro� . 4.350 rpm Of more 10 - 14 

£CU Terminals 

roo � 5 ' 4 " fl'Ul w , 1 � IGf I oS " I " velllSl"'" M' . " " 

'" �IIGI " ' " I�cl �T IlII'll4Ie u I 0)( IICC I VT.. TINI '" 5TPI SPO . .  



FI·11)6 

T •• miMI. 

III - E2 

VTA - £2 

vee E2 

lHA - E2 
THW - [2 

G - Ga 
NE - GE::I 

ECU Termimll. 

J" .r 
� , :- '" 
." � . ' " ,� , 

EFI SY STE M - Electronic COf'Itroi System 

[Cu 

""1. 

2, INSPECT RESISTANCE OF EeU 

CAUTION: 
• Do not touch the fCU terminell, 

• The teltar probe Ihould be Inserted into the wifing 
connector from the wiring aide. 

Chsck the resilience between each terminal of the wiring 
connectors, 

e Disconnect the connectors from the ECU, 

e Measure the res;stllnce lit IISch termon,,!. 

Resistance of ECU Wiring Connectors 
(TeCS ECU wlo Air Flow Meterl 

COndition R •• I.unc. 111 1 
Throttle vulv a OPiln Inlonrty 

Throttle valve fully elosed 2,300 Of less 
Throttle .. ,Ive luW y open 3,300 - 1 0, 000 

Thfl.>tllo! va"'. 'ulv elosed 200 - 800 

- , 3 ,000 - 7 ,000 

Int,ke .... temp. 20·C (68°FI 2.000 - 3,000 

Coolant temp. eo·C !176·f/ 200 - 400 

- ' 40 - 180 

- 140 - 1 80 

I�(; I VAr 09 , I � T ITtI.Oo � tM THW IC I SEl M' .. , 
STt11 Vf I tZ�1 Nt I IDI- Ivcc � . " � �'I w .. 



T .. ml ...... 

IOL - E2 

VTA - E2 

vee - E2 

VS - E2 

ve - E2 
THA - E2 

THW - E2 
G - G8 

�NE-�GH 

EeU Te.mlnal, 

.. 0011 ';'Z: St .. 1 Vf £021 jg. 
., " "" 

EFI SYSTEM - Electronic Conl.oI System FI·l07 

,� W 
, . "' ,"0 

Resistance of ECU Wiring Connectors 
{TCeS ECU wI Air Flow Meter} 

Co<KIltIon 1I .. lstano:. un 
Ttvottle va""" opeo Infinity 

TlYotll8 v ...... t",1y dosed 2, 300 or Ifns 
TIMonle v<llve tully opeo 3,300 10,000 

Throttlro va"'" t u ly c losed 200 - SOO 

3,000 - 7,000 

Measuring plate fully cloud I 20-400 
Measuring pate fully opeo 20 - 3,000 

- _...2.00_-_
� I nllke air temp. 20'C (6S'F) 2,000 - 3.000 

CooIanl lemp. SO'C (1 76"f1 , 200 - 400 

-j 
\<10 - 180 

- ''0 '"0 

,r , I Q a Gel G � " vs 1,1I .. Ie .. TT1.B\ 
M'I"'c " ox I vcc vTA THW '" 51' I $I'!) .. 



A 108 EFt SYSTEM Electronic ContrOl S'(1.tem -

Fuel Cut RPM 

mY" 

INSPECTION OF FUEL CUT RPM 

1. WARM UP ENGINE 

Allow the engine to reach normal operating tempefltur.. 

� , 

l . 

~ 
,�, 

INSPECT FUEL CUT RPM 

• 1 Disconnect the connector from the throttle position 
sensor. 

101 Short terminals IOl and E2 of the wiring connectOl". 

" I  Gradually raise the engine rpm and check that t'*-
is lIuctuation between the fuel cut and fuel retum 
points. 

NOTE· The vehicle should be stopped. 

Fuel cut rpm: 
wlo Air flow meter 1,800 rpm 
wi "it" lIow meter 1.400 rpm M/T 

(ldle·up VSV OFF) 
1 , 600 rpm M/T 
(Idle-up VSV ON) 
, .600 rpm A/T 

Fuel return rpm: 
wlo Air Flow Meter 1,400 rpm 
wI AI, Flow Mete, 1.200 rpm 



EFI SYSTE M _ Electronic C ontrol System FI·10G 

High-temperature line Pressure up System 
(Europe) 

<C" 

To Cin:uit Opening Relay -----------� S,. 

To HI Main RlNv ___ , _______ -¢ ., 

ContinUIty � 

No Contonuity 
'" 

Fuel P'8SSurt IISV 

Wete. Temp. Sensor r----h""+--� '"w 
L-____ --<> E2 

" 

INSPECTION OF HIGH-TEMPERATURE LINE 
PRESSURE UP SYSTEM 

1. INSPECT WATER TEMPERATURE SENSOR 
IS .. plgl FI·96] 

2. INSPECT FUEL PRESSURE VSV 

A. In'pect VSV for open circuit 

Using an ohmmeter. check thllt there is continuity be· 
tween the tllfJTlinals. 

RI.il,-ncs (Cold]: 33 - 39 fl 

If there is no continuity. rllploce tt\41 VSV. 

8. Inlplct VSV lor glound 

Using en ohmmeter. check thot thele is 00 continuity be
tween each terminal and the body. 

If there is continuity. leplace the IISII. 



Fl l l O  EFI SY$TEM EI t o · C t OI S  t - ec r me � , ys em 

Ai. 

I 

� 
( r  ..... F 

(�� " 

I!�.� =f ,E _ , )  

1 6 � . • '<I, 
I 

C. Ine!Met VSV operation 
oj ChICk the' ail does not flow from pipe E 10 pipe F. 

bl AppI.,. batter.,. voltltgtl acron the te.minals. 
., Ch�k that eir flows from pipe E to the filter . 
II operation is not as specified, replace the VSV. 

.. 

" 



To Ignition SWI,ch 
(AE a(l(l AT) 
To Ster,er RNY 
IAWI 

Idle·up 
VSV 

EFI SYSTEM - ElectrOflic Control System F l ·' 1 1  

Idle-up System 

ECU 

__________________ � S'A 

,-----------QV.ISC 

" 

INSPECTION OF IDLE·UP SYSTEM 

1. INSPECT BATTERY VOLTAGE OF IDLE·UP VSV 

(a) All secessories swilch&d olf 
Ib) Using a VOllmel8l", cheek that il Indicates battery 

\foliage during crenking and for ten seconds ,fI,r 
Sliming. 

2. INSPECT loLE·UP VSV 

A. Inspect VSV fat open circuit 

Using an ohmmeter, check that there is continuity be· 
Iween Ihe termon,,!s. 

Resistance (Cold): 37 -44 n 

If there is no continuity. replace the VSV. 

B. Inspect VSV for ground 

Using an ohmmeter, che<:k that there is no continuity be· 
tween each terminel end the body. 

If Ihere is continuity. replace the VSV. 



FI-112 EFI SYSTEM - Electronic Control System 

C. Inlpect VSV operation 

tal Check Ihel eir flows from pipe E to pipe F. 

/"" �NOA" 
- , 

E if (A;' 
� 'f 

, L-l 
e e 

, . 

(b� Apply beuery Yollage across the terminals. 

Ie) Check that air flows from pipe E 10 pipe F. 

If operation is not 85 specified. replace Ihe VSV. 



Problem 

Et>gi". overh.al, 

Probl.m 

Engine ""il not crank 
or cr,nk. iJowly 

Et>gine ""�I not .tart! 
hard 10 sl8ft 
!crank OK) 

Probl.m 

Rougl'o idI •. $Ia1t or 
�ses 

ENGINE MECHANICAL _ Trouble.hooting (4A-GE) 

TROUBLESHOOTING (4A-GEI 
ENGINE OVERHEATING 

Pouibl. ce .... R ..... eIy 

CooNng system " �Ity Tro�bllshoot cooling Iystem 

1ne00rect ignit,on timing RIMl timln; 

HARD STARTING 

Ponlb', CIUt. Rom.", 

Starting .y ...... la�Uy Troubleshoot ,tarting ,y ... m 

No , .... 1 '�ppIy tQ injeelOl TroubiHiIool EFI .yU.m 
• No fuel if! l'nk 
• Fu.1 pump not ",,011,,"'g 
• Fu.1 1ine clogged or leak",,, 

Eft .y.l .... p<obl.ml Aepair " l>eCessa..,. 

ignition p<obIem, p.rlOtm spark .... 
• Ignition coil 
• !g;niter 
• Oistributo, 

Spark plug 18�lty In$pe(:t plug. 

Higr.-ten.ion COtd dl,connected or Inlpeel cordi 
brok.n 

Vacuum leaks A.""ir., r>ecH'''''' 
• PCV line 
• Eeft lin. (wI EGR .yll.ml 
• Intake manilold 

(Air in"ke cr.,mbet" 
• tmake •• control val..-
• Th,ollie body 
• Br&k. boostOfIine 

Pu�ng on .... between .ir flo"" mete, Repair n neees"..,. 
&nd Ih,ollie body 

Low comprns;on Check compression 

ROUGH IDLING 

Po ... ibl. ce .... R.medy 

Spa,k plug faulty Inspect plug. 

H'III>-Iention cord fautty Inspeet Cordi 

IgniliOfl wirong 'aulty InSpecl wimg 
Ignition p<obIeml 

• tgnition cool t ... peel co'l 
• igniter Inspect ;gnll.r 
• Oisl!,buIOt Inspect distributor 

loco<re<;\ ignition lirrolli A_I liming 

IncOfre<:t valv. dea'loc, Adjult valve de ... ,...,. 

EM-11 

.. ,. 

CO-5 

EM-31 

'''' 
ST_2 

fl-IO 

IG-'9 

1G-20. 21 

IC-20 

EM-41 

.... 

IG_20. 21 

1G-20 

EM_37 

EM.35 



EM- 12 ENClINE MEC HANI CAL - Troubleshooting 14A-GEI 

ROUGH IDLING (Cant'd) 

Probl ..... POlilbl. cau .. A.mad., 
I 

Pa,. 

Rough idle, 811h or Vacuum .. aIt, Repeil l'\aceuaIY I mitsft (Cont'dJ • PC'tI�,.. 
• EGR lina ( ... / EGR ,yateml 
• tntllke m"';loI<I I 
• Air in"h chlmbat' I I lInl8h ai' control Y81v.1 
• Th,ottll body 

I • Br'�. boo$ler �n. 

I Pullin(! on Iii betw."n a" llow metu, R.p .... as ",",15.,,, 
tnd throttle body 

Incorrect Idle IIMIId Adjust id� speed EM_39,42 
Efl l.,lIem prob"ms R.p.aif " I'IKlSlltry 

I EGR va ..... IluJiy Che<;k [GR valv. 
Engine ovem.lla Chick eoolin9 SVlllm I CO-5 

low compr",1on Chtc� eom�$IKm \ EM-47 

ENGINE HESITATES/POOR ACCELERATION 

ProD ...... Po .. ibl. Cau" A.mldV h,. 

Engine htlsil�"sJ Sp¥k pIi.Ig faulty Inlpeel plug. I IC-2O. 2 1 
poD< accete<atoon High-t_1on cord t .... n., Inspect cord1l 1 1G·20 

Vecuum Ie .... Repair lit nKlssa", 
• PCV liM I • [GR �n" 
• IfItakl man;told I 

lAO' int ..... cNrmbef) 

I • "" k, air control v .... 
• Throttle bodv 

I • Brakl booster lint 

P..,110"9 in "" between ,ir 110 ... R,pai, as necns.ary I 
meter lind Ih,ottltr body 

I EM.37 Incorreei .gnrtion hming Re5el lnl"'9 
Incorrect VI"" cle.,.nctr Adjust v,lv. cie,flKlce I EM-35 
Fuel lvstem cloggod Chec� hoel .vstem 

AM tie • ...." doggoId Cheek air c .. _ EM·34 
EFI Iyt;tem preble""" Rep.Ir " fMlCISllfY 
Engine ovemeats Check cooling IV" ..... ca·s 
low comptelslon Check COfTll)fOS51On EM.41 



EN G I NE MECHANICAL - T rou b l es hooting (4A-GE) EM-13 

ENGINE DIESELING 

Probllm Pos,ibll nute Remedy Pigi 

[ngine d .. ",1Ing EFI ,,,,tern probMmf Repair at nlCIfMty 
huom, wlMltO ignit!Ol1 IncOfTtct 'llflition timing 
,witch " h.nled 0111 Resel timing EM-31 

EGR IYI'lm ' .... Iy {wI EGR SV.te"" Check EGR .",Iem 

AFTER FIRE, BACKFIRE 

Pfoblem Pouibll ClUte Almldv .... 
Muilier e�plosio<1 DlcelerallOn luel cut IV$lem Itway_ all Chflck EFI (lUll cutl 'ylltem 
!;titer Ini on Of' svstem always 011 Cl\eock Of' Syll'� 
declle'llion OI1ly 

Mullief l.pIo� Air cleane<� Check I" cleane, EM-34 
\liter fnl II thfl time HI system problem 1'Iep.eoi, II neelnary 

I Incorrect ignit!Ol1 hming Rlsel timing EM_31 

Io1correct valvl clu,ance Adjust vllve cltia,en.r;e F.M-3!! 

Engine backfnl EFF IVIlem p<obLem Repair as necessary 

Vecuum Il3k Check hoses Ind repI" al 
I PCV !>oS" 
I Io1Uk" manifold 

!Air intake chamber! 
I Intake ai, COl11foi y.lve 
I 1 h,ollle body 
I Bnlke boosler ""e 

PuWing in I" betw .... lir 110 .... meter Rep .. , IS necUUry 
.nd throttle body 

Io1sullieiflm Fuel flow Troubleshoot luel "Slem 

Incorrect iQllition liming Resel timing [1.4_31 

1nc0l1'1K:1 valve cLearlOCe AdiuSt valve cle ... lnee EM-35 

Carbon deposits in combustion Inspect cylinde< "-lid £M_1 011 

"""""" 

EXCESSIVE Oil CONSUMPTION 

Pfobtem POllibl1 Clute Almedy Pigi 

EXCenlYI o� O� Ie.k RePl'ir as necessary 
consumptIOn PCV hne clogged Check PCV 1,-,1tn'I 

Pilton ring worn or dam;>ged Cl\eock 'ings [1.4_131 

Vlltltto Slem and guide buaing worn Chec\ v.lves Ind guichl EM-l01 
bushings 

Vitlwlilem oil sell worn or damaged Check 011 M'� 



EM-14 ENGINE MECHANICAL - T,oubleshooting 14A-GE) 

EXCESSIVE FUEL CONSUMPTION 

Probl.m P", .. lbl. ceuM -- Pag. 

Poor gasoline miIuge Fuel INk ReptMl' &1 nKOIUDry 

A .. cIH.- cloHed Check air d • .ner [M_34 

mCOff.cl igni60n timing A.MI timing EM-37 

EFI Sfft..., problem, R.pair., OKHsa"l 
• Injeclor faulty 
• O'C.I .... "ion fuel Cut IY5tem 

faulty 

Idle apeed to high Adjom idIto .PMf;I £M-39, .2 

Sparl< plug faully Inspect pIu!1S 1G_20, 21 
[GR IYII.m ..... s on Chec:k EGR 'Y5tem 
Low compr.uion Check compression EM_41 
II ... imCorO(loertY ",Iklted Inflat. lifH 10 proper ptelSUr. 

Cluk:h slips Troublnhool ctulch 

a.akes drag TroubilfhOol brakes 

UNPLEASANT ODOR 

Probl.m POIIJb4oe cus. R.m.dy '''. 

UropInHnl odo.- Incorrect idle speed AdjYtI idloo speed EM_39, 42 

Inoorrect i9<'ilion limong R'Hlliming EM_31 
\(Kuum I.ah Repllir " nee.55a.., 

• PC\{ line 
• EGR �nfI Iwl EGR $yStem) 
• lrltaka manifold 

tA .. inlllk. chamber) 
• I,"ak. o.:ont.oI vIlYe 
• Throllloo body 
• Btalte bOot, .. line 

EFI .yst"" ""� R.p." &1 oec .... ry 



EM-34 
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ENGINE MECHANICAL - Engine Tune-up 14A- G£1 

ENGINE TUNE-UP (4A-GEI 
INSPECTION OF ENGINE COOLANT 
(See Itepi l ind 2 page CO-SI 

INSPECTION OF ENGINE OIL 
(See Itepl l ind 2 on plge LU-SI 

INSPECTION OF B:4lJ'ERV 
(See stepi , and 2 PI�CH·_41 

Stlndard lpeciflc g •• vlty; 
, .26 - 1 .21 whln tully chlrgld It 20·C (6S'F) 

INSPECTION OF AIR FILTER 

I. INSPECT AIR FILTER 

Visually check thlt ttle element is nOI excessively dirty. 
damage � oily . 

z. CLEAN AIR FILTER 

Cleln the element with compressed ilir. 

First blow Irom the bilek thoroughly. Then blow off the 
I'ont of the element 

INSPECTION OF HIGH-TENSION CORDS 
ISee P'gl 10-201 

Mlximum reliltlnee: 26 kn per cord 

INSPECTION OF SPARK PLUGS 

Conventional Tipped Type 
ISee page IG-201 

Correct electrode gllp; 1. I m!TI 10.043 In.) 
Recommended .park plugs: 

NO Q20R-Ul1 
NGK BCPR6EY11 

Platinum Tipped Type 
ISee p.ge IG-21) 

MI)timum electrodl gep; 1.3 mm 10.051 in.! 
Correel electrode gllp of new plug; 

1.1 mm (0.043 in.) 
Recommended Iplrk plugs: 

NO PQI6R 
NGK SCPfl5EP1 1 

INSPECTION OF ALTERNATOR DRIVE BELT 
ISee ltep 3 plge CH-". 

Drive belt dellection: 
Nlw belt .. - 5 mm (0.16 - 0.20 In.l 
used bett 6 - 7 mm (0.24 - 0.28 In.) 

Drive belt tenlion [Reference); 
New belt 70 - 80 kg 
Used belt 30 - 46 II; 



ENGINE MECHANICAL _ Engine Tune-up 14A- G E ) EM-3S 

ADJUSTMENT OF VALVE CLEARANCE 

NOTE: Adjust the valvlI cillarance while the engine is 
cold. 

1. REMOVE CYLINDER HEAD COVER (See �g. EM-l02) 

2. 8ET NO.1 CYLINDER TO TDC/COMPRESSION 

I.) Tum the cr..,klh.ft pulley Imd align its groovlI with 
the timinlj m ..... "0" of thll No.1 timing belt cover lAE 
or AT) or timing pointllr (AW). 

(b) Check thai thll valve lifters on the No.1 cylinder 81'11 
100M sod v,lve lifle,. 0fI Ihe No.4 "11 lighl. 

If not, lurn thll crtlnkshalt onll 'Ivolution 1360°) end Ilign 
the mlrit II above. 

3. ADJUST VALVE CLEARANCE 

la) Chllck only those valvlI$ indical«l II .hown. 

II Using . leeler gauge. mlll,lHlI the clearance bel
ween the valve tiller and cemsh.ft. 

• Record Ihll v,lve cle8rance maasurements which 
ara OUI of .pacification. They will be used 111M" to 
determine the required rllplacement &djulling 
shim. 

VaivII ele,rane- (Cold): 
Int.ke 0.115 - 0.26 mm (0.006 - 0.010 in.) 
hh.u.t 0.20 - 0.30 mm 10.008 - 0.012 In.J 

11» Tum the erankahall one revolution (360·) .nd align 
the ma .... as .bovII. (See procedure slep 2) 

Ie) Check only the v.lvlI$ indicated .s shown. 
Measure Ihe valve clearance. 
(See procedure step (a)). 

lei) Remov' the adjusling .him. 

e Tum the crankshall lO position the c.m love of the 
c.m$h.tt 0fI lhe &dju.ting v.lve upwa.d. 

e Using SST IAI. prlSS down Ihe ",alve lilter and 
plaee SST Ie) between Ihe com.h,ft and valv, 
�ftllf. Rllmove SST (AI. 

SST 09248-55010 

NOTE: Belore prllssing down the ",.Ivll lille •• position thll 
notch toward the .park plug. 



EM-38 ENGINE MECHANICAL _ Engine Tune_up 14A-GE) 

• Remove the adjusting .him with a small 
screwdriver and magnetic linger. 

(e) Determine the replacement adjusting ..tIim .ilt 
following Formu'- or Charts: 

• Using a micrometer. measure the thickness of:the 
shim which wu removed. 

· t: 

• Calculate the thlckne$, 01 a new .him so the valve 
cleanlnce comes within specified value. 

T . . . . . Thickn ... of u-sed Shim 
A • .  . .  Measu,ed velve clearance 
N . . . . . Thickness of new shim 

Inake N _ T + IA - 0.20 mm 10.008 ;,..)) 
Ex","u.t N ::  T + IA - 0.2fi mm 10.010 in.1I 

• Select a new shim with . thickness B$ clo.e II 
possible to the celculated vatues. 

NOTE: Shims are available in seventeen sizes of 0.05 
mm (0.0020 in.!. from 2.50 mm 10.0984 iroJ to 3.30 mIT! 
(0. 1299 inJ. 
It) I,.st&ll a new edjustlng shim. 

• Place e new adjusting shim on the velve lifter. 

• U.ing SST 1A1. press down the valve liftar end 
remove SST fB). 

SST 09248·55010 

!g) Recheck the valve cle�nlnce. 

4. REINSTALL CYLINDER HEAD COVER 

[S .. pege EM·Ul) 

Adjusting Shim Selection Using Chart 
IS .. pages EM·19 ,.,,;j 20) 



ENGINE MECHANICAL - Engine Tune-up I4A-GE) EM·31 

ADJUSTMENT OF IGNITION TIMING 

1. WARM UP ENGINE 

A'ow the eoglll4l to reach normal Operating temperaU"e. 

2. CONNECT TACHOMETER 

(AE. AT and AWl 

3. 

4. 

Connect the IISI probe of a lachOmll1tf 10 terminill lG .... 01 
th, cheek connector. 

LOCATION: See page FI·8S 

!Re' .. enc, IAT and AWlI 
Conne<:1 the leS! probe 01 I tachometer to the negari"e 
l::::.t terminal of the ignition eo�. 
CAUTION, 
• NEVER allow the tachometer termlnll to touch 

ground II it could ,"ult In damag, to the Igniler 
andlor ignition coil . 

• AI .0".,. tachom.t .... Ifl not compatibll with dti. 
ignition ,y,"m. we flKommen.ct thlt you confirm 
the compatfbillty 01 your until b,for. ullng. 

SHORT TERMINALS T ANO E1 

Using a .. <Vice wire. shorl termin{lll T and El of th' check 
COntlCCIOt. 
LOCATION: See page FI·89 

ADJUST IGNITION TIMING 

II) Using I liming l;ghl, check the ignition timong. 

Ignition tlml"9: to· 8TOC @ Idl, 

0:>1 Loosen ,h. two l"IoId-down bolts. and Idjult by turn· 
Ing the DISTRIBUTOR. 

Ie) Tighten Ihe hold·down boIta. .nd recheck the ign!. 
IlOIl liming. 

Torque: 200 kg·cm (14 ft·lb, 20 N·m) 



EM-3' ENGINE MiECHANICAL - Engine Tune-up I4A-GEI 

15. UNSHORT TERMINALS T AND El 

Remol/e the Mrvice wire f!'(lm the check connector. 

6. FURTHER CHiECK IGNITION TIMING 

lenition timing: 16' BTDC Of more @ ldle 



ENGINE MECHANICAL - Engine TUM-UP 1 4A-GEI EM-3g 

ADJUSTMENT OF IDLE SPEED Iwl TWC) 

1 .  INITIAL CONDITIONS 

lal Engine 8t rellch normal operating ternpereture 

(1)1 Air deaner installed 

lei All pipes lind hoses of air induction system con-
necled 

Id) All Y8C\Jum lines connected 

NOTE: All YKuum hoses for EGR SystemB, etc. Bhould 
be propllfly connected. 

lei EFI system wiring connectors fully plugged 

(f) Ignilion liming sel correclly 

{gl All accessories swilchitd OFF 

Ihl Trensmisslon in "N" range 

2. START ENGINE 

3. CONNECT TACHOMETER (5 •• page EM-371 

4. CHECK AIR VALVE OPERATION 
(5., page FI-871 

6. ADJUST IDLE SPEEO 

la) Race the engine at 2.500 rpm for a few $8Conds. 

(bl Check the idle speed. 

Idle speed: 800 rpm 
(wI Cooling fen OFF) 

lcl Adjust the idle ,peed by turning the IDlE SPEED 
ADJUSTING SCR£W. 



EM ... ENGINE MECHANICAL Engine Tune-up (4"·GE) 

COMlle, 

IDLE HelCO CONCENTRATION CHECK 
METHOD (wI TWcl 

NOTE: This ChKk I, used onlv to determine whelher or 
nol the idll HCICO complies with regulltions. 

1. INITIAL CONDITIONS 

Ie) Engine 81 reach norm.l oper.ling tempe.,tu,e 

fbi Air ele_r onltalled 

!cl AI pipes and hoses of ai, indue,ion system con-
-'" 

(dl All accetllories switched OFF 

Ie) An �acuum lines p.openy COMe(:led 

NOTE: All vacuum hoses lor EGR systems. etc. should 
be property connflCled 

III EFt syltem wiring connectors fully plugged 

(gl Ignition liming set Conetlly 

!hI Tlensmission In N range 

(;l Tachometer .nd He/CO mete, calibrated loci 81 
nand. 

2. CHECK OXYGEN SENSOR (5 •• palle F'·10ll 

3. CHECK VF VOLTAGE 

4. 

5. 

.. 

t.) Conn8<:t the positive l.!oj probe 01 a voltmeter to ter
minal VF of the check cOl1neclo,. and neg.tivI ld 
probe to IlIrmiOllI IE I. 

til Hold the engine speed al 2,500 rpm lor Ippro�. 90 
lII'Conds to WIt1'TTl up the o�yge" .ensor. 

Ie) With engine idling. me •• ure lhe VF voIuoge. 

VF volt'ge: 2.5 � 0.6 V 

If thl Vf voluoge is nol .. specIfied. ehe<;k the air Induc
tion system. If necesslry. 1M Efl SYSTEM. 

RACE ENGINE AT 2.500 RPM fOR APPROX. 110 
SECONDS 

INSERT CO METER TESTING PROBE INTO 
TAilPIPE AT LEAST 40 em 11.3 Itl 

CHECK CO CONCENTRATION AT IDLE 

Wail .t tellSt one minute befor. mellSuring to Iallow the 
ooneenlTllion to "abili�l. Complete Ihe measuring within 
three minutH. 

Idle CO eooeentrltion: 0 - 0.5 % 
Iwl Cooling 'In OFF) 

If the CO eOOCflltfation dOllS not conform 10 'l!1Iulalion5. 
$tie the table below for po.sible (aU$tIs. 
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ENGINE MECHANICAL - Engine tune-up {4A-GEI EM .. , 

Troubleshooting 

SYMPTOMS CAUSES 

Rough idle I. �aulty ignition: 
• Ineor'U�1 liming 
• Fouled, .horted or irnproperty gepped plug. 

Rough idle 

(Fluctuiltltlg He llIeding! 

RoughKltt 

(Bleck smolte from •• hlUid 

• Open Ot c.o .. ed ignition w"" 
e CtlIC�ed di.t.ibutor cap 
• Inl ...... ,it cQnltol VDIv. 

2. 'nco"eet velve clearance 
3. Le.ky EGR valve {wi EGR .yltem1 
4. Leakv Intake IIfId Il<hlull velvlI 
"i LtoDky cytindet 

1. Vecuum lealr.· 
• Vacuum hOM! 
• EGR velve Iw/ EGR .ystem' 
• Intake manIfold !A" intake ch.ambet) 
• Intah conl.oI vII"e 
• Throttle body 
• Cy�nde. huad gnke' 
• Bra ..... booster line 

2. lean mi�IUfe uuling mi$'.e 

I. Rntrictod ai, lilter 
2. F.ulty EFI .y.tem: 

• f ... lty pressure .egulator 
• Clogged fuel .elurn iffIe 
• F autty air flow mile< 
• Defeclr.. wal ... lemp . •  en_ 
• Detective ait temp. llHlSOI 
• Flulty ECU 
• F .... ty injector 
• faulty cold start injector 
• feulty Ih.ottle po"lion s.ensor 



EM-42 ENGINE MECHANICAL EngiM Tune-up 14A·GEI 

ADJUSTMENT OF IDLE SPEED AND IDLE 
MIXTURE (w/o TWC) 

1. INITIAL CONotTIONS 
III E"9ine " reach normel oper8ling tempera lure 

Ibl Air dlllner instened 

Ie, All pipe, el\d hOMa 01 air induclion system con-
nected 

lell All vacuum liM. properly conne<:ted 

lei EFI system wiring conneetors fully plugged 

(fl Ignition timing tet COITe<:tly 

191 All accessories switched OFF 

(h) Transmission in "N" r�nge 

2. STAAT ENGINE 

3. CONNECT TACHOMETER (S" pege EM-371 

4. CHECk AIR VALVE OPERATION 
ISee plge FI-87) 

!I. ADJUST IDLE SPEED 
Cal RBce the engine BI 2.500 rpm lor I lew seconds. 

(bl Check the idle speed. 

Idle .peed: 800 rpm 

I:�����������:''ed (wi Cooling fin OFFI 
AdiuS11ng Icl Adjust the idle speed by turning the IOLE SPEED 
SCrtlW ADJUSTING SCREW. 

6. ADJUST IDLE MIXTURE 
CAUTION: Atwly. ute I CO meter whln .dJustlng 
the Idl. mlxtut'e. It I. not n.c .... ry to Idlu.t with the 
Idl. mixture Idjusting .crew in most vehicle if they ere 
In good condition. If • CO meter Is not eveileble, DO 
NOT ATTEMPT TO ADJUST IDLE MIXTURE. 

tel Rac. the engine " 2.500 rpm for eppro�. 90 
second •. 



ENGINE MECHANtCAL - nQlnI Tune-up 14A GEl ... .., 

COMet .. 

' ''' 11 

, .. ,,., 

IbJ Int.n I testing probe et le"l 40 cm 11.3 ft) ioto the 
uilpipe. 

Icl Menure the concenlretion with 1 - 3 millutes ,fUr 
rKing the engine 10 l/Iow the COncentfitiorl to sllbil-
ire. 

kUe CO coneentrltlon: 1.& % 0.6 % 
(wI CooI!ne till Off) 

If th' CO concentfation is 1I0t " speei.itd, adjust the idle 
mixture b., turning the IDlE MIXTURE ADJUSTING 
SCREW III thl vllrillble r.si.llr. 

e If the cooc."tra tklll I. withirl spKificl1ioll, this Idiust
merit is complete. 

e I' the CO COOCelltrltion ClMO! be corr.cted by idle 
mixture adju.tmenl see the tlble on PI'QII EM--41 tor 
Other possible UUSH. 

NOTE; Alwl.,. check the idle speed .tt.r tumillg the idle 
mixturl Idjusting screw. If it is illCOrr«:l repe.t SliPS 5 
IIIId 6. 



....... ENGINE M.CHA NleAL - Eng' lne Turn-up (4A-GEI 

ADJUSTM 
SPEED (wl�.T OF DASH POT 

, .  WARM 

" Flow Me 
• .,) lOP) SETTING 

UP AND STO 

Allow the II ' 
P ENGINE 

2 

"1llne to reach oormal 

. CHECK IDLE SP 

operating tem 

fED (See 

perature. 

3. REMOVE C 

pilge EM-3el 

AP, FILTER AND SEPARATER FROM OP 

4. ADJUST OP Sf 
2,500 rpm 

�� 

I,) R 

TTING SPUD 

11(:' the eng" 

VTV hoi.. 

or II few $eConds. 

Ib) Plug the 

1M at 2.500 rpm f 

Tachometer 

.. 

6. 

Ie) Release he 

Idl Ch 

t throttle waive 

eck the OP se 
. 

. 

OP •• ttlng 

ttlog speed 

.pe.d: l ,BOO rpm ' 
(wi Cool' Ing fan OFF) 

Ie) Adjust the OP 

t
tl ADJUSTING Sc

:�ng speed by tum" 

RePMt sle9 f
' 

Ing the OP 

ling speed S rom Ia) to tel and 
. 

. recheck lhe 0 

REINSTALL 

P set-

DP SEPARATER. FILTER AND CAP 

CHECK VTV OPERA 

Rae. the 

II ' nON 

the IhlO 
ngmfl 8t 2.500 

in 
ttl. Yllve and 

rpm for II few 

II few seconds. 
check that the eng; 

seconds, releue 
ne returns to idle 



ENGINE MECHANICAL - Engine Tune-up t4A-GEl 

INSPECTION OF TOYOTA·VARIABLE 
INDUCTION SYSTEM (T-VIS) 

1. WARM UP AND STOP ENGINE 

EM-46 

Allow the engine to re&Ch normal operating lemperature. 

2. CONNECT TACHOMETER (SH plge EM-371 

3. CONNECT VACUUM GAUGE 

Usiog . 3-wav COnl\eClor, conoeel . v&Cuum gauge to the 
hose betwetln lhe VSV and actuator. 

4. INSPECT T -VIS 

t" Check that Ille vacuum ga-uge indicates vacuum at 
low speed. 

Ibl Check that the vacuum gauge indicate. zero al high 
speed twl TWC approlt. 4.350 rpm or w/o TWC 
�oJt. 5.000 rpm) 



ENGINE MECHANICAL Cylinder Block 

CYLINDER BLOCK 
COMPONENTS 

@'-___ -_-- pO$IDn Ring 

PO$lon ___ ��" 

Cy�r>de, Block 

EM·125 

.. 

Re., End PlaiD 



EM-US ENGINE MECHANICAL - C ylinder Block 

PREPARATION FOR DISASSEMBLY 

1_ REMOVE CLUTCH COVER AND DISC IMIT onlyl 

2. REMOVE FLYWHEEL (MIT) OR DRIVE PLATE IAIll 

3. REMOVE REAR END PLATE 

4. INSTALL ENGINE ASSEMBLY TO ENGINE STAND 
FOR DISASSEMBLY 

6. REMOVE AlC COMPRESSOR MOUNT [A/C only) 

6. REMOVE ALTERNATOR AND BRACKET 

7. REMOVE RH MOUNTING BRACKET 

8. REMOVE TIMING BELT AND TIMI"'O PULLEYS 
4-A-f [5 •• peg" EM"'8 to 60) 
4-A·GE ISee pege, EM-57 to 69) 

9. REMOVE EXHAUST AND INTAKE MANifOLD STAYS 

10. DISCONNECT WATER INLET HOUSING HOSES 

1 1 .  REMOVE CYLINDER HEAD ASSEMBLY 
4-A·F ISee plge. EM·71 to 741 
4A-QE [Se. page, EM-100 to 1041 

12. REMOVE WATER PUMP ASSEMBLY 
{See pagel CO-" end 121 

13. REMOVE OIL PAN. OIL STRAINER AND OIL PUMP 
ASSEMBLY [S .. plo.a LU-8 and 91 

14. REMOVE OIL FILTER BRACKET 
[5 •• page LU-20 or 211 



ENGINE MECHANICAL - Cylinder Block fM·127 

� � " � 

DISASSEMBLY OF CYLINDER BLOCK 
(See page EM-126) 

1. REMOVE AEAA OIL SEAL AETAINEA 

2. 

3. 

Remove the six bolts. fear oil seal retainer and gasket. 

MEASURE CONNECTING AOD THAUST CLEARANCE 

Using a dial indicator. measure the thr�t clear�nce while 
moving the rod back and forth. 

Stlndard tt)fUlt clea" nce: 0.15 - 0.25 mm 
10.0059 - 0.0098 in.1 

Muimum HilUS' clearance: 0.30 mm 10.0118 In.) 

If clearance is greater than malimum, rept&c8 the connect
ing rod assembly. If necessary. replace the crankshaft. 

AEMOVE CONNECTING AOo CAPS AND MEASURE 
OIL CLEARANCE 

If repLllcing the bearing. replace with one having the same 
number iIS mar1l.ed on the bearing cap. 
There �re three ail." of standard bearings supplied. 
mar1led 1. 2 or 3 respectively. 

Bearing thickn ... (Center wall): 
STO 

No.1 1.486 - 1.490 mm (o.oljalj - 0.0587 In.! 
No.2 1.490 - 1.494 mm (0.0687 - 0.0588 In.! 
No.3 1.494 - 1.498 mm (0.0688 - c.ono In.1 

VIS 
0.26 1.6C7 - 1.613 mm 10.0633 - 0.0635 in.) 

(II) Using a punch or numbering slamp. place the 
malChmar1l.s on Iha rod and cap to ensure correct 
reassembly. 

Ibl Remove thl! connecting rod cap nUt$. 
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lei U!Jing ' plastic· laced Mmmet. lightly tap lhe con· 
ntellng rod bolls and �fl 011 th' connecting rod cap. 

NOTE: Keep the 1_ be.ring ;n,efled with the con
nKtinog rod ClIp. 

Idl COY'" Ihe conn&cling rod bolts wilh II .hort plec. of 
hOle to protlK:t lhe cr.nklh.ft from damag •. 

Ie) Clean the Cl.nk pin end be'rlng. 

\fJ Check Ihe crank pin .nd bearing lor pilling end 
IC'fllches. 

If Ihe crlnk pin or b<!i1,ing ,r, damaged. replau th. be.· 
ing •. If nKess./)', ,eplac. the crankl-hltt.. 

191 lay . Slrip of Plast",ege acroSi the crank port. 

(hI Align the punehed mlliu on the rod and QP. �� 
.nd tOfqu, the cap nul$ altemelely, on IWO or Ihree 
I»S"'. (s.. page EM.146) 

Torque: 600 kg·cm (36 It.lb, 49 N·m) 

NOTE: 
• 00 nol turn Ih6 crankthaft . 
• Apply . lighl co.ti"", of .ngine oil on the nut threads 

.nd under the nUl bvfore inll.U'llon. 
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GI Remov. lhe co�ting nxI cap. 
ISH procedUAI !h) and lei .bove) 

ij) Muwre lhe Plasligagl al il' wid .. 1 POinL 

StlndM"d 011 e�a'.ne.: 
aTO 0.020 - 0.0151 mm 

10.0008 - C).OO20 in.1 
U/S 0.25 0.011 - 0.073 mm 

10.0007 - 0.002t In.) 
Mallimum 011 ell.ranet: 0.08 mm )0.0031 in.1 
If Ihl oil ell.,..nee if, gr .. ler thIn m",imum, '�Iae. the 
bearing •. If nIC .. IIIY, rlp/ec. thl crankshaft 

(k) Complelely remove Ihe PllStig�e. 

4. REMOVE PISTON AND CONNECTING ROD 
ASSEMBLIES 
tal Remove all the earbon Irom Ihl lOP of thl cylinder. 

tbl Cover Ihe rod bolll WIth a 'hort piece of hoSiIO pro· 
tect Ihe crankshaft from damltgl. 

Ie) PUlh out the pillon, connecting rod ISsembly .nd 
the upper bearing through the top 01 thl cylinder 
"""'. 

NOTE: 
• Keep thl bearing insert WIth tM connecting rod .00 

.,... . 
• Arrlng. th. piston Ind connecung rod asll'n'lb'in in 

order, 
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t " " "  "J-' i 
N" "' �_ i � '�'1�t"i l 
No. 3 0 ' r  _ .:1 
�":C:C=:.L--'-J ... -"'! ., 

C,anuha" 

'� fl-ffiHW, � � J ��" I 
No. 1 

No. 2 No. 3 NO. 4 NO. 5 
•• a,ing 

�" 3"'� ' 
,..,." ... ,

...... ' 

5. CHECK CRANKSHAFT THRUST CLEARANCE 

Using e diel indicator. menure the thru$l cleMence while 
prying the cranksh.1I b.ck .nd forth with a se,ewdriver. 

Stenderd thrust cl.elenCI: 0.02 - 0.22 mm 
(0.0008 - 0.0087 in.1 

Mexlmum thrust cleerence: 0.30 mm (0.0118 In.) 

If the clearllflce is grealer thin mel<imum. replace the 
IhNSI washers es e sel. 

6. REMOVE MAIN BEARING CAPS AND CHECK OIL 
CLEARANCE 

NOTE: If replacing e bearing. replace with one having thoe 
same number. If the number 01 the bearing cannot 1M! 
determined. select a bNring from the table below accold· 
ing to the numbeB imprinted on the cylinder block and 
crankshaft. 

Cylinder BIoc:k 
No 

C.ankshaft No 

Be No. 

Exemple: Cvlinder Block No.2. Crenkshafl No.1 -Searing 
NO.3 

LRet�nc.1 

52.025 ·52.03 1 0 
12.0482.2.0485) 

52.031·52.037 I 
12.0485.2.(487) 

Cflnkl hah 
diameter 
47 994-48,000 1 

(1.8895-1 .BB98) 

47 988-47.99' 
0.8893-1.88951 

3 52.037·52043 2 47.982-47.988 
12.0481.2.(489) n.8891-1.8893 5 

mm lin.1 

2.002·2.005 
10.0188·0.0189) 

2.005·2.008 
to.0189..().0191) 

2.008·2.01 I 
10.019 I ·0.0792 

2.01 1 · 2 0 1 4  
(0.0192-0.0193) 

2.01 4-2.017 
to 0193-0.0794) 

• e. •• ong Ihoekneu • Cente. wal thockne .. 

Beat'inv thickn ... (cent., WIlli: 
U/S 0.26 

2.121 - 2.127 mm (0.08315 - 0.0837 in.1 

(a) Remo\lfl the bearing cops wilh Ihe lower beefing and 
lower thrust washers. 
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NOTE Gr«luelly loosen .nd remove the belring Clf, 
boll. in three p.sses .nd in the numeocll order shown. 

(b) U.ing the removed belling ClP bolts. WW" the 
be.ring cep bltk Ind forth, .nd remov. it with the 

lower beilringS and thrutl Wllners !No.3 ClP only). 

NOTE: 
e Keep the tower be.rinV Inserted wi,h the tip . 
• ArrlWlge \he c.ps and Io .... er thrust WIShers in correct 

order. 

Ie) lifl out the crankshilft. 

NOTE: Keep th. upper bearing. Ind upper thruSI 
washers !No.3 cap only) in.lned In Ihe cylinder block. 

iii) C'eln tlch jou�1 and be"ing. 

(e) Check IlCh ;oumal .nd bearing for pitting .nd 
scratchl'. 

If thl journal or beering is dt�g&d. r89l1ce the bNring •• 
If nee.nary. gnnet or r1!p11J(:' Crlnksh.It. 

(f) Pra.c, Ih' cra"s�fl on thl cylinder block. 

Igi Lay . l1rip of P1asligege ItrOIl .ach )GumBo!. 

(h) Install lh. bearing eept ""';1" the 10_ bearing Ind 
thrust wIShers (No. 3 eep only). 
!See st.p 4 on page EM-lIS) 

TorquI: 610 k,,-em 144 ft-Ib. 10 N·ml 

NOTE: 00 not tum the crankst'l.h. 
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�I Remo"e the bearing caps with the lower bealing and 
thrust wnh8f1l !No.3 �p only!. 
(See procedure leI end Ibl eboye) 

GI �.sure the PLutigege &I its wid"t point. 

Stend.,d oit cl.aran-e.; 
STO 0.016 - 0.033 mm 

(0.0006 - 0.0013 In.J 
U/S 0.215 0.013 - 0.053 mm 

(0.0006 - 0.0021 tRoJ 
Mexlmum all cI .. "nce: 0.10 mm (0.0039 In.1 
Undersized: U/S 0.26 

NOTE: If replecing the cylinder block subassembly. the 
bearing standard clt&rence wilt be: 
0.015 - 0.045 mm (0.0008 - 0.0018 in.1. 
II the 011 cleerence Is greater thIn maximum, replace the 
bHri�I. 1f Ilecessary, grilld or replace the crankshaft. 

(lcJ Completely remo"e the Plastigage.. 

1. REMOVE CRANKSHAFT 

(al Lilt out the crellkshaft. 

tll Remoye Ihe upper bearings and upper thrust 
walh,rs. 

NOTE: 
• Arrange the caps. bearings end thrust washers in cor· 

rect order . 

• The pitot bearing in 11"18 crank,hefl rear .nd is perma· 
nently lubricated end requires no cleaning or lubrication. 
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FrontE!)W <D TMJ

. 

" .. '" I o;r.,c:ti<;J.n 
Q) A�jal 

Olfection 
A 1 0 mm a 10.39 in.! 
B ' Miodiu 
C 1 0 m m  

(9.39 in.1 

INSPECTION OF CYLINDER BLOCK 

1 .  REMOVE GASKET MATERIAL 

Using " gesket scraper. remove all the �sket material 
from the cylinde< block surface. 

2. CLEAN CYLINDER BLOCK 

3. 

Using a SOlt brush and solvent. clean the block. 

INSPECT TOP OF CYLINDER BLOCK FOR FLATNESS 

Using a Pfec:ision straight edge and feeler gauge. me"UI'e 
the surfacH contacting the cylinde< hBiid gasket fOr war_ 
page. 
Maximum warpaga: 0.05 mm (0.0020 In.1 

If warpage is greater than mallimum. repl&ce the cylinder 
block. 

4. INSPECT CYLINDERS FOR VERTICAL SCRATCHES 

Visually check the cylindar for vertical scretches. 

s. 

If deep scratches are present, rebor., all four cy�nders or 
replace the cylinder Dlock. 

INSPECT CYLINDER BORE DIAMETER 

Using a cylinder gauge. measure the cylinder bore 
diameter at po,ition' A. 8 and C in the thrust and ujlll 
directions. 

Standard diameter: 
STO 81 .00 - S1.03 mm 

(3.1890 - 3.1 902 In.l 
OIS O.�O 81.50 - 81.53 mm 

(3.2087 - 3.2088 In.l 
M .. lmum diameter: 

STD 81.23 mm (3.1UO In.1 
DIS 0.60 81 .73 mm (3.2177 inJ 

If the diemeter is grlaler than ma)(imum. rebore all foUl' 
cylinders. or replace the cylinder block. 

6. REMOVE CYlINDER RIDGES 

If the wear ;, less than 0.2 mm (0.008 inJ. use II ridge 
reamer to machine the top of the cylinder. 
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DISASSEMBLY OF PISTON AND 
CONNECTING ROD ASSEMBLIES 
esoo pogo EM·1UI 

1.  CHECK FIT BETWEEN PiSTON ... ND PIN 

Try to movo the pi.ton b.ek .nd lonh on the pilton pin. 
I' Iny movement ;s 'IIIL rllpl..ee th. pl$lon .nd pin II' • HL 

2. REMOVE PISTON RINGS 

tel U.ing . piston ring IIlpOrldet. remon the eomprn· 
� ring •. 

Ibl Remo", the two sidll r,il. tnd oil ring upendOf b, 
...... , 

NOTE: Arr.nge the ring. in eort,et order. 

3. DISCONNECT CONNECTING ROO FROM PISTON 

14 ... ·FI 

U.ing SST. pre .. out the pin from the pilton. 

SST 09221-2S022 
109221-OOOS0. 09221.001 30. 09221·001401 

NOTE: 

• Th, pi$ton ond pin are • mltehed 1081. 

• Arr.nge the pistons. pi".. 1ing1. eon�\ing rods .na 
belling. in eOfTflCt OI"d,r. 
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� �  
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':'1 1 1 1  
OJ , . , 

14A-GE) 

(a) Using needle-nose pliers, remove the snap rings. 

(b) Gradulllly heat th" pistOl'! to 70 - BO°C tl58 -
176"F1. 

Ie) Using II plastic-faced hammer and brll5S �t, �9htlv 
lip 001 the piston pin end remove the connecting 
'00. 

NOTE' 
• The piston and pin a,e II matched sel . 
• AfflM19' the pistons, pin5, rings. connecting rods and 

bearings in correct order. 
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INSPECTION OF PISTON AND CONNECTING 
ROD ASSEMBLIES 
1. CLEAN PISTONS 

(el Using e geskel screper. remove Ihe e8rbon from th' 
piston lOp. 

Ibl Uling e groove cleaning 1001 or broken ring. cleao lht 
ring grooves. 

(cl Using a solt brush end solvent thoroo.t!lhlV clean Ih. 
pistOn. 

CAUTION; Do not damege the piston. 

2. INSPECT PISTON DIAMETER AND OIL CLEARANCE 
4A-f 3B.� mm 

4A-GE 42.0 mm (.1 Using e micromeler and with the piS10fl l.lpside down. 
measl.I.e the piSlon diameter 9t • right angles to th' 
piStOfl pin hole center line, the indicated distance 
from the Iklrl bottom edglil. 

4A-F 3B.� mm 11.576 in.) 
4A-GE 42.0 mm 11.654 in .• 

Pilton diemet .. : 
4A-F 

STD 80.93 - 80.96 mm 
13.1862 - 3.1874 inJ 

0/50.50 81.43 - 81.46 mm 
13.2068 - 3.2071 inJ 

4A-GE 

STD 80.89 - 80.92 mm 
13.1848 - 3.1868 in.' 

OfS 0.50 81.39 - 81.42 mm 
(3.2043 - 3.20fifi in.) 
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F'ont ED!) <D Thrust 
.. -

-
Dlfaction 

7" <ll A.iel 
-, 1�:�on 

TAe' t." 'oJ 
Middle 

, t O mm 
10 . 39 ;., ) 

3. 

{bl Measure the cylinder bore dl&meter in thrust direc
tion. (See page EM-tll) and lubtnllct the piston 
diameter measurement from lhe cylinder bore 
diameter measurement. 

PI'ton oil clearance: 
4A-F 0.06 - 0.08 10m {0.0024 - 0.0031 in.1 
4A·GE 0.10 - 0.12 mm (0.0038 - 0.0047 inJ 

I! not within specification, replace the piston •. 
I! necessary, rebore or replace Ihe cylinder block. 

INSPECT PISTON RING GROOVE CLEARANCE 

Using a feeler gsuge. measu,e Ihe clearance between a 
new piston ring and the wall of the piston ring gloove. 

PI.ton ring groove cleerance: 
No,l 0.04 - 0.08 10m (0.0016 - 0.0031 in.l 
No,2 O,Ol - 0.07 mm (0.0012 - 0.0028 in.l 

" the clearaf'ICe i, not within specification, replace the 
piston. 

4. INSPECT PISTON RING END GAP 

tal InMrt the pislon ring into the cy�nder bore. 

fJl Us,'ng a piston. push the poston nng a little beyond 
the bottom of the rir19 travel to 87 10m (0.43 inJ 
from the top surface 01 the cylinder block. 

(c) Using II feeler gauga. measure the end gap. 

Standerd piston ,Ing end g.p: 
4A-F No, I 0.25 - 0.35 mm 

(0,0098 - 0.0138 inJ 
No. 2 0.15 - 0.30 mm 

(0.0059 - 0.0118 in.) 
Oil 0.10 - 0.60 mm 

(O.OOli - 0.02l6 in.1 
4A·()E No. 0.25 - 0.47 mm 

\0.0098 - 0.0185 in.! 
No. 2 0.20 - 0.42 mm 

\0.0079 - 0.0166 in.) 
Oi. 0.15 - 0.52 mm 

(0.0059 - 0.0205 in.J 
Ma)tlmum piston ,ing end gep: 

4A-F No. 1 1.07 mm (0.0421 in.) 
No. 2 1.02 mm [0.0402 in.) 
011 1.62 mm 10.0638 in.) 

4A·GE No. 1 1 .07 mm 10.0421 In.l 
No. 2 1.02 mm (0.0402 InJ 
Oil 1 . 1 2  mm (0,0441 In.! 

II the gap is g.aater than meximum. replace the piston 
ring. 
II the gap is g,eater than maximum. even with a new 
piston ring. rebore the cylinde' tind use an OIS piston ring. 
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6. '4A·OE) 
INSPECT PISTON PIN FIT 
As Be>-C 117S-F) you should be to push the piston pin inlO 
lhe piston pin hole wilh your thumb. 

6. INSPECT CONNECTING AOoS 
Using e rod .tigner. check the connecting rod illignment 

fa1 Check lor bend. 

M •• imum b.nd: 
4A·F 0.05 mm (0.0020 in.! per 100 mm (3.94 in.1 
4A·GE 0.03 mm to.OQ'2 In.l per 100 mm 13.941nj 

If bend it grealer th.n muimum. replace the connecting 
rod assembly. 

fbI Check for IwisL 

Maximum twitt: 
0.06 mm 10.0020 In.) per 100 mm 13.94 In.) 

If twist is greator than maximum . •  eplace the connecting 
rod '55l1mbly 

NOTE: II repillcing the connecting lad. f'llplace the same 
number of connecting rod bearings as that of new con- 1 
necting rod caps. ISee page EM·'27) 

1. (4A-GE) 
INSPECT PISTON PIN OIL CLEAAANCE 
Ie) Using a caliper gauge. measure the inside diameter 01 i 

Ihe connecting rod bushing. � 
Bu.hlng In.ld. di.meter: 20.012 - 20.022 mm 

(0.7879 - 0.7883 in.1 

Ibl Using a micrometer. measure the piston pin diametef . •  

Piaton pin diameter: 20.006 - 20.016 mm 
10.7876 - 0.7880 In.l 
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Ie) Subtract the piston pin diameter measurement from 
the bushing inside dii!lmeter mei!lsurement. 

Standllrd 011 clearance: 0.004 - O.OOS mm 
10.0002 - 0.0003 In.) 

Maximum 011 cleari!lnee: 0.06 mm (0.0020 In.) 

If clearance is greatef than maximum, feplace the bushing. 
II fl8i;tlS$Bry, replace the piston afld piston pin assembly. 

8. {"A·GE) 
IF NECESSARY, REPLACE CONNECTING ROD 
SUSHINGS 
(a) Using SST and a press, push out the bushing. 

SST 09222-30010 

Ib} Aligfl the oil holes of the bushing and connecting rod. 

((:1 Using SST and a press. press in the bushing. 

SST 09222-30010 

Ill) Using a pin hole grindef, hone the bushing to obtain 
the standard specified clearance (See step 7) be
tween the bushing and piston pin. 

(&1 Check the piston pin fit at normal room temperature. 

Coat the piston pin with engine oil and push it into 
the connecting rod with yOUf thumb. 
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BORING OF CYliNDERS 

NOTE: 
• Bore all 10tK cylinders for the OVllr5iud piston outside 

diameter. 
e Repl.clI th-e piston rirlllS with ones to metch the Over' 

Siled pistons. 

1. KEEP OVERSIZED PISTON 

Ove .. llIId piston dilmetl': 
4A·F DIS 0.&0 81.43 - 81.� mm 

(3.2058 - 3.2071 InJ 
4A-GE DIS 0.60 81.3g - 81.42 mm 

(3.2043 - 3.2055 in.) 

2. CALCULATE AMOUNT TO BORE CYLINDER 

(II) Usirog I micrometer lind witll the piston upside down. 
meBSure the piston diamatlll at B light engl" to the 
pistOrl pin hole Cente. lirlll. thll indicated di.tenes 
from slr.ir1 bollom edge. 
4A·F 38.5 mm (Ui76 In.J 
4A·QE 42.0 mm (1.654 in.) 

!hl Cltlcul .. e the amount each cylind,r i, to be rebored 
as follow.: 
Siulo be rebor&d .. P + C - H 

P • Pitton diamlltllf" 
C • Piltorl clearance 

4A·F 0.06 - 0.08 mm 
(0.0024 - 0.0031 In.) 

4A·GE 0.10 - 0.12 mm 
[0.0039 - 0.0047 in.) 

H .. allowilOClI for hMing 
Le .. tll.n 0.02 mm (0.0008 In.) 

3. BORE AND HONE CYLINDERS TO CALCULATED 
DIMENSIONS 

Amount of honing: 0.02 mm (0.0008 m.) m •• lmum 
CAUTION: Eu:e .. honing will destroy tn. fini.h...:i 
loundrle" . 
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INSPECTION OF CRANKSHAFT 

1. INSPECT CRANKSHAFT FOR RUNOUT 

tal Place the crankshaft on V·bIocks. 

2. 

(h) Using a dial indicato •• ml!&sure thl! circle runout at 
the centar journal. 

Muimum circle runout; 0.06 mm (0.0024 In.l 
If the circle runout is greater than maKimum. rep/ace the 
crflP"lksholt. 

INSPECT MAIN JOURNALS AND CRANK PINS 

lal Using a micrometer. measure tho diamoter of eltCh 
main journal and crank pin. 

Main journal diameter: 47.882 - 48.000 mm 
(1.8891 - 1.98(18 in.1 

Clank pin diemeter: 4A·F 39.986 - 40.000 mm 
(1.6742 - 1 .6748 inJ 

4A-OE 41.(188 - 42,.000 mm 
(' .6628 - , .8635 inJ 

If the diameter is not within lpeclfiution. check the oil 
clearance. 

fbi Chllck each main journal and crank pin for taper and 
out-ol-round as shown. 

MaKimum t8per and out-of'round: 0.02 mm 
(0.0008 11'1.1 

if taper or oul·ol-round are greater than m.�imum. grind 
or replace the crankshaft. 

3. GRiND CRANK PIN AND/OR MAIN JOURNAL IF 
NECESSARY 

Grind the crank pins and/or main journals to the under. 
!loud finished diameter. 
Instllil 8 new pin IIndlor mo;n undersized bearings. 

Bearing slle lUIS O.2,S) 
Main journal flnllhed dlamater: 

U/S 0.25 
47.745 - 47.755 mm ( 1 .8797 - 1.8801 inJ 

Crank pin lini'hed diameter; 
U/S 0.25 

4A·F 
39.746 - 39.766 mm 11.6648 - 1.5662 In.1 

4A-OE 
41.746 - 4'.755 mm 1 1.6436 - 1 .6439 in.) 

Taper and out-of-round limit: 0.02 mm (0.0008 in.) 
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REPLACEMENT OF CRANKSHAFT OIL SEAL 

NOTE: There al1l two methods replact the oil seal 
depllnding on whether the l1Iar oil seal retainer i$ 
ilSsembied to Ihe Moine « nOL 

, .  REPLACE CRANKSHAFT REAR OIL SEAL 

.. 

II) Using a screwdriver and hammer, lap oot the oil ..... 

lbl Using SST and a hammer, tap in a new oil seel Ul'ltil 
its .urface is lIush with the 'ear oil 'NI retainer eOgoe. 

SST 09223-41020 

NOTE: Be carelul not to Install the oil seal shmtwi ••. 
Ic;) Apply MP o,ean to the oil seal lip. 

IF REAR OIL SEAL RETAINER IS INSTALLED ON 
CYLINDER BLOCK 

tal Using a kl'life, cut off the lip of the oil Hal as shown. 
[b) Using a screwdriver of tapino tiP. pry out the oil seal 
CAUTION: Be ce,.ful not to demage the cranken..h. 

lc) Check the oil .eal �p contact surf_ 01 the 
crankllheft 1« crack. or dam&ge. 

Id) Apply MP grease 10 a new 011 seal lip. 
(e) Using SST and iii hammor. tap in the oil seal ul'llil its 

surfa.ce i. flush with the rear 011 .eal retainer edge 
SST 09223-41020 
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ASSEMBLY OF PISTON AND CONNECTING 
ROD ASSEMBLIES 

1. ASSEM8LE PISTON AND CONNECTING ROD 
14A-FI 
tal Align the Iront mark, of the piston and connecting 

'od. 

fbI Coat the piston pin with engine oil. 
Ie) Using SST. ptess in the piston pin. 

SST 09221-25022 
109221 -00050. 09221-001 30. 09221-001401 

Id) Check that the piston moves smoothly back and 
forth on the piston pin. 

(4A-OE) 
Ia) Install a new snap ring one side of the piston pin hole. 

(bl Gradually heat the piston to 70 - 80·C 1158 -
1 7eOF) 
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Ie) Coet the piston pin with engine oil. 

�I Align the front mil"". of the pilton *"CI conn.ctin9 
rod, end push in the piston pin with your thumb. 

(al In.UlI e new snip ring on the other lid. of Ihe pi.ton 
pin hole. 

2. INSTALL PISTON RINGS 
(al In1I8I1 the oil ril'lg upencler ,nc! two tid' rea. by 

hend. 

Ib) Us.ing � piston ring e.pender, inllall the two com· 
preulon rings with the code mark fllCil'lg upw�rd. 

lei Posilion the piston ril'lgS so th,t the ring ends ,I,.. H 
shown . 

CAUTtoN: Do n.ol elign the end g'P'. 

3. INSTALL BEARINGS 
tel A�gn the beering clew wllh the cl.w groove of the 

connecting rod Of connecting rod cap. 

Ib) ,"Slelt lhe beering in ,he connecting rod .nd rod cap. 
lei Lubricllle the face of the be,rings with clean engine 

oil. 

NOTE: If rep'ecing thl bearings, repl.c. with one having 
the SlIms number a, marked on the bIIarlng cep. 

CAUTION: InlUlIl the b •• ring with tlMl oil hole in dI. 
con Meting rod. 
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ASSEMBLY OF CYLINDER BLOCK 
ISee �e EM-1251 

NOTE: 
• Thoroughly CleM all parts to be assembilld, 

• Belore i!1stalling the parts. apply new engine oil to all 
sliding and rotating surfaces. 

• Replace all gaskets. O-rings end oil seals with new 
parts. 

1 .  INSTALL MAIN BEARINGS 
(al Align the bearing claw with the claw groove of the 

main bearing cap or cylinder block. 

lbl Install the bearing in the cylinder block and bearing 
caps. 

(cl lubricate the faces of the bearings with clean engine 
oil. 

CAUTION: Install the bearing with the 011 hole In lhe 
block. 

2. INSTALL UPPER THRUST WASHERS 
Install the th,ust washers on the center ma;!1 bearing with 
the oil grooves facing outward. 

3. PLACE CRANKSHAFT ON CYLINDER BLOCK 

4. INSTALL MAIN BEARING CAPS AND LOWER THRUST 
WASHERS 
NOTE: Each bearing cap has a number and front mark, 

(al Install the thrust washers on the center bearing cap 
with the oil grooves facing outward. 

Ibl Install the bearing caps in numeneal order with the 
arrows facing forward. 
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(c) Apply a light coal 01 engil'\(l oil o n  Ihe Ihrellds and 
ul'\der the helld. of Ihe cap boili. 

leU Install al'\d uniformly tighten the ten cap boilS on 
several passes. in the sequence shown. 

Torque: 610 kg·cm 1« ft-Ib. 60 N'm) 
lei Check that the crankshaft turns smoothly 
If) Check thl crankshaft thruSl clearance. 

(See page EM-130) 

IS. INSTALL PISTON AND CONNECTING ROD ASSEM· 
BLiES 

s. 

tel Lubricate the cylinder bores Ind crlok pins with clean 
engioe oil. 

fbI Cover the connecting rod boilS wilh I short piece of 
hose 10 protect the crankshalt from damage. 

k:1 Using II piston ring comprenor. push the correctly 
numbered piston and connecting rod Issembly ;nlo 
each cylinder with the froot mark of the piston 1&Clog 
forward. 

INSTALL CONNECTING ROD CAPS 
la) Milich Ihe numbered cap with lhe f1Umbered con· 

necting rod. 

(h) InstIll Ihe cap with the front IrnIrk facing forward. 
NOTE: Align .he marks punched on the rod anod cap. 

Ic) Apply I �ghl coat of the engiol oil on Ihe threads Ind 
ul'\der the nuts of the connecting rod cap. 

lell InSl81. �lOd alteroale'y lighten the cap outs io sa"" ra' 
PISSes. 

Torque: 600 kg·em (36 It· lb. 49 N'm) 
lei Check ,hal ,he crankshaft turns smooth'y. 

It I Check 'he connecting rod thrust clearance. 
{See page EM-1271 
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7. INSTALL REAR OIL SEAL RETAINER 
InSIlIlI a new gaskel and lhe rlilt oil seal ralt'llner wilh tha 
si. bolts. 

Torqu.: 95 kg-em (82 In-lb. 9.3 N'm) 

ASSEMBLY OF ENGINE 

1.  INSTAl.L OIL FILTER BRACKET 
(5 •• pig. LU-Z2 or 23J 

2. INSTALL OIL PUMP ASSEMBLY. OIL STRAINER AND 
OIL PAN 
(S •• �II LU-14 10 16) 

3. INSTAll WATER PUMP ASSEMBLY 
(See pagel CO-16 end 11) 

4. INSTAll CYLINDER HEAD ASSEMBLY 
4A-F (See pig •• EM-88 to 92) 
4A-GE (See page. EM-117 to 124J 

6. CONNECT INLET WATER HOUSING HOSES 

6. INSTALL INTAKE AND EXHAUST MANIFOLO STAYS 

7. INSTALL TIMING PUllEYS AND TIMING SELT 
4A_F (S.e plges EM-53 to 66) 
4A-GE (See plgel EM-62 to 6SJ 

B. INSTALL RH MOUNTING BRACKET 
Torqu.: 600 kg-em 136 ft-Ib. 49 N'mJ 

9. INSTALL BRACKET AND ALTERNATOA 
Torque(Brecket) : 500 kg-em (36 ft-Ib. 49 N'm) 

10. INSTALL Ale COMPRESSOR MOUNT (A/C only) 

, , .  REMOVE ENGINE ASSEMBLY FROM ENGINE STAND 

12. INSTALL REAR END PLATE 

'3. INSTALL FLYWHEEL (M(T) OR DRIVE PLATE tA!T1 
Instell the ftywheel or drive plille on the ct1mkshalt 
Tl{jhten the bolts to the specified torque in two or three 
pesses In the sequence shown. 

Torque: 
Flywheel 4A-F 

4A-GE 
Driv. pl.t. (4A.-F) 

BOO kg-em (SB ft-Ib. 78 N·ml 
750 kg-cm [64 ft-Ib. 74 N·m) 
650 kg-cm 147 ft-Ib. 64 N·ml 

14. INSTALL CLUTCH DISC AND COVER (MIT onlvl 

NOTE: If necessary. inspect the clutCh unit before 
inliillilialion. 
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REMOVAL OF CYLINDER HEAD 
(S .. P'gl EM-UI 
1_ DRAIN ENGINE COOLANT (S .. �ge COoS or 71 
2_ REMOVE DISTRIBUTOR 

3. REMOVE EXHAUST MANIFOLD 
181 Remove the four boilS, two null end upper heet 

IniWl.tor 

(b) !AE .nd A TI 
R.move the three bolli, nut, RH end LH menifold 
,tllY'· 

Ie) !AWl 
Remove the bolt. nul .nd RH mlnilold IIey. 

let) Remove 1M lho'" bolt" two nul" manifold .nd 
9etkll. 

lei Remov. th. three bolts end low ... heat insulator. 
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4. Iwl EGR SYSTEMI 
REMOVE EGR VALVE AND MODULATOR 

lal Disconnect the vaCl,ll,lm hoses from the VBCl,ll,lm pipe. 
(hI Remove the boll end EGR vacuum modulalor. 
kl Remove the union bolt four bolts. the EGR valve. 

pipe. assembly and gaskets. 

6. REMOVE COLO START INJECTOR PIPE 
ISee atepI 2 and 3 on pell' Fl· 72) 

6. REMOVE DELIVERY PIPE AND INJECTORS 
IS" Itepa 3 to 7 on INIg' FI-7S) 

7. REMOVE VACUUM PIPE I wi EGR SYSTEM) AND 
CYLINDER HEAO REAR COVER 

!al Iwl EGR System) 
Discoooect the v(tCuum hoses from the throttle body 

(hI Iw/o EGR System) 
Remov. Ihe two boill. rear cover Ind gasket 

leI Iwl EGR System) 
Remove the four bolls. vacuum pip.. relr cover Ind 
lIasket. 

8. REMOVE THROTTLE BOOY 
ISa' atepa 6 and 6 on P'II' FI·S61 

9. REMOVE T·VIS VSV AND VACUUM TANK 

Ie) Dis(;oooeci Ihe v&tuum hOs&$ from the lir (;ont.o' 
valve and actuator. 

Ib) Remov, the two bolts. the VSV and vacuum tll'k 
JlSsembly. 

10. REMOVE INTAKE MANIFOLD 

!al Remove the two boils and manifold slfy. 
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(b) Remove Ihe PCII hote_ 

(c) Remove the ,even boIIS_ Iwo nuls. inle�e menifold. 
elr controL velve and gaskels. 

1 1 .  REMOVE WA1l:R OUTlET ANO BY-PASS PfPE 

!II) Remove the lh,... boilS lind alternator drive belt 
adjusting bar. 

(b) Remove the three bolts. the water ootlet. by-pe .. 
pipe assembly end gnke!. 

12. REMOVE WATER PUMP PUllEY AND DRIVE BELT 

13. REMOVE NO.3 AND NO.2 TIMING BELT COVERS 

Remove the seven bolts, No.3. No.2 belt covers end 
geskets. 

t 4. REMOVE CYLINOER HEAO COliER 

!II) Remove the four bolts, center COVM and gnket. 

(b) Remove the eight cap nuts. seal washers, two heed 
COV8fS and guk'tt. 

Hi. REMOIIE SPARK PLUOS (S •• peg. IG·20) 

16. SET NO.1 CYLINDER TO TOC/COMPRESSION 

(8) Turn the crenkshafl pulley and align itS groove with 
the timing mark "0" of Ihe No.1 timing belt cover (AE 
end AT) or timing pointer IAWl. 

(b) Ched<. Ihat the valve lifters on Ihe No.1 cylinder a ... 
Loose BOd valve lifle,s on the No.4 cylinder lire light 

H not. tum the crankshal1 one revolution 1360·)' 
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17. DISCONNECT TIMING BElT FROM CAMSHAFT 
TIMING PULLEYS 

lal Plac::e matchmarks on the camshaft timing pulleys 
and timing bell. 

!til Loosen thlll idlflf pulley bolt and shill the pulley 
toward the leI! as far a5 it will 00. temporarily tighten 
it_ 

!c) Remove the timing belt from the camsh.ft liming 
pulleys. 

NOTE: 
• Support the belt so the rn8$hing of the crankshllft tim· 

ing pulley aod timing belt does not shift. 
• Be carelul not to drop anything inside the timing belt 

cover. 
• Do not allow the bult to come into contact with Oil, 

water Of dust. 

18. REMOVE CAMSHAFT TIMING PULLEYS 
ISee .. ep 11 on page EM-58) 

19. REMOVE RH MOUNTING BRACKET 

Remove the three bolts aod bracket. 

20. REMOVE NO.4 TIMING BELT COVER 

Remove the seven bolts and belt cover. 
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21. REMOVE CAMSHAFTS 

tal Uniformly loosen and lemove the bearing cap bolts in 
sl'lvelll pa.se •. in thl'l seQul'lnce .ho .... n. 

iIll Remove the bearing caps. 011 seel and camshaft. 

NOTE: Arrange the intake and exhaull camshafts. 

22. REMOVE CYLINDER HEAD 

Ie) U.if\g SST. uniformly loosen and remove the ten 
cylinder head bolts in several paSSl'll. in the seqLHInee 
shown. 

SST 09205- 18010 

CAUTION; He.d w.,p.ge or clicking could Ieluh 
from r.moving bolta in incorrect older, 

fbI Uft the cylinder hl'lad from lhe dow.ls on the cylinder 
block lind place the head on wooden blocks on I 
bench. 

NOTE: If the cylinder head is difficult to lift off, P'Y with 
a scre .... driver belween the cylinder head and block 
saliences. 

CAUTION: Be c.reful not to d.�ge thoe cylinder 
.... d end cylinder block ,urfllce. of cylinder hl'lld 
g .. ket .id •. 
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DISASSEMBLY OF CYLINDER HEAD 
[S .. �. EM·ee) 

1. REMOVe VALVE LIFTERS ANO SHIMS 

NOTE: Arrange the valve lifter, ar.d ,him! in correct 
oroer. 

2. REMOVE VALVES 

III Using SST, compreu the valve spring a.,d remove 
the twtI keepoet$. 

SST 09202.70010 

(b) Remove the spring retail'ltlt, valvfl apri.,g. v.lve and 
spnog ieal. 

NOn: Arr.nge the valves, valv. springs, spring seats 
IItId spring letainers i., correct oroer. 

Ie) Using .,eadle·.,oM pl ...... remove the 011 seal. 
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INSPECTION. CLEANING AND REPAIR OF 
CYLINDER HEAD COMPONENTS 

1 .  CLEAN TOP OF PISTONS AND TOP OF BLOCK 

u,1 Tum the crankshaft and bring each piSlon 10 lOP 
dead center !TOC). Using e galket scraper. remove" 
Ihe carbon from Ihll piSion lOp. 

(Ill Remove all Ihe gasklill millenill from Ih' lOP 01 the 
cylil'lder block. 

lei U5ing compressed air. blow carbon and oil from !hi 
bolt holes. 

WARNING: Protect your eVaI when u,ing hlgll 
pIIU.Ule lir. 

2. REMOVE GASKET MATERIAL 

U51ng a gaskel scraper, remove IU Ih' gaskll malerial 
flam Ih' manifold and cylinder h,ad 1ur1I1CI. 
CAUTION: BI carelul not Ictllch the lurfacel. 

3. CLEAN COMBUSTION CHAMBERS 

Using II wile brush, remove all lhe carbon from Ihe com· 
Dllslion chamber •. 
CAUTION: Be careful not 10 .cratch the head galhl 
contlet lurfaea. 

4. CLEAN VALVE GUIDE BUSHINGS 

Using a valve lluide bushing brush and SOlvent. clean .. 
Ihe guide bushingl. 

6. CLEAN CYLINOER HEAD 

Using a .011 brush and solvent, Ihorolighly clean cylinder 
head. 
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6. INSPECT CYLINDER HEAD FOR FLATNESS 

Using a po-llCision 'traighle� and feeler g'Uie. menu ... 
the striac" contacting the cvtindet' block manifold. 10< 
warpag'. 

Ma.lmum warplga: 
Cvllndar block aide 
Intakl manitold aide 
E.hluat manifOld aide 

0.011 mm (0.0020 in.) 
0.011 mm 10.0020 in.) 
0.10 mm (0.0038 in.) 

It waorpag. ia greater than mlltimum, replace the c.,tindet 
...... 

7. INSPECT CYLINDER HI!AD FOR CRACKS 

Using a dVe penetBn!. check the combustion chamber. 
intake and uhaust PO<1s. head suriace and the lOP 01 m. 
heed 10< cr.ck •. 
It crackac:l, raplace the cv�nder haed. 

8. CLEAN VALVES 

e. 

tal U.lng a ga.ket $CIape!', chip anV carbon lrom ..,. 
v.,''' head. 

Ib) Uting . wire blVsh. tho<ougl'lly cla.n th. v.lvl. 

INSPECT VALVE STfMS AND GUIDE 8USHINGS 

tal Using . c.llper g'uge, measure the inside dilmetll' 01 
Ihe guide bushing. 

Bushing In.lda diameter: 
6.010 - 8.030 mm (0.2388 - 0.2374 In.1 
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SST 

(hI Using a micrometer. measure the diameter 01 the 
valve stem 

Valve stem diameter: 
Intake 6.9'20 - 6.986 mm 

(0.2360 - 0.2366 In.) 
Exhaust 6.966 - 5.980 mm 

(0.2348 - 0.2364 in.) 

lei Subtract Ihe velve stem diameter measurement from 
the guide bushing inside diameter measurement. 

Standard oil clearanCfl: 
Intake 0.025 - 0.060 mm 

(0.0010 - 0.0024 in.) 
hhauS1 0.030 - 0.065 mm 

(0.0012 - 0.0026 In.1 
Maximum oil clearance: 

Intaka 0.08 mm (0.0031 in.1 
Exhaust 0.10 mm (0.0039 In.) 

If the clearance is greater than maximum. replace Ihe valve 
and guide bushing. 

10. IF NECESSARY, REPLACE VALVE GUIDE 8USHINGS 
la) Insert an old valve wrapped with tape into the valve 

guK;le bushing. and break off the valve guide bushing 
by hilling il with a hammer. 

CAUTION: Be caralul not to damaga tha 1111..- hole. 

(bl Gradually hcal the cylinder head 10 80 - 100'C (1 76 
- 21 2°F). 

(cl Using SST and a hammer. tap out the guide buShing 

SST 09201-70010 
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Sushi"" size 

Use STO 

U,. OIS O.OS 

Id) Using II caliper gauge. menure Ihe bushing bore 
diameter of the cylinder helld. 

(e) Select . new guide ooshing (STD size or 0/5 0.05), 

1/ Ihe bushing bore diameter of Ihe cylindllf held is grealer 
then 1 1 .027 mm 10.4341 in.!, machine the bushing bore 
to the following dimon,ion: 

R,bored cylinder he.d bu,h;nll bore dimension: 
1 1 .050 - 1 1 .077 mm (0.4350 - 0.4361 In.l 

" the bushi"9 bore diameter of Ihe cytiflder head is greater 
lhan 1 1 .077 mm (0.4361 in.!. repl,ce the cylinder he.d. 

(II Gnldually heBI the cylinder head to eo - 1 OO·C (176 
- 21 2·FI. 

Ig) Usi"9 SST and a hammer. lap in a new guide bushing 
unlil the sn.ap ring makes contact with the cylinder 
head. 

SST 09201.70010 

(h) Using a sharp 6 mm .eamer. ream the guide bushing 
to Obtain the st.ndard spltCilied clea,.nce (See page 
EM-I08) between the guide bushing lind valve stem. 

1 1 .  INSPECT AND GRIND VALVES 

(II) Grind the valve enough to remove pits and carbon. 
(b) Check Ihat Ihe v.'ve is ground to the correct valve 

face angle. 

V.lve flee .ngle: 44.S· 
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Ie) Check IhfI valve hflad ma'lilin thickn .... 

St.nderd mMgln thlckn ... , 0.8 - 1.2 mm 
(0.031 - 0.047 in.) 

Minimum m.<gln thlckn ... : 0.6 mm 10.020 In.) 

If the mergin thickness is less than minimum. r.place the 
valve. 

Id) Check the valve ove,.II "nglh. 

Standard ov.rall I.ngtl'l: 
Intake 99.60 mm (3.9213 In.J 
hh�U 99.75 mm (3.9272 In.) 

Minimum ov"ell " nliltll: 
InUlk. 19.10 mm 13.901S 1ft.! 
hhlust 88.26 mm 13.9076 in.) 

II thfl ove •• H length Is Ie., Ih,ln minimum. replace the 
valve. 

I.) Check Ihe suri.c. of the �a!�e stem tip for we&<. 

If the �.I�e stem lip is worn. resurface IhfI tip wilh II 
grind,r or replace the �alv •. 
CAUTION: Do not lI'ind off more than the minimum 
oY"ali Ien8th. 

12. INSPECT AND CLEAN VALVE SEATS 

1.1 Using a 45° cltfbide culter. resurface the �al�. selts. 
Remo�e only enough metal 10 clean the seal5. 

(bi Check Ih. �"'�e .eating position. 

Apply a thin coat of p",,,ian blue lor white lead) 10 
IhfI �atve flee. LignlfV pt'ss the �alve alileintl tne 
seat. 00 not fO"" Ihe �11�e. 

Ie) Check the vll�e face and .... for the following: 
• If blue appea .... 360· .round the f,lc". the �aI�. is 

concentric. If not. r.plae. the �el�e . 

• If blu. Ippe", 360· eround the �lIlve '"I. the 
guld. and face &<e coocentric. If not. ,"urf_ the 
"et. 

, Check that the M�t contact il on thfl middle of the 
vllve feee with the following width: 

1.0 - 1.4 mm (0.039 - 0.056 InJ 
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11 not. correcl the vllive seats liS lollows: 
(II II Ihe sellling is 100 high on Ihe v.lve lace. use 

30' lind 450 cutte� to correct ,he seal . 

(21 I' the sellting is 100 low on the vllive I&ce, use 
60' and 45' cutler$ 10 COfTIlCt the se'I. 

lei) Hand-lap the vlllve and vlllve seat with 'n abrasive 
compound. 

leI After IwInd-lapping, cleen the valve and vllive $ell!' 

13. INSPECT VALVE SPRINGS 

lal Uaing a steel square, mellsure the squareness of the 
valve spring. 

Maximum aquarenen: 1.8 mm (0.071 in.) 

If squiWeness is great" Ihlln mn.imum, �place the valve 
spring. 

(bl U,ing clllip9fs. measure the free length of the valve 
spring. 

Free length: 41.09 mm 11.6177 in.) 

" the Iree lenglh is not IS specified. replace the valve 
spring. 
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lei Using a Ipring tester, musu.e Ihe ten.ion 01 11'1. 
valve spring .1 lhe speeified inSIOlied length. 

Inll.lled lension: 
14.6 - 17.0 kg 132.2 - 3Ui Ib, 143 - 161 NI 
.t 34.7 mm 11.366 In.1 

II Ihe Insla"ed tension is nOI as speelfied, reploce the valve 
spring. 

14. INSPECT CAMSHAFTS AND 8EARINOS 

A. Inspect c.msh.fl fOf rUrKMIt 

B. 

c. 

lal Place the camshaft on V·blocks 
. 

(bl Using a di.1 indicator. mtlasu., the circle tunoui el 
the center joumal. 

M8"imum ci.cle runOul: 0.04 mm 10.0016 in.1 
II the circle tunout is greater th.n maximum. replace lhe 
c.mehaft. 

In.peel cern lobe. 

U.ing a micrometer. me.sure the cam lobe heighl. 

Stendard urn �e height: 36.410 - 35.510 mm 
U.3Ml - 1.3980 In.) 

Minimum cern lobe height: 36.11 mm 11.3823 In.l 
If the clm lobe height i. lell th.n minimum. replace the 
c.mlhafl. 

Inapect camshaft lournell 

Using . micrometer, measure the journal diameler. 

Journ.1 di.mete.: 26.1M9 - 26.965 mm 
11.0610 - 1.0S16 In.1 

If Ihe loumal diameter is not u specified, check the oil 
clearance. 

D, Inspect clmshaft bearings 

Check the Dearings for llM:.ing and scoring. 
If the bearings .re dam.ged, replace the bearing caps and 
cylinder head as a sel. 
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E. 1�I9.ct cemth.ft journal oil cl •• r.�c. 

(a) Clean th. bearing caps and camshaft journals. 

/b) Place 1M camshafts on Ihe cylinder he&d. 

Ie) Lay a strip of Plasligage aerOIl each of the clmshaft 
journal. 

Id) Inslall Ihe bealing caps. 
(S.e step 2 on pages EM- 1 l 8  and 1 1 9) 

Torqu.: 130 kll-cm (II 't-Ib. 13 N·m) 

NOTE: Do nol lum the camshalt. 

lei Remov. the bearing capt. 

If) Measu" the Plastiglge et lIS widest poin\. 

Standard 011 clearance: 0.035 - 0.072 mm 
(0.001 4  - 0.0028 in.1 

Maximum oil cllll.nce: 0.10 mm (0.00311 in.J 

If the oil ciiaranci Is greater thIn mnimum. replici the 
camshaft. If necessary, replace the bearing caps and 
cylinder head as a sel. 

Ig) Complelely remove Ihe Plnll"a"e. 

F. Inlp.ct clmlh.ft It .... Ult cl.llinc. 
ts) Inslall thl c.mshaftl. 

ISle step 2 on pages EM·IIS and 1 1 91 

IbJ Using a dial indicator. measure Iha thrust clearllnce 
while moving thl camshaft back and forih. 

Stlndard thrult clearance: 0.080 - 0.100 mm 
[0.0031 - 0.0075 in.1 

Ma.lmum th,ust clelfance: 0.30 mm (0.01'8 in.) 

II the thrust clearance is grealer Ihan maltimum. repl.ce 
Ihe camshaft. II necessary. replaCI Ihe beating caps Ind 
cylinder head as a set. � 

15. INSPECT VALVE LIFTERS AND LIFTER BORES 

[a) Using a micro meier, measure Ihe lifter diameter. 

Ufter di.meter: 27.075 - 27.886 mm 
(1.10'4 - '.1018 in.) 

IbJ USinll a caliper gauge. measure the lifter bora 
diameter of the cylinder head. 

lifter bot. dl.m.t.r: 28.000 - 28.02' mm 
(1.1024 - 1.1032 In.) 

Ie) Subtreet the lifter diameter measurement from the 
�fter bore diameter melSurement. 

Standard 011 cl.aranc.: 0.015 - 0.046 mm 
(0.0008 - 0.0018 in.! 

Maximum 011 cl.aranc.: 0.07 mm (0.0028 In.J 
If 1M oil cl .... nc. is grelter thin m •• mum, repl.ce the 
lifter. If AOCes"ry. repl.cI Ihe cylinder head. 
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". INSPECT INTAKE. EXHAUST MANIFOLDS AND AIR 
CONTROL VALVE 

Using. preelsion straight edge al'ld feeler geug., me.,.,.r. 
the .urface cont.cling Ih. cvlinde< head or .if contl'oI 
11.1", lor w.rpe.g •. 
M.Kimum w.r�".: 

Inttk. m.nllold 0.05 mm !0.0020 in.) 
E"h.u.t m.nifold 0.30 mm !0.01 1 8  In.J 
Air control 11.1 .... 0.05 mm (0.0020 inJ 

If wII'p.eg' i. grelller thin ma.imum. repl.c. the m'fIIlold. 

INSPECTION OF TOYOTA - VARIABLE 
INDUCTION SYSTEM (T·VIS) 

1. INSPECT AIR CONTROL VALVE 

(oj With 300 rnmHg 111 .81 In.Hg, 40.0 kpaJ 01 lI.cuum 
.pptied 10 the .Clu.lor. check th.t the control lIalve 
mollll smoothlV to Ihl tully cJo5ed po5ition. 

bJ With the IIlCVUm reIeued. check thot the .... 1 
quicl'V fultV open .. 

II ,bnomlili . •  &pI.CI th. 1I,ly •. 

2. INSPECT VACUUM TANK 

(oj Chtek thlt ili. How. from pi.,.. A to B. 

'" Check Ihat lIir dOH not llow from pi.,.s B 10 A. 

., Apply 500mmHg 119.69 in.Hg. 66.1 kP,I ol .... cuu m 
to pope A lind check \1'111 tner. is no ch.ng. i 
IIICUum .her <)Of minuli. 

II then! i. changll. replace th. v.cuum link. 
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Oh .... meter 

3. INSPECT VACUUM SWITCHINO VALVE IVSVl 

A. In.pect VSV for Open circuit 

Using en ohmmeter. ChflCk thet there is continuity bllt
ween the terminats. 

Re.lltlnce ICold): 33 - 3i n 
If there I. no continuity, replace the VSV. 

B. In.pect VSV for ground 

U.ing on Ohmmeter. check that there is no continuity bet
ween 88ch terminal and the VSV body 
If there is continuity, replace the VSV. 

C. Inlpect VSV oper"lon 
Air (a) Check that aM- flows from pipe E to ttle lilter. 

/ f. _ 
_ Fi'., �3 JJ 

(b) Apply bllllery voltage Kross the terminals. 

lcl Check that air flows from pipes E to F. 

11 operetion is not u specified. replace the VSV. 
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ASSEMBLY OF CYLINDER HEAD 
IS •• pIg. EM·111 

NOTE: 
• Thoroughly cllan all parIS 10 be asMmbled. 

• Beforl installiog the pa"s, apptv new 'ogi"" oil 10 .. 
.tiding alld rotating ",rfaus. 

• Repllce all gaskets and oil lellt Wllh new ones. 

1 .  INSTALL VALVES 

iIIl Inllllil thl following pans: 
111 New oil seal 
121 VaivI 

131 Spring $!Ial 

141 Valve spring 
151 SpriIlg relaiMf 

CAUTION: Confirm the corr.ct direction of the ",alv. 
sprint· 

lbl Using SST. compress 11'11 vlllvI ,plill'il llnd placll the 
twO keepers llround Ihe v,lve ,,1m. 

SST 09202·70010 

leI Using II plaslic-faced hammer, IIghtiV lap Ihe va ..... 
lIem lip to ilISsure propel' III. 

2. INSTALL VALVE LIFTERS AND SHIMS 

III InsU1l1 Ike valve fifter '00 shim. 

tbl ChIck the valve itfler IOtsl" smoothly by hind. 



ENGINE MECHANICAL - CyWnder He� (4A-GEI EM-1 1 7  

191 191 18) IS) 191 
7 /  " .'S"} 
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f�rCX:01, �XJ}:: 
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9 5 2 4 
IAJ (AI IAJ W (AI 

, � 

m 
IAI 90 mm 13.54 ""I 
(8) 109 mm \4 , 25 h i 

F.onl .. 

INSTALLATION OF CYLINDER HEAD 
(See page EM-Ul 

1, INSTALL CYLINDER HEAD 

A. Place cylinder head on cyllnd,r block 

Ie) Piece e new cylinder heed gasket in position 0tI Ihe 
cylinder block. 

CAUTION: B, carefUl 01 the instan.tlon dirktion. 

Ibl Place lhe cylinder head in position on the cylinder 
head gasket, 

S. Tighten cylinder h,.d bolts 

NOTE: 

• Th, cy�nder head boIlS .re tighten in three progressive 
steps. 

, If Imy 01 bolts break or defrorn, replace them. 

lal Apply a �ghl coat of engine 011 on tha threads .nd 
und&r tha heads 01 the cylinder heed boilS. 

(1)1 Fint using SST, install .nd uniformly tighten the ten 
cylinder head bolts in several paue •• in the sequence 
shown, 

SST 09205- 16010 

Torque: 300 kg-em 122 ft-Ib. 211 N·m) 

NOTE: Each bolt length is indicated in the figure. 

If eny OtIe of the boilS not meet the torque specificalion, 
replace lhoe bolt. 

Ie) Mark the front of the cylinder head bolt head with 
paint. 
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, 

� � . 
5 3 , 2 4 

2. 

Id) Second. retighten the ten cylinder head bolts 90· in 
the numerical ordar shown . 

Ie) Third. retighten the ten cylinder head boilS by an 
additional 90·, 

If) Check that the paint mark is now facing rearward. 

INSTALL CAMSHAFTS 
la) Place the camshafts in position on the cylinder head 

u shown in the figure. 

NOTE: The e)thaust camshaft hos a distributor drive 
gear. 

(b) Apply seal packing to the cylirlder head as shown In 
the figu,e. 

Seal pecking: Pert No.08826-00080 or equivalent 

(cl Instal! the bearing caps in their proper locations. 

ki) Apply a light coat of engine oil on the threads arid 
under the heads 01 the bearing cap bolts 

leI Install and uniformly tighten the bearing cap boilS in 
seveflll passes. in the sequence shown. 

Torque: 130 kg-cm (9 ft-Ib. 13 N'm) 
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(f) Apply MP grease to II new oil lui lip. 
�M'G��� r"""" 

" \>V "Z '.» 

, 
/ \ 

Igl Ulln; SST, tap in thlP; oil seal. 
SST 09223-50010 

3. INSTALL NO.4 TIMING BELT COVER 
InSlal1 the bolt eover with the seven bolts. 
Torque: 95 kg·em (82 In.-lb. 9.3 N·ml 

4. INSTALL RH MOUNTING BRACKET 
Install the mounting braeket with the three bolts. 
Torque: 250 kg-em '18 ft·lb. 25 N'ml 

5. INSTALL CAMSHAFT TIMING PULLEYS 
(S .. uep 1 on peg' EM-621 
Torque: 476 kg-em (34 h-Ib, 47 N·ml 

6. INSTALL TIMING BELT 
CAUTION: The engir'll ,hould be cold. 

Align the mIItchmerks ot the camshaft timing pulleys aod 
timing belt and instali the timing belt 
NOTE: Be e¥eful not to ,hilt the meshing of the 
crankshaft timing pulley and timing belt. 
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7. CHECK VALVE TIMING AND TIMING BELT 
DEFLECTION 

la) Slowly loosen the idler pulley boiL 

(bJ Tum .he cranl<shaf. pulley two revolutions from TOC 

to TDC. 

NOTE: Always turn the crankshal' clockwise. 

Ic) Check that each pulley aligns with the timiotg markJ 
as shown in the ligure. 

If the marks do no. align, shift meshing 01 the timing bell 
and timing pulley and readjust according to steps 6 108 

(d) Torque the idler pulley bolt. 

Torque: 376 kg-cm (27 ft·lb, 37 N'm) 

Ie) Check that the.e is belt dellection 8t the posi1iorl 
indicated in the ligu.e. 

Deflection: 4 mm 10.16 In.) 
at 2 kg {4.4 Ib, 20 NI 



Lerog'h 
A 20mm 

!O.79) 
B 30 ITVTl 

U 18) 
C 42 mm 

11.65) 
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)1 the dttflection i. not IS specified. lIdjus, with the klier 
pullev· 

8. INSTALL SPARK PLUGS (See page 10-211 

Torque: 180 kg-em 113 ft-Ib, 1 a  N·ml 

9. INSTALL CYLINDER Hf:AD COVER 

Ia) ApplV seBI packing to the cvlioder head IS shown in 
the figure. 

Seal packing: P.rt No.Oa82S-000ao or .quivllent 

(b) Install the gaskets to the head covers. 

lei Install th!! two heed cOllers with the fou, seal 
washers and cap nuts. 

Torque: 130 kg-em (9 "-Ib, 13 N'm) 

Idl Install Ina gasket to Iha cenler COllet 

lei InilaM the center COlier with Iha four bolts. 

10. INSTALL NO.2 AND NO.3 TIMINO BELT COVERS 

(a) Install the gnkel! to the bell covers. 

(bl In"'I1i the No.2 and No.3 belt covers with the $fIven 
bolls 

NOTE: hch bolt length is indicaled in the figure. 

1 1 .  INSTALL WATER PUMP PULLEY AND DRIVE BELT 

12. INSTALL WATER OUTLET AND BY-PASS PIPE 

Ia) InSll1I a new gnkel. the wale, outlet ,nd bV'pass 
pipe assemblV with the three boilS 

Torque: 
Cvllnder he.d side 

280 kg-cm (20 ft·lb, 21 N'm) 
Cvlinder block Side 

130 kg·cm (9 It-lb. 13 N'rn! 

(b) InSIall the allernatOf drive belt adju$tirlg bar with the 
three bolts. 

TOfque: 181S kg-em (13 It-Ib, 18 N'm) 



EM·122 ENGINE MECHANICAL _ Cylinder He&d (4A·GEJ 

13. INSTALL INTAKE MANIFOLD 
(ao) Instan II new gaoskel. the a;. control valve. II ne .... 

gasl<.et and the intake manifold with the $liven bolts 
aond two nuts. 

TOI'que: 280 kg·em 120 It·lb, 27 N'm) 

Ib) Install the PC'll hose. 

Ie) Install the manifold stay with the two bolts. 

To..que: 220 kg·em 116 ft·lb, 22 N'm) 

14. INSTALL T·VIS 'liS'll AND VACUUM TANK. 
(a) Install the 'liS'll and Vlleuum lank IIs$IImbty wittl ths ! 

two bolls. 

(b) Connaet the lIacuum hosas. 

, 6. INSTALL THROTTLE BODY 
(See .teps 2 lind 3 page FI·8S) 

16. INSTALL CYLINDER HEAO REAR COVER AND 
VACUUM PIPE (wI EGR SYSTEM) 
(a) (wlo EGR Systam) 

Irlstall a new gasket and rea. COlier with the two 
bolts. 

Ib) (wI EGR System) 
In5ttloll a new gasket. rear cover and Vlleuum pipe with 
the four boilS. 

Ie) Iwl EGA System) 
Connect the vllcuum hoses. 

1 7 .  INSTALL INJECTOR AND DELIVERY PIPE 
(S.e ,tepi 1 to 6 on pag •• FI·80 lind 811 

18. INSTALL COl.D START INJECTOR PIPE 
(See .tepl 2 .nd 3 on p.ge Fl· 73) 
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RH Manifold Slay�3;i�,"""M"anifoid Sta,;'" 
(Af and AT o�l .. 

19. (wI EGR SYSTEMI 
INSTAll EGR VALVE AND MODULATOR 
tal Install a new gasket. the EGR valve and pipes assem

bly with the four bolts. 
Torque: 

Union bold 100 kg·em (61 ft·lb, 69 N'm) 
Bolt 190 kg·em (14 ft-Ib, 19 N· ml 

!hI Install the EGR vacuum modulator with the bolt. 

Icl Install the vacuum hoses. 

20. INSTALL EXHAUST MANIFOLO 
(al Install Ihe lower heat insulator to the manifold with 

the three bolls. 

(bl Install II new gasket and the manifold with the three 
bolts and two nuts. 

Torque: 260 kg-em (18 ft-Ib. 25 N'm) 

lel (AE and AT) 
Ins,all ,he RH and LH manifold stay with the two bolt 
lind two nut. 

Torque: 400 kg-em (29 ft-Ib, 39 N·ml 
(d) (AW) 

Install the RH manifold stay with ,he boll and nut. 

Torque: 400 kg-em (29 ft-Ib, 39 N'm! 

(e) Install the upper heat insulator with the six bolts. 



EM ·124 ENGINE MECHANICAL - C vlinOer Head (4A·GEJ 

21. INSTALL DISTRIBUTOR IS •• page IG·26) 

22. FILL WITH ENGINE COOLANT IS.e page CO·, or 8) 

Capacity (wI Heater): 
AE and AT 

6.0 lit.rs 16.3 US qts, 5.3 Imp. qtsl 
AW 12.4 11tets '13.1 US qu. 10.9 Imp. qts' 

23. START ENGINE AND CHECK FOR LEAKS 

24. PERFORM ENGINE ADJUSTMENT 
la) Adjust the valve cleaterlce. (See pege EM·37) 

Valve elnrlnee (Cold): 
InUike 0.15 - 0.25 mm (0.Oa6 - O.alO In.) 
EIIhault 0.20 - 0.30 mm (0.008 - 0.012 In.) 

Ib) Adjust the ignitiorl timing. (See pege EM·39) 

Ignition timing: 
100 BTOC @ idle 
(wi T.rmlna" T and E1 short·circulted) 

26. RECHECK ENGINE COOLANT LEVEL AND OIL LEVEL 
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NO 3 Timing 
Btl" Cover 

No. 2 Timing 
Btlil Cover 

Orive 

punev Bolt 

Guket 

�m l!.8!iJf!!!) : Specified torq ... 

TIMING BELT (4A·GEI 

COMPONENTS 

REMOVAL OF TIMING BELT 

t .... " 

1. REMOVE WATER PUMP PU LLEY AND DRIVE BELT 

2. REMOVE SPARK PLUGS (See �lIe IG-20) 

3. SET NO.1 CYLINDER TO TOe/COMPRESSION 

Ie) Tum the crankshol1 pulley end 'Iign ils groove wilh 
lhoe liming mark " 0" Of the No.1 timing belt cover (AE 
end ATl or timing pointer (AWl. 

Ibl Remove the oil 'iller up. and check that you eln I .. 
the clvity of the camlha't. 

" not. turn the crankshaft one ,evolution (360-1. 
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4. REMOVE CRANKSHAFT PULLEY 

Ie) UIirIg SST, remove the pulley mount boll. 

SST 09213·70010 and 09330·00021 

Ibl Usmg SST, remove tha puUey. 

SST 09213·31021 

6. REMOVE TIMING 8ELT COVERS 

Remove the ten bolt, the No.3. No.2, No.1 belt COVi .... and 
ge.ket •. 

6. REMOVE TIMING SEl T GUIDE 

7. REMOVE TIMING BELT 

NOTE: If reusing the timing belt. draw a direction .... ow 
on the timing belt Gn d"Klion 01 engine revoIulion), and 
plae. the matchm.,,,", on the tlming puUeys .nd liming 
". 

Ill) Loosen the idler pulley boll and shill lhe pulley 
tow.rd lhelttl el lar .. il .... jW go. temponinly lighten 
" 

fbI Remove the timing belt. 
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8. REMOVE IOlER PULLEY AND TENSION SPRING 

Rlmove thl bolt. plJlley end 'Insion sPfing. 

I. REMOVE CRANKSHAFT TIMING PUlllY 

10. REMOVE CYLINDER HEAD COVERS 
[See etlp 14 on peg' EM· lOll 

11.  REMOVE CAMSHAFT TIMING PULLEYS 

SICU" the tIe�3gonal wrench nead portion of the 
camshaft. remove thl! bolt. plate wastier end pulley. 
Remove the two camshl!llt pulleys. 
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No l 

;/jjjp> � � ? � 
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� .... ' .. 

� 
._' .. 

�GJ<i!V 
_ .. 

INSPECTION OF TIMING BELT COMPONENTS 

1. INSPECT TIMING BELT 

CAUTION: 
• 00 not bent. twl.t or turn the timing Mit Inlid. out. 

• Do nol Iflow the timing belt to com. into contlcl 
with oil, wet.r or netm. 

• Do not utilize timing Mit ten.ion when inltelli", 0, 
r.movlng the mount bolt 01 the cemlhlft timing 
pulley . 

II Ihere lire defeel lIS shown in the figures. cheek the 
following points; 

Ie) ?remat ..... e parting 

• Check tor proper installation. 

• Check Ihe timing cover gaskel lor damlliJll and 
proper instIllation. 

(bi ll the belt leelh .re cracked or damaged. cheek to 
see if either Ihe camshalt or water pump is locked. 

Ie) II there is noticeable weer or CIIICks, on the bett lace. 
check to see if there nicks on side of the idler pulley 
look. 

Id) If there is wear or dal1la98 on only one side of the 
belL ch&ck the belt guide Ind the Ilignment of the 
each pulley. 
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, .. , .... 

!el If there is noticeeble wear on the belt teeth. check 
liming cover for darTl8ge end check for correct 
gasket installation. Check for foreign meteriel on Ihe 
pulley teeth. 

If n9Cossary. replace the timing belt. 

2. INSPECT IDLER PULLEY 

Check the turning smoothness of the �er pulley. 

If necessery. repj&ce the idler pulley. 

3. INSPECT TENSION SPFIINQ 

!Referencel 

lal Measure the fr" length 01 the tension spring. 

Free length: 43.6 mm 11.713 in.1 

If the free length is not as specified. repl.ce Ihe lension 
spring. 

(b) MOa5ure the tension of the tension spring at the 
specified installed length. 

Inlt.lled tension: 9.97 kg !22.0 lb. 98 NJ 
at 60.2 mm 11.976 in.J 
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1) �W- -t-r � L )  , , 

INSTALLATION OF TIMING BELT 
IS .. plgl EM.57) 

1. INSTAll CAMSHAFT TIMING PULLEYS 

Ia) POSition the knock pin of the cemlhafts lIS shown in 
the figure_ 

(b) Align Ih, eam.n..1t knock pin wilh the knock pin 
groollll of the pulley. and slide the pulley. IlICing the 
liming mar1o: upward. 

Ie) Secure the huagonal wrench head portion 01 the 
c.msoalt. .1Id inSlall th\! plate wash8f and boll TO!'
que the bolt. 

TOfque: 475 kg·em 134 ft·lb. 47 N·m! 

2. INSTAll CVlINDEA HEAO COVERS 
ISee step 9 on page EM·1211 

3. INSTAll CRANKSHAFT TIMING PUllEY 

Align the pUlley set key with the key g,ooll, 01 the pulley. 
and slide the pulley. 

4. TEMPORARilY INSTAll IDLER PUllEY ANO 
TENSION SPRING 

(It) Insl&l1 the pulley with Ihe bolt. 00 nol tighten the bolt 
vet. 

Itol Infl,11 the ',nsion spring. 

lei Pry tha pulley toward the left e. lar lIS it will go and 
lighten the boll. 

S. SET NO.1 CYLINDER TO TDC/COMPRESSION 

la) Align the timing marks of tha c.mshaltliming pulleys 
and No.4 liming bell COllllr by tuming Ih, camshaft •. 

Ibl Align Ihe liming man. 01 Ihe crankshaft liming 
pulley lind oil pump body by lurning Ihe crentshalt. 
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,. 

8. INSTALL TIMING BElT 

CAUTION: Th. engln • • hould be cold. 

NOTE: If reusing the timing bell align the poin" marked 
during removal. and itlstall the belt with the a!TOW pointing 
in the direction ot engine revolution. 

Install the liming belt. insuring the teflsion between lhe 
inta�e camshaft and craflkshaH timiflg pulleys. 

7. CHECK VALVE TIMING AND TIMING BELT 
DEFLECTION 

Ie) Slowly loosen the idler pullev bolt. 

(bl Temporarily inSlall the crankshaft pulley boll. and 
tum the crankshalt pulley two revolutions from TOC 
to TOC. 

NOTE: Always lum the crankshaft clockwise. 

Ie) Check that eBch pulley eligns with the timing m8<ks 
as Shown in the figure. 

II th. marks do not align. remove Ihe liming bell and 
reinstall it. 
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! 

let) T OrqUII the idler pullev bolt. 

Tl1«Iue: 3711 kg-em !27 ft-Ib, 37 N'm) 

Ie) Cheek thll' thetll is belt denllction at the position 
indicated in the fig",e. 

O.f"etio": 4 mm [0.16 in.! 
at 2 kg 14.4 'b. 20 NI 

If ,he deflec'ion is not 1$ specified. adjust with the idler 
puNllv. 

(f! Remove the tllmpaflfilv installed crankshaft pullev 
""" 

8. INSTALL TlMINQ BELT GUIDE 
Instell the guide. facing the cup ,ide ou,werd. 

9. INSTALL TIMING BELT COVERS 
tel Install the geskllu to mil belt COVill'S. 
Ibl Install the No.1. No.2 and No.3 belt covllr with the ten 

bolts. 

r-.QTE: Each bolt length il indiceted in the figu,e. 
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10. INSTALL CRANKSHAFT PULLEY 

(.Il Align the pulley set ke.,. with the key groove of !he 
pulle.,., 54ide the pulle.,.. 

(b) Using SST, ins�ll and torqlle the the bolt. 

SST 09213-70010 and 09330-00021 

Torque; 1,400 kg-em ('01 ft-Ib, 137 N-m) 

,,.  INSTALL SPAAK PLUGS ISee plge 10-2'1 

To.-que: 180 kg-em 113 ft-lb, , 8  N-m) 

12. INSTALL WATER PUMP PULLEY AND DRIVE BELT 

Adjull the drive belt. (S&e page CH-41 
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COMPRESSION CHECK (4A-GEJ 
NOTE: If there is IlIck of power. e_cessive oil consump
tion Of poor fuel economy. measure the compression 
pressure. 

1. WARM UP AND STOP ENGINE 

2. DISCONNECT SOLENOID RESISTOR CONNECTOR 

3. DISCONNECT COLD START INJECTOR CONNECTOR 

4. DISCONNECT DISTRIBUTOR CONNECTOR 5. REMOVE SPARK PLUGS ISee Pig. IG-201 

6. CHECK CYLINDER COMPRESSION PRESSURE 

tal tnset1 e compression gauge into the spark plug hoie. 

Ibl Fully open Ihe throlile. 

(cl While cranking the engine. measure the compreuion 
pressure. 

NOTE: Always use a fully charged battery to obtain 
Inginl re'lolution 01 250 rpm or more. 

let) Repeat steps (a) through Icl for each cylinder. 

CAUTION: Thi. m • .,urem.nt mu.t b. done in .. 
.... ort • tim • •• ponible. 

Compr,"ion pr.ssure: 
12.6 kg/cmf (179 Pit 1,236 kPe) 

Minimum p,'nu'l: 
10.0 kg/cmi (142 p.l, 981 kP,) 

Olffl •• nc. b.twlen •• ch cylinder: 
1.0 kg/cmi 1'4 pil. 98 kP.' or I.n 

Ie) II the cylinder compression in on. or more cylinders 
i. low, POI.W I Imall amounl of engine oil into the 
cylinder through Ihe spark plug hole Ind repeat steps 
Ie) through Icl for the cylinder with low compression . 

• 11 adding oil helps the compreuion chlnces Dr. 
Ihat the piston rings andlor cylindlr bore are worn 
or damaged . 

• If preS$U1'"e stlYS low, a 'Ial'll mly be sticking or 
leating improperly, or there may be leakag. Plst 
the glsket. 

7. REINSTALL SPARK PLUGS IS •• pig. 10-211 

Torqu.: 180 kg-em (13 ft-Ib. 18 N'm] 

8. RECONNECT DISTRIBUTOR CONNECTOR 

II. RECONNECT COLD START INJECTOR CONNECTOR 

10. RECONNECT SOLENOID RESISTOR CONNECTOR 
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PRECAUTIONS 
1. Do not 1.lv. the Ignition Iwltch on for more than 10 

minut •• If the engine will not Itert. 

2. With e tachomet.r i, connect.d to the .ylt.m. con· 
nect the t .. t probe of 1M! tachomalar to t81mlnellG e 
of the check connectOf. 

lOeA TION: See page fl-89 

!Referencel (AT .nd AWl 
With II lachometer " connected to the Iystem. exln· 

nect the tett probe 01 the tachometer to negativa 19I 
termlnll of the ignition coil. 

3. A. lome tachomete, Ira not compltlbla with thl' igni
tion IYltem. we recommend that YOll confirm the com· 
patibility of your unit before IIling. 

4. NEVER ellow the tachometer 'ermln.1 to touch ground 
as thi. could dam.ge the Ignlt.r .nd/Of ignition call. 

S. 00 not dilconnect the battery whan the engine il run· 
ning. 

6. Check thllt the igniter II properly grounded to tM 
body. 
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£ng,ne wiH not start! 
hard 10 I1B.t 
krtonks OK) 

Rough icIII or Slab 

Engine hIIlit"nl 
POOr ae�atOon 

Engine d>8selng 
M. alre. '"Mion 
Iw.tch i. lu'ned ollf 

Mufller e.ploslon 
lafte. ,,,,I �I Ihe 1irTIG 

Engine beockfire, 

Poor galol"", m,-.g. 
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IGNITION SYST EM [4A-GE) _ Troub l eshoot i ng 

TROUBLESHOOTING 
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IGNITION SYSTEM (4A-GEI - ignition Syllem Circuit 

tgnilioo Swi1(:h 

AM2 IG2 

Spar1<; Plug 

Firing Order: 
1-3-4-2 

Ignition SWItch 

AM2 IG2 

' .... M 
�in 
Reley 

IGNITION SYSTEM CIRCUIT 

Oi.tnbutor 
Ignitioo 
Coil 

Signal Rolor 

IGT IGf 

Spark Plug 

Ign;hor, 
Coil 

:? 
-

Firing OrOOr: 
1 -3-4-2 

IGF IGT 

ELECTRONIC SPARK ADVANCE (ESA) 

The ECU is programmed with data IOf optimum ignition 
timl"9 under eny end ell operating conditions. Using da� 
provided bV sensors which monitor various engine func
tions (rpm. Inllke eir volume. eng. tempenuure. etc.! tile 
microcomputer (Eeul triggers the spark a, precisely till 
right inSlant. 



10NITION SYSTEM 14A-GEI On-Vehicle Inspection 10-19 

ON-VEHICLE INSPECTION 
SPARK TEST 

CHECK THAT SPARK OCCURS 

I SPARK TEST 

lNG 
CHECK CONNECTION OF IGNITION COIL, 
IGNITER AND DISTRIBUTOR CONNECTORS 

1
0K 

CHECK RESISTANCE OF HIOH-TENSION 
CORD (See page 10-201 10K 
CHECK POWER SUPPLY TO IGNITION 
COIL AND IGNITER 
1 .  Ignilion switch turn to ON. 
2. Cheek that there is bat1cry voltage III 

ignitiorl coil positive t·.,) terminal 10K 
CHECK RESISTANCE OF IGNITION COIL 
ISM P'9' 10-22) 
R"i,uncl! (Cold): 

Primary A. 0.41 - 0.50 n 
AT and AW 0.52 - 0.64 n 

Seeondary A. 10.2 - '3.8 kU 
AT and AW " . 5 - 16.5 k O )OK 

CHECK RESISTANCE OF SIGNAL 
GENERATOR IPICKUP COIL) 
(See page 10-23) 
R"i'UlnCI!: 140 - 180 n )OK 

CHECK AIR GAP OF DISTRIBUTOR 

Itl Disconnect the high-tension cord from the distribu-
to •. 

Ibl Hold the end ebout 12.5 mm 11/2"1 from body 01 
car. 

(c) See il sp,rk occurs white engil'l8 is betog c.anked. 

NOTE: To prevent gasoline from being injected from 
injeeto" during this test. crank the engine: lor no more 
then 1 - 2 seconds ,t time_ 

If the sperk does not occurs, perform lhe test es follow,: 

Conned securely. 
NG 

Replace the ,ordls!. 
NG 

Check wiring between ignition 
switch to ignition coil and igniter. NG 
Replace thll ignition coil. 

NG 

Replacil tile distributor anembly. 

NG 

I I RepliJCe the distributor '$$embly. 
(See page 10·23, 

NG I Alr gep: 0.2 - 0.4 mm (0.008 - 0.016 11'1.1 I 
10K 

I TRY ANOTHER IGNITER 



10-2:0 IGNITION SYSTEM !4A- QEI - On- vehicle 1nspe<:lion 

INSPECTION OF HIGH· TENSION CORDS 

,. CARfFUlLY REMOVE HIQH·TENSION CORDS BY 
THEIR RUBBER BOOTS FROM SPARK PLUGS 
CAUTION; Pulling on or IHnding the cord. IN'j' 
damlge thl conductor In.tdl. 

2:. INSPECT HIOH·TENStoN CORD RESISTANCf. 
Using In ohmmete!". maNurl thl res�tancl without d. 
conflicting thl di,lributor CIP. 
Mnimum rl ••• tlnCI: 2:6 11.0 plr cord 
II the r"btlnea is g .. 'ter thin mulmum. check 1M t.· 
mine',. lt neeeswry. replace thl h�h-IIMion cord tnd/Of 
distnbutor eap. 

INSPECTION OF SPARK PLUGS 
(Conventional Tipped Type) 

1. REMOVE SPARK PlUOS 
Using SST. remove the spark plug. 

SST 09155·16100 

2. CLEAN SPARK PLUGS 
Using a spark plug clean,r or wire brush, clean the .� 
plug. 

3. VISUAllY INSPECT SPARK PLUGS 
Cheek the spark plug tor electrode wear. thread dam. 
and insulator damage. 

II abnormal. replace tne spark plug. 

Rlcommanded &plrk plug: NO O20R-U11  
NGK BCPR6EY11 



IGNITION SYSTEM (4A-OEJ _ On· Vehicle Inspection IG·21 

4. ADJUST ElECTROOE CAP 
Carefully bent the outer elect. ode to obtain the correct 
electrode gap. 

Correct electrode gap: 1 . 1  mm [0.43 inJ 

6. INSTALL SPARK PLUGS 

Using SST. inSlI1I the spil.k plug. 

SST 09155·16100 

TorqUI: 180 kg-em [13 It-Ib, 18 N·m] 

INSPECTION OF SPARK PLUGS 
(Platinum Tipped TypeJ 

CAUTION: 
• NaVlr use a wire bruth for cleenlnll. 
• Never ettempl to ediutt tha elect.oda lIep on u.ed 

sp"k plug. 

• Spark plug should bl replacld Ivety 100,000 km 
[60,000 mill.l. 

,. INSPECT ELECTRODE 
A. If using e ml""lr [in.uletion tl.i.tenci metlrJ: 

Measure the insulation resistilnce. 

Co.-rect In.ulatlon retlstanc.: 10 MO or more 

If the resistance is less than specified. clean The Spark 
plug. 

B. If not utin" a mlgger: 

Ia] Quickly raCl th • •  ngine to 4,000 rpm fi ... e times. 
(bJ R.mo .... the spark plug. 

(See st.p I on page IG·20J 
Ie) Visually check the spark plug. 

It the electrode is dry Oke.,. 
If the electrode is wet Proceed to step 3 



10-22 tGNITION SYSTEM (4A-GE) - On-vehicle Inapectiol'l 

2. REMOVE SPARK PLUGS 
(S.e st.p 1 on psg. !G-G) 

3. VISUAllY INSPECT SPARK PLUGS 
Check the spark plug for thread Or il'lsuLation damage. 

If abnomul. reploce the _park plug. 

Recommended _park plug: ND P016R 

4. INSPECT ELECTRODE GAP 

NGK eCPR6EP11 

Maximum electrode gap: 1.3 mm (0.051 In.J 
If the gap i, greater than ma�imum. replace the spa!1t plug. 
COlTect electrode gap of new spark plug: 

1.1 mm 10.043 In.) 
If adjusting Ihe gap of a r\fIW spark. plug, bend only tilt 
base of the ground electrOde. 00 r"IOt touch the tip. 

6. CLEAN SPARK PLUGS 
If the electrode has traces of wet carbon. allow it to dl"/ 
and Ihen clean with a. spark plug cleaner. 

Air pressure: Below 6 kg/cm� (85 psi, 588 kPa) 
Duration: 20 seconds or less 

NOTE: If there are traces of oil. remove it with gasolinl 
before using the spark. plug cleaner. 

6. INSTALL SPARK PLUGS (See _tep 5 on psg. IG·21) 
Torque: 180 kg·cm ('3 ft-Ib. 1 8  N'm) 

INSPECTION OF IGNITION COIL 

1. INSPECT PRIMARY COIL RESISTANCE 
Using an ohmmeter. measure the resistance between 
poSitive H11 and negative let terminals. 

Primary coli rn;_lance (Cold): 
AE 0.41 - 0.60 n 
AT and AW 0.52 - 0.64 U 

If the resistance is r"IOl &II specitied. replace the ognilion 
coil. 



IGNITION SYSTEM I.A-GEI - On-vehicle Inspection IG·23 

-----

AT sod AW 
G N' 

. �  
G6 

2. INSPECT SECONDARY COil RESISTANCE 

Using an ohmmelar. measure the rnistance between the 
positive (;£I erld high-tension terminals. 

Second.ry coil r.sistanc. [Coldl: 
AE 1 G.2 - 13.8 kO 
AT .nd AW " .ti - lIUikn 

II the rU�tance is not is splteified. replace the ignitiOn 
coil. 

INSPECTION OF DISTRIBUTOR 

1 .  INSPECT AIR GAP 

Using a feeler gauge, menure the gap between the signal 
rotor and pickup coil proj9Ctlon. 

Air glP: 0.2 - 0.4 mm [0.008 - 0.016 in.1 

If the air gap is not as specified. repl&ce the distributor 
assembly. 

2. INSPECT SIGNAL GENERATOR (PICKUP COlli 
RESISTANCE 

Using an ohmmeter. measure the resistance between the 
terminalS. 
G pickup coli resistance [G - G I9): 140 - 180 0 
NE pickup coil resistanu (NE - 0""'1: 140 - 1 80 n 
11 the resistance is not 8S specified. replKe the distributor 
assembly. 

INSPECTION OF IGNITER 
ISee procldur. Splrk Test on p'''' 10-191 
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IGNITION SYS TEM (4A-GE -) Distributor 

DISTRIBUTOR 
COMPONENTS 

� 
. O-Ri., 0 

. O-R., � 
• Driven Gelll � 
Streight Pin-------.-;::? 

Distributor Cap 
ion Cordi (wilh High-lens 

COld Clamp 

Dust Cover 

l��,-,-



IGNITION SYSTEM (4A-GEI - Distributor 10-26 

REPLACEMENT OF DISTRIBUTOR DRIVEN 
GEAR 

1. REMOVE DRIVEN GEAR 
18) Using a grinder. grind the driven gear and straight 

pin. 

CAUTION: Be c::areful nol to dam.g. the governor 
,h.ft. 

fbi Mount the driven gllar in 8 vtc::8. 

(c) Using a pin punc::h and hamme •. tep out the II.eight 
pin. 

Idl Remove the driven gear. 

2. INSTAll NEW DRIVEN GEAR 
ta) Remove the two bolts. distributor c::ap and O-nl"l\l 

Q)} Slide the driven gear onto the governor shaft. 

wI Align the drilled mark of the driven 1lf'3< (not driven 
gear straight pin hoIel with the groove (AEI or cavity 
IAT and AWl of the housing. 

CAUTION: Be sure to c::hec::k the rotor p.o;'c::tton i, 
po,itloned ., ,hown. 

(dl Install a new straoight pin. 

Ie) Secure the ends 01 the straight pin in 8 vic::e. 
(f) Reinstall the O-.ing and distri butor tap with the two 

bolts. 



IG·26 IGNITION SYSTEM (4A-GEI _ Ois!tibulor 

� "'"' " 

. � �
o

\ 

. �, 
AT and AW \ ' 

� " ''''''t 

INSTALLATION OF DISTRIBUTOR 

" SET NO.1 CYLINDER TO TDC/COMPRESSION 
C.I Turn the crankshaft pull • .,. and align itl groove with 

the "0" m"k 01 the No.1 liming beh cover (A[ end 
AT! or timing pointer (AWL 

(b! Remova the Oil filler cap. aod ch8(:k Ihal you can see 
Ihe cavity of lhe camshaft. 

If not Iurn Ihe crankShaft ooe revotulion (360°!. 

2. INSTALL DISTRIBUTOR 
(II) Install a new O-ring to Iha hOUSing. 

(bl Apply . lighl coat of engine oil on the O-ring. 

(c) Align the drilled mllrk of thll driven gear wilh the 
groove (AEI or cllvity IA T lind AWl 01 the housing. 

Id) Insert the distributor. aligning the center of the flange 
wilh thaI of the boll hole on the cylinder head. 

Ie) Lightly lighten the two hotd-down bolts. 
(t) Install the high_tension cord clamp with the bolt . 

3. CONNECT HIGH-TENSION CORDS TO SPARK PLUGS 

firing orde,; 1 - 3 - 4 - 2 

4. CONNECT DISTRIBUTOR CONNECTOR 

5. CONNECT CABLE TO NEGATIVE TERMINAL Of 
BATTERY 

6. ADJUST IGNITION TIMING ISee page EM·37) 
Ignition timIng: 

1 O� BTOC @ Idle 
(w/ Terminals T ilnd lEI short-circuited! 



LU BRICATION SYSTEM 
Plge 

DESCRIPTION LU-2 
TROUBLESHOOTING LU-" 
OIL PRESSURE CHECK LU-S 
REPLACEMENT OF ENGINE OIL AND OIL FILTER lU-6 
Oil PUMP 
OIL COOLER AND PRESSURE REGULATOR • .  

lU-7 
LU-17 

II!! 



LU-2 LUBRICATION SYSTEM - Description 

DESCRIPTION 
A fully pressurized. fuliV filtered lubriCEltion system has been adopted fOf this engine. 

4A·F 

4A-GE 

Fun "".. ' 

r----i��!!.lIIIVE 
r-i �:t� ����� . 

,�, 

t;;���i'����'�'""�-"�-�'"�����'��::::� 
c.ws1Wf 011· 
VEN G£NI IN ' 

_n_{ c_St1.rr C Yr.flOfA HEAD 

OI!:, FIlUR IIY ·PIlSS VA,Vl 

II EUE VALV i 

t 
I 

I . .. , �, 



A pr1!ssure feeding lubrication .ystem has been 
IIiOpled 10 sYpply oil 10 Ihe mo ... ing pan. 01 Ihis 
"",ine. The lubricelion .ystem consisl5 of an oil 
PI'\. o� pump, oil fillet" and other elilemal parIS 
w!llell IWppiy oil 10 Ihe mo..mg parts in lhe engine 
block, The oil circuit is shown in the iUulllllion el 
"top 01 1M prfl'lious page. Oil lrom th. oil pan is 
IUIlPfId up by the oil pump. Alter It �sses 
nough the 011 lilter. it is led through the .... rious 
oil holM in the crankshaft and cylinder block. After 
passing through the cylinder block and performing 
its lubricating function, the oil is returned by gre
oily 10 lhe oil pan. A dip stick on the side a' the 0,1 
pump body is pro ... 1ded to check the oil le ... eI. 

OIL PUMP 
"·F 

T ..... oil pump pumps up oit from the oil pan .nd 
�s it under pressure to the ... arious �rts of the 
engine. An 011 strain.r is mounted in front of the 
inlet to the oil pump. Th. orl pump Itsell Is a 
trochoid type pump. Inaide of wh>ch is a dri ... e rotor 
and a dri ... en rotor. When the dri ... e rotor rotat .. , 
tile dri ... en rotor ,01l11S In the same direction. end 
,ince the .lIs of the dri .... n rOlor shah is dilfe<1111 
from lhe c.nte!'" ol lhe drl ... en rolor. the space bel-
ween the two rOlors is changed 15 they rotate. Oil 
is drawn in when the splICe is wide and is dis· 
charged when Ihe space In narrow. 

'.·GE 

The oil pump pumps. up oil from the oil pan and 
WIlds it under pl.SlU'" 10 the ... iMious parts of the 
engine. An oil Itreiner is mounted in front of th. 
net to Ihe oil pump. The oil pump ilse11 is an inler· 
nal gear pump. which USIS a dri ... e ge.r and dri ... en 
gear inside the pump body. When the dri .... gear 
rotates, the dri\lflll gear rotates in the same dir�. 
tion. When both gears rot8te, the space betwH1l 
Ihe two geers changas Oil is drawn In whim this 
spac. is -Mde . •  nd is discharglld wh.n IhI space is 
nanow. 

OIL PRESSURE REQULATOR 

AI high IInglne speeds. the IIng,"e all IWPphed 
by the oil pump uellllds the capacity 011 ...... engine 
to utiliz. it. for tNI tenon. thll oil prllSSUfe regula· 
tor works to or .... eol .. o"'e<supply of oil. Curing 
nonnal oit suppty, • COIl ,prIng and ... alve keep the 

bYP&S$ dosed. but when too much oit is being 11Id, 
the pressure become II(t.el"flllly high, overpower. 
ing Ihe 'orc. of the spring and Opllning the ... al ... IIS. 
This allow. Ih. IIXcess oil to flow through thll 
... at ... e and r.lurn to the oil pan. 

OIL FILTER 

The oil fille< is a lull ftow lyPl! loiter w.th II bultt
in PIPIt filler element. Parlicles 01 mel.l from 
wear, eirborn dirt, c&rbon .nd other Imputilills can 
QClt in IhI ojl during UN and couid csuse ftCclI4er· 
eted Wll8l" or .iIIling il allowed 10 Ci,culllt. through 
Ihll engine. Thll oit filter, inttgf1lted inlo the o� line. 
remo ... es lhese lmputitin IS Ihe oil paSSM Ihrough 
it. The filler is mounted outside the III1gltlll to 
simplify reptac.mllnt of the filter IlllIment. A relief 
valve IS also inctudlld ahead 01 Ihll filter .Iement to 
,elie ... e the high oil prelliU'1I in CIS' the 'ilte< ele
mIInt becomes clogged with Imporil," The relief 
...al ... e DOIns whItn the oil prenur' o ...... pow.rs Ihe 
forc. of the spring. Oil pUling through Ihe reliel 
.... 1 .... bypasses thll oit lill,r .nd flows directly into 
the m.1Il oil hole in the lIIl9ine 



lU .. LUBRICATION SYSTEM - Trou bles hooting 

TROUBLESHOOTING 

Problem Poulble C8UH Remedy PIg, 

o.I le'kage Cyl ....... head. cylinder block Of 001 pump Aepoir u r>ece •• 1ory 
body damaged 0< cricked 

O� ... al f.ultv Replace oil .u' lU-12. 
EM-142 

Gasket fauly Replace gasket 

low oil pressu,,, Oil le&kBge Rep'i. IS necen.ry 

Relief VII"'_ f,uI,y Rep.;' ... Ioe! valve LU-l0.13 
Oil pump ',ully Repair oil pump LU-' 
Poor quality engine oil , 

RepllICe engine oil lU-6 
C" Mlllal! bearing fiMllty Repqc. bearing EM.I30 
Connecung .O(t bearing taulty Replace bearing fM.127 
();I fII'e' clogged R,place oil '-�t., LU.6 

High 001 pressure Reli.f v81va faulty R,PllII' relief valve LU·l0,13 



LUBRICATION SYSTEM - Oil Preuu,. Ctleek LU-6 

Recommer.,1iId Viscosity (SAEI 

TEMPERATURE RANGE AN(TIC(PATED 
SEFORE NEXT OlL CHANGE 

OIL PRESSURE CHECK 
1. 

•. 

CHECK ENGINE OIL QUALITY 
Cheek the oil for deterioration. entry of w&ter. discoloriog 
0' thinning. 
If the qU81ity is poor. re�aee the oil. 
Use API gr8de SC. SO. SE. SF or beuer and recommended 
viscosity Oil. 

CHECK ENGINE OIL LEVEL 
Ttle oiI level .hould be between ttle "L" and "f" marks on 
the d;ptUck. 
If low. check for le,kltge and add oil up to the "F" mark. 

3. REMOVE OIL PRESSURE SWITCH OR SENDER GAUGE 
NOTE (wI Sendar O&l.loel: UN SST. 
SST 09027-12140 

4. INSTALL OIL PRESSURE GAUGE 
5. START ENGINE 

St8rt engine and warm It up to normal operating tam
perature. 

6. MEASURE OIL PRESSURE 
011 pt.uu,,; 

At idl, 0.3 kg/em' (4.3 pll. 20 kP.) Of" 
�. 

At 3,000 rpm 2.5 - 6.0 kg/em' 
136 - 71 psi, 246 - 410 kPs) 

NOTE: Check for oil leeklge eftar reinstalling the oil 
pressure switch or send ... 0'1Ig'. 



LU-8 LUBRICATION SYSTEM - Replacement of Engine Oil and Oil Filler 

55, 
REPLACEMENT OF ENGINE Oil 
AND Oil FilTER 
1 .  DRAIN ENGINE OIL 

la) Remove the oil filler cap. 

Ib) Remove the oil drain plug and drain the oil into a con· 
tainer. 

2. REPLACE OIL FILTER 
(a) Using SST, remove the oil filter Ilocated on left Iide 

01 the engine block). 

SST 09228-06500 

Ib) Inspect and clean the oil liller ;nSllllation surface 

Ic) Apply clean engine oil to the gasket ol a new oil lilltf. 

(eI) Lightly screw in the filter to where 'Iou leel rlWl' 
tance. 

Ie) Then. using SST. lighten the oil filter lin extra 3'4 
turn 

SST 09228-06500 

3. REFILL WITH ENGINE OIL 
(8) Clean and install the oil drllin plug with a new gasket 

TOrque the drain plug. 

Torque: 360 kg-cm 125 ft·lb. 34 N'm) 
(b) Fililhe engine with new 011. API grade SC. SD. SE. SF 

or better. 

cllpacity (Wllhout Oil cooler): 
Drain and ratill 

Without oil filter change 
3.0 IIteri (3.1 US qtl. 2.6 Imp.qtl) 

With oil filter chlnga 
3.3 IIterl (3.5 US qt •• 2.9 Imp.qt.) 

Dry fill 
3.7 1I1erl (3.9 US qtl. 3.3 Imp.qu) 

Capacity (With Oil coolar): 
Drain and raflll 

Without oil filter change 
3.4 Uter. (3.6 US qu. 3.0 Imp.qt.) 

With 011 flltar changa 
3.7 11Ie" (3.11 US ql •• 3.3 Imp.qlal 

Dry fill 
4.1 1118r. 14.3 US qt •. 3.6 Imp.qla) 

leI InstlU Iha oil filler ClP with the QlIskl!l. 

4. START ENGINE AND CHECk FOR LEAkS 

6. RECHECk ENGINE OIL LEVEL 
Recheck the engina oil level lind 'lIfili if nllCeillMY. 



LUBRICATION SYSTEM - Oil Pump 

OIL PUMP 

COMPONENTS 

Ooven Rotor !4A_F) 
, (4A_GEI 

• Guket 

Relief v'".�'.�.====� Spring _ 

Retaine. D 

Snap finQ------

0,1 Pan. _____ --\ 
• Gasket --------==--.. 
O ••• n Plug ---------�� 

LU-7 



LU . LUBRICATION SYSTEM Oil Pump 

- .• SST -- · -� I 

�<- 13" 

- ' .. �" 
wo, " 

REMOVAL OF OIL PUMP 

NOTE: When r.pairing the oil pump. the oil pan and 
strainer should be removtld and clellned. 

1 .  DRAIN ENGINE OIL 
Ia) Remov. the oil filler cap. 
(b) Removi Ihl oil dr.in plug and drain the oil into a CO!\

tainer. 

2. REMOVE OIL PAN 
Ia) Ramove the two nut. and nineteen bolts. 
(b) \4A-FJ 

Insert thl blede 01 SST between the oil pan lind 
cylinder block. cut olf applied se.ter and then remD\III 
thl oit pan. 

SST 09032_00100 

tel 14A·GE) 
Insert the blade 01 SST between the oil pan and baf· 
fie plMe, cui oft appHed sealer and then remove ttlt 
011 pen. 

SST 09032-00100 

CAUTION: 
• Do not u.e SST for the 011 pump body lide. If n.c ... · IIry. UII • Icrewdrivlr. 
• When removing the oil pen. be car.ful I\Ot III 

damage the oil pan flange. 

3. REMOVE OIL STRAINER 

4_ 

Remove lh8 two bolts. nuls. oil strainer .nd geslcet. 

\4A·GE) 
REMOVE OIL PAN BAFFLE PLATE 
Insert the blade of SST between thl cylinder blo<;k anO 
bat/Ie plate. cut off applied sealer und remove the baflle 
plate. 
SST 09032·00100 

CAUTION: 
• 00 not use ssr for the oil pump body Ilde. 1I n.cell

Iry, USI a Icrlwdriv.r. 
• When removing the him. plate, be careful not t 

damage the baffle pl.le Ilangl. 



LUBRICATION SYSTEM - O� Pump 

6_ REMOVE TIMING BELT. IDLER PULLEY ANO 
CRANKSHAFT TIMING PULLEY 

4A·F ISee p.g •• EM-4' to 50) 
4A·GE IS •• p." .. EM-57 to 591 

6_ REMOVE OIL OIPSTICK GUIDE AND DIPSTICK 

7. REMOVE OIL PUMP 

1.1 Remove the liven bolt •. 

LU-I 

Ibl U.ing . p, .. tie-faced hammer. e,rafully lop Ihe cit 
pump body. 



LU-'O LUBRICATION SYSTEM - Oil P u mp 

Drive ROlor lGear) 

.. 

,Ori "" 'o,� IG'1 �c 

,--, : (j-Rehef 

i t-SPfing 
I �RII.,ner 

DISASSEMBLY OF OIL PUMP 
(5 •• pIIge LU-7) 

,_ REMOVE DRIVE AND DRIVEN ROTORS (GEARS) 

Ia) Remove the five boilS lind oil pump body COVII. 

(b) Remove lhe drive and driven 101015 (gearsl. 

2. REMOVE RELIEF VALVE 

(a) Using snl:lp ring pliers, lemove the snap ring. 

(b) Remove the retain.r. spring and relief velve. 



LUBRICATION SVSnM - Oil Pump LU·ll 

INSPECTION OF RELIEF VALVE 

INSPfCT RfLIEf VALVE 
Coel Ih. r.li.t v,l�e wIth eng,ne 001 end check that il II1Is 
Imoothtv ,nto the wllve hole by ,ts own weoght 
11 ,t does not, .,pIKe the .aloef valve II necessary. replKe 
the oil pump nsembly. 

INSPECTION OF OIL PUMP 

14A-FI 

1. MEASURE BDOY CLEARANCE 
Usin.g , feeler gauge. measure the clearance betwH1l the 
driven rotor and pump body. 

sundar-d ele.rane.: 0.080 - 0.135 mm 
(0.0031 - 0.0053 i ... 1 

Ma"irnum cl .... nc.: 0.20 mm 10.0019 in.! 

If the cle,r.rote i. greater than muirnYm. replac. the rOtOf 
Ht Indlor body. 

2. MEASURE TIP CLEARANCE 
Using , fe.ler gauge. meilsure the etelranee betwe.n both 
rotor tips. 

SunG.ld el .. r.ne.: 0.116 - 0.156 mm 
{0.0046 - 0.0061 in.1 

M,;o;irnum et .... ne.: 0.315 mm {0.01 38 In.l 
It th. eleanme. is g'8ale. then maa'murn. rep�e. the rotor 
set. 

3. MEASURE SIDE CLEARANCE 
Usln.g , teeler gauge and fill block. menur. the aide 
Qellfanetl as shown. 

Standard el •• r.nee: 0.211 - 0.065 mm 
[0.0010 - 0.0026 In.' 

Muimum eleerlnea: 0.10 mm [0.0039 In.1 

If the clearance is greeter .han muimum, repillee the rOIO, 
sel and/or body. 

14A-GEI 

1. MEASURE BODY CLEARANCE 
Using . flil'eler glluge, mellure the clear'ote betwe8n the 
dnven gea, socl pump body. 

Stand .. d el •• r.nee: 0.100 - 0.'91 mm 
10.0039 - 0.0015 in.1 

Maidmum elearanca: 0.20 mm (0.0019 In.1 

If the elea.ance ;s greater Ihan mallmum, replace the gear 
581 and/or body. 



lU·12 l.U8RICATION SYSTEM - Oil Pump 

2. 

3. 

MEASURE TIP CLEARANCE 
U,ing a fleler gHuge. me(lSuNl lhe clearance bet ..... een bo:h 
gear tips and Clll�ceni. 

Stand .. d ct •• rlllnc.: 
Driv. g.ar to crescent 

0.101 - 0.248 mm (0.0042 - 0.0088 In.! 
Driven geer to crescent 

o.on - 0.310 mm 10.0023 - 0.0122 in.! 
Meltimum clellf'lnc.: 0.35 mm 10.0138 in.1 
II the clearance i.g"lter than muimum.. replace the lie .. 
set end/or body. 

MEASURE SIDE CLEARANCE 
Using a feeler gauge and flat block.. n18a$\If. the side 

clearance as sho ..... n. 

St.nd .. d cl .... nc.: 0.025 - 0.075 mm 
(0.0010 - 0.0030 in.1 

Maximum clearance: 0.10 mm (0.0039 in.1 
lithe cl.arance is greal.r than m.IIximum. replKe the gear 
set and/or body. 

REPLACEMENT OF Oil SEAL 

1 .  REMOVE OIL SEAL 
Using !I scra ..... driver. pry out Ihe oil seal. 

2. INSTALL OIL SEAL 
lal Usir'lg SST and a hammer. drive in a ne ..... oil Sill 

SST 09517·30010 

NOTE: Sa careful not to inslan a ne ..... oil seal slant'Ni$t. 

Ib) Apply MP gre(lse to the Oil se(lJ lip. 



lUBRICA TtoN SYSTEM _ O� Pump LU·13 

. � � ,  ; [j-Aelief 
: I-Sprillg 
: C:>-Aetllin ... 
, 

ASSEMBLY OF OIL PUMP 
[See plge lU· 71 

1 .  INSTALL RELIEF VALVE 
lal Insert Ihe relief \lal\le, spring and relainer inlo the 

pump body. 

(1:)) Using snap ring pliers. inslall Ihe snap .Ing. 

2. INSTAll DRIVE AND DRIVEN ROTORS (GEARS) 

[II) Insert the dri\le and driven rOlon; [gea.s) inlO Ihe 
pump body. 

Ib) Inllall the oil pump body CO\ler with the fille screws. 
Torque the soew., 

Torque: 105 kg·em [8 in.·lb. 1 0  N·m) 



LU-14 LUBRICATION SYSTEM - Oil Pump 

INSTALLATION OF OIL PUMP 
(See page LU-71 

1 ,  INSTALL OIL PUMP ASSEMBLY 
(a) Place a new g�sket on the block. 

(b) Install the oil pump to the crankshaft with the spline 
teeth of the drive gear engaged with the large tHth 
of tho crankshalt. 

Ie) Install and torque the seven bolts. 

TOf(�u.: 2 1 8  kg·cm 116 fl-Ib, 21 N'm} 

2. INSTALL OIL DIPSTICK GUIDE AND DIPSTICK 
(a) Push in the oil dipstick guide with the O-ring coated 

with a small amount of engine 011. 

(b) Install a new O-ring 10 tl\e oil dipstick guide. 

Id Install the rnoul"lling bolt. 

Id) Insert the oil dipstick. 

3. INSTALL CRANKSHAFT TIMINO PULLEY, IDLER 
PULLEY AND TIMING BELT 
4A-F (See page. EM-53 to 561 
4A·GE (See pages EM-62 10 65) 

4. [4A-GE) 
INSTALL OIL PAN BAFFLE PLATE 
(el Remove eny Old packing (FIPG) material and be care

lui not to drop any oil on the cont&eting surlaC!!5 of 
the beffle plate and cylinder blOCk . 

• Using a razor blad!! and gasket scraper. remove a" 
the packing (FIPGI meterial from the gasket sur· 
faces 

• Thoroughly clean all components to remove all the 
loose material. 



LUBRICATION S YSTE M - O� P ump LU-16 

" ... · OIE 

r:fPE'�� 
A' Se .. OiiorMle. 

A·A' 

J - S mm 
10.1 2  - 0.20 inl 

B·B' 
�mm 

, 

Se.1 Oillmela, 
J - 5 mm 
10, 1 2 - 0 20 ,nJ 

• Clean bolh $taling surlaces with 8 non·'esid .... 
solven!. 

C ... UTION; Do not u.e e .olvenl which wll1 8f1ect the 
paint8d lur'ece •. 

IbJ Apply seal packing 10 lI\e bailie plate as shc;Jwn in ttMt 
figu18. 

S,al packing: Pa,t No, 08826·00080 01' equivalent 

e Inst!lll a noule that has been cut to a 3 - 5 mm 
10, 1 2  - 0.20 in.J opening. 

NOTE: Avoid applying an excess amounl to the surface. 
Be particularly careful near oil pasS<lges. 

• Parts must be assembled within 3 minute. of 
application. Otherwise, the material muS! be 
removed and reapplied. 

• Immedialely remove nozzle from tube and reinstall 
Up. 

Ie) Inslall the bailie plate. 

5, INSTALL OIL STRAINER 

Pillee a IlfIW oil llraioe, glP-et and inslall the oil "rajrMt, 
with two bolts and 110'0 nuts. TOfq .... the bolts and nuts, 

TOfque: 96 kg·cm f82 'n.·lb, 9.3 N'm) 

a. INSTALL OIL PAN 

(a) Remove any old packing IFIPGJ mate/ial and be clfe· 
lui not to drop any oil on Ihe conlacting surfaces 01 
the 011 pan and cylinder block f4A-F) or billie plata 
(4A·GEJ. 

• Using II razor blade and gasket SCfaper. remove all 
Ih. packing (FIPG) material trom the gaske, lur· 
faces. 

e Thoroughly clean 011 components to remove all the 
loole matllrial. 

• CLean both luling surfaces with a non·rUidue 
solvent. 

CAUTION; Do not use a .0IVln! which will aUect the 
painted .urface •. 

(bl Apply seal packing to the oil pan as shown in the 
figure. 

S .. I packing: Part No. 08826·00080 01 equivel4rnt 

• Install a nozzle thai has been cui 10 a 3 - 5 mm 
(0.' 2 - 0,20 in.! opening. 



lU-l& LUBRICATION SYSTEM - Oil Pump 

NOTE: Avoid applying an excess amount to the lurf&ce. 
Be particullrly careful near oil panages . 

• Parts must be assembled within 3 minutes of 

application. Otherwise. the INIterial must be 
removed and reapplied. 

e Immediately remove nozzle from tube and rein"" 
cap. 

{el Install the oil pen over the studs on tha bto& with th, 
nineteen bolts and two nuts. 
Torque the bolts and nulS. 

TOf(�u,: 50 kg-cm 143 ;n.-Ib, 4.g N·ml 

7. REFILL WITH ENGINE all. ISee step 3 on pege LU·6l 

8_ START ENGINE AND CHECK FOR I..EAKS 

II. RECHECK 011.. lEVEL 

Rech&e .... the IIngine oil level end refill il n&eessary. 
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LUBRICATION S YSTEM Oil Cooler � nd Pressure R 
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LU8RICATION SYSTEM Oil Cooler lind Pressore Regull1lOf 

COMPONENTS (Cont'd) 

No. I O� fill,r B'itCk,' No 2. Oil "'" .. 'OK'. 

Union SoIl 

OW f�Ier 

Oil Cool,r Hos' __ -\�:::::::::::::;::�< 
O� Cooler ______ ---/ 

LU·10 



LU-20 

8 
I 

® 
@ 

LUBRICATION SYSTEM _ 011 Cooler and P reuure Regulator 

REMOVAL AND DISASSEMBLY OF OIL 
COOLER AND PRESSURE REGULATOR 
(AE and AT) 
IS,. p.8i' LU-17 0' lBI 

1. REMOVE UNION PIPE 

Remove the union boll. two gaskets and union pipe. 

2. REMOVE OIL fiLTER 

Using SST. remove the oil filler. 

SST 09228-05500 

3. REMOVE OIL fiLTER BRACKET lOlL PRESSURE 
REGULATOR! 

Remove the union bolt. oil filter braCht end O_ring. 

4. DISASSEMBLE OIL FILTER BRACKET lOlL 
PRESSURE REGULATOR) 

Remove the plug, gasket spring and �Iiel valve. 



LUBRICATION SYSTEM - Oil Cooler and Pressura Reglilltor LU-21 

REMOVAL AND DISASSEMBLY OF OIL 
COOLER AND PRESSURE REGULATOR (AW) 
IS-. ptlg. LU-HlI 
1. DISCONNECT OIL COOLER PIPE 

Remo\le tile boll. union boll cooler pipe and two gasket. 

2. REMOVE OIL FILTER !S •• pig. LU-20! 

3. REMOVE NO.2 OIL FilTER BRACKET 
Remove the two bolts. two nuts. lilter bracket and O-ring. 

4. REMOVE NO.1 OIL FILTER BRACKET (Oil PRESSURE 
REGULATOR) 
Remove the union boll. g3sket. filter brackEu and O-ring. 

5. DISASSEM8lE NO.1 OIL FILTER 8RACKET !OIL 
PRESSURE REGULATOR) 
(S •• step 4 on pig_ LU-20) 

INSPECTION OIL PRESSURE REGULATOR 

INSPECT RELIEF VALVE 
COlli lhe reliel \llIl\le with engine oil. and check that it falls 
smoothlv into the val\le hole by its own weight. 
It it does flO!. replace the felief \lalve. If necesSllry. replace 
Ihe oi l filler bflleket !No 1 )  and relief \la'\le 3$ a �I. 



LU-22 LUBRICATION SYSTEM _ Ojl Cooler and Pressure Regulator 

ASSEMBLY AND INSTALLATION OF OIL 
COOLER AND PRESSURE REGULATOR 
(AE and AT) 
(S.e page LU-17 Of 18) 

1. ASSEMBLE OIL FILTER BRACKET lOlL PRESSURE 
REGULATOR) 

Insert the relief valve, spring. a new gasket end screw on 
the rlJliel valve pll.lg. TOrQl'e the plug. 

Torql.l.: 375 kg·em 127 ft-Ib, 37 N'm) 

2. INSTALL OIL FILTER BRACKET 

Insert a new O-fing and the tilter bra-cket with the l.lnion 
boiL Torque the union bolt. 

TOI"ql.le: 460 kg·em (33 ft-Ib, 44 N·m) 

3. INSTALL OIL FILTER ISe. page LU-6) 

4. 

.. 

.. 

INSTALL UNION PIPE 

Install the union pipe WIth two new gaskets and union bolt 
8S shown. Torque the union bolt. 

Torque: 300 kg·em 122 ft·lb, 29 N'm) 

REFILL WITH ENGINE OIL (5 •• page LU·6) 

START ENGINE AND CHECK FOR LEAKS 



LUBRICATION SYSTEM 0;1 Cooler end Pressure Regulalor LU·23 

ASSEMBLY AND INSTALLATION OF OIL 
COOLER AND PRESSURE REGULATOR (AW) 
IS •• �. LU-Ut' 
1. ASSEMBLE NO.1 OIL FILTER BRACKU lOlL 

PRESSURE REGULATOR) 
ISe, pig. LU-221 
Torqu.: 375 kg-em 127 "·Ib, 37 N'm) 

2. INSTALL NO.1 OIL FILTER BRACKET lOlL PRESSURE 
REGULATOR) 
InSIal1 I new O-ring end th' filler bracket with I new 
gasket and ,he unlOO bolt TorqUI Ihe union bolt 
Torque: 4150 kg-em 133 fI·lb, "4 N'm) 

3. INSTALL NO.2 OIL FILTER BRACKET 
Install e n4!W O-ring and the liller brecket wi,h the two 
bolts and two nuts. 

Torqu.: 200 kg-em 114 1t.1b, 20 N'm) 

4. INSTALL OIL FILTER IS,. p�e lU·61 

5. CONNECT OIL COOLER PIPE 
Imt ... the cool.r pipe with lhe boll. new tWQ gaskets end 
the union boll.. Torque the union boll. 

Torque IU,,"'" bolt): 300 kg·em 122 "-lb. 2g N'm) 

6. REFill WITH ENGINE OIL IS .. pagl LU·6) 

7. STAAT ENGINE AND CHECK FOR LEAKS 



SERVICE SPECIFICATIONS - Engine Mechenical (4A-Gf) 

ENGINE MECHANICAL 14A·GE} 

Specifications (Cont'd) 

('9"- Drive belt (Altlmllor) 
tune-liP Deflectoon New bllll 

Us«t bell 

Tension (Refllfence) Nlw bell 

Us8d belt 

Engina coolanl capacity fwl He".1 

ItE Ind AT 

AW 

Eng;ne oj capite."" 

wlo O� cooler O",in and refi. 
w/o Oil fille. CNor191 

wI Oil f�le. chlnge 

Ofy Ii. 
wI Oil cooler On", Ind .. t�1 

wlo Oil We< changoo 

wI 0.1 lilte< chaoga 

Ory fill 

8111 ...... specIfIC g""';ty 

H,gh_tension cord resistan«! Limit 

SJ)tIO"k plug 

Con�entional tipped type 

Type NO 

Ne, 
Air gap 

Platinum lipped tyPl'! 

" "  NO 

NG' 

Iti< gap 500 
Limit 

IgnltJon timing 

F"ong order 
Val"" c"'ararlCe Intak. 

htllu" 

Idle speed 
Vf voltage 

Idle CO concentration w/TWC 

wlo TWC 

Oasl'! pot setting speed (wI Ai. llow mller) 

Inlllke \ " idle .pe«t 
moni!oId 
,� , 

ComprGlI-ion It t50.'1!!l' 500 
pressure 

limil 

Oitfe'lIn(:t ot p.es.ure between each cylinde< 

4 - 5 mm 0.16 - 0.20 In. 

6 - 7 mm 0.24 - 028 in. 

10 - 80 kg 

30 - 15 kg 

6.0 �tCl'"l 6.3 US qlS 53 Imp. qtS 

12.4 �Ief' 1 3.1 US qll 1 0.9 Imp. qts 

3.0 �ters 3 2 US qts 2.6 Imp. qll 

3.3 liters 3.5 US qt. 2 9 1mp. qlt 

3.7 �t"l 3.9 US qt. 33 mp.qls 

3.1 �Iers 3.6 US qt& 3 0  Imp. qts 

3. 7 �Ie'. 3.9 US qlt 3.3 Imp. qll 

4.1 lilars 4.3 US qts 3.8 Imp. qlS 

1.25 - 1.27 when lully clwl'ged It 20·C 168"fJ 

25 kn per cord 

a2Oft- U t l  

eCPR6EYI I 

1.I mm 0.043 In. 

POISR 

BCPfl5EPI I  

" � 0.043 .... 

,, �  0.051 in. 

10· BTOC @ idIoo 
(wI T.rmonals 1 .ocI EI short-circuited) 

1 - 3 - 4 - 2  
0.15 - 0.25 mm O.OOS - 0.010 in. 

0.20 - 0.30 mm 0.008 - 0012 in. 

800 .-pm Iwl Cooling Ian Off) 

2.5 : 0 S V  

0 - 0 5 '"  

1 .6 : 0 5 "-

1.800 .pm Iwl Coo�og fin OFf) 

400 mmHg (15.15 inJ-lg. 53.3 kPel 

12.6 k�cm' 1179 PSt 1.236 kPei 

10.0 kglgtl' (112 Pli. 981 kPal or more 

1.0 kglem' (14 pal. 98 kP.1 or "'51 



SERVICE SPECIFICATIONS - Engine Mechanical !4A-GE) ' - 7 

Specifications (Cont'd) 

kl� PUlley Free "ngth 43.5 mm 1.713 in. 
tension 
sprIng Installed Io<Jd II 50.2 mm n.916 in.l 9.91 kg (22.0 lb. 98 N) 

CV�nde< Werpage Cyil\Oe< bIo<::k side """ 0.05 mm 0.0020 in. 
""' ,",uke mfnilold lide limit 0.05 mm 0.0020 in. 

hh,u.t manilold ,ide 
lim,t 0.1 0 mm 0.0039 in. 

V,rva seat Ralaeing angle 30·. 45·, 60" 

Conlacl.-.g angle .,. 
Contoct;ng .....clh 1.0 - 1.4 nvn 0.039 - 0055 .... 

Valve 9U101! InliOl!(hme'., 6 0 1 0 - 6.030 mm 0.2366 - 0.2374 on 
busin'4J Outside diameler SlO 1 1 .033 - \ 1 .044 nvn 0.4344 - 0.4348 in. 

OIS 0.05 1 1 .083 - 1 ' .094 nvn 0 4363 - 0.4368 in. 

Valve Valve overali langih sm Inlake 99.60 mm 3.9213 in. 

hhaull 99.75 mm 3.9272 in 
limit 'nllke 99.10mm 3.9016 In. 

hh.",t 9925 mm 3.9015 ;.,. 

varve face Ingle 445" 

Stem dismete< Intake 5910 - 5.985 mm 0 2350 - 0 2356 in. 

hhaull 5.965 - 5.980 mm 0.2348 - 0.2354 in. 

St .... 011 clearance STD IIItake 0.025 - 0.060 mm 0.0010 - 0'()o24 in. 

Eohaust 0.030 - 0.065 mm 0.0012 - 0.0026 In. 

limot In\3h 0.08 mm 0.0031 ,no 

bhlU51 0.1 0 mm 0.0039 in. 

Margin thickness STD 0.8 - 1.2 mrn 0.031 - 0.047 in. 

limit 0.5 rnrn 0.020 in. 

Va"'" spring r ... length 41.09 rnrn 1.6\17 in. 

Inslaled t.O$io<1 31 34.1 mm 11.366 inJ 1 4.6 _ 1 7.0 kg 
132.2 - 31.5 ll. 143 - 161 N) 

Squ .... ness limit 1.8mrn 0.011 in 

V ...... ltlter Ufl .. diameter 21.915 - 21.965 mm 1 1014 - 1 . 1 0 1 8  ,no 

Cv�"""r held liher bo<e di,meler 28.000 - 26.021 mm 1 1024 - 1 .1032 m. 
Oil del" nee STD 0.015 - 0.046 mm 0 0005 - 0.001 8  in. 

I ",,", 0.01 mm 0.0028 in. 

M_Ioki W._ Inlake manifold lornit 0.05 mm 00020 in. 

\ ExhllUll m.ono/oid limit O.30mm 0 01 1 8 10. 

--
1\" control Warpage limi' 0.05 mm 00020 in. 
vIII .... 

'T-�IS VSV Resistance 33 - 39 11 

Camshah Tho-us' cIfIarance STD 0.08 - 0 190 mm 0.0031 - O.DOn. in. 
limot 0 30 mm 0.0 1 1 8  in. 

Journal oil clearance "D 0035 - 0012 mm 0.0014 - 00028 in 

LimIt 0.10mm 0.0039 In. 



A-' SEflVtC£ SPECIFICATIONS Engine M&chanical 14A-GEI 

Specifications ICont'dl 

C....,I,,-I, 
(Coo,'d) 

C,,""" 
""'. 

Piston lind 
pi510f1 rill1l 

ConnKtinQ 
"" 

Cran ... h.eft 

Journal di.�le. 
Cirelli NOOUI Limi! 
C...., Iobt ne'gh, S'" 

lim" 

CylinOet �Itd ."rface wlII'page limit 

Cylinder bore eliamel" "0 
OIS 0.50 

limit S'" 

OIS 0.50 

Pitton diama'er "0 
DIS 0.50 

Pillon oil CIa.flnC. 

Piston .ing groove cle"ance No. 1 
No. 2 

Piston ring e<Id gap STD No. 1 
No. 2  
0" 

Limit No. 1 
No. 2 
0' 

ThruSt CI'ltallC. S'" 

Limit 
Connecling rod oil clear,nce 

STD STD 

UlS 0.25 
Limit 

Con .... cting rod beiNY"l'il center .... '11 It"Kkness 
STD No. 1 

No. 2 
No. 3  

8enl L>mit per Irm 13.94 in.1 
Twist LimOi per 1 mm 13.94 in.) 

8uthing inside diIImet ... 

PlllOn pin do ...... le. 
Piston pin oil clearance S," 

Limit 

ThruII c"ar,nee STD 

limit 

lhru,t wulle. thickne .. S," 

M'in ;o...rnaJ oil dearance 

STD STD 
U/S 0.25 

Limit 

M&ln jou.n.1 diameter S," 

UlS 0.25 

26.949 - 26965 mm 

0.04 mm 

35.41 0 - 35.510 mm 

35 1 1  mm 

0.05 mm 
81.00 - 81 03 mm 

81.50 - 81.53 mm 

81.23 mm 

81.73 mm 

80.89 - 80.92 mm 
81.39 - 81.42 INn 
0.10 - 0.1 2 mm 

0.04 - 0.08 mm 
0.03 - 0.07 mm 

0.25 - 0.47 mm 

0.20 - 0.42 mm 

0.15 - 0.52 mm 

1.07 mm 

1.02 mm 
1.1 2 mm 

0.15 - 0.25 mm 

0.30 mm 

0.020 - 0.05 I mm 

0.019 - 0.073 mm 

0.08 rnm 

1.486 - 1 . 490 mm 

1 .490 _ 1 494 rnm 
1.494 - 1.498 mm 

0.03 mm 

0.05 mm 

20.012 - 20022 mm 

20.008 - 20.016 mm 

0.004 - 0.006 mm 

0.05 mm 

0.02 - 0.22 mm 

0.30 mm 

2.440 - 2.490 mm 

0.015 - 0.033 mm 
0.013 - 0.053 mm 
O.IOmm 

47.962 - 48.000 mm 

47.745 - 47.755 mm 

1.01510 - 1.0616 in. 
0.0016 in. 

1 3823 - 1.3980 in 
1.3823 in. 

0.0020 in. 
3.1890 - 3.1902 ,no 

3 2087 - 3.2098 
3.1980 in. 

3.2117 in. 

3.18"8 - 3.1858 in. 

3 2043 - 3.2055 in. 

0.0039 - 0.0047 in. 

0.001e - 0.0031 in, 

0.0012 - 0.0028 in. 

0.0098 - 0 0 1 8 t1  in 

0 0019 - 0.0165 in. 

0.0059 - 0.0205 in. 

0,0421 in. 

0.0402 In. 

0.0441 In. 

0.0059 0.0098 in. 

0.0118 in. 

0,0008 - 0 0020 in 

0.0007 - 0.0029 In. 

0 0031 In. 

0.0585 - 0.0587 in. 
0.0587 - 0.0588 .... 
0,0588 - 0 0590 on 

0 0 0 1 2  in. 

0.0020 on, 
0.1819 - 0.1883 in. 
0.1818 - 0,7880 .n. 

0.0002 - 0.0003 in. 
0.0020 in. 

0.0008 - 0.0087 in. 

om 18 in. 

0.0961 - 0.0980 In. 

0.0006 - 0.001 3 in 

0.0005 - 0,0021 In, 

0.0039 In. 

1.8891 - 1 .8898 in. 
1 .8797 _ 1 8801 in. 



SERVICt: SPECIFICATIONS - Engine Mechanical t4A-GEJ A-' 

Specifications (Cont'd) 

Crankshaft 
ICOI'IfdJ 

�in bearing e.ntllr wall thiek ..... " 

Crank pin diameter 

Circle ",nOUt 

5TO No. I 

.... , 
2.002 - 2.005 min 0 0788 - 00789 in . 
2.005 - 2,008 mm 00789 - 0.0791 in. 

No. 3 2008 - 2 0 1 1  m.n 0.079\ - 00192 in. 

NO. 4 2.011 - 2.014 mm 0.0792 - 0.0193 in. 
No. 5 2.014 - 2.017 mm 0,0793 - 00794 on. 
Sf ° 41 985 - 42.000 mm 1.6529 - 1.6535 in. 

Ut50.25 41.745 - 41.755 mm 1.6435 - 1 6439 in, 

Limit 0,08 mm 0.0024 in. 
Main ;o...mal l8per �od OUl-ol-round 

Limit 
Crank pin tape. and OUt·Of·found limit 

Torque Specifications 

PI" tightened 

Camshaft liming pulley x Cam, halt 

Idler pulley . Cylinder block 
CrankShaft pulley . Crankthaft 

Cyfonder head . Cylinder block 

Camshaft bearing cap • Cy�nde. head 

\nteke manifold x Cylinder head 
Intake manifold stay . Cylindef helld 
intake manifold Ilay • Cylinder block 
EGR � x Exhaust manifold 

hhaul\ m;!nifold • Cv�ndor head 

Edlaust manifold stay . hhaust manifold 

Exhaust marfold Stay . Cyijnder block 
Math be.aritig cap . CyWnder block 
Connecl'.{g rod cap . Connecting rod 

FlyWheel;. Crankshaft 

,,, 

''''' 

3" 

0.02 mm 

0.02 mm 

kg-em 

'" 
'" 

1.400 

300 

90"'UM$ 

90" turns 
"0 

280 

220 

220 

100 

250 

'00 

'00 

"0 

600 

150 

0.0008 in. 

0 0008 in 

ft-lb N·m 

" " 
" 37 

'0' '" 
22 " 

9 " 

'0 " 
" 22 

" 22 

" 69 

" 25 

" 39 

" 39 

.. 60 

" ., 
" " 



A-10 SERVICE SPECIFICATIONS - EFI System (4A-GE) 

EFI SYSTEM (4A-GE) 

Specifications 

fue! pr .... sur .. Fu .. 1 pr .. "u,e at No v&Cuum 2 , 7 - 3 I t9/cm! 
reguletor 138 - 44 psi . 265 - 304 kPa) 
Cold stall Rasistance 2 - 4 U 
,njector Fuel leakage One drop 01 len ptr minutll 

In;..cto< Resis lancll w/o Air flow mvtvr Appto., 2.3 0 
w/ Ai, ilow meter Appro� 1 3 8  U 

InJflction vok>me WID Ai< flow rneter 46 - 49 Cll 1 2 8  - 3.0 CI,) In,1 per 1 5  SIC. 
wi Air flow mo!t!!r 50 - 53 CII (3.1 - 3.2 cu in.l per 1 5  .e<::. 

Oiffll'encll between IIach injector 5 cc 10.31 cu InJ or leu 
Fuel leakage 0".. !;!rOIl or Ie" PO' minute 

Throttle bod Thrallie body fully cloud angle ,. 
Throttle CI __ nce be�en Setween lI:<min$l, Rtlillanet posilion stop SCrI!W and lever 
-� O mm o ,no VTA E2 200 - 1100 

0.35 mm 0.01 4  in. lOt. - E2 2.300 0 or leu 
0.59 mm 0.023 in. lOt - E2 Intinrty 
Throtlle valve tully 

'ITA - E2 3.300 - 10.000 n opened position - 'ICC - E2 3.000 - 7.000 II 
Solenoid Rtsos lance +8 - No. ' 0  2 - 3 n -.� 
(;-:. :e,er) +8 - No. 20 2 - 3 0  

Cold 5Iart Resistance STA - ST J below 30'C (6S'f) 20 · .0 0  
.. jeciOt abov1= 40°C 11 ()4°f) 40 - 60 0  Ii",. Iwilel> STA _ Ground 20 - 80 0  

A.- flow Resistance 'IS - E2 20 - 400 11 
meter lMee .... ring �'e fully cIoMdl 
(WI A" llow 20 - 3.000 n �,. t.4uSUMQ piate funy closed-openl 

VC - E2 100 - 300 n 
VB - E2 200 - 400 0 
THA - £2 at -20°C 1-4°fl 10.000 - 20.000 0 

"' O'C 132°f) 4.000 - 7.000 n 
81 20°C IS8",,1, 2.000 - 3.000 n 
at 40'C 11 04,FI 900 - 1 . 300 0 
8. SO°C n4�"fl 400 - 700 n FC - El Infj,."ty 

IMeaour .. g plat. fullV cloudl 
0 

(011\e�1 
A" temp. Res istence al -20'C (-4°F) 1 0 - 20 k n  
" "" 0 '  a t  O'C 132"f1 4 _ 7 kO (w/O Alr ) at 20°C ISS'F) 2 - 3 kO llow meter 8t 40·C (104°FI 0.9 - 1 .3 kO '"' 
Wit., temp. 81 60'C (140°Ff 0.4 - 0.7 kO 
se,.,so< 8t SO'C (17soFI 0.2 - 0.4 kO 

O�Ygen Heater CO � rllli!tanCII 5.1 - S.3 !! 
$8nsor 

Fuel prtsSUrl! RHiSlunCII 33 - 39 11 
v,v 
IdIe-upVSV Resiua;clI - -

37 - 44 0 



SERVICE SPECIFICAnONS - HI System (4A-GEI 

Specifications (Cont'd) 

ECU NOTE: 
• Perform ell vo�age and resistance measurements with the computer connected . 
• Verity thet tM bettery voltage is I I V or B� with the igni�on swilch is ON 
Voltaga (TeeS fCU WiD Air flow miller) 
Terminals Condition STD voltage (V) 
.. 

- EO IG S / W ON to - 14 .. , 
BATT - EO - 10 - 14 

" C  - E2 Thmnt. valve open 4.5 - 5 5  

Tlvottkl valve fully closed 0.5 or less 
VTA - E2 IG SIW ON 

T�ttte valve lutty open 3.5 - 5.5 
'CC - E2 - 4.5 - 5 5  
'G' - EO Crank;n.g ()f idling 0.7 - 1.0 

STA - EO Cranking 6 - 14 
No. 10 - EO IG SIWON 9 - 14  No. 20 

W - " No trOUble ICheck engine waming light oW 
9 - 14 

and engine running 
'1M - E2 3 3  - 3.9 

IG SIW ON 
VCC - E2 4.5 - 5.5 

THA - E2 IntBke a;r tempereture 20�C (68�F) 2.0 - 2.B 
THW - E2 Coolant tempe,ature BO'C 117soF I 0.4 - O.B 

AlC -: E1 tG SIW ON Air conditioning ON 5 - 14 

Check engine connKtOl T - El nOt short 4.5 - 5.5 , - EO 
Ct>eck engme connector T - El short 0 5  or le$6 

, Idling o - 3 
STH - EO 

Approx. 5,000 rpm or more 10 - 14 
Re,ist�nca {TCCS ECU wlo Air flow meter} 
Terminals Condition Aesistance 101 

Throttle valve f..lly open Infinity 
'DC - E2 

Throttle valve fully closed 2,300 or less 
ThroWe valVfl lully open 3.300 -I 0,000 

V'A - E2 
Throttle valye tully closed '" '00 

VCC - E2 3,000 - 7,000 
,,. - E2 kltoke air temperature 20'C laB'F) 2,000 - 3,000 

,"W - E2 Coolant tempe.a!",e ao°c IP6'F) 200 - 400 

G - G f-� - 140 - ISO 

NE - G e  - 140 - lao 



A·12 SERVICE SPECIFICATIONS _ EFI S�stem !4A,·GEI 

Specifications (Cont'd) 

<CU YoU age !TCCS fCU wI Aor flOw meterl 
(ColiI'd) Terminels Condillon STO voUell1l M 

., - "  IG SIW ON to - 1 4  ." 

BATT - " - t o - 1 4
. _  �� -_E!_ Tl>rolllll valvo opeo 10 - 14 

Tl>rOllle ... lvI fully elosed 0.5 Of 11011 
VTA - £2 IG SfW ON 

Tl>rottle VIIYe fuRy open 3.5 - 5 5  

VCC - E2 4 . 5 - 5.5 -
KIT " Cranking or o<IinQ 0.7 - 1 .0 

"A - " Crlckino;J 6 - 1 4 -
No_ 10 - "  OG,,",OO 9 - 14 No. 20 

W - El No !rOuble !cheek engine wamino;J lighl of!) 9 - I. 
aod engine ruMing -- - -

ve - £2 5 I - 1 0.8 
- - ,  

IG SIW ON I MtI!5 .... ing plale luY� closed 2.5 - 5 4  

VS - E2 Manuring pl,te lulV open 5 . 2 - 8.8 

ld�n'41 3 9  - S . B 
THA - £2 I nlilke ,ir lemperal .... . 20"C 15 8"F) 2 - 2.8 �-�2-

Coolant lemper.ture eo·c (11S"F) 0.4 - 0 . 1 
Ale - " A.ir eonditiorfonll ON 5 - 1 4  

I G  SfW ON Che<:k engine eonneetor T El nol shott 10 - 1 4  
T - £ 1  

Chec:k engine connedor T - El short O S  or less 

Fuel control SIW NORMA.l 10 - I . 
RIP - "  

Fuel eontrot SIW SUPER 05 or leu 
.... 0 - 3  

"" - " 
10 - 1 4  A,ppro� . 4.350 rpm Of more 

Res�tance flCCS ECU wI Aif flow mlleri 

T ...... n. Condition RHI5I..-.ea (0) 

'" - E2 
Tlltollie v.tve fully open 

Throttle vilve futv elosed 
Inlinoty 

2.300 or leu 
TlYotlle valve futv Optlfl 3.300 - 1 0.000 

V,. - £2 
200 - 800 Throttle villve fully elond 

vee E2 3.000 - 1.000 

Meas ..... ing pl,'e fully closed 20 - 400 
VS - E2 

MeUf,jring pl,te fuHV open 20 - 3.000 ric - E2 100 - 300 

'HA - E2 Intake air lemperalure 20·C ISS"F) 2.000 - 3.000 

'"W - £2 Cool,nt temperature SO"C ,, 7S"FI 200 - 400 

G - �� r- 140 - 180 

NE - G � 1 40 - 180 



SERVICE SPECI F ICATIONS _ EFI System 14A.·GEJ A..1l 

Specifications 

EOU FlHIl cut .pm fuel cut rpm wlo Air flow meter 1.800 rpm 
!Coord) 

(����u?e �"(j!c 11�76"fl) wI Art flow mill. 1.400 rpm MIT 
N-ISC OH) 

1.1100 rpm MIT 
N·ISC ON] 

1.1100 .pm AlT 

Fuel 'Itum rpm wlo AIr flow met .. 1.400 .pm 
wi AI. flow mllRr 1.200 .pm 

Torque Specifications 

f-c 
PI." ighl..-.ed kg-em "-Ib N m  

F .... �r>e Union bolt IVPR '00 " " 
F .... nul IVPR ". " ,. 

Fuel pump _ Fuel Ulnk " 30 ir\.-Ib " 
C?"I IIln injll(:lor _ 1n18k. m .... fold " 65 In.-III , .. 
C�ld lIart Injecto. pipe • CokI lian in;.etor 05. " 0 5  

Cd!d Sian in,e<:!or pipe • Delivery pipe ". " 0 5  

� plKsure regulator _ Delivery pipe " 65 1nAb , .. 
FI;cl (>Iessurl 'e<i!UliI110' • fuel ,elum ".,. lAW) '00 " " 
Oe�ve<y po.pe • CV1iod •• head ' "  " " 
Fuel rnlet PIpe . DeW_ry pipe 300 " " 
lhrolllR body • A .. intake chamber lintake menofold) ". " " 



SERVICE SPECIFICATIONS Cooling System, lubrication Sy'lem A-Hi 

COOLING SYSTEM 

Coolant e�ity w/ l>elter or", concltione. 

4A_F MIT ,.- 6.2 I�e .. 5.5 US qls 4.a imP. ql5 
Ge ... "" 5.a li� .. 6,9 US qlS 4.9 Imp. qUo 

AI' 5.5 1iIe .. 5.8 US ql. 4.8 Imp. qh 

4A-GE AE Ind AT 8.0 !ileff 6.l US ql. 5,l lmp. qt. 
AW 1 2.4 Iii .... Il.1 US ql. 10.9 Imp. qtt 

RaOielo, Relief vllve opening prill .... e 'TO 0.75 - 1.05 kll/em" 

(10.7 - 14.9 1*. 74 - 10l kPIO) 

Um� 0.6 kg/em> 8.5 pal 59 kP, 

WIt"1 fJUmp �8ring inlllOHing t.mt)e<.t ..... 85"C 185°F 

Ther/nOltll V.",. opening tempe.ature 

, SIU.IS to open II 80 - 84°C 178 - 18loF 

Fully open. II 95°C 20l"l' 

Va"'e openinll trltvel 8 mm or mo.e O.ll in. or mo;wl 

LUBRICATION SYSTEM 

Oil prnsure (no.m,1 oper.ting tempe'llure) 

II Idle speed More I"-n 0.3 kg/em' (4.3 psi. 29 kP.) 

II 3.000 rpm 2.6 - 5.0 kglem' 

(35.8 - 71.1 1'$1.245 - 490 kPal 

Oil pump 4A-F 

Body clearance STO 0.080 - 0.1 35 mm 0.0031 - 0.0053 in. 

lImil 0.20 mm 0.0079 in. 

Tip clearance STO 0.1 1 6 - 0.1 56 mm 0.0048 - 0.0061 in. 

limit 0.35 mm 0.0138 in. 

Side cleanlnce STO 0.025 - 0.065 mm 0.0010 - a 0026 in. 

l"", 0.10mm 0.0039., 

4A_GE 

Sody ele'runee 'TO 0.100 - 0.191 mm 0.0039 - 0.0075 in. 

Limit 0.20 mm 0.0079 in. 

Tip cleilfance 

Orivil geat 10 crelCenl 'TO 0.107 - 0.248 mm 0,0042 - 0.0098 in. 
limit 0.35 mm 0.0138 .,. 

Orwen ge •• 10 crescent STO 0.058 - 0.310 mm 0.0023 - O.ot 22 in. 

limil 0.35 mm 00138 in. 

Side c\e.ll •• nce 'TD 0.025 - 0.075 mm 0.0010 - 0.0030 In. 

Umit 0.10mm 0.0039 in. 



SERVICE SPECIFICATIONS - Startil'l9 System. Charging System ... -1 7  

STARTING SYSTEM 

Sta.ter " "  Conv.ntional 

Raled vollali' lind output POwe< 1 2 11 0.8 kw 

",m Mor. Ihltfl 5.000 rpm 

A.m.1tre th.u$t du •• nce STO 0.05 - 0.60 mm 

I 
Pinion end to SlOP eolia. 
clear'''':' 

\ 
BruSh Lllflllth 

I Spring on$talled load 

I 
Commutator 

Outer cbmele. 

I Unde<eut depth 

I Ci.cle runoul 

CHARGING SYSTEM 

Billtery 'petitic IItlwily 

When fuly charged al 20'C (68'f) 

{0.OO20 - 0.0236 in.! 

sm 0.1 - 0.4mm 

(0.OO4 - 0.016 in.l 

sm , , �  

L,mil 1 0 mm 

". 1 . 4  - 1.6 .11 

13 1 - 3.5 lb. 

lJrnit 1,0 kg 12.2 lb. 

". I 28mm 

L�' 27 � 

sm \ 0 6 mm 

llml' 0 2  mm 

Um.t 10 4 mm 

0.63 1fI. 
0,39 in. 

14 - 16 NI 

10 NI 

1 10 in. 
1 .06 in. 
0.024 In. 

0.008 on. 
0 0 1 6  -... 

1 25 - 1,21 

Rft(Iuoction 

1 2 11  1 0 kw 

Mo.e than 3.000 'Pm 

-

-

1 3.5 mm 0631 in. 

8.5 mm 0.335 lit. 
1.785 kll - 2.41 5  kll 

139 - S.3 1b. 1 8  - 24N) 

1.2 kll 12.6 lb. 1 2  N) 

30 mm 1 18 in. 

2 9 mm 1 14 in 
-
-

0.05 mm o.ocno in 

Alternator Ratad output 1 2 11 60 A. 1 2 11 10 A  

Rot".- coil resistaflCa 2,8 - 3.0 0 
Slip ring diameter sm 1 4 2 - 14.4mm 0.569 - 0 56 1 10. 

lImit 1 4.0 mm 0.651 in. 

8rush exposed ""'yth sm 10.S mm 0 4 1 3  In 

Limit 

-ft 
0.1 11 m. 

-
Allem.lor Riliulilting voltalle .t 2S'C urn 13.9 - 1 5 1  II 
regulato. GCI al I t  S·C 123Y"FI 13,5 - 14.3 V 

IGNITION SYSTEM 14A-GEl 

lenition lIming See Pltll" A-6 

Spark plug SH paQtt A-6 

Firing order , - 3 - 4 - 2  

High·tensoon Rnisl • ...:e 2S kO per cord 

""" 

ign1lJOr'l coil Pnmary co� "sistance .. 0.41 - 0.50 II 

AT and AW 0.52 - 0.64 U 
Secondary coil ..si1l8nCI .. 10.2 - 1 3.8 kfi 

AT .nd AW l LS - 1 5 5 k ll 

DistribulOr Ai. g.p 0 2 - 0 4 mm 0.008 - O.Q1S In 
SlQnill ge ...... tor (pickup co�l •• lillance 1 40 - 1 80 n 



c-, SST ANO SSM - SST (Sp&{.:ial Service Tools) 

SST (SPECIAL SERVICE TOOLS) 

�_tion ��tion ��r1 Name . 
Pari No. '\\ 
Illu.tr8tio; ·� 

,.§J D9G27·111. ®'" 

f--"f 091132·l1li1. 

I--
� ot'5�11100 

I-
� OIl'Il""ID211 

�-";- -:;. Qt2G,.7QCIt, 

� 0I21l2.1lICI11I 

1---
� 0121)5-11010 

I--
® 092').14010 

-� 
-

09213_111121 

� 0821).71)610 

NOTE: Classitication 
A ,. SST requited for vehicle ,"spectio,,_ .nd minor rep.irs and 

multipurpose SST. 

B ,. SST reQ<.lired for major repairs involving di&8ssemblv of com
ponentt. 

e - SST required for rather special, tess frequent work nOl 
cI8ssifiabie 8S either A or B. 

� 

• • 

( =h�:�i) 

(�::S"') 

ts.-t.pq_1Il 

{���:�=l 
(=:::-A:;'::) 

(=.!':.:l 
/crw- __ \ 
\� , 

(�:�:::�) 
(;:'�''''''P ...... ) 

(::::�ooI�) 

c 

A 

A .  

' . 

, . 

A .  

A .  

A .  

A .  

A .  

" Ii:  
� .( < • . -
:: , 0 ,  � . ,  Nole " " u �  0 U  

• 4A·GE 

• 

• 

-

4A·F 

--

4A·F 

4A·GE 



SST AND SSM - SST (Speci al Service Tools) C-3 

SST (SPECIAL SERVICE TOOLS) (Cant'd) 

Section w -

CI ... ific.tion 

\ � �  

' . 
Part Name � � � � 8  , � � , Note 

\ 
" � u  

Pan No. 

illustration -- - --

� OI2IH11G2D rs.·.T._ G.....,. • • • 

� 0121""". �'Io_C.�oI • •  • 

TF.·· I': �s!.i) a e ,  ..,. 
1llU1·2i022 (:::.:."&�) B 

- - ---- - - - - - - - - - - � ------ - - -

� IISZ2I-«1O§O) 18"0h0'ISIT1 • 4A_F 

� IOU11-GQUO} IG ....... G ... • 

e .m,-tO'4OI IG<O<I.""'"") • 

� oem-lOO10 (=� ) B .  4A-GE 

� O!I2ZJ-41OZD (�-:.""::.) B • I 

� nuJ..4IG1 1  (��:'=) B .  
4A_F for 
c".."lhpf! oif $l;!al 

� OmMOOlI (�-:.:. ... ,:=) B .  
4A-GE for 
camlhall oil ",, 

� ...,..... IOIIr ..... w ........ 1 • • 

-,... -""'-
.0'1'":), c:p ':Jtf" 012»01010 

....,.., "--\-1 (�::-:s-c.) B • 



C-4 SST AND SSM SST (Special Service Too'!) 

SST (SPECIAL SERVICE TOOLS) (Cont'd) 

Section 

� � �  

-----�llon � . � ; o  Part Name "\ 
w "'- ... u 

�. ���� 
..-... ��� 1- , o .... � 9& lIUlI-t0181 (w .... P"""'O",1IN 

� O-' .... .;� v 'oo< S .. 
---------

c::::J 

� 

c::::J 

a:::::::::==> 
� 1m <G 

� 
- -

� ,  
� 
�� -V � -
:�--- -_ .. 

- ' oar. 
�� 

ti1 tfjjj) 

� 

------ -- --------
blZJl-1S1)'OI IIINt-ongSIWi'. 

W!ZJJ.ooalDi (:=-�fIoe;=) 
mm-l10211 (IIu"'''l s'".� 

(09131·00lI40) 1ShatI·· ... , 

Dt24G-OCIOI. (=:;""'jU'""II) 

11124C1·1OO2G IW�. Geutt hi! 

092"HIO(lZi (=-�) 
- -

11!114USO'6 (:J:��.r>t.) 

ot2&1-410l5 
("""-�-I 

,�� 
-

092 .. .4601, (:.:;,,-... ) 

OIIUS-nOID ('�'-'- \ 0::."" ... 11 _"'11 
C_FI...a- I 

D9216.qQ11 (i:.";.."':.':-) 

• 

• 

• 

• 

• 

• • 

• • 

• • 

• •  

• • 

• • 

C 

C 

3 � t;  , u 

. 1 '2 
• •  

' 1 ., 

• •  

Note 

4A_F 

- -

--
.1 Statler f.otll bea.ifIg 

for 1.0 kw t"PI 
.2 Rea, bearing 

. 1  Stllfle< iton. t>ea.inQ 
for 1 .0 k ... ty� 

.2 Recht .. , end Ira .... 



SST AND SSM - SST (Special Servici Tools) C·, 

SST (SPECIAL SERVICE TOOLS) (Cont'd) 

Siction 

CLilnificltlon 

Plrt Heme 
Part No. 

IIlustr.tion \ 
a-- � 
� 

• ____ � ,AC"') " 
$:.,� � � •• ,.. 

' .. ,: � .. -----------

� 
@I 

� ... ��C!') .... .. � �  
-----------

@ 

� 
� 
0 0&0  

� --JfoJ 
�,q �-. 

,... � 
-

-
- -- -

\ 
.."....�, 

_11·301111 

�1.12 

------

"'51·'.'. 

M5IO-'OOIIl 

",111-20011 

------

... ·000. 

OIIJl"mn 

""'...", 
"'2 ... 3010 

OIMl·30051 

-.-
-

lIMZ·lOD1D 

.... 11.11 

\!� .. c 
:! 
� O  3 S!  " % No'" � U  � u  

(=.on;:;�) • •  Cflnkihlit pu.ey 

(:-s:;=) , • C .... Shlfll.onl 011 Hlal 

r ... �s.., , 
---------- -

INo l  ......... � • 
4A-r 101" tpaf� 
plug lube {l81�11 

(=�.:..) • r-'-' ) o.- .. __ e-w. , 
T .... S.' ---- ----- --

-.. • RotOl" front botMing 

-...... ) _",-, •• 11  • • """ line flurt nut 
-, 

--

(:::=z-) , • 

(���s.o) , • 

(::::.!"U1j , • 

(=.:!"ifr) , • wfo "" IiOW .... , .. 

(-.. � ) u,_,_ , • wf Air nOw me'l' 

----

(� .. -) • • 



c·s SST AND SSM _ SSM (Special Service Malerial,) 

SSM (SPECIAL SERVICE MATERIALS) 

Pin Phml P.rtNo. SK. U ... te. 
-

Cvlindl' head CIWotI 
'M Camshaft bflaring UP No , 

Halt cifcle plug (for lA-F) 

Seal packIng or lIquovalenl 08826-00080 
. -

,U O� pan 

0.1 pan balllo plale IFor 4A-GEI 
-

� Ignition coil - . -
'M Wale. inlet haUling 

Seal �ing No. 1282.8 or 
08826-00100 WII'" OIIlle! p� 

equivalent 
CO Wale< pump se,l 

- -
AdhoesiYe 1324. EM Spark plug lUbe !For IA.F) -08833-00070 
ltv" bond 1324 .... ..:Iu;.. .... , '" Pockup HI serew Iro. lA-f) 



STARTING SYSTEM 
TROUBLESHOOTING 

STARTING SYSTEM CIRCUIT 

CONVENTIONAL TYPE STARTER 

REDUCTION TYPE STARTER 

STARTER RELAY (AW) 

ST·' 

'''' 
5T-2 
5T·3 

ST·4 

5T·14 

ST-23 



ST·2 STARTING SYSTEM _ Trouble'hooting 

TROUBLESHOOTING 

Pl'obt"m Po .. ibl" CIU." 

Engil\fl will nol crank Bottery ch.rge low Checlc balle.y �fic g.avity CH.4 

Bauery Clbl .. loose, corrodtid or worn 
Neulral 511rt ,wllch !.ully IA/T only) 

Fusiblfl link blown 

Sl,rter f,ulty 

Ignillon switch f.uity 

Cha,� or .ePlloce b,Uery 

Repeir or 'eplace cobies 

Adjus' or repl.ce ,witch 

Replace tusibte link 

Rep'", atarte, ST.4 or \I 

Replace ignition switch 

Engine cranks ,lowly Botterv charge low Chock batte,y 'Pf!cilic gravity CH.4 

BauelV cable. Ioo.e, cor.oded or worn 

Stortlt< tautly 

Cha";le or ,epl,te baUflrv 

Rep •• or replace cables 

Rflp,ir starter 

Sterte, keeps running Startlt< faulty Repaoi. sta.ter 

Starter s.piM-engine 
wil not cronk 

Ignition ,witch f,ulty 
Sho<I ,n Wifing 

Replace ignition switch 
Rep.air wiring 

Pinion geo. 11<1'1> broI<en or flUlty Itlner Repaor $tart..-
Flywheel tHtl> broken Replace flywheel 

ST-4 or \I 
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STARTING SYSTEM CIRCUIT 

AM1 40A 
tAE. AT) 
AM2 1.!'iA 
"WI 

ALT eOA 

Fvsl� Link 
AM, eOA 

T 
, 
, 1 

Igrjtion SwilCh 

AM, ST, 

AM1 1AE. STI S T l  IAE. An 
AM2 lAWl 5T2 lAW) 

Ignition SWilch 

Fusible U"k 

�i�:T) Fusible Link 

"WI 

Termi"el 3 0 

"T" 

r Starter 

"m 

lAm 

Newtral S tart 
Switch 

Starte. Relev 
lAW) 

Te.miNll 50 

ST-3 

.." .. " 



Sr-< STARTING SYST'EM - C onventional Type Stlll'll' 

Rubbt. 

,_ 

CONVENTIONAL TYPE STARTER 

COMPONENTS 

lOCk Plate J 

� 'ru"' '''''' 

.",..- I fi Commutator End Frame 

Th'OUIjlh Boll 

• Noo-reulible Pi'tt 

\ DISASSEMBLY Of CONVENTIONAL TYPE 
STARTER 

1. REMOVE MAGNETIC SWITCH 

ial Remove the nul, and disconnect the lelld wire from 
the magnetic; switch terminal. 

Ib) loosen the two nulS holding the meogoelie .witch 10 
the drive housing. lift the magnetic .witch up and 
out to unhook the plunger ftom the drive Ie ... er. 

2. REMOVE END FRAME 

(al Remove the screws and bearing cover, 
(hI Using a Ihicknll$$ gauge. check the armature sh.ft 

thrusl clearsnee between the lock plate and end 
trame. 

Thrust clearance: 0.05 - 0.60 mm 
(0.0020 - 0.0236 in.1 



STARTING SYSTEM - Convlnlional TVpe SllIrter ST·5 

lei Remove the lock plate. spring and rubber. 

lell Removi the two throogh boht and pu" oul the com
mutator end frame 

3. REMOVE BRUSHES AND BRUSH HOLDER 

leI Using II pioce 01 steel wirll. lepllrate the brush 
springs. and remove tM brushes from the brush 

r.:--- holder. 

.... ..: 

(h) Pull the brush holder off the armature. 

4. REMOVE flELO FRAME FROM DRIVE HOUSING 

Pull apart bV hand 

5. REMOVE ARMATURE 

6. 

lal Remove tM drive lever from Ihe drive housing. 

lbl Pull the armature from the drive housing . 

REMOVE STARTER CLUTCH 

�, / \ 

tal U.ing a screwdriver, tap in the stop coliar. 

Ibl Using a screwdriver. PlY off the snep ring. 

lcl Remove Ihe stop collar from Ih' .hlfl. 

lell II the pinion was difficult to pull out. ImOOlh the 
shefl with an oil stont!. 

leI Remove Ihe Itarter clutch. 



ST-6 STARTING SYSTEM - Conventional Type Starter 

INSPECTION OF CONVENTIONAL TYPE 
STARTER 

Armature Coil 

1. CHECK THAT COMMUTATOR IS NOT GROUNOED 
Using an ohmmeter, chacko that there is no continuity bet· 
ween the commutator and armature coil core. 

I! there is continuity. replace the armature. 

2. CHECK COMMUTATOR FDA OPEN CIRCUIT 
Using an ohmmeter. check for continuity betweeo tf1.e 
segments of the comml,ltator. 

If there;$ no continuity between any segment, replace the 
armalure. 

Commutator 

1. INSPECT COMMUTATOR FOR DIRTY AND BURNT 
SURFACES 
If surface is dirty 0' burnt. correct with sandpaper 
(No.400) or II lathe. 

2. CHECK COMMUTATOR RUNDUT 
Maximum circle runDU!: 0.4 mm (0.016 in.! 

If runout is greater than maximum, correct with II lathe, 

3. MEASURE DIAMETER OF COMMUTATOR 
Standard diameter: 28 mm {1.10 In.J 
Minimum diameter: 27 mm {L06 In.J 
If ttle diameter of ttle commutator is less than minimum. 
replace the armature. 
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4- CHECK SEGMENT 
Check Ihal Ihe segment is clean and If&(! of foreign parli. 
cles. 

Stlndard undercut depth; 0.6 mm [0.024 11'1.1 
Minimum undarcut depth: 0.2 mm (0.008 inJ 

If the undercut depth is less than minimum, correct with • 
hacksaw blade and smooth out the edge, 

Field Coil 
1 .  CHECK fiELD COil FOA OPEN CIRCUIT 

Using In Ohmmeter. check lor continuity between the 
field coil brush leads. 

If there is no continuity. replace the field frame. 

2. CHECK THAT fiELD COIL IS NOT GROUNDED 
Using Ir'I Ohmmeter, Check for rl() continuity between the 
field coil end and field f,ame. 

If th,re i$ continuity. replace the field freme. 

Magnetic Switch 

1. CHECK PLUNGER 
Push in the plunger and relelSe il. Check �t it rlilturns 
quickly to its original poSition. 

2. PERFORM PULL·IN COIL OPEN CIRCUIT TEST 
Using an ohmmeter, check. 101' continuity between terminel 
50 end terminal C. 
If thera is no continuity, replace the m&gnetic switch. 



ST-' STARTINO SYSTEM - Conventional Type Starter 

3. PERFORM HOLD·IN COIL OPEN CIRCUIT TUT 
Using an ohmmeter. check for continuity between tenninal 
50 and the switch body. 

If there ;s no continuity. replace the IYWIgnetic 'WiICh. 

Starter Clutch 

1. INSPECT PINION GEAR AND SPAtHE TEETH 
Inspect the pinion gear and spline teeth for wear Ot 

damage. If damaged, replace end Iiso inspect the IIvwhHI 
ring gear for wear or damage. 

2. CHECK CLUTCH 
Rotate the pinion clockwise and check thBt it tums freely. 
Try 10 roille the pinion counterclockwise and check that it 
loch. 

Brushes 

MEASURE BRUSH LENGTH 
Sund.rd length: 16 mm [0.63 In.) 
Minimum length: 10 mm (0.3' in.1 

If thl length ;s less than minimum. replace the brush and 
dress with an emery cloth. 

Brush Springs 

MEASURE 6RUSH SPRING LOAD WITH A PULL SCALE 
Take the pull scale reading the instant tl'll bl'ush spring 
sepa.rates from the bl'ush. 

Standard installed toad: 1.4 - 1.6 kg 
13.1 - 3.5 lb. 14 - 16 NI 

Minimum In"aned toad: 1.0 k, (2.2 Ib, 10 NJ 
If tl'll installed load is less th8n minimum, replace the 
brush lIoPfings. 
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Brush Holder 
CHECK INSULATION OF BRUSH HOLDER 

Using an ohmmetar, cheek for 1'10 continuity betwel51l the 
positive IMld negative brush holders. 
If there is continuity. repair Of repla(;e the brush holder. 



ST·10 STARTINQ SYSTfM - Conventionat Type Starter 

" 

ASSEMBLY OF CONVENTIONAL TYPE 
STARTER 
ISee page ST -41 

NOTE: Use high-temperature grene to lubricate the 
bearings and sliding parts when assemblying the slIlfter. 

1 .  ASSEMBLE STARTER CLUTCH TO ARMATURE 

lei Piece a new stop col18l" on the armature. 

Ibl Drive in the snap ring with , 14 mm (0.55 inJ soekel 
wrench. Ihen fil it into the shah groove. 

lei Using a vise. compress the snap ring 
Meke sure that the snap ring fits correctly. 

kli Using a screwdriver. tiP the pinion to slide the stop 
collar onto the snap ring. 

2. ASSEMBLE CAlVE LEVER TO CRIVE HOUSING AND 
FiElD FRAME TO ARMATURE 

lal Apply grea$l to the drive lever and drive housing 
bu.hing. 

Ibl Install the drive IIIv." to the drive housing. 

Icl Instatl the field frame on the ermature. 
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.T"" 

3. INSTALL BRUSH HOLDER AND BRUSHES 
181 Place Ihe brush holder, over !he armalure shah. 

Ib) Using I piflce of Sleel wire. hold the brush spring 
back and in.tall Ihe brush in the bru.h holder, Insta� 
!he lour the brushes. 

4. INSTAll END FRAME 
tal Apply grene to Iha end frame bushing. 

(bl Inslall the end frame on Ihe armature sheft. 

6. INSTALL FIELD FRAME WITH ARMATURE AND END 
FRAME IN DRIVE HOUSING 
(a) Match the protrusion of the drive lever Wilh field 

frame 

tbl Inslall and tighlen the two Ihrough boha. 

6. INSTALL BEARING COVER 
181 Install Ihe rubber. spring and lock pl,le, 

(b) Using a thickness gauge. measure the armllure 
thrust clearance between the lock plale and and 
'rllme. 

Thrun clellrance: 0.06 - 0.60 mm 
10.0020 - 0.0236 inJ 

lei Install !he bearing cover wilh the two lCI'ews. 

7. INSTALL MAGNETIC SWITCH 
Hook Ihe m&gnetic SwilCh stud underneath the drive lever 
spring. InSIIIM the two nuts. 
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PERFORMANCE TEST OF CONVENTIONAL 
TYPE STARTER 

CAUTION: These lUt. mu.t be performed within 3 
to 5 .eeond. 10 .... oid burning out the coil. 

1. PERFORM PULL-IN TEST 
(a) Di.conntK:1 'he field coil lead from t8rminal C. 

(bl Coonect the batlMy to the magnetic switch as 
shown. Check tNlt the pinion moYilS outward. 

II the pinion do-es not move. replace the magnetic ,witch. 

2. PERFORM HOLD-IN TEST 
With the battery connected as above and with the pinion 
out. disconnect the negll;ye lead from terminal C. 

Check 1M! the pinion remains out. 

I! the pinion returns inward. replace the magnetic switch. 

I,
. 

3. CHECK PINION RETURN 
Disconnecllhfl nl!gatiye lead from the switch body. Che<:� 
that the pinion retums inwilld. 

If the pinion does not retum. replace the magnetic switch. 

4. CHECK PINION CLEARANCE 
(311 Connect the battery to the magnetic switch as 

shown. 
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.. .,. .. 

Ib) Move the pinion gear tOward the Ilfmatu� to remove 
sieck and measure the clearance between the pinion 
enol and stop collar. 

Standard clearance: 0.1 - 0.4 mm 
10.004 - 0.016 in.} 

S. PERFORM NO·LOAD PERFORMANCE TEST 

Cal connect the field coit lead to terminal C. Make lure 
the lead is not grounded. 

Ib) Connect the battery and 8�tllf to the storter as 
shown. 

Ie) Check thlt the starter rotates smoothly and stea.dily 
with the pinion moving out 

(d) Check that the ammtlef rellds the specified current. 

Scacified current: L ... than 60 A at 1 1  Y 



ST-1. STARliNG SYSTEM - Redu(;f tOn Type Starte, 

REDUCTION 
COMPONENTS 

TYPE STARTER 

DISASSEM 
STARTER 

BLY OF REDUCTION 

, 

TYPE 

, REMOVE FIELD 
:tG

R
NEliC SWI���ME WITH ARMATURE FROM 

emove the nut 0 1 
magnetic ,wilCh t

. ��nect the INd ' 
,,,,.nal, 

wife from thI 

lbl Remove the 
frame with tht;: 

through bolt$, Pul 
rm8lu,e " om the 

l out, the field 
In&gneliC 'witCh, 
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2. REMOVE STARTER HOUSING FROM MAGNETIC 
SWITCH ASSEMBLY 

3. 

4. 

.. 

Remove the two screws and remove the starter housing 
with the idler gaar and clutCh assembly. 

REMOVE CLUTCH ASSEMBLY ANO tOLER GEAR 
FROM STARTER HOUSING 

REMOVE STEEL BAll AND SPRING 
Using a magnetic finger. remove the spring and steel ball 
from the clutch shaft hole. 

REMOVE BRUSHES AND BRUSH HOLDER 
la) Remove the two screws and end cover from the field 

frame. 

Ibl Using a screwdriver or steel wire separate the bruSh 
springs. end remove the brushes from the brush 
holder. 

Icl Pull the bruSh holder off the armature. 

6. REMOVE ARMATURE FROM FIELD FRAME 
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Continuity 

STARTING SYSTEM - Redllction Type S tarter 

....... 

INSPECTION OF STARTER 

Armature Coil 

1. INSPECT THAT COMMUTATOR IS NOT GROUNDED 
U,ing an ohmmete •• cheek that there is no continuity bel· 
ween the commutator and armature coil core. 
If there is continuity. replace the annalure. 

2_ INSPECT COMMUTATOR FOR OPEN CIRCUIT 
Using an ohmmeter, check for continuity between tt>e 
segments 01 the commutator. 
If there is no continuity between any segment. replace lhe 
illTTliiture. 

Commutator 

1 .  INSPECT COMMUTATOR FOR DIRTY AND BURNT 
SURFACES 
If the surfece is dirty or bumt. correct with undpaper 
(No.4001 0' a lathe. 

2. INSPECT COMMUTATOR RUNOUT 
Mn:imum circle 'unout: 0.06 mm 10.0020 in.) 
11 the circle ruoout is greater than maximum. correct it with 
a lathe . 

3. MEASURE DIAMETER OF COMMUTATOR 
Standard diameter; 30 mm 11.18 in.) 
Minlmllm diameter; 29 mm 11.14 in.) 

"����;�;�� :::-

" the diameter of the commulator is t.ss than minimum. 

r 
replace the armature. 
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4. CHECK SEGMENT 
Check Ihat the segmenl is clean and free of foreign parti· 
cles. 

Standard undercut depth: 0.6 mm (0.24 in.1 
Minimum undarcut dapth: 0.2 mm (0.008 in.1 
If Ihe undercul deplh is less than minimum. correct it with 
a hacklllw blade arld smooth out the edge. 

Field Coil 

1.  INSPECT FIELD COIL FOR OPEN CIRCUIT 

,. 

Using an Ohmmeter. check for continuity between the Iud 
wire and field cOil brush lead. 

If there Is no continuity. replace the field frame. 

INSPECT THAT FIELD COlL IS NOT GROUNDED 
Using an ohmmeter. check for no continuity betwlHln the 
field coil end and filld frame. 

If Ihere il continuity. repeir or replece the rJeld frame. 

Brushes 

MEASURE BAUSH LENGTH 
Sund.td length: 13.5 mm 10.531 In.1 
Minimum length: 8.6 mm 10.335 In.1 

If the IIIn91h is 1855 Ihln minimum. replece Ihe brush end 
dress with an emery cloth. 

Brush Spring 

MEASURE BRUSH SPRING LOAD WITH PULL SCALE 
Take the pull $Cale reading Ihe inltanl Ihe brush spring 
separates from lhe brush. 

Standard Inst.lled load: 

Minimum Installed l<>lId: 

1.786 - 2.416 kg 
13.9 - 6.3 Ib, 18 - 24 NI 
1.2 kg I2.S lb. 12 NI 

If lhe ;nslelled load is less Ihan minimum, repllK:e Ihe 

brush springs 
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. ,,'''''' 

Brush Holder 

INSPECT INSULATION OF BRUSH HOLDER 
Using an ohmmeter. check for continuity Mtween It ... 
pOsitiye .nd negative brush holders. 

If there is continuity, repair or raplace the brush hoIW. 

Clutch and Gears 

1. INSPECT GEAR TEETH 
Check Ihe gear teeth on the pinion ge.r. Idle< gear and 
clutch assembly for we.r or damage. If damaged. repillce. lind .150 check the llywheel ring geSf 
for wllar or dllmllge. 

2. INSPECT CLUTCH 
Rotate the pinion clockwise and check Ihllt lt tums Ireely. 
Try to rotille Ihe pinion counterclockwise aod check that It 
locks . 

Bearing. 

1. INSPECT BEARINGS 
Tum eech bellring by hlod while applying inward forCII. 11 
""SUince is 11111 or il the Mllring 'ticks, replace the bear
ing. 

2. IF NECESSARY, REPLACE BEARINGS 
ta) Using SST. remove the bearing from the .,mature 

shah. 

(b) Using SST, remoye the other bellring from the 
opposite side. 

SST 09286-4601 1  
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leI Using SST end a press_ install I new frOnt bearjng 
onto the $�Ift. 

SST 09285-76010 

lell Using a press, install II new rlltr bearing onto the 
s�alt. 

Magnetic Switch 

1 .  PERfORM PULL-IN COIL OPEN CIRCUIT TEST 

Using an o�mmeter. c�f1ck lor continuily between terminal 
50 and tarminal C. 

If t�_ is no continuity. replace t�e magnetic switch. 

2. PERFORM HOLD-IN COIL OPEN CIRCUIT TEST 

Using 811 ohmmeter, check for continuity belweell terminal 
50 800 I�e switch body. 

H ttiMe Is no contilluity. repllCe ttle m8gnetic switch. 



ST-20 STARTING SYSTEM - ReduCtion Type Statter 

ASSEMBl V OF REDUCTION TVPE 
STARTER 
(5 •• page ST-14) 

NOTE: Use high-temperature grease to IUbricilte tha 
beElrings and gaars when assembling the statter. 

,_ PLACE ARMATURE INTO FIELD FRAME 

Apply grease to the armature bearings and insert the 
ermature into the field frame 

\ 

2. INSTALL BRUSH HOLDER AND BRUSHES 

3. 

(8) Using a screwdriver, hold the brush spring back, ond 
itlstall the brush into the brush holder. Install the tour 
brushes. 

NOTE: Make sure that the positive lead wires are 1101 

grounded. 

(bl InBtall the end cover to the field frame. 

INSERT STEEL BAll INTO CLUTCH SHAFT HOLE 

Apply grease to the ball and spring atld insert them into 
the clutch shaft hole. 
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4. INSTALL GEAR AND CLUTCH ASSEMBLY 
t.1 Apply grease 10 tha gear and CIUI4;h as$8mbly. 
Ib) Place the clutch assembly. idler gear and beanng in 

the starter housing. 

6. INSTALL STARTER HOUSINO 
Place the starter housing on Ihe magneti4; switch and 
in'lall the two screws. 

6. INSTALL FIELD FRAME WITH ARMATURE IN 
MAGNETIC SWITCH 
III Match the protrusion of the field frame with the mag

netic. ,witch. 

til I"'tln the two through bolt,. 

leI Connect the co� lead to the terminal on the m"lll'lltic 
switch. 
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PERFORMANCE TEST OF STARTER 

CAUTION: The.e t.,u mu.t be pertormed within 3 
to 6 .econd. to Ivold burning out the coil. 

1 .  PERFORM PULL-IN TEST 

!al Disconnlct the field coil teed from lermln.1 C. 

(h) Connecl the battery to Ihe m&gnetic swilch as 
shown. 

leI Check that the plunger moves outward. 
If the plunger does not move. r891ace Ihe magnetic swilctl. 

a. PERFORM HOLD-IN TEST 

!a) While connected 15 above wilh lhe plunger out. di.
connecl the negative lead from lelminal C. 

!b) Check Ihal Ihe plunger remains out. 
tt the plunger relurns inward, repl.ce lilt: magnetic SWilch. 

J. INSPECT PLUNGER RETURN 

(.) Disconnect the negative lead Irom the switch body. 

(b) Chect that tht plunger returns Inward. 

II Ihe plunger does not return. replace the magnetic 
swilCh. 

4. PERFORM NO-LOAD PERFORMANCE TEST 

(8) Connect Ihe batterv and ammeter to the slart8f at 
shown. 

!b) Check that the slartar rotates smoothly and st.lICI�y 
with the pinion moving 01.11. 

Ic) Cheek that the ammeter r8ads the specified current 

Specified current: Les. thlin 90 A at 11.6 Y 
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STARTER RELAY (AWl 
INSPECTION OF STARTER RELAY 

ST·23 

LOCA nON: In Ihe No. 2 junction block of the engine 
compartment 

1 .  INSPECT RELAY CONTINUtTY 
(al Using an ohmmeter. check that there is continUity 

IMotween termiNlS 1 and 3. 
Ibl Ch&Ck that there is no contln-uity IMotween terminals 2 

and 4. 
If continuity is not as specified. replace the relay. 

2. INSPECT RfLAY OPERATION 
{(II Apply battllfy voltage across terminals 1 and 3. 

Ibl Using itrl ohmmetllf. check that there il continuity 
bet .... een terminels 2 and 4. 

If operation Is 1"101 as specified. replace the relay. 




