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. FOREWORD

This repair manual has hﬁan prapansd to provids nformation covesing genaral sarvice repairs for the 1K2—
TE angine squipped on The TOYOTA HILUX.
Applicable models;,  KIMN165 sanes

Plzase nola thal the pubiications below have also been prepared a3 ndavant sorvice manuaa for the comeo-
nents and system in Ihis enging,
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Al inlgrmation in this manual is based on the latest product information at the time of publcabon. However,
spacihcatons and procacures are subject to cRange without notice.
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Al righns resmryecd. This book may noLbe reo-
duced or copied, inwhods o [n part, withou Ihe
writen panriasian of Toyota Mator Corporation,
Eired Brrdire hn 11 1906 (9] —SEH R ] e W
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" RTHOTARETION - POWTOSETHIS MAMEIAL ~

HOW TO USE THIS MANUAL _

GENERAL INFORMATION T

1.  WDEX ’ a

AnINDEX is provided on The I|r5t page 4::1 gach saclion o guide you to the itern to be repairsd T asslst you
in finding your way through the ruanual, Ine sacton tile and major beading are given al the lop of svery page. m
2. PRECAUTION

Al the beginning of sach saction, a PRECAUTION is glven that partains 10 all repair operabions contained
in thar s&ction.

Aoad these precaions before starting any repair task,

3. TROUBLESHOOTING

TROUBLESHOOTING tables are included for each syslem 1o halp you dizgnose the problem and find the
cause. The fundamentals of how 1o procead with Iroubleshiooting are described on page (N-9.

Be sure o read thls belore pedorming troutlashooting.

4. PHEPARATION

Preparalion lists lhe SST (Specal Sarvice Tools), recommended tools, equipment, lubricant and S5 {Spe-
cial Sengce Maleriala) whash shauld be prepaned hafae beginning the oparafion and explains the purposs
of sach ong. -

%. REPAIR PRCCEDURES

Mioc| rapair aperations begin with an overview illustraien. [tidenlilles 1ha componenis and shows how the

paris fil Logether, e c e '
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IN-2
MTROMUCTON  —  HOW TO USE THRS MANLAL

The procedures are presented in a step—-by—step format;
+  The illustralion shows what to do amd whare o da i
»  Thetask heading tefls what 1o do.
»  Thedelailed text tells how 1o partorm Ihe flask and glves clhar infarmatlon such as specificatons
and warmngs. . .,

el - ——p v W W

Ll

m Example
C el T et T Taskheadig whatiade ™
31, CHECK PISTONSTROKE OF OVERDRIVE BRAKE -
{8) Place 35T and a diad ledicatar grbo the gwerdrive brake pis-

bar 35 showen inthe |[ustraton.

Ceo 83T HE50-30020 (DEIR50-06120)

HMustration’ - rJ L
whel fo gig 3ngd where - Saf par Mo, Comparand pgd fa,

) ' Caraied faxT @ Rew fo oo Iesk

iE)  Measura e giroke BpHyIng and raleasing ths tompranged

air (332 — 785 WPa, 4 — B knficm® ow 57— 114 poi) as shown

i1 1he MusIration. o : N
o S . .o Fiﬂrmstruhn:mﬂ—tfdmmﬂﬁ-s#u—mm S
Thls furmal pmmdes the expenenc:ed lechmclan 'm’rh a FAST TFtAEH: I::- lh& |nrnr'math::m nggdod The upp-er
casa tash heading can be rgad a1 a glands whea necessary. and tha text balow [ prevdes datailed informa-
tion. Important specifications and warnings always sland out in bold typs.
B. REFERENCES
Referencas have baen kept Ie a minimum. Howevsr, when 1hey are reguired you are given the page to refar
.
7.  SPECIFICATIONS
Spaclications are presented In bald type thioughou! the tex! where nesded You never have to leave the
procedurs o ook up your spaciiications. They arg also found in Seryice Spaciiicalons sechon fer guick rel-

4

BrarceE.

A.  CAUTIONS, NOTICES, HINTS: e cE] .
v CAUTIONS are prasanted |0 bald bype, and indicale there is a passibility of injury to you or other
' people. 1
«  MNOTICES arg also presented in bald ype, and indcats 1he possibility of damage to the cnmpﬂnents
' belng rapalrad,

= HINTS are separatad from the text but dg not appear in bold. They Errl':r.h'..lfde additlonal informatlon ID
bl you parform the repair eflicienlly. i

9. SIUNIT

The UNITS given in this manual are primarily expréssed atconding ko the 51 UNIT {International System of

Unit), and alternately sxprassed in the metric syslam and in the English System,

Exampha:

Torque: M Nm (10 kgi-cm, 22 f1.ibd)
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IDENTIFICATION INFORMATION _

ENGINE SERIAL NUMBER

The sagine serial number is slamped &0 Ine angine block, as

shawn in the illustration.
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REPAIR INSTRUCTIONS
GENERAL INFORMATION

BASIC REPAIR HINT

w1

Uge ferder, gaal and oo covars 10 kaep the vehicle

clean and prevenl damage.

During disazsambly, kaap pans in the appropnata ordor

b0 facilitate reassembly

CHservs the lollowing opesations:

(1) Befue perdorming elsctrical work, disconnactk the
regaive {— lerminal cable frem the batieny.

21 I s nacessary tn disconnect the battery for -
spaclion or repair, atways disconncol the negalive
f—) terminzal cable which is grounced to the vehicla
body.

3] T peevent damage io the batiery tammnal, kosan
the cable nut and raisa the cable straight up without
twisting or prying it

41 Clean ibe batery terminals and cable ends with a
clean shop rag. Do nat scrape {ham wilh a lilg or gth-
ar abrasne obects,

(%] insiall ihe cable ends fo the ballery terrmunals wilh
tha nul lensa, and tighten the nut aller installalion.
Do nol use 2 hamms Wojag tha cable ends gnlo the
Ierminals.

8] Be sure Ihe cower for the pasilive .+) lerminal g
properly in place.,

Check hosa and wiring connectors 1o make sure that They

are secure and corrécl,

Non—reusable parts

(1] Always replacs cotiar ping, gaskets, O—nngs and ol
seals atc. with naw anes.

2]  Noneuwsable parts are indicated in the component
lstrations by the "" symbol,

Precoaled parls

Precoaled parts ara bolts and nuts. etc. thist are coated

wilh a seal ok adhesive at tha Taciony.

{11 If a precoaled part is retighlened, loosened or
causad to move inany way, it mugl be recoatad wilh
Iha spacilied adnasive.

(2] When reusing precoated pans, clean off the old
adhesive and dry wilh comprassed air Then apply
the spedi(igd seal 160K aghesive 10 1he Daott, nut or
Ihreads.

(3] Precoated parts are indicated in the component il-
lstrations by the "™ symbal.

When necessery, use a sealer on gaskeis to pravent

I2aks.
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IN-5
FEPAIH NETOLICTHME

Carelully obsesrve all speclflgations for bolt tightaning
fotques. Always USE a [orgue wiench.

Use of spacial service loolz {S5T) and spaclal sanvice ma-
fenals (SSM) may be reguired, depernding on the nalure
of the repair. Be cura [0 use S5T and S5M whera specr
fied and 1ollow the proper work, piocadure. A list of 55T
angd 35M can ba found in section PP (Preparalion) in his
manual.

LGl L

S0l 411 4210 1Wven d0uES T2y o
TACEe swall = Ak
Ll 3. 1 i, =L
HEAl vAm I

G \E o Hich Current F {it*  When replacing luses, be aura the new fuze has 1he gor-
e tii.m Lurrenl FuBa and FIGh Lurrent Fuse reci amparage raling. DO NOT exceed Ihe rating or use
Equal Amparage Rating .
e one with a lgwer ranng
] i
il
HF 1T
—— e .
Iustratlon Symbal Parl Nams Abbravistion | |
FF !
; —r " Vi— FUSE FLUSE
apseM | et
A S MEDIUM CURRENT FLISE M-FLISE
EELLAR IN3e8 | !
e HIGH GURRENT FUSE H-FUSE
AEFAAR W17
[ ad Lo gL i
g FUSIELE LINK ~ FL
Arsagr HIEI.-II:I'
LB L Y . .
el 1 e —E— CIRGUIT EREAKER CB Qx' :
- 111 vk M |
Csrani g eyt ) s I OO I || ! - L ) o m|
A . .1!’-".'-' ST T _ e - - .
e o KR {k} Care musl be taken when jacking up and suppoding the

vehicle, Be sure to il and suppord the vehucle at g prop-
er localions.
+  Cancel tha parking brake on the level place and

o shit Ihe lFansmiss.on in Neulral 1or N positon).

»  When jacking vp the front wheels ol the yahicle al

P> firsl place stoppers behind the rear wheels,

»  When jacking Jp the rear whee s of Ihe vehicle al
firsl place sicppers behind lhe rear wheels.,
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HErATRTRETRL R TIONS

Whan siher the 1ron? or rgar wheals only shaukd e
jacked up, set ngd rac <5 and place sloppers in front
ard benind e otter wheels on lhe Ground.

Atter <he vehicle i jacked up, ba sure Lo support N
om nigid racks. It is exlrerisly dangarous lo do any
work an & vehlcla raised on & jack aone, aven kor
a gmall jobr Lhat can be finished quickhy.

Dhserve the follawing pracauticns o avod damage 10 the
IHlowIng parts:

MTRODLRCTION
I‘llr
14y
1T
{1]
LT LR L TG [ I I BT ""-I]'!"ﬂi"\_vl-‘"-
- (2]
WRONG CORAECT
|
ﬁ: | = |
s .
< -
3 Qﬁ T o i
I
’ ..
MM
— H
i WRONG GOARECT
I ; / P {4
O — f - —
™ T
I | ]_r..ri’ i {5
roos {&)
- - AT
AT s S
bng g~ lees? amd pe o aderg novdnert et [E}
B - .t T H;
I ol . -
I nd i Coan,

I voafi :}'1'[‘13[’ - .

Do nat open the covar or case of the ECU unless
absolutely nacessary. (i the 10 "erminals ara
touched, the IC may be destroyed oy slalic elecine-

ity b

[ I

To disconnec! vacuum heses, pull off the end, not
the mirddle at e hosa.

Ph

s o

Ta pull apart alaciical conneciors, pull on the con-
nactor itsel. no: the wirss.

Be caraful nod to drop elactncal componants, such
as sensors of relays, ey are dropped on 2 hard
flacr, they should be replaced and not reused,
Whan steam claaning an enging, prétact (he oloe-
tronic componenis, ar fSlter and emission—related
COMpoNENS Fam water

MWewver use an impact wrench o remove or Ingtaf
fermparalure swilches or remperature 5ensors.
Whan chackirg continuity al the wire cannector, -
gar: Ihe tester probe caralilly 1o prevent termnaks
from bending.

Whan using a vacuum gaugs, never force the hose
anzo a connaclar that ks (oo large. Use a step—down
adapter lo- adjustment, Once the hose has been
stretched, it may 4k,



INTADODUCTION  —  AEDAIR, IMETRLCTIONS

i | &

frny

(m}

Tag hoses bofare discennecting thom:

(1 Whan digeonneting vacuum hoses, use lags 1o
wlenlify how they should be raconnaglsd. -

(2} After gomeleting a joi, double check that tha vacu-
um hoses are properly conneclad, A abal under the
hood shows the propser layout.

Linless o herwise stated, all reglsiance s maasured al an

ambignl lemperature of 20°C (637 F). Bacasse e resis-

tance may be oulside speciticationz if measured 2t high

enperatares immed.ately after the vehicle has been run-

ning. measuiemant should be made whan the angine has

coolad down,

- ——
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©INTACGUCTION - FORALL OQF vEHIH ES

FOR ALL OF VEHICLES

PRECAUTION
1.  IF YEHICLE (5 EQUIPPED WITH MOBILE EGHHI.IHIGMIGH SYSTEM
Far varcles with mabile communication systems such as wo—way radios and cellular telephones, abserve
tha falkewing pracautions.
I {1)  Instail Ihe antenna as far ﬂ.s possible awa}-irnm the ECU and spnsors of the vehicle's slecronic
SYSIeHT.

(21 inslall the antering feeder at least 20 cm [F.87 In.) away 'mom the ECL and sensars ¢f the va-
fucla's alesironic eystems, For dofails about ECL and saneors 1pcations, refar 1 the saction on
the applicable sompanant.

(3] Avod winding the antenna feadar lagethar wilh the othear winng as much a5 possinle, and also
avoid running the antenna feeder parzliel with clhar wire harnesses.

{4) Cheak that the antenng and feadar are correclly adjusted.

{5) Do net install powerful mobila communcaions system.

2  FOR USING HAND-HELD TESTER

CALUTION:

Obesive the following items for safely reasons:

» Before using the hand-held tasiaer, the hand-hald tester's aparator manual should ba raad
throughly.

+ B sure to route all cables secufely whan driving with the hand-hald tester cannectad to tha
vehicle. {l.e. Keap cables away from feet, pedals, sleering wheal and shilt lever)

=  Two persans are requirad when test driving with 1ha hand—held tester, ane person 10 dive the
vehicle and one persan to oparaie v hang—held tastar,




INTRODUCTION -  HOW "0 "ROUBLESMOOT ECU CONTRILLED IN-2

U SV | WD
HOW TO TROUBLESHQOT EGU CONTROLLED E?ETEMS
GENERAL INFORMATION

A large number of ECU controlled systerns are used in the HIEUX. in general. the ECL controllad system
iz conzidered 1o be 2 vary intricate system reguiring & high level of lachnical knowlecge and expert skl Lo
roukdeshaat. However, the fad w3 1hat if you proceed to inspect the sircuits one by ong, traobleskooling of
Ihesa syslams is nol complex. It you have adequats underatanding of the system and a basc kowledge
of elecincily, accurate diagnosis and necessary repalt &an be performed to iocate and fix the problem. This
manual is designed through empnasls of the above standpeint fo he p service techmigigng perform accurate
and etecive troublashoating, and is compiled far the {cllowirg ma or ECLU contralled systems:
Eyabam Fage
Eayire ool
Tha iroupleshaating procedure and how to make Leg of i are descnbed on the above pages.
FOR USING HAND-HELD TESTEA
+  Bafore using the hand-held lgster, the hand hald=tester's operalor manual should be read throug hly.
= 1478 hapd—held taster cannal communicate with ECU conirolled systerms when peu have sonnacted
tha cable of the hang-heakd tesler to DLCS, :uned the ignition switch ON and operated 1ha scan loo;,
there iz a sroblem on (he vahicle swla or (ool sk,

(1) Foommonlsalcn is ngmal when the ool 18 connected b anslher vehicls, Inspact the diagnosis
daa liok line (Busling) or EC L power clecuit of the vehicke.
(2 If communicaticn is still not possible when The ool is connected to anolner varicla, the problem

|5 pratyably io the ool |:|s-clf g porform the Self Test! proceduras cullingd in tne Tasler Oparator's
Marual.



IN-10 RITRODBCTION - HOW 10 THOGHD FEHOCIT FLL LN THUL | FTE
SY¥SIEMS

HOW TQ PROCEED WITH TROUBLESHOOTING

Carny out roubleshocting in accordance with Lhe proded asea on the folkowlng page. Heare, anly the basic pro-
cadure 15 shown, Details are prewnded in each seclion, s1owing the rast effeclive metheds fo- each circuit.
Confirm the traubleshooting procedures first for the relevant cimsuit bebors beginning roubeshoating of that

ChrC Uil

-

.‘w’ehcla Elnruught (o Wcurhshup:

o 1
T/ Gustomer Problam 7 Ask the cuslomer about the condilions and the

: - anvi-onment whan Ihe probsam aoou red.
fi Analyas ; B .

K -
2 fgymptom Confirmation ," 3 .

dl'ld Cragneslic bl ,.-. M f'_s om Simulalion
J. Code Check ymet —‘j’ ayl

2.3 o
r‘ Confirm the symptoms and the problem conditians,
and chack the giagnostic trouble ¢odes.
(When the preblem symptoms do nol appear
during canfirmation, pse {he symptam simulaticn
method described later on.}

w7
4 [Thagnastlc Troukle
/ Code Ghart ,/l
7
)f Problem E'_.rmptums Tﬂl:l-lﬂf"?
|_ 4,5 6
_ Check the results obtained in Step 2, then confim
| the inspaction grocedurs for the systam o the part
: willen should be checkad using 1the diagnosl.c
& FCinoult |ﬂ$p€¢tl0ﬂ o Parts trouble code chart or the problem symptoms lakle
/ Inspeclion ‘K
U ?
7o Repair J." Check and rapair the affacted syslem or pan in
acsntdance with the insirogtlons in Steg 6.

u B

E N . ' K
/ Gonfirmation Test i After complating ragalrs, senllrm that tha problam
has been elmunaled.
{If the problam is no: reproduced, padorm the

" End cenfirmation lasl uraar Tha same conditions and
I .' in the same envinonment s when it oocurrad for
the dirst time.)
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IMIROUCLON —
HYETERMS

1. CUSTOMER PROELEM ANALYSIS

In troubleshooting. the proslem sy npiams must B2 confirmad ar;mrately and all preconcaptions must be
cleared away [n ordear to give an accu ate judgemeant. To asgenain jus! whal ihe problem symploms are, i
ie eactramaly impartant to ask the customer akout the problem and the canditlens at the me il socured.
Impotant Pointin the Problem Anglysis: -

The following 5 items are imperant points in the problem ana1].r5|5 Pasl profhems which are thaught to b
unrelated ard the repair history, &tc. may arseghelp in some cases, 50 as much inlgrmation as possibla should
ba gathered and itz relationzhip wizh the problem sympioms should oe comectly ascertained for reference
in troubleshooting. A customer problem anahysis table 15 provided in the troubleshoobng sectlon lor sach

SYSLTI fot YoUr LS.

-

Important Pamts o the Customer Problam Analysis |

# What Vehscle moogl, system npme ) .
& When Catr, [iMe, Oooun ence regquency 57

. [T ot .
& ‘Whare Road conditions R .

Running cooktions. Fiving corditior s, weather condiians
Problem sy mpdoms

# Under what conddions ¥
a How oid it nappen”?

' 14 1
I:EampIaJ Engirg control system chwlt. sheat,

<

CUSTOMER PROBLEM ANALYSIS CHECK
ENGINE CONTROL 5YSTEM Check Sheet ey )
CURLSIErS M Mhersal ard Mool
Ye=ar

Orlvers Hams Frame Ha,
1]
Grougm Enalty Hoow
Licersa Mo Gtorale: Faading hr:lTas

(| e dons

ﬁlslnﬂ [0 Erpine doaE nen crank O W& Iniied camk-asalan {0 Mo compleie comiyispn
Ouomculite | O Enging cranky sty
Sdart O nar
O Ingonrgs] Wrat wllg O |@disng rgmog abngamel O High | g O Loow | e

-E_ O Poar dling ) - Rough sMing O Other
E
o1 { O Poet [ Hesilation O Back Are 1 LT o mpbeitiot [AMar=lirg} O Suirjgimg
g O Soon sher Farling O Afgr accelaraly padel depraased

C Engira Sialt | O Afler sccaeralor pedal nelsssed [ Dwwrine AT opesrailon

i Bhittineg, brgam M1 0 o CHher
] Cithwry _,_..-""'"_'_-_-___-

[ Sl I Fregcs. | timas par oy




-1 - WTRODUCTION -  HOW TO TACAIG_ESHOOT EGL SONTICLLET:

S¥ETEMS
2 STEPTOM COMFIRMATION AND DIAGHOSTIC TROUBLE CODE CHECK .t
Tha d agnostie: systam n the HILUX fullills vanols funcligns. The Erst function 15 Lhe Diagnostic Trouble
Code Check in which a malfunclion in the signal circuits 1o the ECU is siored in code in the ECL memony
at the time of oaourence, 19 ha outpu: by the technician during troubleshooling. Anthet fusctlon |s Ihe Inpus
Sighal Check which checks f the signals from vanious switches are sent ko the ECU comectiy. .
By using these check furnclions. the paoblam areas can be narrawed gown quickly and troubleshooting can
be paformed effeciively, Diagnassic iunclions are incorporated bn the Fnllowing systems in lhe HILLUX,

e C agrrellc Travk & | INpLa Sgpaal Gheck AR Jiggrrms

3= Coa Chack [Sarusar Clash] Fumesian

Ergina ] o Digmzepe Tes
il Tes| WMode) Maca

In diagnasatic roub & code chack, 18 vary Imponant to determing wr ether the problem indicated by the diag-
mostic woukle code is still ooourning or ocsurmed in The past but ratamed o normal &3 presenl. In adoibon,
il must be checked in tha problem symptom check whathey the mallunction ladicated by Ihe disgnoshic
trouble code is directly related 19 the problem symplom or nol. Forhis reason, the diagnastic trouble sodes
should e checkad before and after the symptom contirmalion to detemming Lhe currgnl conditions, a5 sRown
ir the tabla below. IF ihis is not done, it may, depending on the case, result In unnecessary troubleshociing
for nodmally oparating systems, thus making it more dillicult Lo lecate the prabdem, of in repairs ol pertinent
to the problem. Tnerelors, always follow the procedure in correci order and parform Ihe diagnostc oubie
cade chack.

|- - . . —epl—
DIAGNOSTIC TROUBLE CONE CHECK PROCEDURE
Ciegnostic Trouble
Confirmation | Hagnostic Troubk .
Code Chech [Mahs & Problem Conditign
I Symiploms Cade Chack
note of and then claar} of Symp
Croxde Dusplay ~ Jaxist treuble codd 13 | i _
- diaplayad |
Marrmal code is The orabdem & stll escurring in 8 place
_ = - - dusplayed other than in the diagros e cikau
[The ciagmoshic rouple sode digplavec
- - T firsh is aitar 100 & pAet problsnn oF 1 6 a
. secondary problem)
protalearn The problam oocured n the ceagnostic

SYIT [HEATIS EXisl circu t1n the pas!

_———

| |Mormal Code Display : Prob arm symproms | Nesmal coda |s The problarm is shll secarning in 8 face

exisl . |displayed - _ other than in the diagrostic circuil

yMEEOmSs exlst dizplayed Ihan in the diagnostiz circuit in 1he pasi

I %Nq prablem Kormzl code ie The robiam oceurred in a4 pase other




o INTROBUCTION —  HOW T TROUB_ESHOOT ESU CONTROLLED =133
EYETEMS

Taking irto account the abova ponts, a fiow charl showing how la progeed with troubleshooting using tha
diagnastic rouble code check is shown below. Thisllow chart shows how 1o utilze the diagnasie trouble
code check effsctively, then by carefuilly checking the results, indicates how 1o procesd aither to diagresic
trouble code troubleshooting or to 1oubkesheoting of problem symptoms.

i = s

.. - "Diagrostic tretls code chack| :
: | A
Ry

Fahin.;a nota of ard dearing of the diegnostic sroukla codes displayﬂ

—_— —_— -

e A TORTE L T el ML -t X T o e - T
Symplom mnfirmatlun_i 0 P
Problem symmams| | Mo probam symploms
Bxisl \,\vf_.-' ExIst "
A i

Simulatcn teg] uging the symptim
simulaiion methaos

—_—

aar . & - — - —— e ———— - —!—— -—I
-\,a‘/ .- U s | - _j
- | Diagnosti Ireubke code chagk | ' T
: n | i
! :
I
o | N v
# Dagnoste troutkc code displaveq % Mermal code displayed = Normgl code d splayed

# Problam symptomr e exisi * Prabley Sarploms axes # No prablem symploms asst !
L J ]

| Troublashoding of problem indicated | Trubleshootiing of each I—-—' Syslem Narmal

by diagnaslic Iroubla code | . prabilem symplom I IF a diagnostic rouble code was

dizplaved in 1he .nitial g agnostic
. ounle reds check, it ondicaies
SRR 1hat fhe trouble may have coeurred
) ‘ 1M 2 wire harmess: or coNeclo in

“hat cincu tin ihe past. Trosalorg,
- check Iha wira harnaee and con-
e —_—— - necines (See page IM-20).

o . - [ —_—— ity b BN
. L.
Hﬁ .. " - . oaL 1.
. v
o~ . '
- e T L |

.'- - | -
£ b‘ e =32 i | Sy Al wohe ol pends
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3,  SYMPTOM SIMULATION ke

The mast difficull case in trow bleshooting iz wherthare are no pmblem symploms accurting. Insuch cases,
a tharough custorer problem analysis must be carried out, than sirmulate the same or similar conditians and
envirgnment in which the problem cocourred in the customar's vehicle. Mo matler how moch exsenenca a
technician has, of how skilled he may be, il he procesds 1o troubleshoot without confirming the probilem
symptoma he will terd 1o overlotk something important in the repar operatlon and make a wWrong Juess
comawnara, which will anly lesd to a standsiil, For sxample, for a problem which only ocours when the an-
gine is cold, or for 3 problem whicn accurs due 1a v bration caused by 1he road during driving, elc., the prob-
larn ¢an naver be delermined sc long &s LFe Symyploms are confirmed with the enging hot conddtion o lhe
vehicle a1 a4 gtandstll, Since vigralion, Reat or wake® penelraticn {moisiure} is ikely causa for proslar which
i5 oifficult to reproduce, the syrmptam aimulation 1gsts infroduced here ara allective meaguras i that tha g«
ternal causas are appliad fa tha veh ole in a stopped con tion.

Imporang Faints in tha Symplom Swmulaben Test;

In the syrmptom simiulabon test, the problem symptoms shoul of coursa be cenbrmed, byt the problem arca
fr 3afs must 350 ke ‘ound oot To da this, narew down the possibla protlem circuns actarding 1o Lhe symp-
toms belosa slafing His tast and connec’ 8 wester beloreband Afgr thal, carry out the gymplam simulation
tost, judging whether the: circult baing tested is defective or normal and also confirrming the probilem symp-
toms at the same lime. Refer 12 lha problem sympioms tabla for each system o narrow down (he posgitila
causes of tha syvmptom.

1 VIBRATION METHCHD: When vibralion sesma Lo Be Ehe ma)or cause.

CONNECTQORS
Slighily shake she ponractar vartically and hoeizontally.

— -

-

WIRE HARNESS
Slighlly shaks he wire Farmess vertica |y and borizortally. -.

Tne connegte” joint, fulzrum ol tha vibrabon, and sody
thrawgh porlion aroe Lhe maor areas 1o be checked thorough-

Iy.

n oar

l‘——--' H
Swing Slighty

PARTS AND SENSOH Yibrate Sl ghtly

Apply sight wiration with a fingas 1o the pat of 1he senscr
wonsideras 1o ba the preblem causs and check 1has the
madhareglean oourg.

HINT; Applyng strang vibraticn tq relays may resutt in opsan
redays.

Ll
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1y

7 | HEAT METHOO: When the problen saams Lo occur when the suspact ama is hestad,

-=al the companert 1mal & the likely caase o1 tha meltuzhan
'h & Maur drver of gir ler ghjecl. Chice 10osad | P malfunehon
WOTICE:
| Do not hest to mors than 507 C {1497 F). (Temperabyra

I imited not to damags e Sorm o tsnte,)
2} Do nol apply haet directly to parts in the ECL)

_——————— .

Al =

7 | WATER SPRINKLING METHQD: ¥When tha mallunction seems 1o occur on a rainy day or lna

high=humidity condilion.

Lonnkke water onio tha vehe: g ard cheacx e gae i1 he malfunc-

TTn QoEprs.

HOTICE:

"1} Naver sprinkls water directly [hia tha enging
compartment, but ingirscHy chenge the lamparaiung and
humidity by appiying water spray onto the radiabes Iront
surince,

2| Never apply water dirgclly anto lhe edgcironic
componsg.

~INT:

1 @ wehigle is subjsct 1o water leakage, the leaksd waker may

monlaminate the ECLL, Wher featirg a venic.g with a waler laak-
4 problem, special caution must be takan,

'I.'\.

a QOTHER: When g maluncilon saems 1a occur when gecirical ioad 15 excessive.

Turn on all elexirical uadks wchad ng e heater blowar, neqad
qrls, FEar winggw detocger, aie. and check 1o sae il the mal-

LNEHEN agours.

P

Flap

' O )
7
Py

b
L

LHIR: )
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SYERS

4, DIAGHOSTIC THOURLE CODE CHART

The inspaction procadura is snown in tha table hetyw. This table perrr1|t5 eflicient and accurata raublezhoal-
ing using the diagnaslic trouble codes digplayed in the diaghostic rouble odg cheek, Procoed with Inoutbe-
shooting in accordance with the inspecticn procedurs given i the diagnostic chart corresponding to he
diagnostic trouble codes disptayed. The engine diagnostic irouble Code ¢har & shown Below as an examgke

& OTC ko,
Irdicates the dwgnoshz frouble code.

® Faga o Instruchons
Inzwzales lhe pEge whede the inspecikan procedure .o ) Trc:._unla Araa
far aach oLt s 10 b2 fpund, or gves instructiona Indizates 1he suspect area of the
Ioi crecwing and repairs, pratalenm .
v Dataction dtamn i
Indiceles the gystem of the poblemor |
: cailen|s of the protdem, !
!
] .IIr /
| J !
Ilr .I|I
DIAGHGSTIC TROQUBLE CODE CHART ."I
HINT S ey 'll ! nw s =T oma |'|I iy v dmepp [y .:.

Ee’rers listedin the chari may r|:|1! be exactly the same as your icaddg dq% Ic e iypea al nsttumean; or othes
facta

I apgallunclmn code & digplayed dﬂf|fh; the DTC chechk in chack (st mu{ja check the circuit for that covde
listedh ir 1hi taDle Dadow Fo- catale ol each gode, tam | e peoe ralerré-ﬂ 10 BnCer the “See page” lor the
reaniclwe DTG Mo, in the DT cha, /

| r "
[ e B -
NTG . o Wi M
Derinct talg
|ea pagal T . Trouble Aras T LI
e TH =S
n . -
@ | camerosnsias | 10 S s T
iB1-1% | Molarglign poa B
= Englna L
! a oan o gl In ﬁl‘ginﬂmﬂﬂl‘ﬂrcrmrt
13 Eryirw Spumd Smusor Cirgil " N s sens
| I_D1 - m:‘ hh’il,ll'l,,"‘,.ll:lrl' "] E“F"’B E{:'U (OM LA G
Lo o B Op) O £10°T 0 E-YEY Tur man ackadar Gingal
* LYY lor main aclyaig-
15 Jirtt] Thrraten Crrariegd Gyt & Crmisl IFer- Il prisilizn gROBH warcul i . O
Dl =32 Malfuresar © # et [Prolle posilivn sengx LA A
_ =Manachulor —
& Yaci.m hasg discerneched or blodked
& Enguo ECL

_Wﬂlq_r_l_:_F:l_Lfl.lnm:n 4 Engina ECL
—_—F




INTRODUCTION - HOW 70 TRCUBLESHOOT ECL GM - HOLLED IN-AT

SVSTEMS

5 PROBLEM SYMPTOMS TABLE ! CL TR T
“he suspecl cireuits or parts for gach probfam symptim ans showrn ths tablo below. Use IRis table o rou-

weshool he probdem when a "Normal” code is displayad in *he diagnostic troubla coge chack but the prob-
2m s still sceurnhg. b umbers in the able ind cate tha inspeclien ordar in which the crouits or pars shauld
-2 thecksd, —

AINT: T B

wWhan the problem ks not detected by tha diagnostic systern even thowgh the problem symptom & present,
i is considerad that tha prablemm is acouming ouiside the deteclion range ol the diagnostic system, or that
the probhem is accurning in & systam ather than the dlagnesic systemn.

—m e e | 'Pﬂna . - |

F

j ' Indicates the page whara ll'lEl aw char for aach cincuil
' i o atesd — —— |
& Crrcudl Ir specton, Insgect an Jrdar 1
Indicates the circuit whedh maeds to ba ghegked for each problem T e gt v .II
ympiom. Shack in tha ordar irdicated by ue nurnbers. " I |,'
T .- . g o= II
- | —_
"o IIIII | & Gircuit or Par Name !
* Problam Symptam | ! Indcanas the circuit or pan which nears 1o be =hecked. ,u'
5 ! /
\u Y . ——am |
PROBL EQI\S?MPTGMS TABLE - j
. ; |
4 1 L ‘
Syrmpesm ".I Suapect Aned Sou age
Erglma coea rat sk (Doaes nal slar) I dIEmet 573
. Glartar ralay . ST 14
EL:J peter f0.ica Crpisl Ol-ax
P InbEd e BLeia e (Dioas ol star] g. Fu-tmal 6 syxbam - ET-1
d. Gompresson — - Ed-2
4, Dngra SCU D |/
1, Pre—Feanre aysimm Lr-—
=. £ Glaner sral ok i U115
I « | % Waler lemperalLre SENSH : s EDF1D
Ciekd rgina ‘Ol i st T[4 Impaer ' -
&. Fyal hilar | - 3 -0 FLUI
6. [hogal trrothe bady 4:. . - Cl-2g
- : o " {7 bngeie ECU ' IN-2
1. Srarer sipnal circdl Gi-115
2. Imazior

i G, Fuel lipar ._____.__-—-—-_
- - —_- L)
4. Dagsg Hhrgttie by
: & Ergine EGL -
1. Fygl fillar
7. IpER Hhrcdte Doty
ECU
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6.

HC TO TROLELESHIAT ECL CONTRCLLED

CIRCUIT INSPECTION .

How o read and use gach page is shown below

# Diggrogtic Trautds Coda Mo, and Dmm:hnﬂ Mot

9

4
| oTe | 12 | Eranhshal‘f antmn Sarm nr Sireait Aallune.-

tion

CIRCWNT DESCRIPTICN

Tred (rE ™RGS GO Jor HENSGE N hntmﬂwmmnnwmﬂ-#mmw
Toah TOH: d g b i 7 K™ 20 U OB o e Whay TEOC B3R I RIS AW ES © BN I Moty maphoa
resaekar T pngera ECL) chreca Ihe op 2aed omie B The "L agrabe 1rad ME agrdd prale o S Wl sl o
P rhied = Lok bty ooty Ty a2 et W e S ne=s BE 12 pocl s 0 2rgendirepra. The prgerm B | dereors
1ot e apmew] wir o b o o 2] Pl ATy R O e EDL 0 S T daoni iired WE Bppe. k' [iparian
rewmeml ARt MM agnu & mat by 1Tz orbrr el mae

@ Circuil Dascript on
Tre major roke end pperation, gic. g1 the cirguil
and its compeme L parte ars axplined

LS O Donaes s Zoval Toin et Wt -
o ¥ Ol O+ 40000 1 (TR S0 ) S 1 p
12 K T iy rasd 1 prginn FL d O rpm e roee el
q_.::urrrpﬂw'l_:jy____——-— rp— -
_‘-.-_-_ "
H-\‘""\\... —_
# ndicales the diagrastic troabls code, diagrashic
T trouhle coce spt parameter and suspect area of
- ire peobalen. |
\ f
WIRING DIAGRAM _ =T # Whiing Diagram
i z T Tals shows & eanr duagram e the areut.
. ffﬂﬂww Uge hie diagram togelher wilth ELECTRICAL
Cryndohafl Posbon Sanr a ™ WIRING DIAGRAM to tharoughly unoarsiand the
B R B é R - GirYit.
(5} . Wirg colors are indiceted by an plphabetical cods.
- 2 L B = Blag, L = Blug, A = Red, BA = Bvown,
] . L3 = Light Graan, ¥ = Vielal. 3 = Gragn,
T 4,  @mR B | ha 0 = Qrange, W = Whte, GR = Gray, P = Pirk,
e : L J% Y w alkw
. {"3'? 1 : L 5 ' The first later indicates he basic wirg color and the
| T B r-. sacord lefler indicates the caker of the siripe
Errpra Somwd Sarwr R | I

r | ba Supeyp Fumg)

—_— i

I
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L

LOaCH

l.‘_"\._ . . 1
Igritian Rtz LOCK (0FF!

e T -
BTRAT

i 1gmilven Swilck STEAT

» Irlizatea the pos ban ot the grillan switch during b check.

# Inspection Procadurs
Lsea the inspeclion procedure to detemrine

FD
f?“.- Kyrigian Switch O il & clecwly e noemal or abnarma, and i
. i; is ghnprms |, use il (o determira whether

the prablem s kecatad in the sanRgors,

2 wgmiban Switch ACG
i . Acfualors . wire hamess or ECLL

I'"-.I INSPECTICHN PROCEDLURE

d] Aamowd the fiaya campandmeT,
thi Disppnnecd (w28 mynescion o ECLL

V1 | Chesk saninuity Babsean tarmins THW ol ECU canmecior and ity grourd.
-' .
FREPARATION: s

7 o) [mms |

Crimch water Temp- peir (B pege ER-10].

| a4 ,-:' REErs w4k hemge Ao,

I

CHECK: !

K acury FecuSAneE Damaogn fedming | 0 ot S L cornprohor -

a0 oy ground. - A

QK . /?
— Fealslance 1 MG o higher ]
=T

—Y L]

| ® Incuatas he place 10 check the Yo tage or resistance
® |Acicates the connectd position 1o be checked. iom the frant ar Back sita.

Chagk from tha coArecior Back skl

= — | . i T =
wear - LT & i I
e ; )
gl
vt e 52 T \EE- Cornectar

- ¥
Connector baing cFecked ie cannected.

Chechk from 1ha connactor front side, Mwithow! hanness)

[with Rarmass) Innis caze, caca mosl be takan nal 0 band the tarminaks,
# Indigates the condition of tha caonnackar of ECU during the chack,
. TyWH \ . TH'W .

Carnector being checked i dizconnaciad.




RMTRODUCTION - HOW TO TROLBLEERT™ FLL COKNTRCN L EN
S¥*STEMS

HOW TO USE THE DIAGNOSTIC
CHART AND INSPECTION

PROCEDURE . |

1. COMWNHECTOR CONNECTION AND TEAMINAL 1N-
. SFECTION o

v Fot Iiublashooting, diaghostic trouble cade chare or
prabiem gymEtom chans are provided fer sash circut with
detailed inspection proceduras on the following pagas.
= When all the component parts, wirs hkamesses and con-

nectors of gach clrouit axcapl the ECL ars found to be
Acemngl I trou bleshooling, then it is determined that the
problem is in tha ECLY Accosdingly, if diagrdss 5 per-
formed without th e problam symptoms ccouring, reler o
shap & 10 raplace the ECL, evan ifthe prablemis notin the
EGL, Sa plways confirm that the problem symptoms are
ooourring, ar procoed with inspection while using (he
symptom sirwlation method. .

»  Theinstructions "Check wire hamess and conpeclar” and
"Check and replaces ECU™ which appear in the inspection
procedure, are common and applicable 1o all dlagnashe
iroukle codes. Follow the procedure outlined below
wheanavat thess instrustions appaar. o

OPEN CIRCUIT: - |

This could be due 10 a disconnectad wire hamess, faulty con-

It in the gonnactor, and a conneclor tarminal pullad ¢ut, ete,
HIMT.

« |ris raraly the case that 2 wire s broken in the middla of
it. Most casas occur @l the connechor, [N particular, cane-
fully chack the ¢onnstiors of zensors and acluators.

* Faully conlact could be dug to rusling of the connector

_ tertrirnals, 1o foreign matenals entering lErminals o @ de-

i". formation of connecler tevminals. Sirnpy disconnecting

A and recornecting the ¢onneciors once changes the
conditign of the connecuon and may result in a mslum Ic
nommal oparaticn, Therefora, in troublashoating, if fo as-

' <! normality is found in the wire narness and conneclor

=2 check. out Ihe problem disappears aftar the check, then

' - Ihe causé i cohs.dened to bein the wira harness or can-

ruT a RBCIOIS, _ .

bossmmrmas -+ SHORT GIRCUIT, © — - - |

_ _ This esuld be dug 19 8 contact between wire hamess and thé

i | : boxdy grawnd wr o & short circoit oecumed insida 1he switch ete.

o _ : HINT:

otemnod 62 T C Whan Ihere .5 a shoet circuit behaesan the wire hamess and body

grouad, shack thorsughly whathar the wire harness is caughi
inthe body or is clampad propeny,

IN-20 . o

!

- A= Erywpe-

Latnas a wazik sl agtens ~—ad s, s
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HTETEMS

ECLY Side

1

Lansar Side

MLATE

Pl Lignitly
Logseness of Crimping

Thiry I

CONTINUITY CHECK (QRPEN CIRCLIT CHECK) |
Cmconnect ihe connecloes al pokh ECL and sensor
gidas. - |
Moasure the resistancea between the applicable term:nals
of Ihe connectors. |
Resistance; 14 or less i
Measura tha resistanca whila lightly shaking 1he wire harJI«
ress veriicaly ard horizonally.

+  \Whan taster probas are inserad into a connechar, insert
the probes lrom the back, For waterprosf Sonnectors m
which the probes cannot be inserec Irom the back, oe
careful nol to bernd e terminals whan insening the lestar
probeas,

3. AESMTANCE CHECK (SHORT GIFI'CI.II'I'CHEEK]_'_"I
@] Disconnect the conneciars on hoth gnds.
ib]  Measure the registance between the appicabla terminzke
. @fthe connectors and body ground, Be surs 1 Sarry oul
1h.s check on the cannectors ¢n Both onds.

Ragisiance: 1 MO or higher o
HINT: - EEEEE
Maasura the mzistance while lightly shaking the wire harmsss
verlically and haranlally.

[ Y QE—) e e e e e —

4, VISUAL CHECK AMD CONTACT FRESSURE CHECK

{a] Disconnect tha conneslors at both ends. :

b]  Check lar rust of {otaighn metensl, 2. in the lgrminalg ur
the Sonnactors. crme i |

{{:} Gheck crimped porions lar Imaanem or damags and
chack 1hal Ihe 1ermingls gee secured inlack poron. .

HIHT

The tarminals shoufd nak come cut whén puﬂed Ilghtlg,.r

(d) Prapare alast mals terminal and [nsa-1 b the female e
mingl, then sull il ot

NDTICE:

When testing a gald—piplad female tarminal, ahvays usa a

gold—platad mals lerminal.

HINT:

Whan the tast terminal is pullad out more easily than ofneds,

thara may be poor cantact in thal section.
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INTAOOWCTION - HOW TO TEOLALESHIST ECLU DO ROLLEL

SYETEMS

L]

FIrigs

Fig. 1 ELA
@ [oren] (@ @&
pEEAr 4 g '
=z allZ
R ’ -
Falhes |
Fig. 2
o=
I EGU
E-arl'lan:rr\%&@:I ':15' |
> _Je -
g adton 2, !
(19~ 1 .
£ IN0E

& sk pvawla lanlov-ad st st hasple ke

E1ile neAt vl ags ot

.n

3 b

5. COMMECTOR HAMDLING

Whemmsarting ‘ester probes nto a connector, inser them frnrn
the rear ol the connector Whan nacessary, LG nminl tast keads.
For water resistant conneclors whizh canrel be accessed frorm

Behing, take Joad care nit to deform the cannectar larminas.
HL
11

mrit -

6. CHEGK OPEN CIRCUIT
For the open circuit in he wirg hamess i1 Fig. 1, perferm "a)
Contingity Ghack” or “(by Voltage Check™ to locate e seclion.

{a)" Chack tha continyity.

1) Discorinect conneclors A" and "G and measure
the ragistance betwasn them, .
I 1he: case o Fig, 2.
Between terminal 1 of connectar "A4" and terminal T
ol connector "C° » Mo continJgily [open;)
Between terminal 2 of connector "A" and terminal 2

e of conmector “G" — Cantiwiny
Therefore, il is found out 1hat there is &an open circuit
between lerminal 1 of conneciar "A" and terminal 1
3 ol conRecicr 'Y ;

{¥ Discannecl connector "B™ and measure the resis-
tance betwaan Ihe connactors.
In the caze of Fig. 3,
Betwean terminal 1 of connecior "4 and tarminal 1
of connector "B17 — Continuny i
Between termm nal 1 of connector "B2" and terminal
1 ol conneclor "C° — Ho cont noity (oo
The-alore, itis found out that there i an open circult
betweon tarmunal 1 of connacty "B2 and 1eraural
1 of conneglor "7,

gl-*=
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SYGTEMS

rig- 5 ECL

Eenﬁarﬁﬁ'-lﬂﬁﬂ@ i {? %
E\- oy

e e

FakL )
Fig. g

ECLE
Sansor @;'
=] &=
il 1

(b} Cnack the volage, v
In Freircuil in which vollage is applied [fo the ECU connec-
o tarminaly, an open Grouil can be checked tor by con-
dudting & voltage cheox.
As shown in Fig. 4, with sach connsctor stlll connacted,
mgasure 1he yoltaga betwaen body ground and terminal
1 of connectar "A' at the ECU Y oulput terminal, terminal
1 af connacter “B°, and terminal 1 of connactor "C7, in that
oreler.
If the resLl:s arg-
5Y: Betwaen Tarminal 1 of connector "A" and Bedy Ground
5% Belween Tarmmal 1 of coaneclor "B and By Ground
v Batweaan Terminal 1 of connechar "C" and Body Ground
Then ilis found gul thal there s anepen circull in the wirg har-
ness becween termingl 1 of "B” and serminal 1 of "L

7. CHECK SHORT CIRCUIT
If the wire harness 13 ground ahorted a4in Fle, 5, edate the sec-
lioh by conducting a "cant.nuity check with ground” %

Chack tha contiryity with gravng.

1) [isconnect connzaclors "A" and "CY and measurz

1he rezistance betwean taminal 1 and 2 of cannec-
o A" and oody ground,

In the case of Fig. & ]
Betwaan terminal 1 of cannactar *A* and hnd:,r
ground = Continuity {shor)
Betweaen terminal 2 of cotngcior A" and bnd:.r
growng — W3 cont |n|.||l:3r
Theretore, it 18 found aut that there is a shnrt gircuil
berwveen terminal 1 of connector "A" and lerminal 1
al connector "GV
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e —— ..

__..___....I.,,:L "B a5

=t .| =
I' hamE ninn
LEN 4K )

[ gy
ECL Sida
s
R argund
WiH Side
Ground -y
o T N
waTTHL

Disccnngst connoectar "B anc measurs e ress
lance patwesn larmunal 1 of connector "A" and body
ground, and terminal 1 of cornecto "B2" and body
.
Belwean tarminal 1 of connector *A" and body
ground - Wo continuity _
. Batwesn tarminal 1 of ponnector "B2" and body
i ground — Sontinuily (shot)
Thareferg, it is found out that thare is a short cirguit
- batwean terminal 1 of connector "B2° and lerminal
1 o conneclor "G
8. CHECK aND REPLACE ECL)
First check the EGU grourd circut. [t is faudy, repar il it |s
norma, tha ECU could be faully, so replace the EGLE with a nor-
mal funclivimg oaa and chack hal Ihe sy Tptoms appear.

(2}

1) Measure the rasistance between the ECL ground
temninal ard ihe bady ground.,

Resfslanca: 1 4} or |68 -
¢ 3 12nsg
-

- q_“ =

anjl {3 Digtgnnegl the ECL connector, chack the ground
terminals on the ECU sida and na wira harness
gide lor band aad ¢hack the contact prezsure.
T -- |
At il o
21 L
Lauly
.I

1

-
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a

ABBREVIATIONS USED IN THIS MANUAL -
—
JAbRrpnifl 0ng Magng
L &ir Conckiianing
s Alieruhrg £Eanel
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PRE-CHECK
1.

NAGHGSES SYSTEM
Dascrption

<1 ki

The enging ECU contalns a built=in s&f-diagnosis
system by which roublas with the engine slgnal nat-
work arg deteiad and a check engine warning light
in tha cembination metar lights Up. |
By analyzing various signals as shown in tha |aler
lable iSes page DI-12} the angine ECU detects
system malfunclions relaling to 1he sef%ers or ac-
akors.

In 1he nermal mods, tha salf-dlagnosis sysfem
maonitors 9 items, indicalad by code No as shown
in D12, A check enging warning light infgrms the
driver that a malfunchion has been detected. Tha
engine ECL stores 11e code|5) unhl il s cleared by
remowing the F=HTR fuse wilh ihe ignilion switch
off.

The DTG (diapnostic trouble code) can be read by
1he numkbar of Blirks of the check engine warning
light when TE1 and E1 terminals on the chack con-
nector are connecled. Wrhen 2 or more codes are in-
dicaled, e lowest numbar (code} will appear first,
In the leslmode, 5 ilems, Indicated by code Mo. as
shown in D12 are monitored. I a malfunction &
delecied in any one of the systems indicated by
pode Mos. 22, 24, 35 and 41 the engine ECL! lighls
1he check enging warning ligh: 1o warn the beghni-
cian thal malfunclion has been delscied. In [his
case, TE2Z and E1 terminals om ne chack cantacior

" should be cornmected as shewn later (See page

Ci=3).

In The test mode, aven il the malfunction is cor-
recled, the mallunctlon coda is slorad in tha enging
ECU memory even when tha [gallan switch o of.
Thiz &lap applies to the normal mede, The diagnos-

i the e inormal o lest} and 1he oulput of the check

ongine waming ght can be selacted by conrechng

. the TE1, TE2, and E1 ferminals on the cheok con-

of bs

k1

nactor, 83 shown later. :
A tast mode funcion has been added o the func-
flons ol the sef-ghagnosis system of the nommal
mode lor Ihe purpose of dalecting malfunchions
such as poor contact. which am difficull to detact in
1the poemal mods. This functlon fills up the salf-
diagnecsis system. The test mode can be impla-
mented by the lachniclan lollowing 1he appropriata
procedures of check erminal ¢onneclon and og-
aration descnbad later (Sea page OH- 3).
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2. DIAGNQSIS INSPECTKIN {(Mormal Mode)
tal  Chack the check sngine warning light,
1) The check encine wanming lighi will light up when
the igaition swilch is lurned ON and the angine is
gl rLnning. .

HIMT:

[l the check anging waming light does nal light up, proceed to

troukleshasting of tha combination meter.

f21  Whan thg angina ig started. The chack anging warm-
ing light should go off,
If the ligh* remains on, 1he diagnos|s system has de-
lacted & matfunction ar abrdrmaliy 0 the system.

Check, the DTG,
(1}  Turn the igrution Switlch ON. ... .-
8] Using 55T, conncet teminals betwesn TE1 and E1
n ol the check connector
S5T  09B43-18020 ~
t3) Read the DTG from check engine wanning lght
Az an example, 1he blinking pattemns lar codes; nor-
mal, 12 and 31 are as shown on the ilustrahon.
HINT:
i a DTG is nol autput, check the TE1 la'minal circuil (Zee Page
D53,
{4 Check the details of the malfunction using the OTG
. chart on page Di-12,
{S)  Afler completing the check, disconriel lhE 55T
from terminale TE1 ard E1, and tuen ofl 1he display.
HIMT: -

It the event ol 2 or maea malfunclion codes, ndication will Begin
frarm the smallest numbarad code to the langesl

3, MHAGNOSIS INSPECTION (Test Mode)

HINT.

Campared 1o the normal mode, the 1est mede has anncreased
zensing abilily lu detect makonctions,

The same diagnosiic tems which are dalscted in the normal
mogde can also be detected in the tast moda.
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S " = {a] @hecktha OTG.,
» i1 Irital condifions. — |
»  Bebery posilive voliage 11 V oar mare,
»  Throit'e vahe fully clusssd.
» AT switchad QFF
21 Turnignition gwitch OFF.

i

s

T L3
B —
A} Using 53T, connect weininals TE2 and E1 al be m
check canngciorn.
85T 0843-18020
(4 Turnibe ignilion switch OMN.
1
F
HIMT:
Flashing »  Togonfirm that the tesl mode s oparaking, check thal the
. check engineg warring light Mashes wnen the ignition
0N awleh 15 T4 rrwd O
+ i the chesk engine waming light does ndd flash, relar ig
OFF DTS char o the TEZ terminal eincuil on page DHS3.

{0.2C Saconds (5} Siarl ihe engine.
| 16} Simulate the condltlons of the malfunction de-

- scribed by The cusiomar.

(Tp After Ihe roac test, Lsing S3T, connect tenmir als
_,..r"" 25T : TE1 ang E1 &f the chaek connaclar

SST 0984318020 |

(8) Reaadihe OTS on chack ergine vmrmr‘qﬁﬁ in the

Connector comainglion melgr (Sea paga D1-3). .
(4 Afier comgleling the chesk, disconnect the 55T

T fram tarminals TE1, TE2 and E1, and lurn off the

dlzplay.
sz | HINTE
«  The tes) mode will nol skart if terminals TEZ and E1 are
& . connecied alter the lgnilicn switch is lumad OM.

+  When vehicle speed ig 5 km/h (3 mph) o below, DTC 42
* berd-bner bas xod- = 13 aulpyt, bul -his = not abnormal,

- |
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DUAGMOATION - EWNGIMME
Hano—Held Tester|  {h}  Chack the DTS wiing hand—held tesler.
(1)  Hgok up tha hand—held iester 1o the chech connec
: tor.
i ? (2} Feadiha DTCs by kdlowing the prompls an the jes-
: . ter =cresn.
o = HINT  (ay
- Pleasa rafer 10 the hand—held lester operator's manual lor fur
Ghack - ther details.
P LT |:'G:| whkear the DTC. '
i1y S&fler repairing the trouble amas, the DTC rela:ned

in the angina ECU mamory must be claared oul by
remening the negative |-) terminal cabe from the
- battery for 10 secoends or morg with the igrition
switch wrned OFF.
AT
I IRk case, olher memony systems (clock, ate.) will alsa
be cancelled out,
If A is necessary 10 wors oF engine componants requirng
remcval ™ the negative (- larminal cabe from the bal-
lery, B check must first oe made 1o <ea il a DTS has heen
recorded,
{2] Afer cancellation, road fest the vehicle fa check
thai 3 narmal code |5 now read or e check ang.ane
warning light.
I 1he same DTG Afdess, it indicates that the

- trouble araa has nod oeen repairgd 1hroughly

Hard-Held Tester | [d)
!
I
- HINT:
Check
Cannegigr '
P L -
irfaraca Vehicla (&
HIKT:
Towola Break Oul Box R

“:“ T

raind

Engine ECLU dala menitor uging hand-held tester

{1] Hoak uptre hand—heid tesier ta the cieck conneg-
oo
{2] Monitar the anglng ECL data by following the

prompls or the lesier screen.

Ve x‘
Hand-teld tﬂster has 2 *Snapshol® function whu:.h re-
covds the monitored dala,

Flease refer 1o the hand-haM {astar gperator's manua!

for further datais.

Englne ECW lerminal valuss measurement using braak=

out-box and hand-hald bexte

(1} Hoox up tha break=cut=box and hand—held taster
1o the vahigls.

{2} Readthe cngine ECU inputoktput valuss by fallow-

ing the promps on Lha teslar sGraan.

Harnd-held rester has a "Snapshot” function.
This records Ihe measuned values and is elective in the
diagnosis of inlermitlant problems.
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FAIL-GAFE CHART
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A,

i
¥ any of tha following codes is recorded, the enging ECL) enters fail-sale mode.

Flease reler o the hand—ald (esterhiaak-=—0ul=he op-
arztor's manual for further detaiks.

.
W

DTG So. Fai-Sahs Oprabon FE-Sale Dassirealar Candars
12 wTOW duty is 19.5% TeAurney 1 rnena oondfn
+Engino speed 3 HEY
et ] i
2 .Tﬁ'mﬁ'f.: ;lsmnnuﬁw s, Freumad 1o nomal randHian
« 5 contmlhvahkes 15 cd
ks + Wared BT 13 haes W BO° L (110°F) Aefnad 1g riormal sonditian
pF | « dur femp 15 hepd 380" C (154" Fp Aslirrwd K normal sandili:in
I - y -Isr;:.::;ml‘:;:f:nmmnﬁm1lﬂlhn?ﬂlumiﬂ aed a1 Pt rod e il condition o
7 =Fumd {@mp 5 Faeg g1 HpG (ID4°F; Rurraag by rgprmayl andifian
=Moo Ak e reaEiegd B2k hmEp ConpaE-
4 i | sAncslgmmr perlal position i foed At sotiled walus ::,::::Hmmmii m“"'i:;“mm o
1Y = VA5 any _—
a2 =[x nc| oparahar Y 0d Smiurnee 10 nmac condman
43 »Sha~er LFFE Hdetumpd (o norrnal con chign
o 5. CHECK FOR INTERMITTENT FPROBLEMS
, OTC .., Circuit As previously described on page D3, abnommality dedection
"7 awlityin the test mode is increased compared to that in the nor-
12 | TOC signal circudt mal mods, 60 thal when miarmittert problems oaour i the an-
"~ gine ECU signal circuits {TOC, ME, THW, THA, VRP, VRT, PIM.
13 | ME sigral cirguit < &g t= THF, WA} shown b the table oppasile, the appropriase TG Is
oLipUL
22 | Watar tamp. SEnsar Syt Accordingly, when the DTC shown in the table keft (12, 13, 22,
' — 24, 32, 35, 34, 41) are output dunrg the DTC check, and in-
24 | Intake airtemp. SENSOr Circuit = Spachon ol he apprognate circuils reveals no abnormality,
© gheck lor inlenmutlent problens as descnbed below,
a4 | Cararlion resistors o et By check for imermittent prodems. the place whnere intermittent
proclems are ocoLtring dug 10 paor conlasts can be 150 ated,
b 35 | Inlake air prassure sanssr cireuit —— (1) Glear DTG (See page B3], ~...-
[ [#] Sl the los1 maxie.
: Fuel ferp. gensar ¢ reuit = With the igniticn ewilch tuthed OFF, using

E .

. Thretlle sosian scrsor cuoeud

S&T, connect terminals TEZ and E1 of the
&hack connactor.
S5T  (9B43-18020
Start the enging and check 1 see il the check
engine waming Iighl goes o*.

i t
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5. BASIC INSPECTEN

1
1
B
-+
L

Pedorm a Sirulation Test

Lis.ng tha symptom simulation

{5ee prge IN=10), apply vibration and pul” lightly on
the wire ha-ness, connector ar terminals in the cir-
uit indicated by the malfunction .

" in this sast, if the check anging warming Iightli'Fﬁ'ﬁIE

up, it indicates that the place whera the wire har-
negs, connectar or tarminals beaing palled or i
brated has laully contacl, Gheck paint far loase con-
ncchons, dil an the terminals, poor fit or othar
frciders and rgpar as nacessary.

After cancelling out tha OTC in mamory and sel the lest mode,
it the check enging warning light daes not go off atter the engine
is starad, check thoroughly lor fauly contact, ate | then try the
check again, |f the checs engine warning lighl slill does not go
off, check and replace anoineg ECLL I

—_— - re—r
or

¥hen the malfunction cods ig not corfirmad in the OTC check, troubleshgolng should be carrlad aut ir the
orcoer far all poseible circuits ta be comsdered as the cavses of the probkems.

[many casas, by carrying ol 1he basic engine cheak shownoin the following flow chat. the loaallen causmng
the problem can be tound quichkly and elficienily. Therelore, use of this chech is aszenhal in emngine Trouble-

shoating.
1 |Is battery positlve voltage 11 ¥ or more when engine |s stcpped? e 3n | Er

— —_——

H-D> Charge or raplace battery. -—

o i
L' -~
YES s
o v re—r— r——

2 |Is #ngine cranked?

e, b .

YES | |

|~m>

Proceed to problem symptoms table on page
DI-17.
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3 | Check air filter.

PREFPAHATION:

Bemuwa ar filter, -

CHELCK:

visually check thal the air liter is not excessivaly dirty or oily
HINT:

It nercrssary, clean the air filler with compressed air, Firs blow
from inside thorouwghly, then blow from gutsice of the air filkor.

HE> Repalr or replace. -
—

I 3 | Check tual quality. Y,
GHE | .. LLELLL L L P .

«  Lheck thal usa only diesel fual, T

+  Creck thal the tuel dees not canlain any mpanty. R

ATA HG> Replace fuel. -
+ Tam & P

| ok Y :
: j | : o !

‘ 5 | Check engire il {See page LU-1). N ! = , ~

NG> Hepair ar raplace. — o

| 6 |Check coolant (See page CO-1). '_

HG> Raplace coolant,

ol -3

PP PR
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7 | Check injectlon 1iming (See page EM-3).

Vs it -
oK
gt we

R hﬂ-PFQ'Iﬂr'

Adjuating Injection 1imlng.

)

B |Check Idle speed and maximum speed (See page EM-9),

'f'.i

@

Repalr or reglate Injectlon pump.

)

LY. L DT 'ﬂu? H.-x.ﬁ..-f""l n

D17,

Procaed ta problam sympiams table on page

(B R

|yg o - ram Lo Il ol

=and Hold Tesoer

7. REFERENGE VALLIE OF ENGINE ECL DATA
HINT:

Engine ECL) data can ba monitored by hand-hekd tester, -

[al
[b]

Hook up the hand=hald tester 1o the check connector,
Mewnitar enging EGU data by following the prompts on tha
lagiar Eoroarn.

Plezase refer to the hand=hald tester oparator's manual

gl;ﬁ?:;ﬂw lar Jukther detail. I
P g - - —
(&)  Relgranca Value
1= 1 InssnT ar Conddion g e rca e 4 [y
Crylne ab iclirg? A - 51 'GA
I ECTOR Engies rarky a1 2000 qa | 4 - o5 CA
Frgmemsng al §,300 rom! H-E0A
Cigineal ilirg q-1a"Ca
1ML TMING E iginn ravz gy 3 <00 rm 13- 18°Gh
Enpata reciimyg ed:3,300 run 1E-23 "Ch
ZNEHME P APH kap slabe Tirmpansin wllF Jashareten Mo gmoot ¢hangns
Engina gt ding*! '3-1hy
IMTAHE MAN. Erigney racnug af 2,000 15y
Enginea racing nt 9, EH pr- b N R
COO_ANT Enging at wamal coemag reg emz ThH =850 = gt
Lancad {hronka paghion Painw 1 0%
THROTTLE Trrct g Iy ly Ogsrwnd Abowd &5y
-am chossol 1kl pOBHMN 10wk Gpen theonk Grarually mcreases
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WEHIC_E 2RO Chw'laf deivifeg (CAME xS0 « 1h Sp2edwnabar . N lgepa o Hanancme
Enpre elling at ncrmal cperabng tama. N
ELsH Erpra gl kg gl
AL accebnaior predal lully ofeeed F=
Ar G S LOCK 0N (m |
GROW Pl s
Dhiwringp criarikieg (]
| SR SIGMNL, Mg cranking [ |
DL S 43HAL C s 1lredh pasilian |
A0 BlEMAL A S Ol |
INT:
© Al accessories and ASC are swilched OFF ! | i

*2- | the water temperature sensot cliouil is open o shorted, the enging ECU assumes an angine coplani
wmperature valve of 3072 (1767F),
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DIAGNOSTIC TROUBLE CODE CHART -

HifaT.

Paramelars listed in Iha chart may not be axaclly the sama as you reading due Io Ihe type of insirumant or
oiner factors

It 3 mallunction code is displayed during Ihe DTC check in Ghegk {test) mode, ¢hack the cirawt lor 1he codes
listed in the table below. For details of each pade, um to the paga raferred to undar the "See page” icr the

ENTLET

—_—

respectws DTG Mo ™ in Ing DTS charl,

-1
—rr— —— —— s —————— ':r'l'ﬂ'l:k E-"ﬂﬁ'ﬂ -3
OTC e .
- Cimindicin Ibam Trauble Araa wraming Legkl ”
o papa) Mo malady
ae O Tigt W i
or alvar shicty Lansar comlsl
12 E nggri Spews Senpy Lrowt " Cowr o1 " crnkEhadl pa kM ~
Cl-19; MabinreLar (Y0 or Gt Gircil) " Crarks R pape ar nanssy o
(B3 : ' Fiuarv ECA
L - ehzrl i Brge sotad Bendor earst
“3 Ergine Spesd Seneer Caril :E:ﬂ;: ;‘_m:; ? LT e
iL-21] b lursctizn (ME Glrgwilh ¥ -
=Ergume FLL
~Ipan gr FWaT 1 limang ool vaka ciouE
=t i Hilar i Ckagging
' M I ]
urﬂ Tamag Careol Systest Malhang + o Fraasng Sl DIk A Loy
| I e M pplisn puing | Tiemal prassura and bming condrol vahm)
«Fagqima ECLI
« Cppprr a0 Wabar 1omp. SEARIf Gtk
HL T ; .
r Walsr Temmp Sanse Cirouill Mal- R — b -~
Ih=25) | Parcson -
=Eagnz ES
. 42k o dharl in irmake airienp 531570 BTN
: Tamg.
o . InLeke Al Temp. Sansan Circal =InL3A A f BAML. Smisw DFFN (]
=2 +daHunchar
) ’ =Enpyne FIL.)
= Dpan or ghor it Fjeshon CUMP CEFrechon ragislon cla
: = aour wteane Sy .
az Iy n |-'u1.1|:- ATHT Syl - IrgeEiar EHE oA SSEtr CFEION e
I3 1am Malfunclit .
+Cngire ECUY
=opam ar sEoe 6 bk pRESE T2 sansar Gt
k. Tl Pressiaa Sansor Girgel |« Tubd HEsEwne: 5one3ar -
_ (vl il -
[H—33; MndluiuAiv = War ur hape deconritelas of bigokad
=Engirg ECL
lamg. =il
2 sl Tamp. Gangor Ciman P » 2yt cr ahart In fual lgms. s _
. =Fusl pressarg apnse- R L
[T fancian - e
=Emyae =2
=0z A i thrctta poEAgn sardar Sreud
i | hrpta Pog Fon Sansar Zotulk Qzen ce sher n pos reRarLre
= Thrattls COBT an sensoe - ChLGH i
ulE LEEL TG
=Frqink FOAL
+{lpan ar sheat rowghiga spand dansar el
H 1
Fi] Vaidep Speed Sensod Sgral +ghle i:rEEdiEl'ﬁ-l:rl OFFIOFF )
o Lwcud Seallurcdiar + Coribii lice) MeS1E"
= brygire ECL "
43 =OpEn H Brar m sharer Cilcun
ey SlerlorSianal Cirzud Malurciior | «Cen g shar in ighiben St of Ganer ralay crgil (HFIFF ]
: B FCA
= Spe o i 141 ear paassan swlch 2ol
49 sl (aar Boswen Gircuil M- aranatin T3l gearpas s
. = 1gt pRa- poasivan #shch FFOFF -
iD-45] ngicn . - .
= =rgee =01
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“1-*CN" displayed in the diagnosis mode solymn i1dicates thal Ihe check enging warning | ghil 15 ghted up
when a malfunct on is detected. "OFF " indicates that the check &rgme warming lighl does not light up during
malfunclion diagnosis, even il & matunction is detectad, "N.A," indicatas that the em is not included in mal-
fLnclicn diagnosis | o |

v 1 in fhe Memery columrn indmal&s !ha.t a DTG is recorded [n tha shgind ECLT memany 7y whan a malfunc:
tior oosurs, Accordingly, owiput of diagrastic results in the nomal or tesl moce is S60E with 1he grilion
switch urned ON, "K" indicates thal a OTC 1s nal recorded in the EGU mamaorny even it a mal'unstion oedurs.
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EYHIINE

PARTS LOCATION

— 0016000000700

ffipa
- I

Slarer Halay {Marking: ST ALY
'

ECD Main Relay
(arking; ECO)

Tk Prassure
SEnsor

Watar Tampeaature
Sansor

Engima Spaed Sensor

M.

[ roj mcetioe
Purrg
Comection
Hesizlpr

Spil Contrd Valyg

r

Qlgw Plug Relay
iMarkirg: SUS GLW ALY

Engine FCL
I

- —

Crankehaft Pgsitign
v Senzor

N //
S

| Temperahine
Sensor

|-'

e
!

.

Ty -

Gl
Yakve

W
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DIAGMOSTHSS - ENGINE
b
TERMINALS OF ECU T T
Enging
ECU Termnaly @ '
o w
wuhedinfaie | 7ls 43?r'|_a?u5q3]21 11HD
- ——
2 b bl B B T P D D e T D R T D L I B i) B R
- —
rIgEn
Spmrinok | Cormingl M W) Dok Loredhion ST0 Wellage (W)
+A=(EG-11-E1 |S4-144 ¥ -AR Blrayg 9 14
BGEEE-12) £1Ed ) M-L - %3 W3 gedeh O B—-14
Wi (EA-1] - E2 ¢S50, B-3A 15 sailcd ad i
Agzakealor pedal lulby closgd 031-44
W (Ef—11;—E2 (BS54 e I | =l
AcHgraler puctal nlly orared 29-49
AooHpr At Al plky 2lgad =14
HOL ME5—12] — EX {E5=4) 64 - 5-A =
Aocalaraor peaa ‘ulby apenel n-3
Apty vacqam 40 kP (13 mmdg, ©1.9in. kgl 11-%
PIM iC5-2) - E& 'E6-9 B _ (3R 5 4
Ay vBCLum B3 kP 1,000 mmig, 3% & inMHy; dE-548
THA (333 — EZ2 (EE— F— -i5-H Izling. durinfake lare 00 32F 80T [ TARTE) nE 34
THW 'ES- 4] B2 [EE-4) r-4-A 10k, Engite cockanl samp S0°G (143°F 16 121°G (2447 F; Da-1.n
THF '25-5; - E2 (ES—9| Li-E — R I3 At O (an angire &14) 15 -394
STA |ES 117 —F1 (Fd14} Wy BA Cirarhirg E.Oar mers
TOC+ B2 &) - T (EA-18) F-a Inditmy Pulse: grrinratian
- (S porge O ' 51)
. Fulbs puisaralion
ME~ |IEs—1 —NE- (E4 1 Ww-0 ln
! (&4 17 wing 1S fage D-18]
. Pz parerdtian
SFD /EE-B] -E" 'E4 14 o0 -0R Fwh|ChoGM, Fedle :x wh i
i I 1 I swalch O, Ruiale Yo ng whae sowdy if5es pape DI
H3 mhalch M 9-14
TGN (P 21— EQN B3 A-pA | Pulss generanon
dim
v (S0 page O -E2)
. WO OFF liding! B—14
STH| {E4—101— Ed [Ed—13 GR-BR
WSS TR gpfler IG ewaich DFEF far 2 sae 0-%
wEY OFT licklrg 1-14
STH2 (E4-3) - Ed1 |Ea—13; G- - BA -
WEY O [altar 15 swalch (JFF 1o 2 Ler | 3
75 swngn O 9— 44
MRAEL (E5—5I - E1 [E4—14; 1 -C—BR
afle G awrile:h 0 for 7 ses 00 e o1&
IASHYY (EE—14] = E1 (Ed—14} B-W - 84 IE5 Swaizh O B )4
TAL | FE=181 - E1 [Ed-14; B-BA K Piisg ganeptise
Lhack e pne wamng bghl ghes » 0 32
W {-6-5) — £1 (E4—14) F—-BFR e - 9T A
gt Chedk angina warmrg ligh® kghts up g- 14
_ (Hirw irlicabor ighl gt L o-9
LML E3-T— ED [Zd=13} A-W - BR
Exrrpl qlow indCcanee i lights up a-14
LYR [FE=131- EO (B4 1h L-E-ER IG saich £HY =15
TE1 (ES—15; - En jC4 14 &1 - BA IS5 swachoib) 1 14
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DIAGHOETIES - FROINE

SFEEL 'E6—T} - FU1 (Ea—13) - - 8A raaknn ¥-M

113 swnk;k O O-14
SF [Ed—113= 1 [E4-13| EH-BA ot Pulse geAZ iAo

1
4 iSen pape CH50:

Al shill posilion m Lo pasilan d-1a
FE\Y [E4—81— E1 (E4—14) L-BR

B cthar shifl pos Ao i sk pesilicn p-3
WP I FR &1—E2 (%9} 5P =GN 15 gbich O Ler—dn
W ES- ) - EZ ESE] L B-G-F 155 gl % nz2-4%




T
ik EFENES _ EMaME T

PROBLEM SYMPTOMS TABLE - :
Wher {he malfLnclion code is not confirmed the DTG checs and the protlem shill can nal be confirnad n
tha basic ingpection, then procead to this slep and parlorm Lo bleshooting aceording o the nuorbserned Groor

Quegn an [ha tabla balow.

Siympiom Biukde! Araa Somekr Lot

f— I Slarer T

Qonss npd ¢k Oiflizull Io 2l PR T aT_n
1. S0 sknal arcLil ==

2. Injuchen rereshe FL—&

Cak aypng (0 cul 1o slat) 3. Fudl flina FL—1
4. Engme EC. IN-2C
. Injrclon putrg FL—15

1. STA sgnia cirenil Ol-3

2. lygenon 2zl FI-B

. . 3. Fual hljpr Fip

Hat anpre (Difcull o start] 4. Thiclle By ED-3
&, Cngre 221 |M=20
6. Wmac[on pUmg sl-1g

1. Fuwal liller FLH1

| _ 2, Engna BT paver soarce ciruil DI 49
oot afler sLmbreadEryine alall) 3. Engurg ECLI Ihgm)
L, m@achon poarp Ml=1F

1. ErKuna EC ) powser 9o circun D3

. 2. Sgwl corlol waha rElay Greiel R0
Ahgas (C el
has (Cngine sted) 3, Engna ECLU — (L1
I 4, Inachen pomp FLl 1%
1 ksl g1 ko1
—atwrac] Nzl e [Teor kit ? Engira ECU IN-ET1
3. Imechzn pump FL-"%
— — 1. STA sl cicu - . rad
. TheoDh PESAKE Se ’o ED-3
3 Thipras lemn SByrEpd E—1E
ch . Paoriding,
~whengne id spond [Faociding; . Wil e sperd 2o -3
| | ) 7 Engira ECL) I . =20
Imqrocdion pmp FLI %
| —_ | Iryectian nozz e FlLHB
§ COMCrBasin _ Eh-T
— —_— — " — P Thmra sty —— e — . Fr1-3
el 1 Waka cHRRANGE F ri=t
in Prar iding
L anginaichn apeed [Frariding) 3 Tpal ling 1A b : T owp
" €. EngricECL . AN=200
—_ i} A Iejpdan ppme _ FlL=1%
A, Waler1zinp. sargar EC-15
I Ir@Chon nerzig Aa
‘ a. T sl livg it baud) -
Jd. Pra—heagi-yy conl-ol Greaft =TT
- A, COMPrHESIH - [ ]
Sauigh kHIng [Poor 1dineg 5. Theotike posilion seasse CC-3
. Tearksn posk an sange EC-3
P 7. wWdlya Zhpmace Eht—d
4 Engira EGU 120
‘ 3 1t o pomg FIJ-1E
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A GHOETICS EMGHE

I Injpgion noce FL&
- a1 . B Engie EGL pewel 30uncs crtul DD
' 1 Goerprassian b2

Hunting 3 hot sngine (Prorumingt  ~ == =" a. Fuel ling 1A bead: -
5. Yabha clesaance En
E EngriELL [ TR
T. InNJBCtaon pumip FLu15
1. InjBctan razzie FLHE
¢. Engmpe ELU powne soumsg clroglf - o= s D45
A, Pua—twearig coinbrod ook cant 5T-#
Hariag m ook angina {Foor iling) . ; fﬂﬁ;num o E"‘:‘E
L.z B Wabie ceirance Eif—a
? FnpinpEdLl IM-21
4. dngnchen pUMES F1-15
1. wachegn rozzle F LA
2. Tuoal sy Fue=1
Hasdstine: Froar aceaerlian (Poar dreaadty] v 3. GO -2
4 Enging BG4 I =)
= FWRsIH pumg rHig
I L RO F ] FL—8
TS BITHIDE WRRT - 2 Enginp Fi3U ARz g IN—21
nvzthdeeg) [P G i npiitm by ] d. Crarkmaall pes sban santor E-¢1
. 4 Sl mirnd wawa circanl |
5. Waler b, sengor El-15
1 InadlignngT e Ful B
z Emghwa ECLI =10
N ¥ 3 Injesianpurnp Fl-15
Blach, &make [Moar <roseakdiby| 4 Spal coTirH vave o CHH
. 3 Theoitle by El=3
G Thigttle pomien sarsg ED-1
T Ingaki dir W Sapdor EC—7
“ 1. Pra—wsaling coenbiod cecwd ST
. T Iiesclicne ngzle FL-E
“ 3 Hugl bl EL-1
. ) 4 Engina &L M=
WPkt GRS [Fesce drisdibeldy) 5. Ingckion pame FiL1s
= § Crankshat pradoe S EC—1
T Thmalt e body El-3
-~ 4. ‘Waler e Janapd EL 15
1. inpHeion nucsk FL—B
. 2. Fugine FOL - 20
Sutgurgy Huring [Poor ilveai iy . 2. Ihjecboh puinp FLts
4. Throotibe pa:sHiner o EC-3




D=~1%
DIAGHOSTICS - ENGIWE

CIRCUIT INSPECTION L e
DTC 12 Engine Speed Sensor Circuit Malfunction
{TDC or G1 Circult)
CIRCUITDESCRIPTION - T

The crankshaft poasition sengor in the Enging Canlrgl Syslam cu:lnhalns signal plate and a pickup coil for TDG
signal. The TDC signal plate has 1 footh on its outer circumferance, The TOC sgral sensor generales 1
signal for every engna ravelution. The engihe ECU delects the top dead center by the TEG cignals.

The agine speed sensar in ine Engine Cortrel System conteins signal plate and 3 pickLp cail lor ME gignal.
The ME sgnal Mata has 52 teeth and ix maurted in the injection purmp. The ME signal sensor ganeralas 52
signals of engine 2 ravwgiylions. The engine ECU detects the engine speed and cam [t pogition of Ihe in gc-
Hon purmnpg.

The angine ECU usaz TDC signal and NE slgnals for injeckon fiming control Ana hE signal is used for injec-
qom volume contiol, also.

ATC ha DT Code Swlews rg) GO Tio.bde Bros
= Chairt of gl in crankehatt posron senser pirmi
12 Mo T signal 19 oAgicg B duren] 2rankng § Crafhthat Prsief Siead Barso
~ =T rane ECGU

WIRING DIAGRAM ’

Engine EC 1
Crankshatt Pesition Sensor 5 W
R
- 3
d‘_b '8 g- oy
\ 2 8 e
g1
. 1 . .
. e o
I R — _ W e MEL | -
d
I::: .
2.} 17 T
B ——r J—
, : -+ N
Engine Spasd Sensar -9 E1 ﬂl] 1
{Euil irto Injection Pumg) '-
i -

Atpal




DI-20
Buckoshes - ETERETRT

INSPECTION PROCEDURE

1 | Check resistance of crankshaft position sensor [See page ED-20).

TOC ard NE Signal Yavalams Asfaranca: INSPFECTION USING OSCILLOSCORE

nals TOG+ and THNC— of the epgine ECGL cornecion,
HINT:
. The comect wavaloims are as showr.

P T . ia

| | ©
— —

TOC . F

—_—

Du-ing granking or pdhng, sheck the wayeltim belwesr 1@mn-

Em)

: L NG | Replace crankshaft posilion sensor,
20 mgec /Divigign(lding s

O . ‘ -
< prmi na it oA g TR L e |5

2 | Chack lor open and short in hernass amd connecior belwaan angine ECU and
crankahatt poallion sensor {See page IN-20).

HE> Ropalt or eplace harnass of Sgnnectar.
[ |
aK ‘ “'! TR T T T - I YR Jr\nmh
F-I_ - i E
F—"a—f‘. H - ’ " —— ot ——
3 | Inspect cranksha® pesition sensor installation. - !
| ! HG> Tightan crankshafr position sensor.
OK C e e o T_Jir -
j | |
Check and replace engine ECU
(Sea page IN-20). ,
1




TAAGHOENCE _ ENGINE — -

—_—

Engine Speed Sensor Circuit Malfunction
{NE Circuit)

r

(ﬁnﬂ: \ 13

IV
CIRCUIT DESCRIPTION -

Refer tp DTC 12 on page Di=15.

OT Ma. 1 Z Deneching Cangibion Trouie Aoap
=Cipan 8 g2hs i arkiing Bissd A0S0 Ticlal
o WE sigrual I g EC e 1.5 e, v icm SLEAD pen o |0 HATRIS B '
& = ErQIna SLeeD JenEAr
AT » Erwgn ECL

WIRING DIAGRAM |
Reler 1p DTC 12 on page CI=-13. — - - . .

INSPECTION PROCEDURE

1 | Check resistance of engine speed sansor (Sew page ED-20).

- I'hIG> Replace Injeclion pump azsembly.

T+ ' T
. r—
QK i
--_.. ] [ S - . I

2 | Check for open and short in harness and connector between engine ECU and
engine speed sansor {See page IN-20}.

— - ' MG> Repale or replace harness ar connector.

oK Tkl . — e e -
3 |Inspect erngine speed sensar [nstallation. -
[

H-G> Tighten engine speed senscr. T

ID“\ _______ .

r

Chack and raplace angine ECU
{See page IH-201.
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DTC

14

Timing Control Eyét&m Malfunction

CIRCUIT DESCRIPTION

The enpine ECLU conirol the injaction timing by actuating he timing condrgl vabe, The timing conlrol vahea

'.

i5 mounted on the injection pump and dalay ane by duty control of pump inlarnal luel prassura
The engine ECU delects the imjectian advance angle by TDC and KE signals. T

B0 ha AT Crabgrtineg Sareifinn

Troubda Aleg

i ] A0 gngne warm g and gurng, #chal igsction imim s
i4 chffanant Fom targat vas o argire G cabcUabad 1nF soimarad
50

= e G Shrd i i SOk wahe ciicail

= “ual fitter (Slogging)

= (Hesazag, A it

= Injeclion pity dnernal Mesaums el Briting ol v
rEvpra ECL

WIRING DIAGRAM

e s el ey oy, gy sy e vl el ey -

Enging ECL
e e o - R EERART L e I"',.—u—..,“I 1
] RL 22 AL L a8 oltev— |-
- ke -~ ) ] @—@
From Tormngl 3 2 1 i B-W-
of ECO Flalay - T Tt T Timing Corrol Yaha _
(Sea page DN—a9) i
Eq
- S e oA . .k I T Food .1:
L] —— Il‘-_-l“i -
LA, b
INSPECTION PROCEDURE
1 - | Check liming conlrgl valva {See page ED-8).
w i p—

Check and replaca (iming conirol valve (Sea
pagea FU-1B).
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DHEHGETSS - EHOME

2 | Check voltage betweaen terminal TCV of englm:l ECU cannector and body ground.

PREPARATHON:
{4} Hamdwe ha JQiowve carmgandmeent (Sue page LO-25],

{b}) Disconnecl the E4 conracior rom the engine ECLL

{cy  Turm the igrition swilch O,

CHECK:

Measure the yoltage babwsaen termnal TSY ol the angina ECL
cohnector ano body ground.
OK:

-rr- —_— - ———

- 4

Voltage: & — 14 ¥

EII'I:> Go to stap 4.

Check fer open oF shor In hamess and conneclor betwaen timing control valve and engina ECLU,
and timing control valve and ECD main relay {Marking: ECD) {Ses page IN-20).

3 | Check voliage between terminal TCY of engine ECL connectar and body ground.

[J T

il

[ |

10 mrsec.s Dwvision | Kling)

TCW Signal Wasalarm 14 Y D1y,

o T

RREPARATION:

[l  Hamgve the g ove sompardment (e page EC-25).

(b}  Tum the ignition swilch OMN.

CHECK: — —_— e
Measure thavoltage between larminal TCY of tha angine ECL
connector and body ground.

QK:

Voltage: S— 14V - — 1

Refermance: INSPECTION USING OSCHLLOSCOFPE —
Quring idhng, chack Ihe wavetorm between larminals TGV and
E1 af the engine ECU connachor.

HINT:

The carrect waveform is as shaown. —

(See pagsa IN-20).

HG> Chack and raplace angine ECL

B



D24

4 | Check fuel IMlter clogging, fuel freezing and fuei alr in.

3

<)

Replace fual filter.

Check and replace injection pump
(See poage FL-15).

Izm
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DTC

22 Water Temp. Sensor Circuit Malfunction

. —_
CIRCUIT DESCRIPTION | .
Fig 4 Tha water temp-ar_ature sancor 80 nses tha cookant ismpera’urs
e Y —— A thermista- built info the sengor changes the resistanca value
i ' ' ancording 1o the coolent temperature. The lawer e oola it
o) i B jemperature, the greater ine thermistor resistance walua, and
2l [ lhe highet the coalart temperature, he lower he Iharmislor ré-
0 - sislance value (Seo Fic. 1)
5 - The waler lemperalure scnsor is sonnected to the engine ECU
4 . {See telow). The 5 puwer source voltace in the gngine ECLI
2 s 5 applicd to tha wales lempetalune sensor Irom tha terminal
5 1 ! THW via & resistor . Thal 15, resisior R and tha waler [ampera-
@ F tLre sensar are connecied i1 senies, When the resistance valug
L DE: of the walar lemperalura SEnsor chargos in accardance with
nd changes in the coolant temperature, e potental at the 1gmi-
e [ nal THYY alsa changes. Based an Ihig signal, the angine ECL
gl incraases the luel injection volume 1o improve driveatiliy dur-
i R p— | ing cald engine operatlon. b WHEoUY .
20 g A B B0 10D | *
——— gy 3R |GR (104 (140 117G [213) - c— o — L]
Temperature =% (*F N Ok
rat-n O RMEN . .Jll 1
T
TS R, LI G Crtozing Congibem Troutin Aise
) s s1anc8 v ol wa!IEM BSrEar Catu | G08S T o «Dpanar shor 1 wWEker femp Sensar Clcud
e? CAIMmp N SariEL on ughag lir 05 952 4 mcra 'I’_ﬁllm? M. 54l |r !
= Erjgng ELU
HIMNT:

afer confirming DTG 22, use Ihe hand—held tester to eonfimm the watar “amperaiure from \ha CLIERENT

DATA,

'

— |

Tamprrabure Sdpiaynd

wWafuncpam

—40" =07 F)

C¥san cinguil

1475 (2R F e men

Ghard eincart
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DIRGNOSTICE - CTMEC - C

WIRING DIAGRAM . - T
o o — —— Engine ECL
Wear Temp. Sensor -~ ~,
LY
bl i 4 R
g P | = L — |
# L 1 5 J=
R i - 1 - G-R o L
mE1
[ 18 -|:I i' ".H\
. . . \_ y
L LLT: -1
INSPECTION PROCEDURE - - fa.n
HINT: - an i 8.0

If OTCs 22, 24 and 39 are ouipit simultanagusly, E2 {sensor ground) may be opan.

1 heck voltage between terminals THW and E2 of enginge ECU connactar.

o

5

FHEFARATION:
{a)
ih)
CHECK:

Hamowe tha glove compartment [(Ses page ED-25).
Turn 1he ignilicn switch OM.

Megsure the voltage botween terminals THW and E2 o the en-

qing BECLU ¢onnegtor, o
Wwatar Tamg: "E ("Fp Volagw
3] (38 ;Engina is oo’ ARy
A0 1] (Ergina m Iw! 1LEY
Ok Check far Intermitent problems
(Sea page DI-3).
- — |

2 | Ghack water temperatura sensor (See page ED-15).

o)

Raplace water bem perature sengor.




DMGNOETICS - EHGRE

—

3 | Check for open and short in harness and connector between angina ECU and
water lamperature sensor {See page IN=20j.

HG> Repair or replaca harmess or connechar, 1

e . 1
Ea
oK \ B i
-G HL LK IR Cr r—
Chack and replace engine ECU | Ca
iSee page IN-20). : e #
" ' : Y
p

i . . .
s e e mme e e s Y L " - E
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- EwomE -

TR

DTC 24 == | Intake Alr Temp. Sensor Circuit Malfunction
CIRCUIT DESCRIPTION . S
Fag 1 B L Tha intake air 1&IT'ID!3FEI[IJF-EI: _sens-nr is ouilt i e an cleangr
' cap ang senses the intake air termpera-ure. Athermistor builtin
the sensof changes the resslance value according to the in-
W take ar lempialure The lower 108 intakea air emperaiure, ihe
o greager e |hermishor, 12 Ioawe s the thermistor rés slance valle
" r=ee Fig. 1).
i The imake air femparature sensor is connected 1o e engine
g L ECU. Tne § ¥ powar source vollags in the englne ECU 5 ap-
% 2| plied to he intake air termperature senscr tram terminal THA via
= a rasictor A That is, resistor B ard the inlake air lemperalure
E ! E EENSOr ara cannestad n sgnes. When the resislance value af
i g'f C the inlake ar tamperaiurng sansar changss, hased n s 5i)
'” hal, the engine ECL increases the fuel injection volume to im-
02y prove drvatality during cokt engne oparabion.
il T
TS5 o 40 B0 @ oo T
[—4; 3 6& “fd 4 ITE M2 — — - — _— -
Tamp. “C{"F}
FHMI
OTL ha. I 07 C D laactn by Coonchbam Trab o Argp
Regiblass walus # i inlaks ar Mg 580501 ¢ gl Yalue *0ar of GRG'L N INGIKR AT S G G
i (13 0111 O COMEANSSahon VARIE for T b GGl oF marg Iniaha ai 16Mp sAnsor
= Ergine: EGL
HIMT: |
Afigr confimming DTC 24, use the hand-held tester to confirm the inlake ai kemperature (o the CURRENT
DATA,
Tamparabure depliyed EAalluicii
—0"C 40" F Lyper cwcyt

14017 2 [384° F] gr mara

Shest il




DIAGNOSTCS —  ENGINE

WIRING DIAGRAM »— -

Encirna ECU

-

Intuke At Temp. Sensar =

-r .-'\-n-uli-m L+ 1,!..:.-..,-_":1 |<" =l T, | ]
1-
2 - —

s

¥ ’ A5
INSPECTION PROCEDURE
HIMT:
[ DT &2 24 35 and 38, E? (sensor ground) may be open.
1 | Check voltage betwean terminals THA and E2 of engine ECL) connector.
ﬂgﬂ PAEPARATICN:
, f‘.’f?.r THA E2 {a] Asmove the glove compartmen) (See page FO-25).
; \ / b} Tum the igrition Swilch OR. :
'.-.m'.-'.'.'.'m.'.ﬁ.—ii CHECK:
RElAnranen ein annaran Mtk ||1| MEHSU’E the '-.rﬂltage belwean teminals THA and E2 ol the en-
= gine ECU connector.
OK:
] lilaka A¢ Tomp "G {*T Wahaga
=]
L, a2 27463, IEAQAE 5 Codli EE-2EY
&2 (1749) IEngng i3 nct] a4-45Y
— U -— QK Check lor Iniermitient problems
- " - i} (Sas page DI-3).
NG ’ ' ?
L , ' T
i 2 | Check Intaka air temperature sensor {See page ED-17). _ o

HG> Replace Inlake air temperaturd SANSDOE

lEl Betwean th-




o420

3 |Check for open and short in harness and mnneﬁur between engine ECU and
Infake air temparature sensor {Ses page IN-20).

Aepalr or replace harneas or connector.

E m'lﬂﬂ HG>
on foe e
e
\. e

(e paga IN-20).

Chack and replace engina ECL l
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—_——— e t. - . R ad-n
DTC 32 Injection Pump Correction System Malfunc-
B - —| tion
J'j -
CIRCUIT DESCRIPTION o

There are two Lype coraclion resistons © ks system.
e ls correstion raslstar far Injaction 1 ming {YET). These reskslors oxist for correcting a few vary between
each inject on pumos.

OTC Mo DTG Balacting Cordizon Trombea drag
rImpodicn pump oortion rasisior seecl
a2 oo of ot & I ECHon I CeHT el nneck ERor puTk *Irpedicn Ump GHT AClion rasision
rEngire EGL
WIRING DIAGRAM B { y -
Erggire ECLU
. %, Ige 'V M _H { y
0 - —H CrEfIEY,
£5 E2 - R
e |
W
- I, wrene MDA Injection Fumgp = - . ¥ )
¥ Correchon Hagswstar 4 T
a-R LE — VvRT [ - | -
EE -
i P o
—_— = m—m——— . ] h e — s  — — 5 "|.|'
B Mo.Z Ingeclign Pump )
Corectan Resistor &
G-F GB
. (&}
1 2 p—
- | —

LRl - ] LS

INSPECTION PROCEDURE

I 1 | Chack injaction pump corraction resistors (See page ED-24),

NG Aeplace nfection pump assembly
: > {See page {:&Lcll-lE-].

o] |

2 |[Check tar cpeh &nd short in harmeass and connector betwean the englne ECLU
I and correclion resistors [See paga IN-203,




D32
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& — HE-> Repalr or replace harness of £oNhector.

OK, \ T o
[ el nn
ST

3 |{Check vollage belween terminals YRP ang E2, and VRY and E2 of engine ECL

connacior. g
OM PAEPARATION:
i@ , ""'Hf ""'FT EE N 18] Femowe the glove compartment (See page ED-25).
S ; itag  Torre the wgnilion swich QN, l
CHECK:

Measura the voltage between emminals YRP and £2, and
and EZ ot the enging ECU ConnBcio.

DK

" Voltage: 0.2 - 4.5V

7
Hﬂ> Repair or raplace hamess or coanagion
] ¢3 vk t
K 1

o L E{} qrr"il‘-! pofgmee] bt \

= by .3
I GONS R
Check and vapléce wngine EGU '

(See page IN=-20).
' Jmu = A |
' 5 R i
- rt - -

1
o . - n

E L TURSEE ol oF- I ERR

>
SR .0 cnee anT pratalagy selsaing oeeen foltesing dnad] | F

 armr e e . commrr i mmime = e e amen e —— L ca

- —— s —— . . o mmey

whd BEEE Qrnin noiteaied el

i
BT

U323 shighe ar A 1. abasr o ! 2
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Enlen’s »

DTC 39

Turbo Pressure Senéur Circuit Malfunctlon

CIRCUIT DESCRIFTION

ecor timing control.

pressure and imlaks mamifold pressure and trargmils the aulgu

I
Tha turbg pressure sensar monilers bath tha almuﬁp eric

_l

The tUrpo pressure Sersa is connected o 1he inlakes rmanifald.
The engina ECLU datacls tha intake manifold pressu s as 8 voll-
age by the sensor The gng ne ECLU uses the intake manifold
— pressure signal loe correction of injection velume aant-al ahd in

1

- valiage to Ihe engineg ECLU, anc the enging EGU uses 1his atmo-

o spheric pressura valueg for correcting the injection yvolume,
H b
3 kFa
.- 13.3 253.3 - —— ——- _ [
- .  ——mmHg 7 L '
100 oo _ G . oy
9.9 1 T [ra.A] in-HG) ‘
Irrtﬂhe kgniigk] Prassure wl }
A S Sl LR | -
) 1
l OTC M. LTC Owaclirg Canddicn | rpLide Arag
= W O GRET] 0 i D0 [RESS0ng: Sens pingyil
C1ann ca shzn in iyl preamny senace Ciril iy 2 680, oF = Tial] PrgGEUre Sanse-
35 moT 4 arm hiese chscaninected or bocwed
“«[Cngne G|
- HINT: _ b
| Aher confirming OTC 35, use tha hand=hald “esier to conliom the intake manifold pressure from the CUR-
REMT DATA,
' Iraka Manliaid Fregsung (kPa) Malluaenon
Ao, 0 = Pird cirzui, abegrd
* WS Cieun open o sk
A0 mora » PIM vircui! opsen £
=E2 oL A

WIRING DIAGRAM - i A |
o . . Engina ECL
T oy I [ "
‘ o 1
' . . .| '
k Turkd Press e Sensor = 3 LI v sy
.1,_3. R - {EnT -
. .
WRE ~ & f ey . b
| |2 - B ' % PIM | tew
SR 112 ' | = - | T
' |
: ———. [ 3
. | | -3 s cex) 2 ]
3
-\-‘1.\1_\_‘-“.'_.,.
a1

A A5
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INSPECTION PROCECLURE - - - . — S
S -
HIWT: ) -
If OTC 22, 24. 35 and 39 are aukpul simultanesusly, EZ (senzor graund) may be opan. —— —
1 | Check turbo pressurs sansar (See page ED-18). l
HE> Replace turbo prassura SEASOL y

cm:‘ ! | H‘H

2 | Check voltage belween terminals VT and E2 of engine ECU connactor.

R

0N PREPARATICN: -
[ ] ¥ E2 (8} Remove lne glove compariment (Sea page ED-25),
- o | b} Tum the ignition switch ON.

P g CHECK:

e -
1

[ 10N LIDNRTIRARN.
e

Measurg the voliage between terminals VG and E2 of 1he an-

\“@{ 3 gine ECLU connacter.
OK:

—— - —

Voltage: 4.5 = 5.5 ¥ = rwhari nole e 1"

AlRAT [FiELET]
NG Check and replace engine ECL
(S page IN-20). 1

3 | Check voltage betwaan tarminals PIM and E2 of englne ECU connector,

PREPARATICN:
{a] Femove Ihe gove compartment (Sea page EC=25).
{b]  Tum the ignition swilch DM,

CHECHK:

Measure the vollage between terminals PIN and E2 of the an-
gire ECL conneactor. L .

OK: T i

T voltage: TA-15V 1

DII:> Check and raplace engine ECL
[5e8 paga IN-2D).
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Chack lor apren and short |n harness and con-
nactor belwesn engine ECU and lurbo pres-
Eurg sansor (See page IN-20).

FLANTIEN R R
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DTC 39 Fuel Temp. Sensor Circuit Malfunction

CIRCUIT DESCRIPTION

- Tha fI:l-E'l tem;_:ara.ture sansor sansas the fual te_mperaturﬁ. i}
tharemistar Buill nto the sansor charges the rasistance valus
according to the huel temparature. The kower the fusl tempera-

0 [ ture, the grealer the tharmislor resislanca value, ard the higher
20 the ual tern Jarature, the lower the tha Tistar res stance valua
10 . (See Fig. 1).

ol T The fuel temparalure sensor is cornected 1o the angine ECL
= 4t [ Serer beloaw) Thie 5 W power source vollage in the gng ne EGL)
é a - is applied 1o the 1uel termperature sensor from -ermingl THE vig
.E .. g resislor H. Thal is, -esislor R and the luel lemperalure sensor
k- |I=: gre coanected in 3eries. When the resisance value of the ‘uel
L 650 temperature sensor changes in accordance wath changes in iha

&3 I' el lemperalure, \he potential a1 teominal THF alse changes.
0.2 Based on this signal, the engine ECLy. Basad on this signal, 11e
anl engine EGU performs the pressure control compensation of tne
— I suppky pump and error detect.on compansation ol the highly
-0 4 0 40 &2 an it :
=) (321 1881041 (1801 (176) 212 pressurized fual system.
Termyearalura "G [°F) "
Elnja JE—— - ——a a
OTC e L0 Dwmling L orddifiam Trauha Acsa
'E1:IEI' o P e e I:nrm. SOrSE Cre sl
am Cysert or shiow® o "ued bk, senson crieiml e 05 s o rewe FFiaml immp BArdor
= Erpgiie ECL
HINT:
After conlirming DTS 39, use the hand-held lester to confirrm the fuel tfemperature from the CLURRENT
DaTh,
“emparahae dise e Walyrchin
—0' 3 (=] "F| ;7 rircid
124" | 282 7F ar morg Bl wincudl
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-ar

MRING DIAGRAM -~

—rm . . Enging ECU
L s
Fuel Temp. Sensnr rebn g by i " £y
5 H
2 LG-B QTHF

F&
2 E?

ey A1 G-A O

F—evttiv—} E5 i Eq

_ M

+ d EAL - Tl
HSPECTION PRQCEDURE

INT:

ST 22,24, 35 and 39 are outpdl simullaneously, B2 (sangor ground may be apen.

| 1 |Check voltage hetwaen termingls THF and E2 of enging ECU connector.

FAEPARATHKON:

CHECK.:

fa)  Aemove tha glov: compaitment {See page E0-25).
) Turn tha igni @ swite b QM.

Measurs Ihe volfage hetwesn terminals THF and E2 of the an-
ging ECL connesiar,

OK:
| Frwd Tewinpr, " 217 Ft kg
s A 20 'Ed) 1 =gna 15 coaly 25-3Ay
i BLOT 8, T ngre s el dd 4R
]| OK Check 1or intermittert prablams
- o {See page DI-3).
| NG i

2 | Check fual temperature sanscr (See page ED-16).

<)

Repiace fusl 1amparalure BBNEOL.
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'3 | Check for open and shorl In harness and conneclor beiween engine ECU and
fuel temperature sensor {See page IN-20).

Hﬁ> Repalr or replace hamess of CONMBCIOL

=" i Tto—
.__ Sa" - = eeemaas ..J

Check and replaca angine ECL
{Ses page IN=-20).

i_ _

[
ek o
[
1
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DIAGHOSTICE = EMRGME AT
DTC 41 Throttle Positlon Sensor Clrcuit Malfunction
CIRCUIT DESCRIPTION ... .. - i SR |
_ The throtte position sensor is mourded in the 1hioll @ body and
*andibeP o= Lo Gens e Enging El'rlLJ detacis tha throttlo valve apening angle. When the fhiottke valvg
I s ve TV is fully clesed, the DL contacts n the Lhrottle postion sensor
- | are on, 5o the vellage al the lerminal IDL of the engine ECU be-
e = somes O . At thiz time, a voltage of approximmataly 0.3 - 0.8 ¥
- 5 JOL ¢ i applled to terminal WA of tha angina ECL. When tha throvle
| E2 - valve is opened. e |DL contacrs go off and 1hus the power
: |—| - /| sourge veltage of approximately 12 Vinthe angneg ECL s ap-
rmin|  Pigd toihe terminal IDL of 1 e engine ECGU, Tre vollaga applied
R Lo the terminal WA ¢ the engine ECL increases in proportion (o
RSP U B the apenng angla of tha thredtla valve and bocomes approxi-
mately 3 £ — 4.8 ¥ when Iha throitle valve is fully opened, The
R Eil el plels enging ECLY judges the vehicle driving condibions ‘rotn hase
signals input from lermunals WA angd (DL, ard uses them as cne
== of the conditions lo- deciding the basic lue: ingeciion volume.
LT M CTC Custeclirg Cordilicr Trovutle Ama
" 23 o shar in thrglba positien sarsar elrele 100 0,05 BeC ar ‘m:ﬂ;: Er;'::; PRSI SENEH el
sEmne EC. L=
- 1"|'

Amon tha connector for the throftle position senser s disconnected. DTC 41 is nol displayed DTC 41 13 dhs-
=ayed only when thare is an open ar shorl in the VA slgnal crguil of tha thrattle position sensor.

. A IR A | X |
WIRING DIAGRAM .
Throttls Pesition Sensar Engire FCL
,-""- B 1 -'.'.l it Ik |.1~‘.. I.i" _\'
I - HM_FJ 1 -?- ¥ )
| o ' 4 - B gy B - .
i {
! |
I = 3 B P KL
= ol E 3T
r ) .. FH! T
l ) — | g BR .- ki;i.-' DL » At ]
~ T — |t ——— &R —— s 123 N
I '- ! = Eprd
aar S = e A
I MNSPECTION PROCEDURE -
= NT —

* DTC 22, 35 and 41 ara outow simulianecusly, E2 [sersor giound) may be opar.. - -~
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DIAGHDSTICS — EMGINE

1

| Check voltage batwesn lerminals VA and E2, and IGL and E2 of engina EGU con-
* nectar.

-

—t s J il el - aEEL
' HE e T
e —-

gaamninnni IIIIJl
i e ——

NG ] ---
o

a0 Ll

LY L

Hhima

-

PRAEPARATIONM:

(d] Hemowve the glove compartment {See page EC-25).

th}  Turmihe gnibon switch OM.

CHECK:

naacure the vollage helweaon tarminals VA ang E2, and 10L
and E2 of the ergine ECLU carnectar when e trotde valve is
opened gradually from the cloiec conditon.

whr, i

% i e e g f
Thriank: Vibue hicer'L
WA -E2 IOL-E2
Furly ahazed DI-Daw o-au
Fully agsin 2.3 a8y FE LR
HINT

Thevolage should increasa steadily in propartion 1o the nrottle
valve opening angle.

Check for problem symptoms table {See page
D17}

R AWy |t

2

Check throitle pasition sensar (See page ED-3).

WA A T

o | "‘".]

)
—(?—

Y v

Bt

Raplaca throftla positloRr Sensor. |

>

r

vl ' !

3

Check for open and shor in harness and mnner.:mr batween anglng ECU and
throHla position sensor {(See page |N-20).

i < |

B

Hﬂ> Repair or réplace harness or connacior,

i A _r':}‘J"‘-"'-.'t'Iq Hn_""i'!" i knd- LT b

D8] rewwrlosgan s sae P bme AR S8 T L

Chaeck and replm:e angina ECU
{Sea page |N=-20).
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Di-ai

DTC 42

Vehicle Speed Sensor Signal Circuit
function

Mal-

CIRCUIT DESCRIPTION
The vehicle speed sensor owtpuls B 4—pulse signal for every revolution of the retor shaft, which is rotated
by the transmission outpul shafl via 1he driven gear. After Ihis signal is converted inlo a mora precise rectan-
gular waveform by the wavetorm shaping Gircuit inside the comtination meter, it ig then {ransmitted to the
enging ECU. The enging ECU determings tha vefucle speed based on the requency ol these pulss signals.

——

o

d4—nulza

4-pJlzo

- g Mehic s Speed Sensar - Spmbinator Engira ECL
| Mear
FreLer

JTC kg 07C Dalgcing Lardran Twalbra AreE

Al comdifana baloes ata Beleckad conkawgusly [ar 8 sec o

Ll s CEMGrminan meim i Saa.

an (B Verniow spaed wiyral: O s (3 ) 10pan w shad in wA"kkE epaed ARNBLT Cnpd
‘bl Enging speed: 1 803 -1 200 Em LRT e L L .
‘) Fruqirw conlard 1erup., £37C (176 F)or mong * Ciupuwme ECL 1 1 |

(| Accelereiar adal cpssenng argla - 52 5 mom
WIRING DIAGRAM | | I I I D
Combination hMetar “Engire BCU
4 ™)
Center J/B WYL
i ) - 2 1 G g cpn-
&) D G @
\J J
v A
INSPECTION PROCEDURE
| 1 | Check operation of spasdometer.
CHECK,:

Drrive the wehlcla and check if the operation of the speedemeter in Iha eombination meter is normal



IN-42

HIMT: " e

- .-

The vehichs spead SENEON IS Dparating nnrmall:.r if e speednmemr dusp-la:.- is mohmal

HG> Checlk speedometer,. ——— - o

2 | Check vollage between 1erminal EPD of englne ECU connector and body ground.

45-85Y e

1] Tum the wheal

aTra

O :
o

i g

PREPARATION: ,,
{a] Ramove tha giove compartment [See page ED-25).
bl Shift the shiff kv to the neltral,

fc}  Jack up one of 1he frant whasls. T
() Twrn the kgniten switch QM. SR
CHECK.:

Maasura the valtage between teminal SPD of tha enging ECLU
connector and bady ground whan the wheel is turned skowly,

aK: P
T voltage Is genorated intetmittantly.
I Sk

I [
u{' o T Rl

W Y

[
.

twaan comblnation speedometer and englne

NG Check and repalt harmess and conhactor be-
ECL) {Sae page IN-20}.

Check and roplace anging ECL
[Soo page JIN-20).

3
?
3
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DTC

43

Starter Sighal Circuit Malfunction

CIRCLUIT DESCRIPTION .. _ _ _
Wher the enging is being cranked, the intake air tlow is slow, sa fuel vaporizaban |5 poor, A Hch mixiure is
therelone necassany in order o autigvs good staitability. While the eng ne is being cranked, tha batlery pos-
tiva vollage is applied Lo terminal 3TA of the enging ECLL Tha sianer signal is mainky uzed to increase 1ha
fuel injeclion volume tor the slaning injaction cont-ol and after—starn injaction coniral,

Ui Mg Catrephan Conzbon Treubls £req
r b o0 5P il SEBMer Cincall
43 M sware- signal ta pnging ECLI 'Dpen o sharl inipnilign seiteh of plalen e ay ciicai?
' Cpne ECU
BT A N I Y S \\_'.\, ) e — -
WIRING DIAGRAM ) " _— t#tom f
N : _ ' Engina ECL
- i RE B '_—|
- Eng ne Room -nq-ﬂ!é/un 1 F'F W'I
- 3 . J E-.I'Jl:1|III y 11 STA
B | PR —Y
5 o (De—o, ok L@
£ C
g >
- ANt2 = :
S _ .
LD, Y g
-1 K T
= a e woooon fe [ WY D
¥
24
o i
I =g
I
' { 2) .
*la b
| =
=
]+
|
|
)
F T | Banery
i
‘ n
|
- e A
~ bR 1R ]
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MAGMUSTICS - EMGMNE

INSPECTION PROCECURE

HIMT:

™

J

e

Thig diagnostic chart is based an the premise that the engine is being cranked undgr normal conditions. I

the ang.ne does not crank, procaed to tha peoblers symploms lalbde o page O-17.

T | Check vollage between ferminal ETA ol engine ECU connpector and body greund.

FAEPARATIQN:

l..-""'_\\ iy
L ] 5TA
iy b

(d) Hemowe the glova compartment {Hes pagé ED-23).
Turn the igninon switch O,

CHECK:
Measure the voliace betwean terminal STA of the enging ECL
connector and body grownd dunig crenking.

‘Jlﬂ'ltﬂgﬂl 6.0 ¥ or more T AT R A
] Ignrhon Swakhd g il 5TA
STA S gued CrF [t
Lo g
! . e OK Procead 1o naxt circult Inspactlon shown on
Wt problem sympioms latle (See page D7)

NG — |
: : ; 4,

-

ol

A

2 | Check for opan in harness and connector beiween englne ECU and starter ralay
(Marking: ST BLY) {Se2 paga IN-20),

- [

Fepair or raplace harness gr connectar.

jﬂ“ } Jﬁ o
R . 7

(T H

Check and replace englna ECL :
{See page |ri"-'iu]. i"g e
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OTC 459 First GearPosition Swlh:h Circuit Malfunc-
tion N — e
el | ]

CIRCUIT DESCRIPTION | -

The 15t gear positlon gwilch on the siae ot Iransmuission deladts the 18l gear and limits the engine Dutput
when {he high load is applied ourirg runmng in the 151 gear. !

DOTY: b Deepet on Coredficn Trowbla Arag
+Llpan qr short in 158 gear pasiii Sk cincd
45 Cran of Sho™ 13k gaar prgisen swich +L}pan qr shoet in 150 goar postiin femch
*Frgira FLLI
L]
1
WIRING DIAGRAM - -
P — -

-H

-—

_ \\_ l Engine ECU : N

+E 1

L FEw

Ea M_l_*[:)‘
— Le

Lol T4

INSPECTION PROCEDURE

t | Check 1st gear position switch (See page ED-22}. _ . _ —

@)

Replace 151 gear positlon switch.




D=
DNAONCSTICE - EnGmE ‘T

2 Ehm:dvnltnge baltween terminal FSWY of El'lﬂmE.ECU connestor and body .
grontrd.

PREPARATION:

(@] Remove the glove compatment (See page ED-23).

o) Turn tne igndion switch Ok,

CHECK:

Meagure Ihe vollage betwaan 1arminal FSW of the engine ECLI

cannector and bady ground atter the shitt kever is moved to the

following positlons.

oK:

L Layer Papdion 15 Geaar Evcap 15 Gear
Voltiaga Lo -3y

j ' _ GI{> Chack and replace engine ECU

(See paga IN-20),
— ----—H..\I
8. -
£ _
- — S -i—l'lij #"J_ —- .;“ﬁpfr__' - Jg{ ‘l- | | |

Check 1or g penand short in hamess and can- !
nactar beatweasn 1st gear pastion switch and ! .
engine ECU [Spe page IN-20). 1 i




TAAGHOETICE —  ENGINE -

Back Up Power Source Clrcuit - -

CIRCUIT DESCRIPTION e

Battery positive voltage ls supplied to tarminal +BF of Ihe anging ECL even when Ihe ignition switch is OFF
For the usa of the DTS mamory, aii-lue vatia acaplive centrel value memory, ete. w !

L . |-

J— -

i i i
- .
WIRLNG DHAGRAM 1- i - =
\\ _{ |l .. Engire ECL
—_— \ ik —_— . Iy "\.I
Engirnc Room BB " 1
1 -
- -
T
1 | Batiery e v
L I
L —_/
= - ‘i' [ & pgap
INSPECTION PROCEDLURE
1 | Check voltage between terminal +BF of engine ECU connecior and hody greund.
o PREPARATION:
@ +BF Remove the ¢love comparman (Sea page ED—25).
) ; CHECK:

i ! I‘ll " II I-f_:I L I!_I_I_I L] E

Measura The woltage behwesn 1erminal +BF ol Ihe englng ECL
cornector and body ground.
QK:

T VoMage:9— 14V b

.
'-.

A 11B50

>

Chack and replace engine ECU
{See page |N=20),
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2 | Check ECD 1usea,

Engine Raom ~H

FPREFARATION:

Remave the ECL fusge frarm the engine room BB,

o RO (TN s CHECK:

—E |UF1FF‘

Ok:

Chack the cor iruity of the ECD fuse.

Continuity

I
¥ ECGD Musa

LML

>

Check tar short in all harness and components
connecled to ECD fuse [Seu page IN-103.

aK : . -
TN Y

1 [
- k

Check and rapalr harness or conneclar be-

tween baitery and ECD fuse, and ECD fuse
and sigine ECU (Sas paga IN-20).

o 1

|
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Engine ECU Power Source Circuit

CIRCUIT DESCRIPTION
When tha ignition switch is turncd ON, bakery voltage is apphed ta the coil, closng 1he conlacts of the ECO
relay [Warking: ECDM and supplying power 1o The teominal <B4 ol Tne engine ECL,

WIRING DIAGRAM

! L —
-1, Tkan o hFo fh. - f B R TR
D Oriver S B Cotor J1E Englna EGL
— | riveas Side J! niar J; ——,
Ignnion Swilch g 1 10 14 |icaw

W-R B-R D(_.EF;_). B _
‘H BT - 30 EE M—
- " e @ i }( ’. ’

-‘H“'--.-'
L A . . .
% Engine Rnom B - _5
7 - e — 5 -
L} MREEL
L 1 E
N ol
-
e | - EE..._ _ - " ,
= AL Tk - H‘L-—@ BG

$ 1 — @ El
- Al _L R
T .
__:__ Batary = .
. . Tj’ eyt OO !
A T — AP —— T . — ————p e n s — = e r——— e L F,

: K131
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INSPECTION PROCEDURE - —m— = — — e

]

1 | Check voltage between terminaks +BG and E1 of englne ECU conneclors.

PAEPARATION:
(20 Femove the glova compartmeni [See page EO-25). .
(bl Tum the synitan swatch Q.

ATETTi IR Fiereey T AT CHECK.:
Measurg Ihe voltage betwean tarmingls +BG and E1 of the en-
gine EGU conneclors,
oK:
Vohage: 0 -14¥

s

m{> FProcead o nexl clircuit Inspaciion shown on

problem symploms table (See page D7)

I L . o !

2 | Check for open in harness and cennector between terminal E1 of engine ECU
and body ground {Sea page IN-20).

W
HG> Repair or replace harmmsess or connector.

OK ‘ j e
i g v |
, |

"'- L]

3 | Check ECD maln relay {(Marking: ECD} (Sae page ED-101. | i

| ar . NG> Replace ECD main relay. |

I _ .
= o b

4 | Check ECO tuse (Ses paga 0147, step 2}

connected to ECO tuse,

o HG> Check for short In all harness and components




DIAGHOSTICS

-5
EMGEINE - o A

5 | Check for open In harness and coRaector between englne ECU and ECD main
ralay {Marking: ECD), and ECD main relay and battary (See page IN-20).

oK
LLNRTE

Repair or replace harness or connector, &

e )

TS

B | Check voltage babween terminals IGSW and E1 of engine ECU connectors.

(A —— 5w

SLlam .“.l. —...
l‘l Illl rlllll II‘I.
TN 1|

=

¥ . -.. Al

PREPARATION:

Y EF =P pnatif

e}  Remove the glove comparmeant {See paga EO-25].
By Turnthe ignilen switch ON.

LCHECK: i
Measurz the vollage betwoen lerminals [GSW and E1 of the
anging ECU connettars.,

QK-

T Voltage:§ - 14V

o )

Go 1o step 100 -

et

- #a syalouw e - B |

T | Check IGH luse.

[p—— -

Drivar Side LB
- |~ IGM Fu=a

g

1:' i

b é el

- PREPARATION: §
Remoya the IGH luga Iram the driver side JB. ‘“\/"J
CHECK:
Check the E-Dl'ltll'll.lih’ of the KGN fuge. M nﬂg Hn F i
GK: wer PEEWTT 4 _ :
" Continulty .

Check 1or short In all hamas: ar companeants
caonneciad 1o ECD luse.

n-s>

ﬂ“ " — - rar——-
Ei

g8 |Check Ignitioh swlich {See Pub. No. RM5BSE, pages BO-67 and BE-12}.

-
-

Replace Ignition swich,

o)




e e e ipam s i e e et e e = e |
Lo . [ T degl PN o =k E_ '
u" | . g, - - . . r

- = -=

8 |Ghack far apen in harness and connector batween ignition switch and engine
ECU {See pagae IN-20).

NG> Repair or raplace harness or CONNBLLor.

D'H | R T S . TR KL ey B L1 EET ﬂ-f"lﬂ] a .

10 ﬂhechdvultaqe hetween terminal MREL of engine ECU connector and body
groun.

@l Remove the glove cormpadiment (See page ED-25),

f) Tuen the igrifion swilch ON.

CHECK,

Mzasure Ihe voitage betwesn terminal MREL &f I1he engine
ECU cornestor amd body ground.

o
"~ Vaoltage: 9—14 Y -

PREPARATION: | :

UH> Check and replace engine ECU [See page
e IN=-20). -

NG \ ' _ e
A -

Check for open in harness and connackor betwaern nnqina ECU and ECO main relay {Marking:
ECD}, and ELD main relay and body ground {See page IN-20). _
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TE1, TE2 Terminal Circuit

CIRCUIT DESCRIPTION

Termilnals TE1 and TE2 are located in the chack connector.

The chack canneclor is lgcaled e sng ne gomparimant. When these terminals are connected with the
E: iemn nal, BTCs in norma mode or iesi mode can be read from Ihe check enging wacming light in the com-
binaban mealar,

WIRING DIAGRAM Ao | .
_ ) Engira ECL
g =i = T
N ~ : - 4 Y A
{hack Sarnentor
15
TE1
L ES
AT
BH 3'3 4 12y
— — : |
Lk ﬂ"' L] iy g W—H EE |
= ES a0
B - r_ - - “—_H::_.: . A-;:nam
NSPECTION PROCEDURE
l —
M
If terminals TE1 and TEZ are connaclas with lermacal E1, DTC is nob autput or st mode s not act -
valed,

Even thaugh terminal TE1 is not connested with terminal E1, the chack engine warning light blirks.
Far the above phengmengn, A likely cause is open or shart in tha wirg harness, or malfunction ingide
the engine ECL.

' 1 Check voltage between tarminals TEY1 and E1, and TE2Z and E1 of check connec-
Lor.

PREPARATION:

Tuen the ignition switch ON.

CHECK:

Maasurs tha voltags belween tarminal TE1 and E1, and TEZ
and E1 of the chock connecior.

OK:

T UnHage:9-—TaY

AHE |
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._._.-.-\.-+ —— N
OK % | Check and replace snging ECL
' (Ses paga IN-20).

- . mmwe . e - T,
*.
R o Aol 8vE

2 | Check continuity between terminal E1 of check connecter and body ground.

—————- HG> Aapair or rgplace harness oF CoNNaclor.

3 | Check for opan and shart in harness and cennector between larminal TE1, TE2
E of engine ECL] and check connecior (Sea page IN-20).

I - - ’ — o HG> fopalr or raplace hamass ar cannector.

"L

4 | | . » .
oK . - : N 1.
ot

Check and replaca anging ECU
{See page IN-20).
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Ty, -

Pre—Heating Contral Clreuit

CIRCUIT DESCRIPTION

Wher the ignllion swilch tures ON, the anging ECLF calulates the glow indicalar Ilghtlng lima'haaling corre-
spanding Lo the coolant temperatare a1 that time ardd s QM the glow indicator lightiglow plug relay.

As the ceramics is used lor & glow plug material, the current canral is not perfarmed.

~ A v
Sec. T T,fl , Sec. .
1 ]
: ' 150 oL
‘W@ |- *—-\ I 5.9 B
T = q )
! L) "L ‘l
Porre BT \ g
. o X =
= K T T
[} :{‘n 2.1 L ‘I! g
- 12 5
T 09 w0 = -
- i l | r
—-1z(8 &8 55 B3 G
\ i8] [raghigR) (13 B CF
i 0 2 4 v
L . ) = S

Watar Tamporalure  +

'

1151
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DIAGHOSTICS - EHGINE -
WIRING DIAGHRAM 4 - —— o — - - -
Priver Side JB Center I'B Combination metar ,.-—-.E"gme ECA
2 1 5 & |oLow| T GIND
GALIGE R-L A-L Rt
|' .
1 1 Jig G a
e—»(— B-R ¢Fs
' A
_ _ -":LB—H
- 1 fye— LF
B - T
5 L2 W1 | 14
B N - - _
) 5 : B-A .
Erplhe Enging
AB M2
}
_3 - 5 )
24 2
- 0
o o
-
i}
P ——— S o
=
— A
— e Bl L T [
i: Glow Plug < hi | ;
F - & 1mO0
INSPECTION PROCECURE
|
1 | Does glow indicator light up?
FREFARATICHN:

00"

Tum the ignidion swilch ON.
CHECK:

[oas the glow indicanar ighl ug™?
QK

The glow indicator lighls up for 0.5 sac. of more.

G0 1o 8tep 5.

o )
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R - - e EEL LTI

" T T T ]
g

ground.

2 | Check voltage between terminal GINDG ot engina ECU connecter and body

PREPARATION: |
[ Femove the glove compartment (Sea page ED-25].
(vt  Disconnect the E6 connector from the engine EGU
(€] Turn the igrilion switch ON.
CHECK:
Maasura the voltans betwaen terminal GIMOG of the angine ECU
cornecior and body graurd.
oK:
Vollage:9~14 ¥

m:>

et T L % ¥ F -

FTR

Check and replace angine ECL

(St =0ag sa2) AErz DTA ins [Sea page IN-20).
S =
I‘_,,..-'-"'
2 Check GAUGE fuse. i
PREPARATION:

Driver Side B
et o= 22

]
===
—l

;rf":—ﬂ o

=T

Femove the GALNGE fusa Tromn the driver slde J/B.
CHECK:
Check the continuity of the GALIGE fusa.

. ' 1
OK: O
GAUGE Fuse Continuity
| I— ‘
T - HG N | Cheack for shodl 1n all hamess and components

. M. cannecied to GAUGE fuse.
| GH - - . e T, LRI - - -—
i 4 | Check glow indicator light bull. :

‘ b I"-IG> Aeplace bulb, - o \1

| QK

1T

P
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bination meter and GAUGE fuse [See page IN=-20).

Chack tor opén in harness and connacior batwaan comblnation metarand sngina ECY, and com-

5 | Check glow indicalar lighting Hime {See page ST-1).

O - NG | Check and replace engine ECU
[See pags IN-20,
n“: ) L . T l
= LTI P L T Asmtar] grgdl-n an .
~ | I
& |Are there any DTC being output? ~&HoY e R

i 1|l"E~'Ei-> G0 ta vélevani OTC chart [(Sea pags DI=-12).

MO
R ; L""-m.f
. - I
T | Check glow plug relay (See page ST-2). . L o

e MG> Replace glaw plug relay.
gt T T

Anmyn lraun g2 et e o e -y

ﬂl{ . , T : . :D,_rq :‘.:}UJ

8 | Check valtage between lermfnal SREL of engina ECL) connactor and body
grovnd at cranking.

[

PREPARATION:

(] Turn the ignilion switch STA
CHEGK:

ECU connector and body gsound at cranking.
QK i
Vollage-9—14 ¥

(a]  Bemovs the glave compartment {See page EO=25) -
(o Checonnect the EB connestor fren the engine ECL,

L
|

Mgasure 1he vollage cetween larmingl SREL of the engine

NG> Lheck and repilace englna ECU
(San page IN-2().




0K \ ’ — ' ) . - m_..

Check for apen and short in harness and conmecior between ?'!Inw I:'|:.bll.|;| ralay and
angine ECU, and glow plug relay and body ground (See page IN-20). :

OK

1 GF HE> Hepair or replace harness or conneclor.

= L TS

i 1

10

Chack rasisiance of glaw plug (See page 5T-2).

g

HG> Raplace glow ply. -— (K4 .

, . . ]
Bl . m
T —_—
! .

.. _ - —-

Inspect glow plug Installation.

3

1T e HG> Tighten glow plug.

L.
[
—_—
[
1

12

Check for open in harness and connector betwaan glow plug relay and glow
plug (See page IN-20,.

- HE> Hapalr or replace harngss or connactor.

Proceed to next circull inspection shown on

oo

1]

lam symploms [able o ]
page DH17). : S

—
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Spill Control Valve Relay Circull

CIRCUIT DESCRIPTION
The enging ECL conrals the luel irjecticn volume by aparat ng Ine spill control valve. The spill control valve
is moantzd an the infeslior pump, and open or close the injechon préssura raléasirg port By the solenc d
valva in sha s0ill conbial valve {During injection; valve is ciose (OM]). The engine ECU decidas 1he basic fuzl
injeclion volume by Ihe encine rpm a1d thiottle valvg opening angle, and caculates the final luel in@cticn
angle Lo add the various corrections onthe basic fuel injecton velune. The anging ECL counts the NE pulse
to deleets the anqgle from in ection starts and operales the spil. sontral valve from ON 1¢ OFF (The injecticn
pressura relaasing part is open.) ai the position which watches the firal fugl injection angle. |

ﬂﬂﬂﬂ AR ATAA
BYRY pJUUUUUh

""ﬁF_"'f

Fuls& 'I IL/,--—'—

Cloge (0N ' : eesa T
—_— EP.IUI . -
Cpan (O} ----- --e—py * —
imedanange —_ '
Plungat -~ ﬂ'““'ﬂ-___ I\
Litt __-‘ — - .
! Injectian siar: e . ¢
WIRING DIAGRAM
af.enger ide —_—
— et v Szil Conlro Vawe Reley | —— 13 T
o L-B =R -
Vi : L
. EC -k
| o h o
1 L A= 11
From Termindl 3 al ECD Aelay - —-1 'ﬂ' ) @ o
(See paga Di=4%) Spill Conirol Valve i
= SO

! L e

pos .
LAL - o] -1 | P LRE




o+ - m-sx 8
CHACMOATIS . EMAIME -
INSPECTION PROCEDURE .
s
1 | Check spill ceatrol valve relay (See page ED-12), .
£ HG> Repiace spill contral valva relay. .
it Mige aa b1
ok I . Coan
P i

2 | check voltage between terminal S¥R of enging ECU connector and body ground.

FAEFARATION: imaat reediyrload B W wid!: :

[a} Ramave tha glove companment (See page EC-2%). &
: . _ — |
by Disconneci the ER connector from the engire ECU. - ———
i) Turn the ignition switch OM, |
CHECK: | "
Maaﬁurelhé'mlj.age *:-etu-"eanterrninala SWA of the engine ECLI
cohneclor and bidy graund.

grranl A3 PR |

-~
- - v . % .
o el A o Voltage: &= 14 ¥ l
IDH.> Ga to step 3. I i
@ ——d N

Check for open of shartin harness and conneclor batween spill control valve ralay and engine
ECU, and splll control valve relay and EGD main ralay (Marking: ECD.

3 | Check voltage between ferminal SYR ot engine ECU connector and body graund.

H e

i
FIORNTRRLINS]]

" Jarnngarttiot T
_:| V |:+

T
AR T =1,

PREPARATION:

a1 Remove Ine glove compartment (Sea page ED=-25). |
bt Turn the ignitigen sw tzh QM - - ——
CHECK: v '

Maasure the vollag = betwaen lerminals S of the enging ECL

gornecior and body ground. :

Ok ; T i
voltage: Bolow 1.5V |

2

Chack and naplace engine ECU
{Saa page LH-20),
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—_— —_— =

'ﬂ'“. '.ﬁT oy, —_— - -_!...__
: j o ) ¢ al R ot
4 |Chack spill control valve [See page EG-9), |
HG> Replace splll conlral vaive.
Ok e - - e
3 g |

5 |Check voltage betweaen terminal SPY of engine EGU connector and body ground.

—— ! —  —
SEFETEFF SEATENNENNE
AENEREFE REATENETHER

Bt
AL

FREPARATION:

{a) Hemowve the glove compartment [See page ED-25).
(o] Olsconnect ihe E4 connedter brom ihe 2ngine ECL.
(] Turn the igniion swilch QM.
CHECK: .
Measure Ihe vollage between terminal SPY of iha engina ECU
connector and body ground

OK: .

Yoltaga:9—14 Y

- -l e IS

NG —— .
Ewl-ﬂ"ﬂul

a0 o step B,

uu>

O L e R T T . LR T

- . EREER Y

e L UL L Tl I el

Check for opan of ghort In hamass and connecior bebwean spill control valve and @énglna ECU,
and splll contral valva and spill control valve relay (Sea page IN=20).

afo o dcaad|  F |

6 [Check valtage betwesn terminal SPV of engine ECU and bady ground, .

o2

TR ETT
nhnam

PREFARATION:

fa;  Remaws the glove compartment {(Ses page ED-25).
oy Tuarn the igniticn swilch OM.
CHECK:

Measurs the voltage between lemminals SPY of the anging ECL
connector and body grownd,

OK: —
T Vallage:9—1a ¥

'
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. _g D63

—

;_|I||||

10 wisac, Divigion (- r-;'|

SPY Senal Waveloima yo vy ory

.I.Aum1

B

Referanca: INSPECTION USING OSCILLOSCOPE
Durintdhng, check the wavelomn between terminals P and
E1 ol the angine EGL) connactaor.

HINT

The carrect waveformn is as shown,

Check and replaca angine ECU
(Sea page IN-=2().




ENGINE MECHANICAL -

[RFLTER ... ... . ............ EW| |
[CCMEEESSION ENM-2| |
[Val VE CLEARANGE .. .. EM 4]
[MNJETTIOMN TIMMNG . B ... EN-E]

— [DLES”EED AND mnmmum SPEED -..... EN-T |
[INTAKE CONSTRICTOR CONTROL ....... El—10 |
MMNGBELT ... .. . . .. . ..e cc... Eu.—lzm
A Y s U -] =
[CYLNCERHEAD ... .................... EW—T]

[EYLINCERELDCK. . .o viicneocao--..  EMETE]




ENGINE MECHAMICAL AAFTER o —veee o -

¢ AIR FILTER ,

. INSPECTION
1. PAPERFILTER TYPE:
L B TR fa) Inspact the air tiler.
Visually checs that the fiker elerment 13 nat gxsessivaly
dirty, damaged or aily.

by Chaan Ine air filtar.
Claan the (it larman wih compressed air.
First klow from the inside thoroughly, Than How tha aut- m
side of Ihe Lker alemart.
2.  WASHABLE TYPE:
{a) Inspect the ar filter,
Visually check that [ne fiker elament o5 not axcessnmeahy
dirly, darmaged o aily.

EwEL"S
{d  Claan the air AT !
) —— {1} Blow dirt oft in the hitar glement wiih comprassed
1. - =T - : a"
{2} Submarge the filter elemant in the water and agilate
~r, it up and down more than 10 1iMes.
{3} Repsal rinsing in cloan waler until finsing water is
R clear.
EWERSD 8 - i II;'ZJ/

. {4] Remove excess water by sha«ing the filler slement
: N ar blowing with comoressed air. P |
HﬂTIGE. Q| e .
0o nod beat or drap 1liter &I&mﬂnt.

{B] Wipe aif duzt on the air cleaner case interior,

Yy m Lt
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ENCIME MECHAMICAL

COMPRESSION 7™

/YT &

L

mermaie el o

EH

axA lon & I SR F

. INSPECTION

No.1,2, 3Cylinders, ——_

Hod Cylindar -

e

1T

COMPRESSION

HINT.

It thera is lack of powar, excessive oil consumplion or poar fusl

ACONONTY, Maasure 1he oempressicn preassura.

1. WARM UP AND STOP EHGINE

Allcws 1he enging to warm up o nermal operaling temperature.

2. DISCONNECT INJECTION FUMP (SPILL CONTROL
YALVE) CONNECTOR

3. DISCONNECT GLOW PLUG WIRE FROM GLOW
PLUG CONK EE:T'DFI_'

NOTICE: F ot e S

In arder not to sharl the glow plug wire, apply wnyF tapa

around the terminal. ,

4. HEMOVE INTAKE PIPE (5ee page LM—-M} o

5. . HEMOVE INJECTION PIPES (Sae pans Fl.I-IE-ji

6. HEMOVYE INJECTION NOZZILES (Sen page FU—E]'

7. CHECX CYLINDER COMPRESSION PAEGSURE

HIMT: .
Turn 1he stanar before measuring Iha%mpmgnlnn and dis-
charge the ‘arergn shjecls.

ial  Imstall 357 faltachment) 1o the injection nozzle hale.
55T <8952 Q0510
k) Gonneect S5T (compression gaugs) o the attschmant,

ST 00992-00024 (Q999E=00200, 09e92-00211)

(gl While granking the sngine, measure the CoMmpression
Fressus

HINT: ~ | : .

Blways Lse a lully charged batary o obtain angine cvoluticn

of 260 rpm o more.

d}i PFepeal sleps (&) 1hroJgh (o) for each Gylinges,

NOTICE:

This measurement

sible, "

Comprassion bressura:

3,040 KPa [31.0 kgticm?, 431 psi) or mora

Minimum pressure: 1,961 kPa (20.0 kghicmd, 284 psl)

DiHoerenge Letween each cylinder:

490 kPa (5.0 kql'cmZ, 71 psi) or lesa

If they ey lingay COMPRaSEL im orie o more cylinder s is lw,

pour @ smal amount of engine ol injzLlhe cylinder through

the injeciion nozzke hole and repeat seps () theaugh ()

lar the cylinder wth low goripresskn.

. N adding ol halps the compression, changes are
that 11 gslon nirg s a0 ¢ on eyhnder bore gre worn
ar damadad.

ust ba dnn-i In as-shﬂrl L] llllrne A5 pos-

(&)
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ENGIVE IECHANICAL -~ COMPRESSHON -

10.
1.

12.

13,

Y = It pressure stays low, @ valve may be sticking or

™ geating improperly, or there may be leakage past
the gasker.

REINSTALL INJECTION NOZZLES
{Ses page FU-18)
REINSTALL INJECTION PIPES (Sea paga FU-25)
REINSTALL INTAKE PIPE {See page EM-G64;
RECONNECT GLOW PLUG WIRE TO GLOW PLUG
CONNECTOR
RECONNECT |NJECTION PUMP (SFILL CONTROL
YALYE) CONNECTOR
START ENGINE AND CHECK FUEL LEAKAGE {

e
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FRCIHE NEEHANEAL — VALVE CLEARANCE

VALVE CLEARANCE N

INSPECTION

HINT: :

Inspec: and adjust the valve clesrance whan the angine is cold.

1. REMOYE INTAKE AlR PIPE

2. AREMOVE INTAKE PIPE (See page EM-44}

3. HREMOVE CYLINODER HEAD COVER nrah
[See page EM—14)

4. SET NG.4 CYLINDER TO TDC / COMPRESSKON

fa) Turn the crankshalt pulley clockwise, and ahgr its groove
with the uring pointer,

() Check that the valve lifters on the No.4 cytinder are leose

and vahsg litters on the No.1 Cylindar are fight.

If pot, turn the crankshall one revelution (360°) and align the
mark a5 above.

ia}

CHECK VALVE CLEARANCE - Co T

Chack only the valmes indicatad in the illustration.

1) Using & teeler gauge, maasurg lhe Slearance be-
treger the vahke lifler and camshalt,

21  Hecord (he oul-of—specilication vahee clearance
meastrements, They will be used later to deter-
mine the required replacement adjusling shim.

Yalve clearance {Cold):

Inkakn Q20 - 030 mem 404 012 in.)

Euhaes DLdh - 0k mm AR - S ald m

e
(c)

(&)

Turn he crankshafl pulley one revoalution (380°] and allgn
tha mark as above (See procedura stap 4).

Check only 1he valves indicated gs shown, Measure the
valve clearance. {See procedure in step [a])

e

-

ADJUST VALVE CLEARANCE

FRemove lhe adjusling shim,

{11 Turn the crankshall o position the cam kob of the
camshafl on the adjusting valve ugward.

(2] Using 35T, press down the vahre lifter.

S5T 09244-64011

HINT.
Belore pragssing dovwn 1he valva ifer, pos tion the notch on the
exbaust mandold side,



s

THENE WECIAMICAL - WALVE CLEARARNCE *

(&)

, (3} Remowve the adjusiing shim with small scrawdriver
" = and magnetic finger.

- ——————— ek T N - -
1

Detapming the replacetanl ajusting shim size by using

iollowing Ihe tommulz o chars:

{1} Using a micrcmatar, measure the thicknesa of the m
shim wnich was remowed.

{2) Calculate the thickness ot the new shim so the valva
clearance comes within spacified value.
T .... Thickness of rermowead shim {

A Measare valva clearance
N .... Thickness of néw shim !

Irnaha H=1 1 (A-DEammRdidin

=xlaa%l =T+ 08 -0 30 mm a2 )

HINT.

(3 Salect answ shimwith a thigsness as ckse as pos-
sikle to the calculaied valuas, I

Shims are available in 17 sized in incremerts of 0.950 mm
{00020 in}, from 2.500 mm {00984 in.) 1o 3.300 mnm (1299

A.].

|

Ivstall & new adjusting shim,

(1} Place a new sdjusing shim on the valve lifter.
(2} Remgvalhg 53T .
58T (824864011 ;
Rechack thi valva claaranca.
AEINSTALL CYLINDER HEAD COVER

(See page EM-64)

AEINSTALL INTAKE PIPE [Seé patja EM-E4)
REINSTALL INTAKE AIR PIPE




EMCGHE MECHANKCAL - WALYFCLEARANCE -

M Adjusting Shim Selsction Uslng Chart SoeMe T
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Thickneccs

Exhaust valve claarance (Cold):

0.25— 0,35 mm (0.0 = 0.014 [n.]
EXAMPLE: Trha 2 BOD rmm (0,11 02 o0 shim is insialisd and
Iha megzured clearanca is 0.280 fm (0.0134 0.,
Feplace the 2830 mm {01102 in.p shirn with a nes Mo
shlm,

Ymrm
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1.

INJECTION TIMING
INSPECTION

INSPECT INJECTIONTTIRG

LIsing mirror, chack that the punchirg line of 1he injection pump
flange and the upper progassir g sudacs of the Uming Hear case

aligned.

2. ADJUST INJECTION TIMING

[a} Remove tha cylindar block insulator.

bl Loosen lhe balt nolding the inccion pump 3 the injection
PUMp stay.

] Loasen e 2 nuig bolding she injeclion pump 1o the fiming
CEar Case.

id)  Align tha punching ine and upper srocessing surface by
shegrthy buthng the irj@ction pump.

(ey  Tighrenthe 2 nuts halding tha injeciion pumg to 1he tirmin
Qear case. o
Torque: 21 N-m {210 kgt-cm, 15 ft.1bf) o l

it  Tghlen the bl holding he injection purp 1o the infecticn
AUMp S1ay.

{0)

Torgue: 32 N-m (330 kgf.cm, 24 &-1BD
Reinstall the cylinder brock insulator.



Tt PHGENE MECHAMRIAL  —  WOLE SPEED AND MWAXIMLI SPEED

W SEEY BRI t IDLE SPEED AND MAXIMUM
. SPEED
La LF Tl g o B naE O
R INSPECTION e e
" 1. INITIAL CONDITIONS
" - : {a] Engine al normal operating tlemperahure
Berenneo 2 notmhe “5}?_ . i) A gleaner installed
o ic) AN pes and hoses of i induction sysiem connected
_ lqmmn e id] Al acceseonas swilched OFF
QR , fe}  Allvacuum lines properly connacted
. {fi, EGD system wiring connechors fully plugped

{g} Walve clearance set correctly
{hf  Inyacion Eming sel cormectly
2.  CONNECT TACHOMETER

~k

'8 MSPECT IDLE SPEED
(a) Check that the thraitie Ihrottle leverThove smoathly.

s
'

e
——— e .

7 -

b} Check that the throtile lever louches throtlle stop screw
. when e acoalarator pedal is released
i) Start che idle spood.
ldie spead: 650 - 750 rpm
ke idle spaad s not as specified, check tha Iroubleshooding
{584 page Dk=3).
1. INSPECT MAXIMUM SPEED
S Throtin Lever | 18} Trepress the accelerator pedal all the way.
ae|  [B)  Chack INg magimum spead.

Maximuim spead: 4,500 - 4,700 rpm
naiteiteuti el lo naitizoe Aml I the maximumspeed is nol as soedfiad, checkand replace the
Ijecihen pumMp [See page FL-15],
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MTAKE CONSTRICTER SOMTECE

INTAKE CONSTRICTOR CONTROL

INSPECTION
1. INITIAL CONDITIONS

{a] Engina at narmal oparating tamperaiuns

) A claaner irsialled

{c) Al pipes and hoses ol air induction syslem connected
(3] Al accessories swikcned QFF

fe) Al vacuum ines propedy connecled

ifi  EGO syslem wiring connectars fully plugged

() Vale clearance sei correctly
(hy  Injection tming sel carrectly
2.  CONNECT VACUUM GAUGES — ———n

Lisinng a 3—wiy connector, connect a vacuum gawge tothe Fosa
between Ihe aciuador and VaY i

NOTICE: o

Aiways stop tha anging when Inatalling or remexving the
YECUUM gauge, or redmoving the vacuum hases.,

3. INSFECT COLD ENQINE CONDITICN

il Sian tha enging. y
¥ = ."'L II'- amicw| (D) Check that he vacuum gaune in the chambers A angd B
will no” mova.
. qnie . 3 1Sl e HINT: i -
o A novacudmis [aadad in tha chamber, subhrorle wilve i fully
1 epen. % f. -
fr. — 1oL . / )
I & HE I I, A
dide e Ty W,
m-- TR T b o '
1 FTAN | 1 A . ."".r'_.\- .
EN PR . | s - . o
T s if "
- ey g - o . - —_—
e} Check the levar hnk position of the illustration.

Fully Cloasd

me EF.:;ﬂl.;lﬂil'ﬂ-l

Standard:
Link 15 Jevorad lowest posiion.
(Same poaition as that before starlng)
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ENIME MECHAHICAL - INTAKE CONTTRE IO CONTACL

4, |[NSPECT HOT FHGINE CONDITION

‘ fay Check ihal Ihe vacuum gauge n [he -:hgntin_ers A and B
will nok mave during idling.
T HIMT;
Y. As no vacuum & Icaded In the chamber, sub—throttle valve 13
W wan Mlyopen.
| by Whan apening the throtle valve frem Iding condition,
o~ = check that tha vacuum gauges of chambers A and B will
MRED rase,
e >t} Check the link position of the lowsr diaparagm.
o Standard:
- &, Link is owered to l[oweast positian. ; _
- : (Same positlon as that before starting) |
) ¥hen the engine sops (IG OFF} rom idling condition,
W gheck that the vacuum qaugeﬁ i chambeas & and B will

- - raise,

(@) Chech the ink positlon of tra I-Gwvr diaphragm.
Standard: Link L= raised io highest posilon.

|'TINT: a - 1

Yacuum is loaded in the ::hﬂrn%éfrﬁ A and B of tha diaphragm

and suthrottle valve will fully closed,

A few secoads aflerihe engine slops {1G OFF), chack tha
the vacuum gauges in the chambers & and B is at zero

o (01 Check lhe Lok pogbon of the lower diaphragm.

Standard: Link |5 lowered {0 kbwest position, =T |

HIMT:

L As the yvacuum does rat acl in the chambar, sub=ihrofle vahe

it Tully Cpan,

& REMOVE YACUUM GAUGES | - : |
Hemaove the vasuum gaugs, ahd racannact the vacuum Noses
0 1he propar localions. " |

1510 ;.-'
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TIMING BELT - -

1 bl
COMPONENTS . b
. V5 for Mol Inlake  ¥YSY lor No_g Inlake
& VEY for Mo.1 Intake Constrictar Coniral  Constrictor Contral
Conetrictor Contmd Yacuum Hosa Connector Carnectar

o

e

E; Oll Filler Cap

kw10

Ior Intake
rl"rpm.r'-. :F.lh TG Conair char

ﬁ 2 ; E o Coniral
Wasghar : ’f '
[::I : iGﬂskﬂT :

Ti Clamp PR - 1-'
F%Nm Eamshalt J ! i
Acccleratar -ﬂ""ft Timeng F'LH|E'1' Ve T Tt
. h-._ :ﬂh'ﬁ E-fﬂl:*.ﬂt T—— e -rﬁ - ) @kh?l
e - = _

20 (26, 75)

N:- 280 Hm;a

Timing Bett Cover  Clip

. |L1|E Fullw—% (}Fi A
) Timing Bek m_

Teﬂsn;mer

| Ma.2 Camahafl Timing Fullay

Ma2 CGamshah Timing Pulley Flange

Hrnd- . rhrpmh

[ Mo ikgiom, bl | Ssecihed torqae |
v % Mon=reusaole pan 4

Arere
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of gt i

[_ILS® 1}

REMOVAL |
HINT |
N replating the timing belt bafxe 1he thming belt warning dght
conas on, (light comas on afier 100,000 km of driving), be sure
to reset the timing belt counter of tha Speadometar 1 zera.

L f )
/ s
’ TN - —
" , - e 'GII'
17+ RAEMOYE TIMING BELT COVYER 1

Remove tha 4 balts, seal washers, 2 chps, Lrming bet coverand
gashe:.

-, "'.:l - -
W 4! Lo,
. '\'.ﬁ; - ; -_-'
“'H._\_l ', P )
: le’
- \, Ry |

2. SET HC 4 CYLTNDER TO T TCUORFPRESSHON.
Turn the crankshafl pulley ¢locswlsa, set both Ne. 1 and No.2
camehaf pulley grooves al TOC marks.

\\ ) *

P

et ]
-

. H:L ﬁ 1
: . P :p\\_
~ X

3. IF AE-LISING TIMING BELT, MARK TIMING BELT

. HIMT; Bl | o e R _1
IF ceusing the Liming kbeat, draw a dirgction arrow on the boll {in
the dweetion of enging revolutian), and place matchmarks on
the pulleys and hall as shown i the illustration,

b

LT ¥ I

o ovdaa. e W .
R “y -

T P | Ik - 'I:?"" n i [l i
R W ([T} | (b} ]

4.+ REMOYE TIMING EELT TENSIONER l
alternately lopsen the 2 pells, remove Ihem and timing belt ten-
gionar,

rralf [
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ENOME MESRARICAL - TRMNSEELY "

5. REMOVE TIMING BELT IDLER PLILLEY
Using™ 10 mm hexagon wranch, remove the balk, timing beit
idler pulley and washer.

. REMOVETIMING BELT -
Aamowve the timing halt o the camsheft Gniesg pulley and
crankshaift pully.

|

7. "REMOVE NO.J CAMSHAFT TMING POLLEY
Remave the 4 bolis, No.2 camshall timing pulley Hange and
M2 camghaft timitg pullay,

—_
_'__.r"-"' ——r

N,

8. AEMOVE INTAKE PIRE

{a) Dlsconnecl lbe Y5Y tor the Mol and Mo.2 intaka
consmctor oontra. Con nechis. | i

{b}  Digseonneol lhe vacuum hose rom the actuator of tha

chamber A _

(¢} Dispannecl ha vacuum hose Irom the aciuator of the
chamber B, _ -

{4) Disconnect the vacuum hosa from the 3—way (from wacyu-
LM el T

- ——— —_—

{e] Hemowve the 4 nuis and scal washers™ ™
(i  Disconnect the 2 PCY hosas.
fgj Use plieis to pingh the ends at the clamp together urdil the
|ock plate engages the catch.
Make sure the lock plale and catch aré engaoed securely.
(hy Femove the intake pipe and gaskel.
| |

L .
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8. REMOYE CYLINDER HEAD COVER
Remed® the 10 bolls, 2 nuls, cylinder head cover and gaskst.

f C 7T e push

|

1. REMCVE NO.1 CAMSHAFT TIMING PULLEY

fa) Hecld the hexagonal wrench head podion of the camshafl
wilh a wrench, and remove the Ma.1 camshatt timing
pulley balt.

{

- 'n
4 .0
a )

.r:I

. ;
{b}  Using 55T, remove the No.1 camshafl timing pulley,
S57 0995040011 (C3951-0431 0, 0995204010,
DG0SI-04000, N9354-04010, DR055-114061)
ic} Hemovea tha set key.
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Ll o b

INSPECTION .

1. THSPECT TIMING BELT

NOTICE: oy

« Do not band, twist or turn the Liming bel mside out.
«  Donot allow the timing belt 10 come Inlo contact with
oil, wertes or stear. - N
+«  Donotfutlllze timing belt tnnslnn when instal ring or ra—

moving the maunt balt of the camszhaft timing pulle'_.r

If there are any defecls, check ihese points

{a} Premalurg paning

. Check lar propar mstallailun
«  Check the 1liming cowver gasket for damapa and
proper inslzllalion.

{b) if the Lelt lesih are cracksd or damaged, check to see if
ihe camshaft 15 locked.

{¢) Il heic is noliceable wear of cracks on the boll face,
check 1o see il lhere are racks on the sida of the dler
pulley loch

$2)  If there i3 'Wwaar or damage on ony one side of the bak,
sheck the bal guide and the alignment ol gach pullay.

fe]  IM'thars is noticeable waar on the bel: teath. check timing
cover lor damage and check gashet has bwon insiallad
correslly and for foreggn malenal on the pulley teath.

Il necessary, replace the timirg et |

—

t

r
[Hn---- _ . n

2. INSPECT IDLER FULLEY

fta) Viswaly check the seal purlion of the Mler pulley for sl
kdakage

I leakaga is found, replace he idler pulley.

(o Check that the wler pu-lay turms smoothhy,
If naceszany, raplace he dler pulley.
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4. INSPECT TIMING EELT TENSIONER

[ay  Yisualy check the seal porion o the tensioner for ail keak-
age.

HIMNT:

I there iz oy the lgintest Irdee of oif on the geal on the push

rod slde, the tensioner is all right.

It leakaga s lound, replace the lensionar.

W -

(B Held the tengioner with beth hands and push the push rod
strongly a5 shown 10 check that il doesn’t mowve.

If thes gursh rod moves, replace the kansloner,

NOTICE: .

Naver hokd tha tensigner push rod facing downward

(&) Measure the protrusion T tapush Tod IR 1ha housing
e,
Pratrusion: B.1 - 8.9 mm (0.219 - 0.350 In.) l
If tng prodrusion |5 ol as spacifled, raplsca the tensione,
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Ehgine MERALARAL - ThERMEEST "™
; INSTALLAHDN o

IHSTALL HO.1 CAMSHAFT TIMING PULLEY

{El.] Irslall the 52l key 1o the key groove ol the camshalt,

]  Align the pulley sel key with the key groove of the Ma.l
camshafl iming polley, =ide the Mol camshaff iming
plilley. SN

fey  Temporacily install the No 1 fiming polley bol.

(d) Hold 1ne hexagon wench head poton of the camshal
with a wrench, and fighten the N1 camshaft timing

Bt tewud sl A2 e 2ooet Al pilwoges HT:E::};E Nm (1, Dﬂﬂﬁf om, TIRIEN S~

La -
)|

iy L X

2, INSTALL CYUMNDER HEAD COVER

{a} remove any old packing (FIPGE) material.

{t]  Apply seai packing ta [he cylindar head s shown the |I-
luslration.
Seal packing: Part No. DBS26-0080 or aquivalent

._-"'-f

|
1

Farid

2} Insiall a new gaskel o the cylinder head cover,

{d  Ingiall tha ¢ylingar haad cover wilh the 10 Eolis and 2
niuts,
Tarqua: 3 N-m {20 kgi.cm, 78 in.-1bl}

3. INSTALL INTAKE PIFPE

{a) F.ace anew gaske! onlhe intake mani'ald,

(B} Connect the ar hose and install the intake pipe.

{c}  Press Ihe clamp lock together with the pliers and press
dawn the 1 p of the lock slane. Carefully &l tha lock spraac
apart. Tahe care not (o 16t the pliars slip

(d  Cornnsect the 2 FCY hoses.

18] Install the 4 seal washers and nuts.

Targue: 12 N-m [12G kgf-cm, 2 A-1bF)




ENGIWE WECRIMEAL — TIMWGBELT

_ Hexagon
" Wrench

A

il Connect the vacuum hose ta the acutuslor of the cham-

Per A
5]  Connact lhe vasuum hose to the acutuator of the cham
a hor B.
{h} Conoect the vacuum hosa 1o the 3—way (from wacasum
Bmp].

(i)  Conneclthe VSV for the Na.1 and No.2 intake constriclor

coniel connactors,
A S i

4. INSTALL NO.2 CAMEHAFT TIMING PLLLEY |
Align the knock pin of the injection purmp drive gear with tha
knock pin hale of tng No.2 camshaft timing pulley, install the
pulley arg No.2 camshah Liming pul ey llanges with -he 4 bolis.

Torgque: 13 N.m {130 kgi.cm, 3 ft-1od) _
) £
i
5. SETNO.J4 CYUINDER TOTHE TCONMPRESSION —
Sat the iming pulley al aach posikon. 2

NOTICE: 1
When turning the crankshatt, the valve heads wiil hit
against ihe position lap. So do not tum it more than neces-

SArY.
" IILn |
e '
el
E. - INSTALL TIMING BELT ~ I
-NOTKCE: 1

The angine shoukd bg cold. \ l
HINT: |

. ! y ;
if ré—using tha iming bett, align the peins marked during re-
moval, and install the bell with the arrmw ponting in the cirechon
ol anging rewalution,

-:ﬂ""f l
7. INSTALL TIMING BELT IDLER PULLEY L
8y Uging a 14 mm hexagon wianch. inslall the washer and
srrungg bl idler pullesy wilh e GolL
Torgue: 35 N.m (350 kgf-cm, 25 #t.107)
(b} Check that the idler pu lay moves smoothly,
IF it doesnt move smocthly, check tho ldler pullay and wasner.

e —p—
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B WECHARNSAL TG BELCT

Padatd

P s

8. SETTIMING BELT TENSIONER

{a} V=ing a press, slowly prass in tha push mod using 981 -
9,807 N {100 = 1,000 kgf, 220 —2.205 bl of Torce,

{b]  Align the hoses of the push red and housing, pass 2 1.5
mim hexagan wrench through the hoses to keep he set-
ting position of tha push rod. L

ic) Heleaze (e WESS. .

9. " INSTALL TIMING BELT TENSIONER
(ay  Tamperarily ingtall the hming bell engionar with the 2
bolis while pusting Ine idler pulley taward the timing bal;.
(o)  Tighten the 2 bodts.
Torgue: 13 Nm (1230 kgt-cm, & 1. 1b1)

?H‘\:{ P ! -

f2}  Remowe the 1.5mm HExagEin wrench from the \ensigner,

- ! L N

—_—

10. CHECK VALYE TIMING

Turn the crankshatt pulley clockwiss and chack that aach pulley
alignz with the timing marks (TDC mark) 35 shown [0 tha dlustra-

ticH. Iy

If the marks do nol align, remove tha timing bett and reingaf L

., 1ol e A T | :_q_\‘\

™ 2 ar 1o b, b

\':3.1[.. = L_'f'__,
i -
1T ) IBCECE 1 AT T : N T
[ ] rlll’__.-"-:

e
¢
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11. INSTALL TIMING BELT COVER
{a) Pemove any ¢ld packing (FIPG) materia’,
{by  Apply seal packing 1¢ the camshall oil 23l re{aimer and
* Hming gear covar 26 shown in tha illustration.
Seal packing: Par Mo, DBE26—00080 ar aquivalant

Ml e,
S —
H I
(e} Inslall the gasket to the timing bak ¢over.
[y Install tha fiming bait cover with tha 4 saal washers, 4
Dl ad £ Clips.
] ‘_,-I‘- o ‘-“-‘.I'
t —_—lrar T Sk
AlaTH . o : L J =
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TIMING GEAR -
COMPONENTS {

ErE o

YEY 1er No.1 Intake WY oy Mot Inlaka VSV for Mo.2 Inlake
Conetncte: Cantral Coansrizior Canral  Consirictor Conlrel
t Vaouum Hose Conascin Connaclor T

o

SIS0, TRin .M

Filllar ap [__ -
@ T ﬂ' LI

L]

. ; MNa.2 Inlake
; "_ﬂ-, Cunsirictar
Elamp—ﬁ 53514& = q Coniral
Washer -
M2 Air Hosa . . .-
Ej ; iuask-m . [2m305) LT et
Clamp &= f:é:% E i
& Mo T Camshat '-, e P

Acceleralor A4 T Bull - ' s L
Catla Brackal &”W e 1’ %ﬁv
; FIE N I R
TimingBelt Cover g o i

L

|
.a-«.h-’ .

L = ki ! T .
%I?Kr H".l:ll-ﬂ:jb"—""l EL Il‘ll"\;-'\-. _i__a-"q"-«.
"_h:_l' I amgt L S i

“*,H“*:) = & } ?) — 7
s FRY L A
.%' ), i""-'- f_d'

Y 7
TIming Ead -~ ':“._a- o

TEﬂElc-nElr

EREES

@— Clip

i Mo.2 Camskat T mirg Pullay

o . Hacka" Mo 2 Camshalt Timirg Pu ey Flange

ETE X T

| N-m {agt-cm, ol | - Spacitied ore e
v # Non—reusable pal i

Ll b ]
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-

b Drive Boit
Fan Watar Pump Pullay

Fulid Csonapling

~
l\'I.

-___ﬂ-"*

| 18 (185, 13) |

Crarkshall Pullay
ELE:SEH

& Crankshalt Fronl O Saal

(i T FTR R o am wmy jele  —

: Timirg Gear Sovar

Camshaft Od Sl
Ratainer

Bearng  Inecton Fumg ! T
Dr wa Gaar i
Crankahat i
: Timirg Gear ; " .
: : = l Ao e i
. : : . i s
j ‘i 3: Ll * |l'|jl3ﬂt{ll"l F'l..ll'l'lp A . |:-J_I E '.I : i -.} 4. .
. Driva Gear Swal - 1 oo
Snap Ring — . N
Mo.2 Idler i ! E
Sub Gear -
No.1 Idlgr Wl Gear T K
Sub Gaar PR
anap Alng e @‘?
T Ickar Gaar Shaht ... - By [
(81155, 1at] i Ph‘l = ¥ 3 .
| Ly @ @ @" Wave Washer 00
‘:Ty Wae Wazha Idlar Laear .
ave Washar '
kdler Gear Speing s ?
Thrust Platg Sming .
M-m (kgl-gm, H-IEF | : Spacified torque
# Mon—eusable part -
* Pracoaied pan ’ b
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. REMOVAL i
HOTICE:

... When removing tha crankshal pullay and timing peer as
the timing belf 15 0H and the valyve interferas with the piston,
navertur the crankahatt ko tha right bayond the dead paint

- abave tha No.d cylindar.

' — ! 1. REMOYE TIMING BELT AND PULLEYS

. (Soc page EM-13) Y
| 2. REMOVYE DRIVE BELT, FAN AHMD WATER PUMP
U - y PULLEY {Sae page CO-4) N
& . -
[
g

T .
"'——-bif': .

i . i
3. REMOVE CAMSMAFT OIL SEAT. HETAINER

Ramowe the 7 bolts and camshalt ail seal rala ner.

*
- ' 2
¥
) * “'“*
1 h -. .""+
iy
4. REMOVE VACUUM FUMP v, -
{a)  Remave the vacuum hosa, 3
{b) Remgye Ihe 2 nuts and vaCLUM pump.
() Remave 2 the O-rings.
;EII::FIE--CI »
A MUJIEY
2 .. =
Ak
FlHATR -
- é -

5.  AEMOYE CRANKSHAFT PULLEY
(@} Uelng S5T, ramove the pulley bolt and plate. ———=
S2T  DR213-58012 » 2, 08533000021

S0k o 2 - P

———— — & g
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FIF

{b]

Using SET, remove the crankshelt palley.
SST  D2850-50012, (08951-05010, 0995205010,
NHSEI-L6010, 099530502, 0905405020

L

.o

I H
Nl L
10T

5. % REMOVE TIMING GE&H COYER

aw

hl\t‘: TN T .
’““‘x__,a--'f’,--”f-*

A 1

bl Rl 1]

(a) Famovethe bol, nut and washer and dlsconnedt the vac-
LU pipe.
M} Remdve the 13 balts and 2 A8, D oer e on I
LI THER - alimp
it e s
L
i | l S :
: P .
(Y o
Yo emma - e

-—

cy Usinga EGI'IE.;Wﬂri"-'EI'. pry out the timing gear cover,

T, A
Ted %
s _ L q
{d} Pemove he O-ring. + T
i- . FI:' 1 Ir"' ]
A .
!
4\-&‘&__‘_ * e -
'“"_“x -
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CENLLN-R
ey artisannnaaib b

L Tk st

T. LCHECK THHUST CLEARANCE OF IDLER GEAR
LIsings dial indicator, measurg the thiust clearange.
Standerd thrust clearance:
0.06 = 0,17 mim (0.0324 - 0.0043 In.)
Maximum thmust clearance: 0.30 mm {0.0118 In.)
If the Lhrust clearance s greater than manmum, eplace the
thrust plate. If necessary, raplace the idler gear and'or idler
gear shalt.
8 REMOVE TIMING GEARS
MOTICE:
. The matchmark on each gaar 1aces 1he front of 1tha Br-
«. glna.
»  Taka care not to damage the gear ieeth when removy-
Ing and insialling the gearas. Do not use parts that are
scratched ar damaged, they cause noise, |

!
[ :_\_“_'_.,."

——mamm

(a) Aemgve the crEW@ENITIRT Faar— " T
{1}  Securs lhe idler sub—goars lo 1he idler gear with a

E&nvice bolt. )
Recommendsd sandce Bolt: .
| Mread Samenar B it
i Thiad sich 0 i
[ Eor lergih Bo ol 1!

HINT:
When removing the Idler gear, make sura that the torsional
spring lorce of the sub—gears has been eliminated by the above
Qparatic.
(2} Us=ing SET, remova the crankshatt iming gear.
2ol 09950-50012 {C8951-058010, 0995205010,
0985305010, 0995405020

r————

—_— ————

ib} Remowve the 2 balts, thrust plate, idler gear asscmbly ang
id.ar gear shafl.

-

—

-
h I'- 0
.—;‘""
-

-
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AT 4l

[T 1]

(c) Remove the mpeclon pumg drive Qear. _
™} Using 35T, remove he im@ctlon pump drive gaar
s&l Hul.
SST  08360-10010 [09962-01000, CA563-11060M)
{2} Remgve Ihe G-ring.

-

-

PR

| ’
i

a
-t L
1

=

ame (31 Using BST, remove the Injection pump drive gear.
SST  0ess0-50012 (09951-05010, 0995205010,

‘ot 095305010, 09954 0BOZ20;

NOTH-E: 2
«  Tighten 1he 2 bolls of SST more than & mm (.34 In.).
+ Setthe SST so that it is balanced. |

%. DISASSEMBLY IDLER GEAR |
{a) Mount the idler gear and Mo 2 idler sub—gear in a viss,
NOTICE:

B careful not to damaga the gears.

.ﬁ::‘:-\h._“"w.,_ _____,.-"\-\.
; L.

MLt . "“:'r.
e 1l

(B Using B5T, e Mo dler sub—gear clockwise and re-
mova the sarvice boll,
55T 0536010010 (0998201040, 09583-D0E0D)

(&)  Using snap ring pliers, ramove Lthe 5NaD ring.
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M1 Idler

Wae {d} HRemoye Ltha wave washer.
Washar {8} Pemgve the No.1 idler sub—gear.
{f]  Remove the idier gaar spring.

() Hemove the idler gear asscmbly frem 1he vice and turn it

Upskde down.

NOTICE:

RN ", |

LN

bl

-

(hi Mound The idlar gear In a vise,

Be careful not 10 damaga Lhe gear.
[y  LUsing snap ring pliers, remowe tha snap nng.

Mo.1 klar
Gub—(agr

T I

¥ T . . ‘lhﬂ"l

ijf ™~ Remdie tha wave wather,
(K] Remove the Ma.2 wier sub—gear.
il Remawva the idler gear spring.

D m——

—
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TIANG GEAR -

eIl I

INSPECTION .
1. WNSPECT IDLER GEAR
{a)

P ETE

FraTe

[njecton
Purnp
Driva
Gear
Bearing

Fl1IAT™

Using a cylincer gauge, meagura the inside diametar of
the idler gear.
4  |ldlar gaar inside diameter:
© 44000 —44.025 mm {(1.7322 - 1.7322in.}
X ) gm:"C T kBt CEe g
. L P PP I e PO
(ht Using 2 micrometer, measur: the diamater ol the oler
goar shaft.
Idler gear shall dlameter:
43955 — 43,98 mm (1.7305 - 1.7315in.)
(¢} Submract the idler gear sheft dizimetar measuramenl from

the Wles cear inside diameatgr measuremert.

Standard oll clearance; '

0.01% = 0.070 mm (0.0004 — 0.0028 In.)

Maximum gil clearance; 0.20 mm {0.0079 (n.)
Il the clearancs 15 graater than maximum, raplace the gear and
chaft.

L ok L I L Y (T

-_— L

2. INSPECT INJECTION PUMP DRIVE GEAR BEARING
Chack 1hal Baaring i not rough or wem.
If necessary, replace the baaring, (Sea page EM=31)
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» 3. CHECK BACKLASH OF TIMING GEARS
Using® dial indicator, maasure the backlash.
Standard geiar backlash:
0.02 - .15 mm (0.0008 - 0.0060 In.}
Maximum gaar backlash: 0.20 mm (0.007%1n.)
[f the goar backlash is greater than maximum, replace ihe gears
A% a =et.

ol

Balance Shatt Mo.1 x Qil Pump Balance Shaft No.2 X Injeciion Pump

L _. . -. 3 .
" Rq"'\{_\__.;:l? ":::T
e

R
S S W

:
._‘-l‘l

Lkt il bR
o Ead mager 30 | T
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11

P11

REPLACEMENT
HINT 1 |
Thera are 2 methods (a and b) 1o replace the oil 323l as Tolows:

R

(R T PR

1. * REPLACE CRANKSHAFT FRONT OIL SEAL - !
(a] Itha liminggear cover is re moved fram the cylinder lock;
(1] Usng a screwdrver and harmeer, 1ag out the ail

el

#1013y | heing SST and a hammer, fap in a new oll seal intil
iis surface 15 Nush with the iming gear covar edga.
gt  po214-76011

I -

W3y Apply MP grease to tha oil seallip. i
ik s '
e T e ;I
iy IFthe liming gear cover is installed to Ihe oy inder Block:
(1} Llsing 55T, remewve the oll geal. = |
53T 093010010, 0985020017 o
LY
TS

—t ——

RN Apply MF grease to a new ol seal lip. © !
Using S3T and a hammer, tap i the oil saal urtil iis
gurface is Aush with e timrg gear cover edge.

03214-75011

{<]
(3}

a5T

T:

R — —_
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&:{\ 2. REPLACE INJECTION PUMP DRIVE GEAR CIL SEAL
.
Ol Seaal

{al M the tming gear caver 15 rameyed from cylinder block:

0. b . (1) :I::I'-g & screvwdriver and hammer, tap oul tha cil
E Ny -0 ﬁﬁ |
e et T
£ _.ﬁ:’:{ﬂ{f‘% _f’ ‘]/, I
s 357 -
- ; A Sh
B e 14T

== [A)  Using S5T and a hammer, tag in a new ol seal unt
its surface o5 flush with 1he tirmir g gear cover adge.
S3T  Q9223=78010
1)  Apply MP grease to the oil seal |p, Y-

i
.
. 1
I

o ——— - —_— -

(B) I the tirming guar eTEe 1S NSNS e DYTIOEr ook
{1} Usng a screwdriver, pry cut the oil seal.

NOTICE:

Bo caiul nol 10 damaga the Injaction pump drivg gear.

Tape 1he screwdriver Tip.

-
M

L

=
J s

e .

2y Apply MP grease fo the oil sesl lip. -

{3 Using 55T and a hammer, tag in & new ail seal oril
il surface is flush wilh the iming gear cover adge.

S5T 0822378010 .

Lt |
| .
i T
-.
'

.
L S =
| bl - rar

3. - REPLACE INJECTION PUMP CRIVE GEAR BEARNG
(a) Using SET,. remove 1he bearing.

- 25T 0946040010 [08851-04010, 3295204010,
Q995304020 (8540401 0, 0995504040

L

LARETH]
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(B

Uzing 55T and,a prass, press [n a naw baanmsg.
BET  08212=FH011, (922300010

3t

LR

‘

it




EM-34

Ewaive PREHARRAAL - fhinnc cean

Cut—0H Mark
P1- WA
C:]— = [l
Mo2 Mlar RS EHEI':;
Fub—aear i@ RrnG
Wl
Washer

F1'.IR.'I?J

P el

INSTALLATION

1. ASSEMELE IDLER GEAR

(A} Modint thedlar gear in & visa.

HINT. S

Install tha igler gear with the cut-off mark facing downward.
NOTICE: :

Be careful not to damage tha gear.

o -

foy  nstall the lar gaar spelmng.

‘) Install lhe No2 idlar sub—geear.

yd}  Install the wave washer.

HIMT,

Align the pins on lhe gears wilh tha spring encs.

fe] Using snap ring pliers, install Lhe snap rng.

i Using 55T, align the holes of the idler gear and No.2 idler
sub—gear by turring the Mo.2 idler sub—gear clockwise,
and install a service balt.

SST 0996010010 (0996201 000, OIG62-00600)

ig) Femowa the idler qear assemi:y from the vice and twrn it

upside down,

My Mount the idler gear and No.2 Idler sub—gearin a vice,
NOTICE:
Ba careful not to damage tha gears.
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{if  Pemove the senace Bl
H L}
VH
. ! ;
% )
L L - .
T
{E} =
P-ApgE| - - T o
. j Ingtali the idler gear sping. ]
" {i
P — w::ﬁer ky  Inslall the No 1 idlar sub—gear.
Mo 1 Idles Iy Ingtall the wave washer,
Sub—Gaar HIHT.'
Align the ping an Lhe gaars with tho spnng ends.
; |
.. I
o
(m} Uslng snap ring phers, installthe snag fing.
x _.-rﬁl:f' T -Jl
. # :
’
[ -
"'h-.\,‘ -, -
-\._x N .._.
"
= =
-nrgln PR — eed B d EHTH ™ — e el
(M  Using 85T, align the holes of the idler gaar and No. 1 idlar
sub—gear by turning 1ha No.i ider sub—gear clm:kwise,
ard install a service bolt, [
S5T  (9€9e0~-100" & (09962-01000, OQQBS—DBEDD}
2.  INSTALL TIMING GEAR .- |
NCTICE:

='Ea]

il -

The matchmark on each gear faces the front ¢l the and
ging.

Take care not 1o damages the gear 1e&th whan remoy-
irg Bnd [sialling the gears. Danot uss parts that are
scratched or damaged, they cause noise.

[
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ta)  Install the crankshalf timing gaar. )

THl  Wilh tha crankshalt key groove facirg Lpward,
install the crenkahalt timing gear iMlo the rank-
shall. | ] L

(2]  Whan daing this, the matchmarks of the ol pump
drivie shaft gear and grankskaft imng gear shoutd
be matched at "1",

(3} Using 55T and & hammer, tap in the timing gear.

53T (9E3-00he

—_— e - ST R re——

(&) Install the injecion pump drive gear.
(13 Irslall the s&l key jo the groove ol the ingclion
pUmp drive shaft.
(2) The matchmar+s on the Mo.2 Balanse shak cnvan
gear should be aligned with "37 marks.

%) Inslall a deéw O—ing [0 ThE mpectlon purmp drive
Ear. ) |

L
T

i

— _—
e, - i -

j"\__& . K :"k i
1 - I A

. .
P S |

(] Install the injection pump drive gear set not.
{3) Using S&T, torque the m.
8. ST 0996010010 (09282071000, FE963—00G00
1 Torgue: B4 Nom (850 kgi-cm, 47 #t. b !

| A — |

- = - el - - -t = g o »

¢ Install the idler gear.
(11  Caalthe dar goar shatt with enging ail as shown n
the illustration.

Eng ra Gl
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(21 Ingiall tng Idier gear shaft to the cylrder block

—

{3} Align tha dler gear asssmidy liring marks “5° and
4" with \ne crarnkshall timing gaar mark 5" and in-
jeclsn pumg dina gear timing mark 47 respactive-
ly, and mash the gears.

i4)  Ahgn the fhrust plate setbolfigles. _—I

1
[

s _
* “-'-*rq B n e —

"k

(S} Inslalk thve thrugl plate with the 2 bolis. Torgue the
bakts, . ;
Torque: 50 N.m (300 kgf-cm, 36 ft1bf) 3 -,

e
-
-

Far (B} Rsmiovathe service bolt =+ ]

| S, T 1
. oy e
- % T T =
- I i
v 1] Hatts
P ".‘" %; ¥
. . [
- II" ; i I
. - .o
T - !
1
e 1
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d. INSTALL TIMING GEAR COYER .

@) Mstall 3 new O—ring to the fiming gaar casa.

k)  Remove any ald packing (FIPG) matarial and be careful
rol io Zrop any ail an 118 contact surfaces of the liming
pear caver and cylinder black,

»  Using a razcr blade and gaskel scrapser, remove all
the old packing (FIPG} matgral rom thea gaskal sur-
faces and sadling groove.

* Tharoughly clean all componenls to remove all ihe
H0se material.

'+ Using & non-residus solvanl, ckean both sealing
gurfacas.

&

[,
"
1
h,
'
-

-

{cd  Apply seal packing 1o tha timing gear cover as shown in
thie ilustration. .
Seal packing: Part Mo, 08826—00080 or esquivalent
* Install a ncezle that has beencuttoa 2 -3 mm {0.08
— 2120} opening
»  Pans must be assambled within 5 minutes of ap-
plication. Ctharwasa 1ne materialmusl be ramoved
and reapplled.
r Immediately renove nozzla from the tube and rein-
s1ail sap
(d} Install tha Ziming gear covar with the 13 bolts and # nats,
Torgue: 13 N-m {130 kgf-cm, 9 fi-bF}

i,

| : ia

———— —_——— e —.

(@)  Connesci the vacuurn pipe with 1he bglt, nut @and washar.
Torque: 13 Hm {130 kgf-cm, # 1t-tbf)

.l'._.-\.‘l.

——mr— —w— —r mrT——mr-
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o 15

ML

4. . CHECK INJECTION PUMFP DRIVE SHAFT THRUST
4 ““LEARANCE

ja) Temporarly Install the No2 camshafi IFming pulley and
lange witn the 4 bolts.

B} Move the Ne.2 camshalt timing pulley back, and lorth to
check 1nat the injeclion pump dive shafl has suthcient
thust o earancs.

-.  Reference: 0.15— 0,55 mm {30053 — 0.0297 in_j

If the thrust clegrarces is nol sufficient. [oosen e 2 injachion

pump ouls and 3 purnp stay bolts, than retighten them.

If the thrus! clearance is still nol aufficien], remova the Hdming

gaar caver and ther relrstall i1

£.  INSTALL CRANKSHAFT PLULLEY
{a)  Align the culley set key with the key croove of the pulley.
6] Using S3T and a hammar, tap in the pulley.

S5T [92146MAD

(&) Using S5T, install and torgue the plate bolt.
55T 08213-58012 x 2, 0933000021

. INSTALL VACLULIM PLIMP
fal Install 2 new C—iings 10 1he Wacuum pump.



ENONE LEEAWEIL il T

by Install the vacuum comp with the 2 nuls.
“Torgue: 21 N-m (210 kgf.cm, 15 ft.1bt)
'1/,:) 7. INSTALL CAMSHAFT QIL SEAL RETAINER

5 (Sae payge EM-G4)
/l // 8. INSTALL TIMIMNG BELT AMD PULLEYS
- {Se0 page E-158}

G, INSTALL WATER PUMP PULLEY, FAN AND DRIVE

- 73 1y
Vaguurn Pump BELT {Sea page CL-8)

FaE7G
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CYLINDER HEAD
COMPONENTS
WEY for Mat [nrass WS lor hipld Indaka

. Consinciar Goninl Conztrictar Conleal
. ConrRCin Connegtar

— o uEYimrNeC Intase g,
f‘ k Congnsior Gonsrol
; apuAdzs] e
LI FCY Pipe

r
-

A ,., -
Waouurm Hesa

B LTi e

o

- : o - ) .

‘. . Co S
. S PCY Hose e e WSV for
e 7 T

M. 2 Irtake
v ' . - Congnelar
A . ' Intaka Fips '

. t ] . . Conlral
' o '1_'_=¢-|qu1—=5* ;
Clamp = “ Saal Washwar

_ .Nﬂ.E:.ﬂ.irHﬂSEl——I | B
Exhawst manilok] P - # Gaske:

Heat Insulator 5 e C amy ——E . A t E
; ... %% COE € 5tar .
-\-._l w " C:IIE BrE :I:E. .-Hl.r;:-
@ ! S N, . T R T

Turbocharger Heat L L
Insulator *

52 [530, 18,

Exhaust Manilgk
and Turbocharg e P g e ek e : .
Assembly : ﬁ i ol nr s L o

— # Gasket W,
Turbo Waer Pipg .

-\._{- _\-\-‘-\"‘14.- N
] J—"*—i HH ol
e

STy

e A
+ Gasker! v E P - . ez

*’2

Watar Bypass Hose ' o \J\
Turh:r:ha:gar Eia:.r =:g‘

HN-m ikgfom, f-ld] | - Specivied targue o
. # Non=fausabke par —
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|F'B“.m'|] Tl | @ -y

Timing Belt Cowar

ki

ENGIME MECHAKIC AL G IMDEP HEAD
e |
| Injastan Pipa
B ]
S0, T8 In. B
-
Olfiler Cap —&3 | & dy1p
Mazzle Legkage
. Flpa
Cylinder Head Cowver - -- Grnmmat
Cilow Mug Wiee
.. Gaskat : Gilow P \\ ,--
" Camsheft " Lalcay Fllg |"|Eh“'|
Gonnecior |echan
we Ot __!J, Nﬂmﬂ
- & Gasket
- MNozzla
o - Camshah—cgy Grow Pma - E:m \ oz
. S0 page EM-5a
arlz—iA o [ TN (400, 20 F el Hosa
ing Tumw© 4
Camshatt Qil [ 3rd Turn 50" Wiy Hose Slamg
Saal Aalginar Sel Hey '
b1 Camshaf "o

Timireg Pullay

* [0 (100, T

Timirg Bedt
Gagket '
cup

i

Timireg Balt
Tansinrar

[ M- fhg"-om, K] | - Specified tarque

* Mon—reusable part
* Precogied pan

* Gl —iﬁ', .
. R

Creck
Conneciar

Water Ohatlet

2290, 2

xB

Qif Drpstick
(aide Azsembly




FHCINE MEFCHTAMICAL - CYLINDER HEAD

E—=— Agjusting Shim

Eﬂ-—— Valve Lifter

Ele-— Kgaper _
1nl T phd a ol (E—— Epnng Feainer [;;.}.
' b P R
%— Valvg Spnng
=, -
E—" Spring Sear 5 . '
Engine Hanger ' Haatark':";ater Inlex Pipe

T B—— 0wl -

o Eﬁ Valva Gilide k

Semi Circular Plug

Cylindar Head

L — Valve
I ] /
A ;o —
. A0
“Hm (kglcm, 107 | : Specified 1orque . - |

# MNon—eusabla par
. ® Precoalad parl

lﬁ H-.- -
Eusnm? r @b

‘ 7

 (ashe

=
"

&
&

roh

-
1

Almr




[

Hl 4

ENGINE MECHAMEE - CYTINDER HEXT 7T

[ BB

REMOVAL

1,

2,
{a}

ib)
{c)
i)
(&)
(f}
()
(h)
{i}
dl

{a)
(b

‘DRAIN ENGINE COOLANT

REMCVE INTAKE PIPE

Disconnect the V3V for the No.1 and Mo .2 intake
Consirclor Contro conneclors.,

Disconnect the vacuum hose from the achuator of 1he
chamdar A

Ciscannect the vacuum haose Fom the acbiator of 1he
chamber B

Disconnadt the vacu Jm Nesa from the 3=way [rom vacu-
um puTg) Tar

Ramova the 4 nuls and 4 soal washears.

Use pliers ko pinch the ends ol the clamp legether until the
lock piate engages Ihe caloh,

Make sure the lock plale and catch are engaged seclrely.
Remove the inlake pipe, PCY nase and gasket.
Ramove Ihe accalerator cable brackel fram the inlake
pipa.

Romove ihe VSY for Tha Mo and Na.2 ntgke consirictor
control. (Sea page ED-13)

Remove the bolt and vacuum hose clamp frigm the gyline
der haad.

REMOVE TURBOCHARGER [Sea page TC—6)
REMOVE INJECTION PIPES (Saa pags FL-5}

REMOVYE WATER OUTLET

Gisconnect tha check connector.

Disconnect Ine cnRing wirg glamp,

Diseormact ha Wrbd préssung sensar connestor
Dhsconnect the waker temperature sender gauge connes-
bar.

Remove he 2 nuls, watar outlal and gaskel.

J— —_— b




ENIME MECHAKICAL - CYLINDERHEAD W=

b, REMOVE INTAKE MANIFOLD

ta)  Drsconasct the thratle posilion sansor connechor.

i) Remove the grommet and nut, and disconnect the glaJ
plug wire,

¢} Disconneci thé engine wirg clamg rom the vantui.

| .
ok L

fdy Remove tha 3 nuls, oil dipstick gQuide assembly, intake
rmanilokl and 4 gaskets.

]

Sl T I
1
| . .

| N S

7.  REMOYE NOZZLE LEAKAGE PFIPE
{a] Disvonned] inc fuel nosa from We refunm pips. "
{b] RAemove the 4 nuts, nozzle leakage pipe and 4 gaskals.

| R‘_-f .-"'_ .":.I L.-’iﬂ- 1
' - LE I I
t i
L el _':'_-1—'l I
E:-a'-n-r- i i R !
8. REMOVEINJECTIONWOZZLES -~ =~ = 7

Lging 85T remove the 4 injection nozzles, gaskets and seats.

SST  J32060-64010 (0926854020
HIMT:
Arrange tha injection nozzies in coaesl oroer.
. - 3
..{
P ' T

T -

el el g .
9, REMOYETIMING BELT COYER _-~. .- T

Remove 1ha & holls, 4 s=al washers, 2 clips, fiming batt cover
and gashet.

=
L4 _,-_‘..

- , . 4
a L




EM-16

EMQINE RECHEMCAL - T¥LNDER HESR ™"

A1NTE

171 mm
Haxagan
Wrencn

10. SET NO.4 CYUNDER TC TD ! COMPRESSION
Tum e crankshafl pul-ey clockwise, set bath Mo ang No2
camshaflt pulley grooves al TDC marks,

1. - *-..\ ___..-'"

Al

—_— —_— [N W R TS T

11 IF RE-1FSING TIMING BELT, MARK TiMING EELT
HIMT:

If reusing the tiring belt, draw a dircction arrow an the bett {in
the direction of engma ravolulon), and place matchmarks on
the pulleys and baft a8 shown in the illustration.

a.am ———am. -

12. FREMIOVE TIMING BELT TENSIONER
Allernatety lagzen the 2 bolts. remove them and iming ball tan-
Ligner.

I

13. REMOYE TIMING BELT

{a) Tui iha crankshal 90° countersleckwise,

NOTICE: ' - T e

i the timing bealt is disengagad, having tho crankshsit
pulley &t the wrong angle can gausea the piston head and
valve head to come into conlact with each order when you
ramGcva the Np.1 camshatt timing puliay (step 16), causing
damafe. So always se tha crankshatt pulley a1 the correct
angle.

(0] Hemowe the timing et

14, REMOYE TIMING BELT IDLER PULLEY

Using a 10 mm hexagan wrench, remave the bob, timing be
idler pullay and washer,

—————— ————
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15. REMOYE CYLINDER HEAD COVER
Rermwvea the 10 bolts, 2 nuis, ¢ylinder head cover and gasket.

16. REMOVE NO.1 CAMSHAFT TIMING PULLEY

fa) Hold Iha hexagonal wrench head portion ol the camrshaft
wiih a wrench, and remove the camshaft iming pulley
bt

]
1

— .-

(B EIng SST, rétiive he tlming Aulley.
557 (0950-40014 (09951-04010, DOES2—04010,
0935304020, BHS54—-34010, 0895504051
(g}  Rempva the Bt key,

17. HEMOVE CAMSHAFT OIL SEAL RETAINER

(a} Remove tha 7 bolts holding he camsaft ol seal retalner
ta the cylinder hesarl.

(Y Pry out the camshakt oil 588l relainer.

18. REMOVE CAMSHAFTY

ta)  Umfurmly loosen and remove tha 10 bearing cap bolts in
several passes in ine sequence shown.

(b Remove 1ne % beariny ¢aps and camshaft,

HIMT:

Arranpe the Baaring caps in correct olsy,

b g
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ENQINE MECHANIGAL - CY_INDET: HEAD

19. REMOVE GLOW PLUG CONNECTOR AND GLOW
PLUGS (See page 5T-4)

NOTICE: \

This engine uses ceramic glow plugs. To pravent damage

ta the glow plugs. do nat remove them unless naCesIary.

.

L’.-

2. HEMOVE CYLINDER HEAD —
fa)  Lniformly csan ana ramove the 18 oylinder head balts,
in several passes, in the sequence shown,

HOTICE:
Head warpagse of cracking could result from removing
balta In Incamrect arder, ~

4

Vo —_—— e

{b)y Lift the cylindet MeadMTm e dowels on the Svlirder
tdock, and place the head on wooden blocks on a hanch,

HINT:

Il the cylinder head i dificult to |1 oH, pry wilth & screwdrivar be-

bwvean the cylingder head and block.

NOTICE: “w

Ba careful nct to damage the conlacl surfaces of cylinder

haad and PHock.

|-vuren
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- TR A

Ll i)

DISASSEMBLY

1. “REMOYE ENGINE HANGER K
Aemove the enging hangar from the cylinder haad,

2. REMOVE WIRE CLAMF ERACKET

3.  REMCVYE WATER TEMPERATURE SENDER GAUGE

! o - [‘.'\'.-“"\!‘

4. REMOYE HEATER WATER INLET PIPE :
Aemove the bolt, 2 nurs. heater waler inlet pipe and gaskel,

5. REMOVE YALVE LIFTERS AND SHIMS
HINT.
Arrange tha valva lifters and shims in conect ordar,

- s -

6. REMOYE YALVES

fa) Usirg SST, compress the valve sprrg and remove the 2
keepers,
SST  02202-70020 (C9202-0001 1)

b] Hemova the spring retainer, valve spring, vafve and
Py s8af

HINT:

Arrange tha valvas, valva springs, spring seals and spring re-

t3iners in Correc order,

[ Using needie-nosa pliars, remove the oil seal,
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EWGINE MECHAMCAL - CYLINDER HEAR

NN

7. EREMOYE COMBLUSTION CHAMEERS

Using BST, remove the 4 combinaticn chambers
S5T (820348010

HINT:

Arrange Ihe combuslion chambears in correcl order,

8. REMOVE SEMI-CIRCULAR PLUG

Reamove tha semi=gircalar phug,

b
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Gashal Scraper

-Tf HrhifF

-4t 4:

-11

-1 gl nogd-

B

& o qirla vedr

JEE)

— __ Guide

== Hushing

Ll oL

{NSPECTION. i
1. GLEAN TOP SURFAGES OF PISTONS AND CYL-
INDER BLOCK

Tum the crankshaft, and brirg sach piston lo the top dead
gertar (TOC:. Using a gasket scraper, ismaove all the car-
ban fram the pistan 1o surfacs. R

(@

(b} Remove al tha gasket malesial lromthe top of the r:.ylindal'*
bhack. ;
NOTICE: Pa-eem e i e _J

Be careful not to scraich the surfaces.

(c]  Using camargssad e, blew carlxon and il from the bait
holaz. . .
CAUTION: - !

Prolect your ayes whan using high-compressed air. |

2. HAEMOYE GASKET MATERIAL :
Usirg a gasket scraper, remove all the gasket material from the
eylirder block contac! surface.

NGTIGE: *
Ba careful nedl to seratch the eylindsr bleck contact sur-
lace.

1
I

3. {LEAH COMBUSTION CHAMEERS [
. Lksing & wire brush, ramove all the carbor from he combuoslion

chambars.

NOTICE:

LREY N F] !

-]
Be careful nol 1o seraich the cylindar blotk contact sur-

face. ny e '

VI

- !

- "“-\_

—mam e TR Y

4> CLEANVALVE GUIDE EUSHINGS '
Lsing a valve guide busting brush amd solvent, claan all the
ouide bushings,

!
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ENGINE MECHAMICAL - CYLINDED HEATF
5. CLEAN{LYLIMDER HEAD T
Usind™soll trugh and solvens, thorpughly claan the cylingler
heao. RN

E-l:' 1 _,.-'"I 5, L h-.:'_ﬁ": )
b
I IL"'\-\.\_ 1 Ly
= ’ L-' H‘__- . . I“"\-\.H""'\-

§. INSPECT FOR FLATNESS
Usirg a precision straight edge and leeler gaugs, maasure the
surtaces conlacling the cylmder Block and manlfolds for war-
pane.

Maximum warpage: 0.15 mm (0.0059 in.)
If warpage iz graaber than maximum, replace the cylindsr head

n - _g - :-u_
(=] 4 1 H b
5 - "
K T
A _ et
2t T 4 T
. e .
- r.
. -H-"'“.___H_ _,'-Ill.lll"l
M- Eng E U E
F1° 57 - e
[ =y 4l LT EETRL _ _ - ey
7. % INSPECT FOHR CRACKS I -

- Wsing 5 dyea penatrant, chack the combiustion chambers, intake
parts, axhaust ports and surdace contacting the cylinder Rlock.
If cracked, replace the oyl noder haad.

. .ﬁ .

R AT | .{_‘:‘- .
L, e RETE )
. '\-\_-?.{'.-l W3
e e
Fh‘"‘n_.' T ¥

8. * CLEAM YALVES s e
(a) Leing a gaskel scrapar, chip off any carbon from the vale

head.
by Using & wire brush, theroughly slaan Ihe valve.

| - -

’ i s ’ ll".
| I\J'; ™
L ' e

S
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- delE

2l

91

INSPECT VALYE STEMS AND GUITE BUSHMGS

A —Waing a caliper gauge, measure the i Sica ams i of

guide Dusring.
Bushing insicda diamelet: |
8.010 = &.030 mm (03154 - 0.31E7 In.} '

by Using a micrameter, maagsure the diameter af tha valva
stam.
Valve stem dlamalor: ]
Incake Tl - FE0mmindtan bA146 n
Exhausl TEGT - FETS mm A0 — 340 !

Ich  Subfract tre valee stem darmeter measurement from the

guikde bushing inside diameter measuremight.
Standard oil ¢learancea: ' I

Irvipho O.020 - 0 A%S mm () POGE - 0UHIF2 )

Exhausal 0035 = Q07 i 30014 — QL6020 in)

Maximum oll clearance:

Irinde 208 mm 30071 in]

Exhaust AT nm 3 in ]

If the clearanga iz groater thkan mazimum, repiacea the vahee and
gulde bushing {Sea pags EM-L9)

L-wrﬂ

. . X
10. INSPECT AND GRAIMD VALVES T B
(a) Grind the vave enough to remove pits and carbon
by Check thal the valve is ground to tvé coricet valve face
amjle. i
Valva face angle: 44.5
. | N
. * o ":I-I"'.._h I"--""h . l'
TR W1 Truad | Hang |I"- - -.m“_-__-_b_h:
‘Lo
e} Check the valve head margin thicknass. - 7
|
Standard margin thickness: . oo
Irdgka 15 mm 0 i
. l Cxbmus LF |2 0ET N
iR

romk

P
X

Margin Thimw
}

[}

EMUI ="

Minimum margin thicknass:

IMake 1.1 mru (1 (A3 HL)

Exhiaed 1,8 mm (04T

If the margin thickness is 25 than minimum, repace the valve.
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3] it Cheack tha valva owera | izngth.

=Standard overall length:

103.29 - 103,68 mm (4.06565 — 2.0823 In.}

Minimum pvarall langlh: 10279 mm (3.0468 In) ‘
Owerall Lengtn M 1he overall kngth is ks than minirum, replace the vilve

“\

— | .
1 | L [+
I E
| o
;-ll.r": atn 4t HHTJI-' T

. - — [— —— —

fa] GCheck the surface of the yalve stem &p for wesr.

il the valve s1am tip is wom, resurface the lip with a grinder or
replace the valve,

HOTICE: - : : =4

Do nol grind o more than minimum ovarall lngth.

—
H
R
T.

.- —————

11. INSPECT AND CLEAN VALVE SEATS
(&)  Using 245" carb de culter, resutfaca the valve seals. Re
|— mave aly cnough maoal 1o clean the seats.

B -

L=

i} Check Ihe valve sealing position.
Apgdy a llehr coat o prassian bhig {or white lsad] 1o e
walye fgue, Lghtly press the valve agansl the seat. Do
not rotate valve.
g} Check the valve face and seat for the lollowing:
r | blue appea-s 3607 argund the valve ‘acge, the
valve is concentric. 1l not, replace the valve.
. If blue appears 360" amJnd the valve seat, the
guide and lace are cancaning. If nol, resuriaces the

[MC'HI PYIED

seal

wma o+ ¢ Check that the seat contact is in the middle of the
valve lace with Lha folowing whdth:

111k “5 19mm(0EEE D750
Exhbugt - A - 2.2 i (D.0T1 - C.OAT i)

Il ngt, corract the valve saats as follpws:
(1} |fthe sealing is loo high on the valve face, use 30°

- "r“ and 45° cultcrs to coirccl the seat.
IM15-19mm _ e
Ex1a-22mm

s ! -

re— -—— - - ———
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EMOME MECHAMICAL — LYLINLEAHEALY .o

MN1E5E-15%mm
EX1B-22MM Ao,

ELne~

121 Il the seating is Lo low an the valve lace, use &a"
~,  and 457 culters 1o comact the seat.

'—I'Fi— = .:__-rl'l...

id} Hand=lap the vatwe and valve seat with an abrasive com-
pound.
fe)  Aftar hand-lapping, clean tha valva and valve seal,

'
f————

— e e —E T ———

1Z. INSPECT VALVE SPRINGS
fa] Using a steel sguare, measura the deviation of the vahe

SprinG
Maximum deviation: 2.0 mm {2,072 [n.)
If the deviation ig grealer than maximum, replace the valve

Spring.

b}  Using a vernier caliper, measurg the free length of the

valve spring.
Free l[ength: 38.54 mm (1.9110 In.) - 1
if the free length is nol as specified, replacs the vahe sprino.

— |
i ) :
Y . *—.l

i
- -

(£} Using a sprng kaster, measura the tansion of Lhe valva
spwing at the specified installec lenglh.
Inglalled lansion: S e
301 - 332 M [30.7 —33.9 kgt, 67.7 - T4.7 IbD) !
at 37.0 mm {1.457 in.} : i

Il Ihe installed tension is not as speciled, raplace the vahe
spating.

re
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13 INSPECT CAMSHAFT FOR RUNCUT
(a) ™ace the camshah on Y—blacks. =
iy Using a dial indicator, measure the circle runout gt the
centar journal.
- Maximum girgle ruacet: 0.08 mm (0.00241n.) &
If the circle runowt 15 gredter than masmum, repacs the cam-

shaft. . .
Apc R @ r
tw-.e. i &

A m———— —

- r— [N T —

14. INSPECT CAM LOBES

Using A micrsmetsr. measurs the cam koba halght,
Sandard cam lobe heighl:
IFlhke £4 B0 - 54 GIC it (21579 2 §48in,|
Cxliaus L6 147 - 56 Fal mun [2.2102 =2 2142 0.1
Minimum cam Ioba height:

Ineke =4 33 men A2 1w kr
Exhausl 5% T2 mm & 1337 b

If tha carn lobe keight is less Ihan minemum, replace the cam-

" SRhalt,

el i

ey I

Rl ait Y | b h—

T
it

15. INSPECT CAMSHAFT JOURNALS
Us-ng a micramelar, maasure the journal diamater.
Joumal diameler:
27999 - 27985 mm (L1 = 11018 in)
K the journal diameter 5 not as specified. chack the aoll clear-
ance.

5. INSPECT CAMSHAFT BEARINGS IEEE
Check tha bearings lar f.aking and soanng,

If the beanngs a'e darnaged, replace the beanng caps and cyl-
itwler head as a set.




ENGINE MECHARNCAL

Plastigage

Arnd

PiiG4!

Annd

Ez 13

—ifas -

= CYLMDERHEAD ¥ —

17. INSPECT CAMSHAFT JOURNAL OIL TLEAPANCE
{a) Slean tha bearing caps and camshafl [purnals,
{b) Place the camshat an the cylinder hoad,
(31 Lay astrp of Plastigage across each of 1he camshalt jour-
nals.
id) Iaslall the bearing caps (Soe page El-64)
Torqua: 18 N-m {185 kgl-cm, 13 LAkl
NOTICE: -
Do not lurn the camshaft. o
(¢y Remowve the bearing caps.
1y Measure tne Plastigage al ils wides! pnl.
Standard oll clearance: AR
0,025 — 0.G62 mm {0.0010 - 0.0024 In.)
t Maximum oil clsarance: 0.10 mm (B.03% in.) ;
If the qil Clagiance is greater than maximum, rag.ace the cam-
shaft. If necessary, replace ing baaring caps and cylindar head
as a sotb. e - {
gy Complelaly remeve the Plastigage. |

18. INSPECT CAMSHAFT THRUST CLEARANCE
ia)  Inskall the camshah. {Sas page EM-64)
ip)  Llsing adhal indicator, measura the inmust clearance while
maviri tha camshaft back and forth,
Standard thrusl clearance:
0.08 — (.18 mm {0.0031 - 0,0071 in.}
I Maximam thrust clearanse; 0.25 mm (0.0098 in.}
It the thiusi clearance is greater lhan maximum, replace the
camshall. |f necassary, replace 1he hearing caps and cylinder
head 2o a sat.
19. INSPECT VALVE LIFTERS AND LIFTEA BORES

. a)  Using a caliper gauge, measure ihe Iifter bore damater

of tha cylinder head.
Lifter bora diameder:
40,930 - 40,950 mm (1.6114 - 1.6122 in.)

(6] Using 3 micremsler, maasura tha lifter aiameler.
Lifier diametér:
MLESZ = 40.902 mm (1.609% — 1.6103 in.)
{¢)  Subi-act the lile- diameter measu-emenl from the hftar
bore diameter maasurenent.
Standard il Clearanca:;
0.038 - 0.0E3 mm (00015 — 00025 in.)
Maximum oil clearance: 0.08 mm {0.0031 In.}
If the il clearanca s greaier 1han maximur replace The lifter,
If necessary, replace the Gylinder haad.
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Measuring
Fairt .

20. INSPECT INTAKE AND EXHALIST MANIFOLDS
Using=s precision siraigh” edge and [eeler gauge, measurs the
surfaca contasting the cylinder head far warpage.

Maximurn warpage: 0.40 mm (0.0157 in.)
If wanpage is greater lhan maximom, replace the manilold.

o -I .“".. ) Lo - __,..-'"
e oyt e
21. INSPECT CYLINDEA HEAD BOLTS —— "~ 7~

Using vemier calipers, measura the minimum cuter dameter of
the compressec thraad al the measuing point.

Slandard outar diameter:

11.8 — 12,0 mm {0.465— 0,472 in.}

Minimum outer diameter: 11.6 mm (0.457 In,)
If the outer diameter is less than minimum, replace 1he ball,

-
—_— ..
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Guide
Bashing

anmr

Brrh ialaka and exhaus:

Bushing bore o
diameier mm {im.} Busning size
13.000 - 13.027 .
0.5113 - 0.5128) Use 55T |
15060~ 1354077
(0.5134- 0514 ] UEEOS005
YeaT

&1

REFLACEMENT .
1. "REPLACE VALVE GUIDE BLSHINGS b
[a) Lsing 55T and a hammer, tap cut the guids bushing,
55T  Qg201=-60011
P L . , . "
! - .
' e, J— et
(b}  Using a caliper gauge, measure tha bushing bore diame-
ter ol oyllader head,
£
I
I
|
I
i
|
ey Select a new guide busning (STO or &S 0 05), 1

[t the bushing bare diameatar of he cyhinder head is grealer than
13.027 mm [1.5123 0], mach ne the bushing bore to the Iol-
lowing dirmeansion:

Rebored eylinder head bushing bore dimension: |
13.0580 - 13.077 mm (5135 — 0.5148 In.} )

Il the bushing bore damater of the cvlindegr haad is graatar than
13,077 mim (0.5148 [n,), replace the cylndar head.

(e

{=}

= e B e S ¢ FER RS AN PR W - ——

Using 55T and a haramer, [ n & naw guide bushing un-
til there is 12.8 = 13.2 mm [0.504 - 0.520 in.) protruding
from ke oylirder head

S85T 09201-B0011

| Lo

—_—

Uzing 3 sharp 8 mm reamer, rearn e guids bushirg 10
abtain the standard specified clearance ;See page
EM-51) betwegn the guide bushing and valve stem.
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o

<

“amshah”
]

2. REPLACE CAMSHAFT OIL SEAL
HIMT: ™
Tnere are 2 methods {a and b) to replace the cil seal which are
as follows: _
iay K ihe camshaft oil seal retainer is remaved from the cylin-
der hear; )
(1]  LUsing a screwdriver, tap out the oil seal. -

Faar— TEIEI———— —_—

Wt (g1 Using SST and a hanfier, tap in a new geal unil its
surfaga is flush with the oil seal relainer edge.
SST 0922336011 :

(3} Apply MF graase ia the oil seal ip. o
I R
!,m t AR A

ib) Il the camshalt oll seal relalnes is installed 1o the cylinder
head w0 ———
(1) Lsing a screwdrver, pry oul the oil s&al. &
NOTCE: e
Ea careful not to damage the camahatl. Tapd tha Scrow.
driver tip.

F==H i 2l T

L i—. . - —_ ‘- -

AL

2y Apply MF graase 13 a now ail seal lip.

t3) Using 55T and a hammer, 1apin Lhe gil seal until its
surlace i flush with tha oil seal retainer sdpge.

58T  DE2E34601
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- REASSEMBLY |
at HINT ——
+  Thoroughly slean all pars fo oe assembled.
»  Before Installing the parts, apply fiesh engine il to 4l shd
ing and ralating surfaces.
»  PReplaco all gaskets and oil seals with new anes, -

o — vl L

s S |

Yo :

" - i

SELECT COMBINATION CHAMBER SHIM ™ _"1
I usdng néw Combushc n Shambet:

1) Uksivkg & m crometar, measure Lie thickness of each
used combustion chamber at the positior shown in

tne llusiration. |
12 Measure tha thickness of the naw c-::-ml:rustlc:n
chamber the same way as in (a). o

{Z} From tha thickness of the new chamber suhtran::ttha
-+ thickness of Ihe uged chamber in order 1o Selact the
appeopriate shirm thskness irgm the table baiow,
- Diferance In chamber thickness
= New chamber thickness — Usad chambar thickneas
mm {in.)

Difararysa [0 clambar Jhcknasr 'Srim IrCHneER red]Jine:
mTmin mm [in.]

Fhos 2.02 - Minus Q.08

o Sham redlned
[Fiud 00008 - MAnpg O DS} B
ihﬂ::ill:l;;?a 0.2 [0.00303 04 M MM pacymed

Mirs B0 = Minps 0.7

e " Lo W [Minus 00016~ Mywa O.0033; 905 (0 2}

-t s 3 OB £L05 (200200 or CL1 0 (0.1
shli-es 0003 |
- Min A2 - 1
e I:I'-E:JL::IIEE?JS:—Mi-ﬁ E.ump SR etmpedy L
g NOTICE: i
Do not use twa 0,05 mm {0.0020 in.} shims Instasd of one
0.10 mm {00039 in.} shim.

. Y
by |f reusing combuslion cnamber: :

Inslall the cambuston chanber bagk in fis original pogi-

g e e, T B AR T tion, .
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FROIME MECHANERL - CyLINCER MEMD = —

2. INSTALL COMBLUSTION CHAMBERS

fa) PHgn the knock pin of the combustion chamber with the
notch of the cylinder head.

(by  LUsing a plasic-faced hammer, tap in the combustion
chamber.

oy 1 Using a dial indicator, measure the protrusion aof the come
bustion ehamber fram 1ne cylindar head.
Protrusion:
Minus 0.03 - Plus 0.02 mm
(Minus 0.0D12 — Plus 0,000 in.} p
IF ihe protrusion is kess than spacified, adpst with shims.
Shim thicknass:
ro D05 mm Q0020 Iny
w016 mm (0.0039 iny _
If tha orolrus on is preatar than specification, raplace the cham.
b el sechegh The protougin

—_-

TS —

!

1. INSTALL YALVES

18] Install the ol aal. its

{£]1 Install the valwe.

{¢} Install the spring seat.
] Install the vahe spring.
(¢l Install the spring rotainar.

i Ligng 33T, compress the valve spring and pless Lhe 2
keepers argund the valve stedm.
SET  09202-70020 (09202000110}
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{a;
b}

i)

g

THp o assure a piopar lit. _ '

Using a plastic—aced harmimer, ghtly lap the vahve stem

INSTALL YALVE LIFTERS AND SHIM=

Inctall iha valve ltor and shim.

Check thal the valve [fer rialas smoothly by hand.
INSTALL WATER TEMFERATURE SENDER GAUGE
INSTALL WIRE CLAMP RHACKET

L.

. e —remmar=rr

——a

INSTALL SEMI CTRCULAR PLUG
Remave any ola packing (FIPG) material,
Apply saal packing to Ihe sami cinsular phug 88 shown.
Seal packing: Fart Ho. (382600060 or squivalant
Install the hall circular poug bo the cylinder head.

: el

o, —

[E i

L:niil-lu_g. - d:a.'-l

INSTALL HEATER WATER INLET PIFE

- Insta | a new gaskat, the: healer water inlel pips with the 2 nurs

and bolt,

g,

[EF TR TERTY Y S,

a L

L Temas T - —

- d

INSTALL FRONT ENGINE HANGER

Mtz the fram arging hangar to 1ha oylivder head.

Torgue: #1 N-m {420 kgicm, 30 166
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Aunler

INGSTALLATION
1. CHECK PISTON PROTRUSION AND SELECT CYL-
INDER HEAD GASKET

ta)  Check the pslon protrusions for each c:'_.rlnnder.
(17 Clean tha oylincder ook with soveanl, |
[a)  Sent tha pistsh of the cylinder ta be measured to

shghtly bedora TRE. A
AE\-L r (3} Place adial indicator on the c].rllndar blﬂ-::h and sef
- A k. the alalindicator a1 O mey (00 o
H|NT: T R —t —_ i b
+«  Use a dal malcator measuong Lip a shown in the illistra-
Llely

= ' Make sure that tre measuring tip iz squarg W the cyliacer
olock gaskel sudface and pision head when aking the
Measuramenis.
(@} Flul where the platon head protrudes mosi by slow-
iy twrming ke crankshalt clockwiss and counlars
clochwise. . o Pl

I ———— e mr ——

%) Measore each cylinder at 2 places as shown (n the
Mlustration, meki.ng a tolal of 4 DeERsUrEmMEents.

6]  Fou lhe puston protruslon valoe of edsh cylinder, uss
the ayerage of the & measuremeanls of sach aylin-
der.

Prottusion: 0.08 - 0.33 mm (0.0031 — 0.0130Qin.]

{WWhen ramoving piston and connecting rod assembly)

Il tha protrusion «& ril a5 specilied, remows the Hston and con-

necting red assembly and reinstall it

Al ©

d. Poomty tew. s oo
— L ) - -
-3 . I'\\'-.__h. I_-__‘-_." .
) | .o o '
-.._l_l,..- '\".1 . ' . ....l LR I
e 1 'Il"' I
¥ : . RN
s ! Dt e
. .I.J'i'l Protruson H\"“"'-"C" -\"'.\,:: #__-\-.-rj_-_'.;"' - .\I
| \\ =T 2 ;;‘
' "'q,:: E e #'._.'
1A l I ___,—"'-
Ell HE K TR e e

AL, e dEt L . L R A — A
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EMOIME MECHAMCAL — C¥LINDER HEAD

Hika Mur muer

F11¥12

it} Selecl 8 new cylinder head gasket.
HINT™
There ara § typas of cylinder head gaskat (hole numper 1 to 5]
inshalled at lactary, bul gnby 3 types lor s pply pats (hoke nLm-
bar ™17, "3" and "5, 30 when replac.ng the gaskel seleci from
ane ot 3 typeas above.

Instalied cylinder head gaske thickness:

HHe nambsr "1 0.5 - 0.3k mm RIS - 00354 ]
ek g rber 3 050 — . 0mm 0,030 — g 03341 |
Hal mamber "5 1.00 1,00 mm 00334 - 0.0453 in.]

Salacl the largest pision protrusion value from the mea-

suremenis made, then select the appropriate cylinces
head paskel according to the table below,

Fislor prodnsign - me (i, Laahan iz
00R — 52 12 00078 — 0A0aT) as6 1"
B2 iRk popaT) JA5o 3
T.23 - &35 000t — 030 Jse A"

2.  SETHND.ACYLINDER TO TDC ! COMPRESSION
Turn ihe crankshaft pulley, and align tha wDC mark nf tha timing
gear cover with the Mo 2 camshaft timing pulley

1. PLACE CYLINDER HEAD QN CYLINDER BLOCK 1

. (8] Flace anew cylinder head gaske! in position an the cylin-

oer block.
NOTICE: | . }
Ba carglul ol the installation dirgction. ™%, '
i) Placa the cylinder haad in pasiian an tha evlindar head
gaskat. |

I
1 "-'l

Lmr ——— e e e

|F_._.l'
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BHGINE MECHAMSAL -  TYLINDER HEAD

4. INSTALL CYLINOCER HEAD BOLTS

HINT™

+  Tha gylinder haad bolls are bghlened in 3 progressiva
sleps [slass (b, () and (a)}). -

» . i any bolts is broken or deformed, replacait. .

{a} Apply alight coa: of engine ol on the lhieads and under
the heads of the cylinder head bolls. _

{b} Imstall and unilormily tighten the 18 sylinder head bolts, in
geveral passes, n tha sequance showr,
Torgue: 38 N-m {400 kgl-cm, 29 0}

- ——_—

fc)  Mark the fromt of the eylinder head balt with gaini.

(dy  Hebghien the oyl ndar haad balis 807 in the numenical of-
der shown.

fal  Retighten cylinder head bolls by an additlonal 90°.

1
Fn_:'"d,n' ([ Check that [he panted mark is now facing rearward.
Pairlad Mark 5. |INSTALL GLOW PLUG AND GLOW PLLG CONNECE-
. TOR {See page 3T-4)
¥ e wr i - C

6. - INSTALL CAMSHAFT
. ta)  Place the camshaft on the cylindad baad, facing the key

Qrosvel Liavard.
I !

b} Install the S bearing caps in thelr proper locations.




T
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fc}  Insiall and preioomily Eghten e 10 baanng cap bols n
~mgveral passes in the sequenca shown,
Torqua: 1B H.m (185 kgl.cm, 13 K-1bf
7.  INSTALL CAMSHAFT DL SEAL RETAINER
{a] Femove any old packing [FIPG) matedal anc be carelul
nol 19 drop any ail on the canlact surfacae ! the camshaft
wil geal retainar and oylinder head.
v Lking am@zor blede and gasket scraper, remave all
the okd packing {FIPG} matenal fromthe gazket sur-

lacae and soal-ng groove.,
3« Theroughly clean all companents o remeve ail the
lonse rmarerial.
= Using a noo=rasldue salvent, clean both sealing
sufanes.

- .}

(b} Apply seal packing to the camshaft oil seal retainer 25
shown In the illustration.
Soal packing: Fard Mo. 0882600080 or equivalanl
»  Installa nozzie that has beencul 198 2 =3 mm (.08
— 012 in} opening.

TURE-CT wACkE

HINT:

Aveald applylng an excessive amaun! to the surface.

' Packirg +  Pans must ba assambled within 5 minutes of ap-
12500 plicatman, Ctherwise sne material must be ramoved

and reapplied.
o «  Immediately remove nozz.e froer. e tube and rein-
iall eap. 3 !

s

S LTEL

II- {o]  Apply adnashee 1 2 or 33 threads of the mounting bellend.:
Adhesive.
- Part No. 0883300070, THREE BOND 1324,
- ar equivalent
{d} Insiall the vetainer with the 7 balls. !
Targjuea: 10 N.m {100 kgl-cm, 7 ft-1Bf) !

Aimg Fw e
Bohesive
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ENGIME MECHAMRCAL — CYLINDERHEAD -

Leg b

1
STy

1.5 mm
Hexagon
Wronen

4. INSTALLHO.1 CAMSHAFT TIMING PULLEY

() Tnsiall the sel key o the Key groowve & the camshat.

B Algr the pulley sel key with tha key graove ol Lhe sam-

o shall timing pulley, slide the camshall Liming pullay.

fe]  Temporarily irstall the timing pulley ol

(dY  Holg Ine haxagon wranch head pomon ol the camshaf
with & wransh, ans tighlen tha camshal iming pullay bol
Torque: 98 N.m (1,000 kgf-cm, 72 B-1Gf}

9,  SETNCACYLINDER TO TDC { COMPRESSION
et the timing pulley at each position.
NOTICE:
When turning the crankahaft, the valve heads will hit
aqainst tha piston 1op. S0 do nod turn If more than neces-
Sary.
10. INSTALL TIMING BELT IDLER PULLEY
(@) UDeing a 10 mm Bexagen wrench, nstall the washer and
timing belt idlar pubgy with the boli.
Tarque: 35 N-m (350 kgf.cm, 25 11bf)
{b] Check thal tha idler pullay moves senogihly.
I | goesn't mowe smoathly, check the idle palley and washer,

Pk IR E A

-1 Il.nh,-l: ¥

L - — -

11, INSTALL TIMING BELT

NOTICE: &

The engine should ke coid.

HIMNT:

I re—using the firming bell, align the poirts marked during -
moaval, ard [nsiall ihe bakl wilh the armw pointing o fhe direction
ol &ngine cewo |Ukon.

12.+ SET TIMING BELT TENSKONER -+

(a} Using a press, slowly pregs in fhe push rod usirg 981 -
2 80T M (100 = 1 000 kgl, 220 = 2,205 |bi} ol 10ree,

(b}  Align the hodes ol the push rod and housing, passa 1.5

mim kexagon wrench through the holes to keap tha sal-

s hing positcn of he push rod. 8,
it} Relzase the press. B

o

|- -a-ll.l}\
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ENVRERMEIE ) - CRTRERONEAT

M2iE2

13. |HSTALL TIMING BELT TENSIONER
(&) Temporanly install the iming Belt lensionar with the 2
~n baolis while pushing the idler pul ey loward tha timing beall.
gy Tighlgn the 2 balts. E

Tarque; 13 N.m (120 kgf-cm, 9 ft-1bf) Y

(¢) Femowa lhe 5 mm hexagon wrench bom tha teh.-_unnarr.
l
1 N 1

\ o
e o

14. CHECK YALYE TIMING

Turn Iha crankshalt pulley clackwise and check Ihat each pulley
aligns with the timing marks [TDC mark) as shownindhaillusira-
Han,

If the rmarks do nol algn, remoye the tirmng Delrand reinstall it

oy

15. INSTALL TIMING BELT COVER

fa)  Remov2 any ald pack ng (FIPG) matenal.

(b  Apply sea packing to tha camshat: oil =B& retaner and
tirning ear covar a shown n he lllustration. s
Saal packing: Part No. 0882E-00080 or aqulvalent
(et Install ne pasket (o tha timing balt ¢owvar. i
(d} Ins1all \ne fiming belt cover wilh the 4 seaf washers, bl
and 2 clips.
16. CHECK ANO ADJUST YALVE CLEARANCE
(See page EM-4) .
17. INSTALL CYLINDER HEAD COVER i !
[a) HRemove any old packing (FIFG) material, .
By  Aoply =eal packing to the cylinder head as shown in the
ill ustration,
Saal packing: Far No. 08826-00040 or equivalant |
{z)  Instal the gaskd tothe cylinder haad cover. ;
{d) Instal ithe cylinder head cover with the 10 boits and 2
4 nuts. Unilammly tighlen the balls and nuts in several
* PasEoE. i. -
Torque: & N-m (90 kgf-cm, 78 in.. 16f)




EM-T0
ENGINE BECPARECAL - OYLIMDER HEM
=S 18, {HSTALL INECTION MOZZLES -
: (a) ™ace the neZzie s8a1s and new gaskats Mo the [njechon
nozzle holes of the cylinder heard
(B Using 52T, install the Injction nozzlas.
5T (0926584010 (0926864020}
Tomque: 54 N-m (340 kgt-cm, 40 #1615
HOTICE:
Gvar tormuing could causs nozde deformation and naedia
adhasion or o1her dalegls.

—_— . am

19. INSTALL HOZZLE LEAKAGE PIPE B

{a} Install4d new gasksts andthe leakage pipe with the 4 nuts.
Torque: A0 N-m (300 kgf-cm, 22 f1-1bi}

{B) Conngct the lual hose o tha return pipe,

1 - e
i Tl -

Lo
L]

20. MSTALL INTAKE MANIFOLD .
(3] Place 4 new gaskels in positian on the c:ylinda? haad.
NOTICE:

Be coroful &1 the Installallon directton,

by Connect the ol dipstich guide assembdy,

Cily=a

 — . s —wr

fc)  Install the intake manifold wilh the A ats and oil dipstick.
Linlfeemnly tighlan the nuls in several paszes,
Targue: 25 N-m (290 kpf-cm, 21 ft-IbR

(@) Caonngct the enging wirg clamp 3 Lhe ventor,

(e} Insdall the glow plug wire with the nu: and crommaet.

i1y Connecl the throttl2 position sensor connectar

Al
' oA
= -

[ ————— - —

21. INSTALL WATER OUTLET

(ah  Im=kall g new gaskel and the water outlet with the 2 nuts.
Torgua: 13 N-m (130 kgf.em, 9 i b

(b} Cannect the water temporature Sander gauge connacior.

&) Connact the furbo prassurs sensor Connector.

d}  Cunnggl tha check connecior,

f&}  Connect the engine wire clamp. . -

22, INSTALL INJECTHON PIPES (Sae page FL-13)

23, INSTALL TURBOCHARGER [Sew page TC-16)
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*

FHHAla

24,
3]

{b}

{cl
[}

(&)

{fy

{g)

{h]
(i}
(b

(ki

27,

EM-T1

INSTALL INTAKE PIPE .
metall tha WSV for the Na 1 and No.2, intake consincor
eontrol. {Ses page E0-13)

Imgtall the acoelrator cable Bracket 10 tha intake Dipe
Targue: 20 H-m {204 kgl-cm cm, 15 1B

Place & now gashe onihe ventori.

Connect he intaka pipe and PCY hose.

P R - I

Flace tha clamp lock topelher with the pliers and press
down “he tip of Lhe K4k plate. Carslully let 1he lock spread
apart. Take care nzt to let lhe pliers slip.
Inatall the 4 seal washers and nuts }
Tarque: 12 M. (120 kgl.cm, 3 1.1b5 T
install Ing vacuum hose clamp with the Bolt I The cylinder
haad. 1

. - —_——-

Connect the vacuum hose to the aclvator of the chamber
A

Cionnast the vacuum hose to the actuator of the chamber
8.

Craanect 1he vacuum hose lo the 3—way {from the vacuum
pump).

Connecl the WSY for 1ng No.1 and MNo.2 inlake conslngtor
guniril connectors. . %
FILL WITH ENGINE COOLANT

START ENGINE AND CHECK FOR LEAKS

RECHECK ENGINE COOQLANT LEVEL AND OIL LEV-
EL
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CYLINDER BLOCK
COMPONENTS

FHA

- Alls-alar

_ " Altarmgtor Brackat _.;__;:l" H:;:_ j .
I T - e — .

a2 80, 45 WO e u T r.-| .\1
[FERETT g e o g i P

© % Qasket .
[21 2w 15 | - Jﬁr

Engins
2 Sereqr Connector

bR Water Pump Cover : . ’
1-..\,__1:- - r .:l .L.F H L
— + Caske e Drive Bell ¥ T}‘__ﬂ_:
:.' |j:|.-|in|:|-E|r E|I.'Ii."a'-'- &\
i Insulang:
: . [ Fual Hoga
: Injetion Pumrp s
: ' s
w!:'_f. : # C—FRing S
& - g-_-_ . ¥ ETNTIT) Ty
Watar Fump Pulle e - . 3
! Fluid Coupling T M ot e B
e Gornactor Ressior i T
Fan T Cornedtor .
LA :*.___-_- oy
- SR e Fuel Terng.
; » Vacwum Pipe g‘a'“‘:'r
* Ciaskat GRrector
) Tirmng Control
® Gaskat {?"' : . Wahvs Connecior
Ol Skt A -/ I # DIIF 1er

Chl Prozzura Switch

L annegtar
[ 19 (100, 145

Eng ne Wirg
Clarmp

[N fRghem, #-I)  : Speciiles torgue

+ Yan=rousable pan E nygines 4l Drain Hesa
b Ediad
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RELEngne Mouniing Brazxel

| B R g
o
[ * D-Fing

R
Watar [nlat

! ThermeEiat

e Alemabor _ & Casha
Austing Bar -" Mﬂul’ﬂiﬂﬂ Bracket

pnng

m-:z T} L A @F &
-:ruLl — e _. A ) I
; Refef Val'-"i! ! : . Ciriven Bracks

| —

& Qachket

; : 2l Pump
SnapRing - i {Timing GaarCgsa)]
Ma.? leler ' o
Qe tnead,  Subisear : S DT :
Hier Gaar : l -

L2l R

T g | Noot kder ,

Sub e T - - ;

= i : . | :

Snap Ring ' Idler : B :

@@ Goa - -
Il Sear Wasdigr

WWave  Shat: - - Bearing

|

Idlgr Giaar Sprirg ENERT - Timing Gear Goyvar
?J Washer Spring L8
Thryst o= .

Plale #Crankehakt
Frmt Qil Segl L f+ Injaclion Pump
Orive Ggar
Cramk Shal

Crankshal Puley - @ Tirming Gear
[ 957 (2700, 266} | —@?ﬁ :
Plale Wasnnr L2170, ‘5?‘ VacLum @—1 Injectlon Purnp TR
)y

_ F.mp Drivg Gizar 0. Seal .
[ Mem kgl f-of) | Spacified lorqua & '-Fing - ot
y #Non—eusabla pan fizaton
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Pictan Fing [No.1 Compressio T _ _
Frlston Fring Fislon Ring (Mo 2 Compressicn)
(Bide Aail and Exparsder) . Fiston Pln '
P stan E’ P h— # Snap Ring
® Snap Fing ——iy ll-
LA

Gonagchng Fod Bushing
Connecling Hod Cylinder Augck il Qrifice

Connecting Rod Bearing

LY

W‘ AH Balzange Shal:
Balanca Shaf ¥
Thrusl Washer et

—_—

Rezr End Elata
1313

: Fea - Seal Rataner
o A .8 Bearirg : Cylinder Block
LH BlgnceShatt -+~ ) : :

. 'ﬂi + Upnpaar Crarkshafl
Balarce Shaf L il NM;-;&H ‘ﬂﬁ :  Thrust Washer
Cir v Gear : : o '
' i Crankshatt
Check Vatve -
IR e -

W Lower Main Baaring

Connecung Pod Boanng —-—'—{‘_lﬂ ﬁiﬁ@ Main Begcing Cap
Cannectirg Rod Gﬂﬂ—:—i—% ﬂ | '
s W : i oee Fags EN-34
ut?ls_uauu, ) ; L 'ﬂ' Lawar Granhﬁharl ,f.i.“?uﬁ“ﬁa?’”
2ngd Tum 50 : . Thiust Washer |
- I
SGatkel I
. Ol Hrainar !
("a(Ba, 6B 1n. i) :
3 qrbrabal o " x22 }
Cil Pan o
‘q‘—:— Law Engine Cil Lavel
] #Gazket —& Warrung Sersor Connacoton
| N tkghorm, filof) | Speciivd 10rque ’

LT
¥ Nor=rgrssble par

¥ * Precoated par A
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1.
2.

i

10.
11.
12,
13

14.
14.
16.
17.

18

Remcva the 8 bolts and lywheesl,

DISASSEMELY
"FEMOVE CLUTCH COVER AND DISC

-rr

REMOVE FLYWHEEL

1

1
|
o
: -

.. L]
o . T
-

REMCVE REAR ENDC PLATE

Ramove the boll and end plata.

INSTALL ENGINE TO ENGINE STAND FOR DIS-
ASSEMELY

REMOVE TIMING BELT AND PULLEYS

[5a0 page EM—13) o
REMOVE CYLINDER HEAD

(S0 ppge EM—14) _
REMOVYE ALTERNATOR AND ALTERNATOR BRACK-
ET (Sea page CO=5)

REMOVE WATEHR PUMP [Sée paga 05 —
REMOYE INJECTION PUMP {See paga FU-18} \
REMOVE OIL COOLER (See page LU-21) T
REMOYE TIMING GEARS (See page EM-24) - |
TIMING QEAR CASE [Soe paga LU-7) o
REMOVE WATER INLET AND THERMOSTAT :
{See page CO-11) i
REMOVE WATER TEMPERATURE SENSOR i
REAMOVE ENGIME MOUNTING "
REMOVE CIL PAN

REMOVE PLIMG HOLE "

b - .
*—r-"ﬂ‘_'.l“}._‘\ Y l
LY o
’ ﬁ-:‘l,. . . :
-~ | i
S T J
REMOYE REAR QIL SEAL RETAINER —tn s

Famove the & bolts and retainar. _ i



EM-76

e

AH Ealancﬁ""“ +

Shatt e
iy

Balarvca Shafl

EXOWNMECHANRIE - CviWDES BICER

18. CHECK THRAUST CLEARANCES OF RH AND LH BAL-
ANCE SHAFTS OF ENGINE BALANCER
Lislng a dlal ndicalar, reasure the thrust clearance white moy-
ing the balanca shah cack and Iorth. oot
Standard thrust clearence: . = Lo
0.065 — 0.140 mm {0,002% — 0.0055 n,)
Maximum thrust cleamnce: 0.25 mm {058 in.)
If tha thiust claaranca is gréealer Lhan maimum, replage the bak-
ance shafl thnist washer. .
If necessary, replace the balance shaft.
20. AEMGYE RH AND LH BALAMCE SHAFTS
(@}  Ramove the 2 holis and RH balance shaft,
[b] Remove the 2 bolis and LH balance shaft.

———

W .

1. DISASSEMBLE RH AND LH BALANCE SHAFTS
(@) Mount the weight af the balance shaft in a vise.
MOTICE:

Ba careful not to damage the balance shatt.

i)  Remove Lthe bolt, balance shaft driven gaar and thrust
washer,

22, CHECK CONNECTING ROD THRUST CLEARANCE
Uzng a dial indicator, measure the thrust clearanca whike may-
Ing the conmasting red back and forth,
Standard thrusi clearance; D
.10 = 0,30 sarm (0.0035 - 0.0118 in.) S
Maximum thrus! claarance: 0.4 mm (QLO157 in.) =
IT the Lhrust clearance is groater than maximum, replace the
connceting rod assambly. If necessary, replace the crankshaft.

—_

- nlylele -
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23. REMOVE COMNECTING ROD CAPS AND CHECK OIL
=CLEARANCE
(a)  Lsingapunch or numbering stamp. place matchmarks on
lhe connecling red and cap to ensute corract reassembly,
(b}  Hoamowve the connecling rod cap bods

4 . 1

ic}  Using the 2 rer-oved cornagting red colts, pry the con-
riecling 10d cap cack and forth, znd remove tha cannecl-
ing cap.

HINT. I ' 1

Keep tha |gwer beaning inserted wath the connacting rod cap. |

¢l Clean the crank pin and beanrgy-

&} Check ine crank qnand bearing far pltting and soeatches.

Il 1he crank pin or bearing s damaged, replace tha Deacing s

Il ngcessary, grind of replace the crankshal,

{f}d Lay a stip of I’Jlasﬁgage across tha crank pin.
tgr  Install lhe connecling rod cap withthe 2 balts. 4
(Soa page EM-94) '

15t _
Torgue: 29 M-m {300 kgf-cm, 22 it-1bf) *’I__,-f
2nd Turn 90 ° ) :
NOTICE: I Wil

Do not turn the crankshatt, }“:{’
e

{h} Bermove *he 2 bals, connecting red cap and ower bear-
ing. (See procedure (of and () above)

{}  Measzure ihe Plastigage at s widasl peird. =7~ 777
Standard pil clearance: g
STD; 0.036 = 0.05%4 mm (00014 = 0.O021 iny
U/S 0.25 and WS 0.50: E
0.037 - 0.O77T mm (0.0015 —0.0036¢ in.) e I

Maxlmurm oll claaraace: 0.10 mrm (L0029 in.]
If the il clearance is grealer than maximum, repace the bear-
inge. If necessary, grind or replace tha crankshaft.

______ 1
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HINT:

If usiniTa standard l:eﬂrlng, replace it wilh o having the same
number. I the numbaer of thg beanng cannol be datarmlned, se-
lect the correct bearing by adding togethar the numbars in-
prantad ¢n the crankshal ad connecting rod, 1hen selechrg
he bearing with the same number as the wtal. There arc b
sizes of standard boarings, marked "2, 3", "4°, "5 and "B" ae-
cordinghy.

YLIMIEREBL

T — Hurriber Markad
Cylinder Eack 1 = | 3
Crankshatt 12 al1[alal1]2T3
L1%a badasing 2 |3|4|3[4]|a|4]8]8
w EXAMPLE: Gylinder Rlack 2“ » crankshaft 1=
= Total rumbcr 3 (Usa baanty “37)

Y . . s
Heterance '
Conmscting rod Big end inner dlamater:

Mk, "1 E2.0d — B2.000 mm (24406 = 2 401710
tak, 2 B2 27 - B2.028 mmt [2.4417 - 2 4227 in |
Mark "3 7 03— BEOSE e 1 A — 2 AED i,

crankshatt pin dlametar:

Maih 1" W B mer g 3806 - 8 A3EE N
Mawh 2" SHORE = BH Y5d mm (7 220 - PHRIE
Mgk "3" %98 — 58 954 piirn 12,3221 - 230939 1n.;

Ridge Raamer

i o

FII15?

Standard sizad bearing center wall thickness:

Mare 27 1 436 — 1 4B5 M 40,3585 — 0.L5BE n.)

Mams 3 1 43T - | 432 mT {0.2536 - D.LSE7 i)

Mamk 4" 6403 — LR e 0 NSAT - (0GRS 0 Y

Marte %" I 4585 -1 433 airn (CA53R - D050 .,

WHiwh B 1. A28 — 1.537 mirm (0 oOss = s in s
fil  Complelsly remove tha Plasligage. |
| 1‘%\" . . o [

- -

24. REMDVE METON AND CONNECTING ADD A%
SEMBLIES
{a) Using aridge regmer, rermave all the carbon frem the op
ol thg cylinder,
(b} Fush the pisian, connecling rod assarmbly and upper
bearing through the tog of the evlinder black.
HINT: ol
*»  Kasep the baarings. connesting rod and cap logether.
. Arrange e pslon and cehneging oo azsemblies in cor-
rect arder.

CrTrEr T ETEe L
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25 GHECK CRAMKSHAFT THRUST CLEARANCE
Uziff) & dial indicalor, measure the thrusd elesrance while prying
the crankshaft back and forh with a screwdrivear.

Standard thrust clearmance:

0,040 — G240 mm {0.0316 — D009 [n.)

Maximum thrust clearanca: 0.30 mm (0.07118 n.}
I the thrust clearance s grater than maximum, replace the
thrus! washers 42 a sel.

Thrust washer thickness:

grwd fes gl 16 a0

PHIT{3

ST 2430 - 280 mm [0.0857 - 00976 in
U'S 0250 2555 — 2805 o 10, Y005 = & 1025 I |
LR v 2408 — 2. 53 mm [0.0AB1 - d.0001 i ]
|
|y

'y

26. REMOVE WAIN BEARING CAPS AND CHECK DL
CLEARANCE A

(a) Unilormly locsen and remove the main beaning cap holts

In several passes, in the sequence shown.

| ~
" .

b=

(b} Using the remocved main bearing cap bolts, pry tha masn
beaindg cap back and farth, ana ramava 1he man bearmg
caps, Iwer bearings and lower thrust washers [Nob
main bearing cap only). 3

HiNT: : _

»  Koop the lower bearing and main bearing ¢ap iegethar. -
«  Arrange the man bearng caps and lower thrust washers
in corract order. L

I
| - — |

() Lift out the frankshatt.

HIMNT:

Kespn the Upper Deatings and upger thrust washers togalher

with he gylindar block.

(d]  Chean sach man journal and bearing.

B Chetk #act mamn jourmal and bedaring 1or pitding and
SOratChes.

IF ihe jaurnal or Beanng is damaged, replace the bearings. K

nacassary, gnnd of replace the srankshal,
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A

i Pla_shgége
[ —

Mr;f:i‘% — No.5
’_r:r/flk MNo.4

i " Noa
o =" e
B\ )
e
LR ":":-II"-"'- l':"ﬂ. .-:U_
.-=“"fI

Mark 2. 9. 4.5
or B el
L A 1055
.:w N aF.
a

{1 Place the crankshafl on the gy indir buock.

{3) =Ry astip of Plasligage across each journal.
{hy Install the ma-n baaring caps. {Gae pags EM-24)
15t
Tormue: 45 H-m (500 kgtem, 36 1tIbH
2nd Tum 20 °
NOTICE:
Do nat tumn the crankshatt.
{ij  HRempve e maln bearing aps. {See procadune (a) and
= (b above)

(] Meazur: the Plastigage a1 its wigdest point.
Standard clearance:
STD: 0.036 = .03 mm (0.0014 = 3.8021 In.)
'S 0.25 and LVS 0.50:
0.037— G077 mm (0.0015 — 000X ImL}
Maximum claarance: 0.10 mm {0.0033 ik.)

atem T e o w

HINT.
If rep'acing the cylinder block subassembly, the besring shan-
darel elaarancs will bea:

0,036 — 0.O54 mm (00074 — 0.0021 In.}
IF the oil slearance is goated than maximum, replaca the bear-
inga. If necessany, grind ar replase the crankshabl,
HIMT:
I wsiryg & slandard baanng, replace it wilh ong having Ihe saime
numbar. [l the number of the bearing cannct be determined, £o-
lect the correct bearing by adding fogether the numbers im-
prinied on 1he cylinder block and crankshafi, then selacting Ihe

bearing with tha 2ame numbar as tha total. Thare are 5 sizres

of etandand bearings, marked 27, "3", %", "5 and & ascording:
lyr. !
[

T —— Mumber &/ arked
~ Ldindar biock 1 & 3 |
Crankaha't NHEIEEIEIRREE
Lhats Badatirg 2343 4|54 . BB
ERAMPLE: Gylirader bhoch “2' + crankshafl "1"
- Tatal rumbsr 2 {Use baaring ™37
Ly Al
Hefarence
Cylinder block maln journal bore diameter:
Mark ™" 75.000 — 75.008 nn (2.9528 - 29530 ir.}
Mark 2 T5.006 — T3.01 2 i 1 29550 - 50532 r.
PAark 3 75012 - 75,018 rhen (3.9538 - 3.9535In,)
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Crankshalt journal diameter

Wk 1 B QG4 = OO0 Mo (5755 — 2 7RET )
KMlark "2 Ed 906 - B9800 men (275 - E ST IR
Mpik "3 E3.9E2 — 9.9 mm & FAEhE - & Thixing

Standard sized baaring centar wall thickness:

B Cylinder Biock
Ll - i Chiliee

= R

uﬂ"::l __'"'I\
S/ Ve
& /

Wark ~¥ ZAT - 2B mm (TS ATV ]
Mk " ey - 2a8Bmnn L 0T - $ETE |
Iank "d" Eaps - 3 AZE enru (C0FTH - &S In |
Mank 5" ZaFR  2.a3° men (0 0DED - ik 0961 in |
ek T~ 2B - 2.434 mm i G - £ 058 i

(«} Comploctely rermove the Plastigage.
27. REMOYE CRAMKSHAFT

(a)  LiA out the crankshaft,

ip)  Remowe (e uppaer bearings &and oppes” 1hrusl washes

HINT:

from the cylindar black,

Arrange the main bearing caps, bearings and thrush washers in

comact order,

?B. REMOYE CHECK YALYES AND QOIL MOZZLES
Remove the 4 checH valvas and il nazzlas.

o e rd)

priH gt —
7
Jeerms

20, REMQVYE CYLINDER BLOCK DRIFICE
Remova the cylindar tock orifcs from the cylinoer BHlodck,

N

3). GCHECKFIT EETWEEH PISTOH AND PISTON PIN
Try 1o move Ihe piston back and borh on the piston pn.
Il any movement iz fell, replace 11e piston aad pin a5 a sal.
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by
HIMT:
SEran

(@

fc)

HINT:
]

REMOYE PISTON RINGS
Dreing a piston ring axpander, remeve the 2 comprassion
rirmgs and oil ring.

Hemaowe the cail by hand.

@@ tha rings i correcl ardar only.

bl

C BSCONNECT CONNECTING ROD FROM PISTON

Lising a smal screwdriver. pry off the snap ring lomm Lhe
pston. ]
Gradually heat tha pislon o apprex. 80°C (140°F}

Using a plastc—aced hammer and brass bar, lighlly tap
out the mslen pln and remeoyve Lhe cennecling rod.

The piston pin are malched gal. ' e LT,

Arrange Lthe pislans, gins, rings, connecling rods and
bearings in correct ordar.

]
1
1
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AL &

INSPECTION .

1. CLEANCYLINDER BLOCK

fa) Hemawve the gaskelmatenal.
Using a gasket scraper, remove all the gaska) malsnal
from the Wep surtaca of the cybinder block. |

ror

b " Clean tha gyl.nder block e !
Using & 304 Brush and solvent, tharcughly clean the cylin-

| dar black. S 0 I

- . o | |

X2 INSPECT TOP SURFACE OF CYLINDER BLOCK FOR
FLATNESS

Using a praciston siiaight adge and ls2ler gavge, measure (12
surfacce contacling the oyl nde- head gazket for warpage. -

Maximum warpage: 0,10 mm {00035 in.) !
{Fwarpase 13 greatar thar maximum, replace the cylinder black,

- ’ |
1
Jar, - g g - — .I
— e
- 1
T i ] -|=9"I-;_-,hh .
-z —--_:] - !
N,
- e
1. Y
2 |
1 -
] L=
1 “, ‘n
A " L Ay
3
e R

3 INSPECT CYLINDER FOR YERTICAL SCRATCHES

. Wigually check the cylinder for vertical scralches

Il daap seralches arg presen:, rebore ail the 4 gylindars. If nec-
eS5ary. replace tha cylindar block. :

d. INSPECT CYLINDER BORE DIAMETER ""1
HINT. B
Thare gre 3 sizes of Lha s1andard cylinder bore diamejer,

marked ™17, "2" and "3" accordingly. The mark 15 slamped on the

lop af the cylindar bloek.
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5 Thrast
Dirsrtian

G Axsal
Directicn

Fromt =

133 mm
(0,35 in)
Migdle ©

1 mm
(0.35.n.)

b LT
iameher

IR L

KIS0

/d

fa
Ridge Rearar

i T

A1 B3t

L3RIl 1]

R 0 \__-_______’,; .Ebnglz =8¢
. M.
| Ciylingar
Biack Ddfice
"'.""'lﬂ—l-l""‘III

P dat

CTTTNEEN BRI

Using a cylinder gauge, measura tha oyllndar bora diamelar o
posiitons A, B and € in 1he threst and axal o rections.
Bitandard diamatsr:

-

ST iearh, B OO - 55 O e 117735 - 17798 ind
ST Mah BG6.013 - 5G.0A0 nm[d. 7793 - 1.7007 in.]
ST %ah 3 D — B k3 mm 137303 — 3 Te0V 0 |

Maximum diamoter;

oTD B2 irmn {3.7ERE p1.]
505 46 73 mim {38085 N )
0TS 655 mm ;5 3+-3T7 n.h
NG 1) @7 £3 mm {3 HETH Ny

N the gigmeter 8 graaler (nan mas g, repora all 1ng 4 oylin-
derms. I nacessary, raplacs the cylinder blogk,

.
e
| A :
. L - . R
T Ty .
I T v
| e AL
5 REMOYE BT!.LEEH 'hIDGE T

It the wear ks less Than 0.2 mma {0,008 in), using & ridge reamer.
grind 1he 1op o "he cylinder.

et
!

—— -

E. INSPECT MAIN BEARING CAP BOLTS
- Uging vemiar calipers, maasurs the minimum alametet of the
compressed Inread al the measunng point.

et
2. Standard diamater: Ty o Mg
: 13.500 — 14.000 mm (0.5315 - 0.5512 in.)

Minlmum diamede; 12560 mm {0.4961 in.}
If ther charnedan 1s less than minimum, replace he polt.

| - .

7. ' IHSPECT CYLINDEA BLOCK QORIFKCE ™~

Wisually check that the onfice is nol clogped —
_ 51 il
o A
. 'h.'!.:'-.' 4
A r
- | .I"'-\.‘_ ,.' |'
~r F e
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Pistaor
Rinpg
Grogve

LR

8. CLEANPISTON .
(@) ‘D=ing a gaskel scraper, remove Lhe carbon from the pis-
ton top.

or

i i

{b} Using agroove tleaning 100l of broken ring, clean the ps-
fon flrg roaves.

P

- . - -

tch  Usirg sobvéni End a Beush, thorooghly clean the piston.”
NOTICE: _
D¢ Not Las B wire brush, ..

| - 4 o~
« ety
£ 1 : S/
\"‘-_--"/ * i
eurrg _ .

—_— il

9. INSPECT PISTON AND PISTON RING

- (@) Inspect the pston ol claarance. -

HINT: % ¢ .
Thete ara 3 sizes of the standard pislon dlametar, marked *17,
'2" and "3" accordingly  The mark i stamped on he piston top.
(1)  LUsing & micrometer, nedsure the pistan diametetr at
right angles Lo the paslon pin center line, 56 & mm
f2.315 k) from the piston head. |

Pision diameter: = '
T Mok 95,940 — A5 350 mm {377 2 - 5FTTEL)
STO Mark 2 A5 GA0 - 05 T men (3 TTTE =5 YT
OT0O Mk 3 BS860 - 95 FP0 mm Q. - A TR i)

% L A6 bl — 86 A70 MM 43 TS - 3 FIAT i)

5 DTS BEES0 - BE TR mm R0 - 00T in )

LN 10l 04 Ol — 5B 070 mm L3 B1ED —J.E1*T inh

(2] Measure the cylinder bare diameter in the thrst
directions. [Ses pags EM-24}1



EMGME NECHAMICAL - CYLIMDER ELOMGK

*ER

Faelar
Gauge

Mew Fistan Ring

Fl7h

Ne.2 and OHl Ring

Faerlar

i3]  Swubiractihe piston diameter measuremert rom the
= &linger baote diamaler measu‘emant,
Standard ol clearanca: .
0050 - 0070 mm {0.0020 - 0.0028 in)
Maximum oil cleasancea: 0.14 mm {0055 in}
I the oil mearance is grealer than maximum, replace qll the 4
pistons and rebore all the 4 cylinders. 11 necessary, replaces the
cylinder block. - -
HINT: ~
{Use new cylindar blogk): Use a pislon with the same Aumber
mark, as the cylinder bore diameler marked on Ihe cylinder
Block.

-\'.
- ]

-

I
L

S

e

(b} Inspect the piston ring groave clearance.
{1) Nz ring:
Install & new Mo, piston Ang to the pistan. Using a
feeler gauge, maasure Ihe clearanoa helwasn naw
prsion g and the wall of the ang grocve.
Aing groove clearanca (Mo.1}: _
0050 — 0.130 mm (0.0024 = 5.0043 In) -~ -

-~

t {2} Mo.2and o mg:
Using a teeler gauge, measure tha clearance te
fween tha rew piston ring and the wall of the ring

qroove,

Ring groova clearance (Mo.2 and ol ring):
k2 Qs L J0 m il I02d - GOt b 1
oil O Gl — oL 050 -y r0 OG0 - 10029 0n ) .

if the clearance is greater than maximum, replace the pision,

fz)  Inspect the psioh nng end gao.

{1} Ingsrt the piston ring inlo the cylinder bore.

(2} Using a piston, pusk the pislon ring a Litlle beayang
the boflom of thanrg iawvel | 120 mey (4.72 10, ) e
the tog of the cyvhingder biock.

-—wn
—_—
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ENGINE MECHANCAL - CYLUINDER BLOHCHK A
{(3) Using a feeler gauge, measura (he cnd gap.
-Btandarc érd gap:
Ma.l J 350 — 0 bk om0 2126 - 00254 n )
ko2 3 £E0 — £ H00 A (0 0157 - (LK in)
] 1200 — 0 0 ma 1 W - 00197 In )
KBaximum and gap:
.1 1 Fama il Jankin.
Ma 1 1 mm il Ja3%in.;
| Q.8 m 0 IS N

If the end gag is greate- than meaximum, replace the piston ring.
If tho end gap 15 greater than maximurt, Bven with a rew pision
nmg, relzore all the 4 cylindg s or replace the sylinger Hock.

i} Inspectihe pistion gen it
A BATC {47E°F), you should be able to push the pision

ko pionis The piston pin hole wilh yalr thumb,

=1

il st ,

i

ie)  Using a tod aigner and fasler gauge. check the connect-
ing rod allgnment.
{1)  Check for bend.
Maximum bend:
Q.03 mm (0.0012 in.) per 100 mm {3.94 in.)
|f bend i gaater than maximum, replace the connecling rod as-
semiHy.

w18} Check for fwist. T

Maximum bwiai:

0.15 rnm {&.0089 n.} par 100 mm (3.94 In.}
It twisl 1s greatar Ihan max murn, replace the cannecting roas as-

&My

A T — —— -

- ar - . y

r

L

[}

) ]
b

1

1

—_eimt mr

F
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[fI  Using vernigr ¢allipers, measare the minimum dianeter of
e comprassad bolt at the measuring point.
; Standard diamatier:
i' B.40G = 8.600 mm (0.3307 — 23385 1In.)
Minimum diameter: 820 mm (0.3228 in.}
H1he diameter is less than minimum, replacs the connasting rod
Exali.

. eyl

(g} Inspect tha piston prs ol dearance,

[1]  Using caliper gauge, maasure the inside diamatar
al the connecting rod bushing.

Bushing inside diameter:

34.012 = 34.024 mm (1.3397 — 1.3395 In.)

" {21 - Using a micrometer, maasura the pis'on pin diame-
tar,
Pigzhon pla diameter:
34.000 - 24,012 mn {1.3386 - 13391 in.)
i3]  SBubiract the plstor pan diarmeler measuement from
the bushing inzida d amakar maasuremanl.
Standard oil clearance:
0.008 - 0.0016 mm (3.0003 - 0.0006 Ir.) * "3
Maximum oil clearanee: 0,03 mm {30012 in.)
i thi pil clearance is greater than maumum, replase the bush-
ing. If r@cassary, raslace tha peion and piston pin as 8 set.

L ) lvr

. .
. i

e — =i

1Q

- INSPECT RH AND LH BALANCE SHAFT
(3}

Using cylirder gauge, maasura the inside diameter af the
balance shafl aanng,
Bearng inslde diatmédar (from frant sids):

Mo d2 (XK. = &2 D25 mm (1 6hith - 16T I
Mo 2 &1 X1 - 14T mm (1 B4 - 1 B151n]
Mo 3 F2 000 - 2020 mun [1.2988 - 12806 m

Priel ™

—— e e . b=
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B Using 3 micrometar, moasure the diameter ol he balancs
Satt main ournals. )
Mair journal diameter {from iront side):

M1 A1 ] =41 I Mm 1.z 12 = 1.LE20r )
M 2 df 31 - A0 850 mmn M.G115= 1812 .]
Mo 51.841 - 3~ 351 mm 11,2570 - 1,2583r

iz}  Subiract the balance shaft main jurnal dlameter maa-
sutement fram Lhe balance shaft bearing insids dameter

rrgasy rement.
Lt Standard oll clearanga:
EREE L PG & G Mo 0 G — I 078 men 203016 - 0.E0F a1 )
o2 00 = [ 079 mn 6 - 0.E0E 1)
Mix 0 06— GO0 mT 0 - 0055
Maximum ol clearance:
Mn1 grEamm MM )
Hu2 18 mm 0,375 A1)
Mo d 01 0.7 1)
I the dearance ic graatar than maximum, reglace tha cyiinder
- e o e = ———— blpck and balance shait,
r = ym -

11. INSPECT CRANKSHAFT FCR RUNOUT
{al Placa the crankshatt on V-blocks,
(bt Using a chal indicalor, measure the circle runowl at the
center journal.
Maximum circle minoui: 0.06 mm (0.0024 [n.) -
Il the aircle runout 1B gréaler thar maximum, replace the crank-
shiak,

12, INSPECT MAIN JOURNALS AND CRANK PINS

(a; Using a migrameter, maacure the diameler ol each main
folrnal and crank pin.
Maln joumal diameter:

5100 E8.982 - MEOCD qurn 0 TESE - 275G M)
LNS D 2% 0. 7a5 — g0 TES mwen 2 P50 - 2 7465 1
LS 08 E9. 4495 — £, 505 rwe {27360 — 2 736 a0

| | Fl 14
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[

s

LTI

o Crank pin diameter:

“wTD S SR — SO O] e [2 3281 — 2 3355 0
e 0.25 S0 /45 - 50755 muim 23189 - 22152 1.}
LB 0.50 S8 495 — 58 505 mm |2 J0E3 -2 3132 m )

If the diameter & mot g5 speclied, chack the oll claaranca {See
pane EM=75]. If neceszany, qrind or meplace the crankshafl,
(b Check gach nain journal and crank pan lor tapar and out-
sf—round ae shown.
Maximilm tager and cut-of-round: . -
0.020 mam (0.0O0S n.)
If Ihe taper and pubul~ound is greater than maximum, replace
the crankshaft.
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REPLACEMENT

1. REPLACE OVERSIZED (O/S) PISTONS

' -_-.p-.rp...."

HIKNT:

dore all the 4 cylinders to the QFS piston oulside diameter.
Reptace all the piston rngs with ones to match the OS5

pi skons.

i@l Kepp the VS pislons.
S plston diamelar:
O 0.50 B4 — 5 4 0 mm (3 P9ER .72 0n
CWS 0,75 95630 — 30,720 mm {3 A06T  LabMr.|
O 100 s Q) — 05,070 mm (LETEE - 33177 |

| —

- k- i
- A L I
; Tz :
et L":' = '{P- e -t e

Llsing & misTmeias MEasUE Mg R e 3l
angkes o the pislon pin ceantar Lne, 588 mm (2315 in,):

from the pislon head .- " _

Caleulate the amount each cylinderis 1o be rabored as k-

lows: : -

Size fo ba rehofed = P + ¢ - l
P = Plzion diametaer

¢ = Plston clearance

0.050 —£1.07¢ ervn (0.0020 — 0.0028 in.}
H = Alkswance far hanlng

0.02 mm (0.0 in) or less

—_

“{d}  Bowe and hong Gylinder t caleylated dimensions.
Maximum honing: 0.02 mm {G.0008 in.)
NOTICE:

Excass honlng will desiroy the finlshed roundness.

2.
(a)

[ep—

— - N

REFLACE CONNECTING ROO BUSHING
Using 55T and a prese, press oul the bushing.
IS5T  OOZEE-ET010 (292220EC10, 05222 -00030)
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FBrumnd Fila

=

o~
oy

f Cal Her i

Rall

o257

EvSES]

TRATHIQ

AL = AT MIINEH CC

by Using a round file, lighfly flla off any roughness from tha
gmvall end of the connecling rod.

[c} Alach the bushing fo 55T with the all of 33T inside the
oil hole of the busking.

55T (022267010 (0822206020}

{d) Allgn the il holes of 8 new bushing and the connecting
) rﬂd. 1 .

- ini o e

(@] Using S5T and a press, press in the bushing.
85T COR22-E7C10 (DOE22-DE0S, ND222-06020,
' Q%222 DACIO)

. "ﬂr'3 g

(fi  Using a pin hole grindsr, hone the bushing ta oblain the
standargd specifiad clearance (See page EM-B3) La-
wwoon the bushing and piston gin.




EM-41
EMCINE WMECHAMICAL - CYHINDER BLOCEK - - -

Pator tg]  Chack tha piston pin fit at normal reom ternpevalure  Coat

f o TR Fin = tha p.glan pinwith engine oil, and push it inic Ihe connect-
) A}'m,‘ e ingy el with your thumb NIJ

e o ™ 3.  GRIND AND HONE MAIN JOURNALS AND/OR CRA
Ay i e d] hS PINS |
- i j ' T”LL* ; Gringd and hizna the main journals anddor crank pins to he fin-

i de, - N ished underslrad d amaler {See page EM—22).

4 i f'y—’ - Ingtall new ma.h journal andier crankshafl pin undergized baar-
. . ] O3 .

4. REPLACE CRANKSHAFT REAR DIL SEAL _""_|

S ‘ HIMNT: :
W There ara 2 methods (A and 8) (o replace e ou seal which ara
nofeig e : a3 follows.
q . _ ,
T —

ta) If lhe rear oil seal ~stainer 13 remaved om the cylindar
block:
(1) LU=ing 4 scrowdrver and hammer, tap od: tha oil

seal | i N :

P2 e e i

{21 Usine S5Tand 2 hammer. lap in 4 ned ol Saar ankil
ils sudase 5 flush with the rear gil seal relaner
oris goga. |
S5T 0522315020 (aeh2-10010 i
v3)  Apply MP prease o the ail seal lip.

xh ’:,';" ' ' !l
8

1 .
.
T,
L ——_— .

{b) K the rear oil seal retainer is nsialad to the cylirdar block:
{1} Using & knife, cut off tha ail seal lip.
2y Using a screwdrar, pry out the oil seal.

NOTICE: | 1

Ba careful ngt to damage the crankshaft. Tape the screw-

griver tip. | v’f

o= TN ~

|

(3)  Apply MP FSe 1o ¥ oil seal lip. —
(43 Using S5T and & harnes, tap in the il scal unt|is

swriace 15 flush with the rear ol saal retainer adge.
- 85T  09223=13030, OF252-10010

M L A




EM-54
RO RCRRNCAT - CATIROER BLOCK

L Rl

REASSEMBLY

HINT: i ;
+  Thoroughly claan all pans (o b assemblad. L
»  Before installing the pars, apply fresh engine il to all slid-
ing and rotatling sufaces. x .

. Replace all gaskats, O—ings and oil seals witk new pars.
1. ASSEMELE PMETON AND CONNECTING ROD

{a) Install a new snap ring o0 ane side of the piston pin hale.
BeLt (b Gracdually haal the plston o 80°CATEF).

{t)  Coal he platon pln wilh enging il

(] Adgn the Iront marks o the pislen and cnnnﬂctlng roud,
and push w1 the pision p n with your thumk,

2] Install a new snap nng on the oiher side of the piston pin
hole.

-

T cEmeTu W - — r———r—r -

2, INSTALL PISTONHIRGE ~ ~~~ 777
(@}  Inslall the coil by hand.
(B} Install 5 piston nng expander, install the ol ripg,

- A

U
B Jus I :‘_F-""! —— -
WM, T
Faca the end gap ol the cil fng in the opposie diregtion of ool
|eint.
|
- weo |
!
I -
| . A S 1]
Cnl Rang Ends S ' v

__ Fisten Ring | (¢} Using a piston ring expander, install the 2 compression
Expange: rings with 1he code mark lacing upward.

R P T T

Code mark:
Mo 1H
M2 ™




ENGINE MECHANICAL —  CTLIMDER B 00K

-_X*JE Fireg
|
|

Fr-::n'r
Mark 1 o
: Gl
Mn.1 Ring _—
il AR
ﬂ—ﬂylin-::ler Biock
i Dhifice

idl  Posifion the pilan Angs so < 3 M ©- 0 Sl .
~=showrn. ]
NOTICE: -

Do not align the ring ands,

1
1w

3.  INSTALL BEARINGS _
fa)  Align the bearing claw with tha groove af tha connecling
ol O connECRng Cap.

b} Install thy bearngs i tha connecting “od and connecting
rod cap. .
|
11 L
1 e
. ter T T
PR
- |
o
- &
dom W i
!
" i
- - —arwer —
4, INSTALL CYLINDER BLOCK ORIFICE ~— |
nstall Ihe cylinder bleck orilice to the cylinder brock. |
R R b
1 I - .
. S
IIl I: .-__,.r g q
1% - )
-

5, IHSTALL OIL NOZZILES AND CHECK VALVES

ia]  Align Ihe pin of the oil nozzle with e pin ha.e of the gylin-
dear block. .
tby  Install the vil no2zle with the check valva. Inatall the 4 il

nozZles and check valves.
Torgue: 25 N-m (260 kgf-cm, 19 RbT}

o J



ENORHE HMECHANCAL __ CYLNDER B OCH

Kain Bearing

Flld

FlHQ

Thrus! Washer

L]

E. INSTALL MAIN BEARINGS

tay “Alignihe bearing claw with tha Claw groove of the cylinder
block, and push in lhe 5 uppar baarings.

'ill‘-:{m

(B} Align the beanng claw with the claw groowve of the maidn
bearing cap, and push in the 5 kower bearings.

7.  FLACE CRANKSHAFT CN CYLIMNDER BLOCK

Pace the crankshaft on the cylinder orock

| I

| N
%,

B INSTALL LIF'IjEH THRUST WASHERS -

ta]  Push the crankshaft toward the front [rear) side.
i) Install the 2 thrust washers 10 the NS journal poston of
the cylinder black with the oil grocwes facing outward.
9. | PLACE MAIN BEARING CAF AND LOWER THRUSY
: WASHERS ON CYLINDER BLOCK
(@) Install ha 2 thrusl washers on the N0.5 beanng cap wih
the grocves facing oubward. -
| .-.r‘--__ '_.__.. L P - " |__J-‘:-:
1 - . _.-' \‘.‘ I{;
A R | -
P /
bl Install the 5 main baasing caps i thelr proper kecations,
HIMNT:
Each baanng cap has a number and front mark. ~-h.“."“~--f;
10. INSTALL MAIN BEARING CAP BOLTS a
HINT, i

»  Themain bedanng cap bolks are tightaned In 2 prograssie |

sleps (Elape (b) and (d}. ] =
o I any one of the man beaing cap bet iz broken or de
tomed, replade it e .
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ENGINE MECHAMCAL - CyLMDER-MOON - -

L] Tiel 1]

Front hark
L rore]

o
4 L

Fron Mark -
yProtruskan’

fap  Apply 2 lighl coat of angine oil on the threeds and - ar
thwe heads of the man beannyg Cap DoHs. i

(by  Install and unidormby Gghlen the 10 bolis of the main b -

' ing caps N several pagees, in N8 SEQuaNcE 5w

Torgue: 39 N-m (500 kgf-cm, 16 f-1bi}

Il any ona ol the main beanng cap Eelis does not mest the

torque speclfication, replace the main bearing cap boll.

jc]  Mark lhe front of the main bearing cap ball with paint.

{11 PAatighten the main beanng cap bols 90 7 in the Au-
merical ordar shown above,

{21 Chack that the paimted mark s now ata 90 * angle
ta the front.

{3}y Cheackihat the crankshalt turns smoamly.

(4} Gneck the crankshalt thrust clearance|Ses page
EM 91

INSTALL PISTON AND CONNECTING ROD AG-
SEMBLIES

Using & pistan rng comprassor. pugh the correetly numbered
piston and connecting red assemblias inko 2ach cylindar with
the fram mark of the piston lacing forward.

1.

Y

- r — .o

12. PLACE CONNECYING ROD CAP ON CONNECTING

ROD

€] Matsh the numbared connecting red cap with the con-
nacting rod,

{6y Install Ihe connecting rod cap with the Iient mark facing
lorwatd.

]



Pairled Wark
o

rQe

AL - ovLNmEM BRTRIET

{5} Install the connecting red cap bolts.
HINT:™
= The sonmeding rod cap nuls are tightened n 2 progras-
ive Steps (steps (3 and (d}).
I any connecting rod balt 15 brokan or daformed, raplace
Tl
(d  Apphk a light of enclne oil on the heesds and under the
heads of he tonnectng rod cap bolls.
(&) insiall and alternately tghian the bolls of the connecting
nad cap i gaveral passas.

i Torgque: 29 N-m {300 kgf-om, 22 Hbd)

If gy ong of the connecting red cap bolts doss not meat tha
lorque specificalion. rep ace ‘he cap bal.
(i Mark the front of the connacling rad cap bolt with paint.

. L | [

1
1

rg} Raefighen the connacting rod cap bolis 807 as shown .

'}  Check Ihat the painted mark s now al a 80" angle o the
front.

iy ' Checkihat the crankshaff tums smoothhy.

1. CHECK CONNECTING ROD THRUST CLEARANCE
(S0 stap EM-T5)

14. INSTALL REAR OIL SEAL AETAIMER

a4l FRemove any olg packing (FIPG) material and be careful
rob to drop any il or the cortact surfaces o the reiginer
and cylinder black.

v Llzing 3 razcr blada and pagked sCraper, remove 3l
the old packing (FIP{3} matenial rom the gasket sur-
faces and =eadling grocw.

«  Thoroughly claan all companants o ramove all the
loose material. .

* Using 3 ncn-residuc solvent, chean bolth sealirg
surfaces. -

—n —r——— " L am—

{B} " “Apply seal pecking to the retainer az shown in the illusira-
lich.
Seal packing: Part Mo, 08826-00000 or equlvalent
. visiall a nozzle thet nas been culioa £ —3 mm (0.08
=012 in.} Dpening.
HINT:
Ayoid applying an oxcessive amoun 1o the suface. .
+ = Farts must bo assembled wihin & mingtas of ap-
phcation. Chherwsa the materal musl ba removad
pnd redpplied.
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Balanea hat
Owlvan Gear —in

e o

Theusl
Washar

PRI T

FI7adr

r"""-h._._'"_"’ 1
ELaIa nog
Shett

Al - (oVIMDER MLOCK —
v Immediately re move nezzhe from the tube snd reen-
=  slall cap. +

e nstall the ratainer with the 5 bolis.
Tarque: 13 N-m (130 kgt-cm, 9 H-lbf)
T = -
.{;':-
i. t n »{ -
: W " ff [N
B "'h,. :
i ————— e it n are e

15. “ASSFMBLY R END LH BALANCE SHAFTS — “'"'E

(@) Maunt the welght of the balance shaft in a vise, ~ |

NOTICE: . |

Ba careful nat to damags tha balance shafts, -

(bh  Align the balance shafl knock pin with the knodk pin hele
of ther balance shaft driven gear, inslall the thrust washer
and balance shatl driven gear.

(¢}  Instal and torque the balt. d
Torque: 32 N-m (320 kgf.cm, 23 t1bf) !

16. INSTALL RH AND LH BALANGE SHAFTS

{a)  Ihatall the AH balance shal with tha 2 bolts.

{b) Insial the LH balance skafi with the 2 bolis.

Terque: 8 N-m (85 kgf.em, 74 in. 1bf)

17. INSTALL PLUG HOLE

1&. INSTALL ENGINE MOUNTING
Torque: &8 H.m (633 kgf.cm, 50 it A}

13, INSTALL WATEFR TEMPERATURE SENSOR

2D, INSTALL WATER INLET ANDO THRUWSTAT (Sae page
CO-13)

21, INSTALL QL COQLER {Ses page LU-21)

22, INSTALL OIL PAN AND TIMING GEAR CASE (Sce
paga LU-12)

23, IMSTALL INJECTION PUMP {Sce page FL-25)

24, INSTALL TIMING GEARS {See page ENM-34)

25. INSTALL WATER PUMP (Soa page CO-8)

26. INSTALL ALTERMATOR AND ALTERHNATOR BRACK-
ET {Sea page CO-8)

Z7. INSTALL CYLINDER HEAD {S&a paqge EM-84)
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Adnashs

PAILNE NECHAMCAL - EVLINDERELOEK -
28.

INSTALL TIMING BELT AND PULLEYS
TSee page EM-18)

29. DISCONNECT EMGINE FROM ENGINE STAKWND

30. INSTALLHAEAR END PLATE T -

Insiall the rear gnd plate with the boll, Lo g
Torque: & N-m {85 kgt-cm, 74 in.- 0l

31. INSTALL FLYWHEEL

fa) Apply adnesiva tc 2 or 3 thraads of the mounling t:-:]lt erdd,
Adhesive:
Farl No. 08833-07), THREE BOND 1324, or equiva-
lent i e -

L'.rutr"l

)" Tnstall the fywheel on the drafkshak CT

(g} insial and uniformly tighien e mounting Ralls in saveral
passes, inthe seguance shawn.
Torque: 178 N-m (1,820 kgi-cm, 131 ft1bh) ™

32. INSTALL CLUTCH COVER AND DISC

Lp e B PR
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TURBOCHARGING —  TROHJELESHOOTING

L

TROUBLESHOOTING

PROBLEM SYMPTOMS TABLE

HINT:
Belore traublashodting the turbochargar, firs! check the engina lisell. (valve claarance, engine coMmpression,
e
INSLUFFICIENT ACCELERATION, LACK OF POWER DR EXCESSIVE FUEL CONSU MPTHN
Prresbhs Canza Ghozk Prooscuee g Garsshen balhzd S pagE
1. Tarbaschab{ire P boo [ow Chrck taronechargIrg prESSUra T
2 Fastricied inldke spstam ot Check miaks gir seslesn, and repad o saalACS RaMS 85 Eft—1
oy Y HE B3y E
3, Laek m inag dir 3reiem Chech alake gir sysimm, and reper oo iadacs pans a5 Efd—1
- EM a4
4. FAeslilsled sanaus Fyslam Cheeh axPauBt syshar, and ragar of repkce pacls 39 res- .
EERA"Y.
5. Letak. 11 enbiacs] degle T Dhach pabaush meshsdtt, 3w resdr of TelonE Cats 35 re- EM—da
GEEAMNy.
&, Enrul e urbochE par o Dol Hn Check wighn nl horbaw: sl wd replacs Gearng g
Ing d recaisay. o
Chiack nal and vadinl plagse o webine aratt, and raplesoe
- T bapnng housing 1 nsoessary, -
ABHOEMAL NOIGE
Fessicle Cause Check Pinoacrg @od Comeclsan Meahod Sean prge
1. Turbchasg ng faa insuBior re2onBnce Check |oa ksosa, migy oparty -nsiallad or defomed nsukale O
rutls adbcdl, ard repair ur gpfac 4 NECRRAA
T Eardl ¢ wipcecnapor aparalion hook mrinan of Iudsine 5134, 3°d rdpl2cs Bearag inur.
I3 1l raCaSEATY. . Te_1n
Chack 3eal and radial plavs ol horbing shall wrd replaca
Eeaning housing ¥ necassany

ENCESSIVE QL CONSUMPTICN OR WHITE EXHAUST

NOTICE:  ..p wi .

1

Some all mist Ih blowby Irem PCY is narmal. Do not mislake It for alf teak from turbocharger.

Possible Gaso L hegk Frocegare and Sarcohan Fulkod 3@k nAgs
Fauty hyrogcharpar oil soal Chenck lor oi lakage i eabaos; Lyoiem
. a: + Agmageg gukaus! manilold coweila ian Lbee kanger.
b arad el 100 BERaSed Earka gepedia pe ke
wheal Eicacess Zacrkan dapsxis indicelm 8 Ly [y Turbo- o=
-

wlhiarygar.

Gheck lar gl bakage I intake ar awskam.

eihech or amad andd Eofal 213y O wrbing shat. A m-
Pl Beadeingg hoalpan # FECa5EIy
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Pealamaaos - ose s mascanlam g B

“NOCHNRRET - AMRDCHERARH

TURBOCHARGER y

PRECAUTION RNV WA e
MAINTEMANCE PRECAUTION

{a)

-1

Do nod s1op the engine immediately after pulling a trafar
or afler high speed o uphlll drvirg. [die the sngine 1or 20

oaTear st T oA - — 120 aegends, depending on how hard the vehicle has

—_— -

RSN AL R PR TR

F TR ‘M iC 1T bBnE el

(e
()

been dnven.

Mvaid sucden accclevatian ar racing immedialaly afta
slaring a coid engine.

K 1he turbocharger iz found 1o be defective and mMust be

- replaced, chack far the cause, and rapair ¢r replace the

following items as neccssary:

N
i
|
|
]
1.

SR CEGTEG T ALRELE 0 e rdt Olé L -THI-

il b3

UL, (R - LY R

fdi -

T

Fl =24

oan #5 shas 8oEl v - w3t Jna bt - LR

«  Enging ol level and quakly - =
= Conditicns undear which the lurbucharger was usad
«  Oillinas keading to the mrbacharger

. a
Lk bt [

WL e 1

1=}

(M}

(g
{h}

fil

(i

{kJ

L I
aHY e L)

Use catlon when remewing and reinstalling the turbe-
wharger assembly. Cha not drop it ar bang i against any-
thing ar arasg il by waslly—deformed pans, such aa the as-
tualor or rad, whan roving i

Belare removing the urbocharger, plug the intaka and ex-
Raust ports and il inlet te prevent ealry of dirt or olher lar-
eign materal.

e

If repfacing the lurbocharger, check for Bocumulation of
sludge particlcs in tha ol pipes, and if negassary, replace
the oil pipes. i
Complslaly remave 1he gaskat adhered to Ihe lubrication
ail pipe Nlange and furbochargar oll Nange.

¥When replacing Boll or nuts, usa only anthorlzad raplace-
meant pans (o pravert breakage or geformatcn,

K replacing ihe lurbocharger, put 20 cm® (1.2 cu n.) of ol
inla e turbochangar ol inlet and wm the impaller wheel
by hand 1o spvead il 10 the beanng.

If owarhauling or replacing the emnglng, cul the luel supply
afler reaszambly and crank the enging ior 30 secords 1o
distribute cll througheut the engine. Then aliow the en-
qihe to Kl for BO seconds,

Do ndl fun g engine wilth 2 cleaner removed, as his
may cawss farawyn maledial o enter and damage the im-
paller whesl operating at high speed.



TURBOCHARGMNG —  MUREDCHAACZER
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"5 " CHECK TURBOCHARGER PRESSURE

ON-VEHICLE INSPECTION >
1. THSPECT INTAKE AIR SYSTEM -
Check lar laakane or ¢ ogging belween the gir ceaner housirng
and wrbock arger inlet and berveen the lurbocharger outlel and
aylinder haead. .
= Clogged air cleaner ... Glean or replace elamant
. Hoses collapsed or dafarmead _... Fepar or raplace
»  Leakage from connechans . Check each connec-
lion and repair l
v Cracks i components . Check ard replace
2. INSPECT EXHALST 5YSTEM
Check for leakage or clogging betwean the tylinder head and
wrbochearger milet and berween the lurbacharger owlet ard ex-
haust pig,
+  Deoformed components . . Fegain or replace
. Foroign matenal i* passages . Remowe
+  Leakage from companents ... Resair or rasEace
- Cracks in compongnis ... Check and rep.acsy

-

[y ¥Warm up engine. .
B Using a 3-way cofifcton, connacl SET (turbocharge
| pressure gaJge) o the haze leading 1¢ tha ntake man-

~ ik, _
ST 0890200241 '

(s} Press in the clurch pedal, Ihen press the accelorator pad-
al down as far as it will go.  Measure the wrbocharging

- pregsura al maximum spesd (approx. 4,600 rprm}

Slandard pressure:

51 - 7 kPa [0.52 — (.68 kgliomZ, 7.4 = 9.7 psl)

. K the pressure |s less than specified, check the intake air and

axhaus! systems for leakage. 5 v

IF thare 15 no lmakage, replace the turbochargar.
|t the pressure is abowe spacilication, check il Ihe acluator hose
1% disconneciod or cracsed. | ngl, replace the rbockargar.,
4. INSFECT IMPELLER WHEEL FOTATICN

[Sa0 page TC—10)
£ INSPECT ACTUATOR OPERATION

(See page TC—10)
6. INSPECT TUABO PRESSLURE SENQR I

{Sae page ED-18)

_— ———r ——— -
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TURBOCHARGING -  TURGCCHARGER
Y& for Mo 1 Inake 1:"'5"":_; :”’1_ "
Constricior Sontrod C'”' rie
Connacter : c“":ft"lm"
VSV tor Na, 1 Ipfake Cannector
1 Consiriclor Sarirol )
: 0o _ ﬁ?f A
- - PCY Plpe " Vacuum
' * ; : .ﬂ% Hosa
- 1™y .. -"'_'lﬂl . [F?B_-él: -_.1-- ._:'.
1 1 E ; ., I
o, Lo i 5 L
B PGV Hese i L VEY for
- . No.2 Inlake
r,g": Do Canstncior
'5:“"1‘"3‘ 10 "|F."|"-ﬂ Pt e - H.:rr: =t - E_-__ - :'-\._ E . 'r__.--' " Cﬂl’l'rcﬂ
prma s YR Iitaks FIIF'E'—_'_]:_I B = e - T 12120, §)
5. S . {:lamp p = :
Evhaust Mani‘n'd ! e No .2 Ai-Hose Seul Washer
Heal Insulatar | : e Clamp——#3 L Gas.km
! & G m- E‘i-% Acelarator
s —JFP-\ @r_M Cabila Brac-at
et |
T Turb:u:harg&r
-,;_I" T Heal Irsulgtr .
'-.:" = .'-"”.
* Giaskel | T
ﬁ * Cashet #E {
Waler Bypass Hosg
Nem (kglcmy, fllbl) 0 Spaciad torgus
v #* hor—raLsable par i




TURBOCHARGMG -  TURBOCHARGER

st okl mot 2.

Turbacharger

Air nlet Eloow
'

[ M- (kpd-em, IR | Specified tarqua
g # Nor—ausable part

Housireg

Aciuainr Hoss —

[ M- flgf-cm, Aty | - Speeified 1orqus
B * Mor—eusable par

Turgine How=mg

_.

—— {28, 3L - lhﬂl

Bearing Hovsirg .o

Sidle Plete e, T Plang Waster
4 @E?/ﬂ gy e

# Gasket

TR e H_,r ,-E_ Piaie Washar
o iﬁ- o Acualor
El __..-"
_"-. . '.F- - -
-~ -
Jia ’.‘__.- : .'r: :.\
."-.-

181 {185, 14)
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TURABOCHARGING - TURBCHARGEN
'" . REMOVAL -
; 1. DRAIMENGINE COOLANT ~~~° — —777F

'L 2. REMOVE INTAKE PIPE (See page EM—44)
= 3. REMOYE TURBOCHARGER HEAT INSULATOR

e o Aemowve tha 3 bolts and heat insulator,
' 4. AEMOWVE EXHAUST MANIFOLD HEAT INSULATOR

Femowe [hie & bolls and et insulalor

WAz \-

5. HAEMOYE TURBOWATER PIPE

fa) [Dhscornecl ibe 2 water bypass boses rom the lurbo war
2 plpe. . -

[0y Remave the 2 nuis. Bolt. waler pipe and gaskel.

TS - -iA

-

A — =

5. REMOYE TURBINE CUTLET ELBONY
Hemove the 4 nuls, oullel elbow ana gaskel.

RS

ERELTEECT |

—_—— e e

7. REMOVE TURBOCHARGER STAY

Hamowe the bolt, nul and tuibacharger stay.

8 AREMOVE TURBOCHARGER AMND EXHAUST MAN-
[FOLD ASSEMBLY

ta)  Remove the 2 bolls and union boll from the lurbe oif pipe.

by Aemowve the § nuis, glate washars, 2 bolls, Ihe lubochar-
gat, exnausl manifold assembly and 3 gaskets.

9. HEMOVE TURBD (ML FIPE FROM TURBEOCHARGER

Remove t1e 2 nuts, cil pipe and gaskot.

EPLE
10. RAEMOVYE EXHAUST MANIFOLD FROM TURBCCHAR-
GER - : ®
Femove the 3 nuts, axhaust manifold ane gasket.
11. REMDVE AIR INLET ELBOW FROM TURBOCHAR-
GER 1
Remave the € nuts. Inlat elbow and gasker.

-

] aup _-!-::F!'_. e e p—r




TURBOCHARGING - TURBOUHARGER
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DISASSEMBLY
1. INSPECT TURBINE SHAFT ROTATION
Grasp I7e edge of the turbing shaft, and lumn i1, Chech that H'u

tursing shal tums smoothly i

if the turting shaft doss net torn ar if it tumns with a heayy drag,
replace the wrbacharger. o

! 1

] to _ . _ — i |

2, INSPECT AXNIAL PLAY OF TURBINE SHAFT

{a) WUsingadial ndicator, inser the needle of the d al indicator
inlo the exheust side.

{b] Mowe the turbine shak in an axial direction, maazora the
avial play of the wrbine shaft,
Maximum axial play: 0.15 mm (0.0063 in.)

I the axial play ia grealar than maamum, replace the turbothar-

CIar.

3. INSPECT FADIAL PLAY OF TURBINE SHAFT ~—
{a} Using adial mdicalor, inscr the needle of tha dial indicator
into the oil outled Fola, and sel il in the centar of tha turkbene
shiafl.
{h}  Mave the lurbing shatl n a radial direction, measure Lhe
raddial play at the turoine shall.
Masrmum radial play: 0.11 mm [0.5043 in.) i
11 the rachal pay is graatsr than mazimurm, replace the urbo-
charger. '

4, INSPECT ACTUATOR AND WASTE GATE VALYE OP-

ERATION : a |
{ay Disconnec! i actlatar hose from the cQmprassor kgus-
lrh; h

() Using SST apply aporox. 116 kPa (1.18 kgfiom?. 167 pel)
ot pressJre 19 the actualar. . T
58T  09992-00242 i - " '

(c]  Move the actwalor push'rad, and chechk hat the wasle
qate vahme is GDen.

i the rod does not move, replace the 2clualor oF lrpocnarger.

HOTICE:

Hevar apply more than 141 kPa (1.44 kgficm?, 20.5 psi) of

preassura (o ihe actualr

td) Reconnact the actuater hose to the compresset housing.

5. AEMOVE BEARING HOUSING SIDE PLATE FROM
TURBLMHARGER

Remave the 7 Balts, side plate and gasket,
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TUREBEANAEING  —  TURRECHARCER

E. REMOYE ACTUATOR

ta)  Drscornect the aslualor hose form he compreasor hous-
Ing.

ib) Using 55T, apply pressure o 1he acluator. \
SET 0990200242 '

NGTICE:

Navar apply mare than 141 kPa {1.44 kghcn?, 20.5 psi) of

pressure ko the actsataor.

(2} Femcwve the 2 bolts halding the actualor (o the Compes-
&0r housing.

idy Remowe lhe E-nng holding the asiuzion push rad io the
wazte gale valva link, and remowve the actualor.

7. HEWMQVE COMFPRESE0R HOUSING

(@} Place the matchmarks on the compressor housing and
Bearing hobs ng

1l |

| l .o _-v"'J

e

- -

Y u

(bY™"Dsing snap ring pliers, Temove the snas ring fram 1he
COMpEassor housing.

HINT.

Do not remireg the shap ing with force fram the turbocharmer.

wd

. u,
— - - .-
L0t 1 | e -~ . -

i .|I:e'\=.-=

) Using a plasticaced harrner, lap ool the cormprassor
housing. N

NOTICE:

Remove the compressor housing as siraight as possibla

and do not make the impeller wheed inlarfera with the come

prassor housing,

8. REMOVE BEARING HOUSING -

{a} Flace ‘hg matchmarks on the Y—band, turbine housmg
and bearng Rousing,

{L} Femave Ihe balt, aul and Y—and.

LT



TG-S
TOMCRIONEINE, - TURSOCHARGER

(2)  Uzing a plast c—faced nammar, tap oul ik Beanre hous-
ma.

HOTICE: O
Remave the baaring housing as strakght as possible and 30
nal make 1he turkine whoel interfare wlih 1he turbing bhaus-
ing. _

() Remove ihe shap ring from the lurbashargar.
(a}  Ramove tha O—ing iram the beanng housng.

i abitni hib 9oded &) 1 geonta) M2aid onw noprizll g |

4

here S
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TUREOCHARGIMG - TURBOCHARGER

77722 Conditioner

BoId

Tz p—-

INSPECTION .

1. TLEAN AND INSPECT TURBINE HOUSING

&) Spraythe engine conditioner lo the saclicn where the car-
bon dift is adhered. -

NGTICE:

Ba carahul not to arage the maltchmark of tha turbing hous-

tng.

(B}  Uzing a wira iugh, ramgve all the camon dinl Inads he
hurbiine hoLsirg.

NOTICE:

Clean the zhrgud section shown in ihe lllustratlon suth-

clently. And clean the wasie gate valve saat sufficiently,

toa.

HrJT:

Whan trea carbon dirl 18 heavily adharad, remowse it Lsitg the

serewdinver and Lhe ke,

i} Wash with comprassed Air or & sheam cleaner.
HOTICE:
Wash sufficienily withaut leaving any irragular objecls

(a)  Gheck ihal Ineva is no bors madse by 1he inlerlerance wilh
1hg turbing wagel sn the shroud section,

If the: Wrbing nausing is having ramarkabla damage or bare, re-

place the lurbine howsng and beaning baasing.

(o] Move the waste gate vabee link and check that il runs
smaothly withoul shckirg.

I the link is bad running, clean again. If it 5 bad running, gven

aftar cleaning, replace the lurbine housing




TURBOCHAROMNG - T
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2.  GCLEAN COMPRESSOR HOUSING
fa) e carefu nod o drop any ol an the conlact surfaces of
.. the compressor housing and bearing hausing. _
b  Wipe ofl the dirt from the insida of the housing with a shop
iy, 8 - |
yud g i
. - | i ™

! ferzl il - |

‘ . > gl




TpocHINENG - FINERIAREES

Wachmark

Dk W—HAand

REASSEMBLY -

1. TI':ISTALL BEARING HOLSING

(@} Install the snap ring IS e luerboeharge:

HINT.

In advance, put the snaprirg through the bearing housing.

{b] install & naw CO-rirgg to lhe bearing howsing,

it}  Align the pin ol the {urkine housing with Ihe pin hole of the
hearing nousirg.

—_ - ——— —_—

- . - - _

{d] Install the baaring housing to tha turbine housing.

NOTICE:

. Install the baaring housing straight, and be careful
not 10 damage tha turking wheal.

» Incase ¢f having ditizulty ¢f prassing in the bear ng
housing 1o install wilth 2 hand dua to hard angage-
ment, apply the procedure {c).

HIMNT:

Apply a lttle penatrate rusr srevantior lugricant anto tha en-

gagemenl seckon to make installation aasiar.

{2} In cage lhal the engagement of the bearlag housing is
hard. using 551 and a press, install the beaning hausing
while chacking tha smeoth rotation of he impa ler wheel,
ST DOELO-32014 (08301 -32070)

HOTICE:

= Do not held the turbine housing with 1ha stud hofis.

»  Basuratoinstall the bearimg housing straight without
Lifting a3 the ahaft may bent and cause the (rregular
hoisa.

»  Press in the bearing housing slowly. When the rota-
fion of the impeller wheel bacomes heavy, return the
press immadiately and do the operalion agaln.

+«  After Instalted, check that the furbine shaft turns

smpathly.

) Place a new ard obd {used) Y—bands in ling, then reprint
fhe malichmark position on the old V—tand to the new
e,
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TURBOCHARGHE - TURBCCHARGER

T

gy Abgn the matchmerks on lhe V—bard, furne housing
“and bearing housing, and tamporarily Hghian wilh 2 e
balt and nut. el
Torgue: 4.8 N-m {49 kgf.cm, 42 in.16h

ih]  Using 2 brass bar and hammer, hit 2 ¢r 3 times lighlly at
gach place inorder of 1 throLgh §

fi} v Tightan Ine B and nut mors. e
Torque: 4.6 N-m 148 kgtcm, 42 in.. bt} i

iyl Using a brass bar ard hammer, hit 2 or 3 timas lighlly at
aach place of 1 and 4.

(k] Tighten the balt and nut completohy. ¥ i

- ]

2. INSTALL COMPRESSOR HOUSING
fa}  Alignthe kncck pin of tne bearing houging with tha notch
&t the cornorassor hausing, ang ingiall lhem,
HOTICE:
* Do not maks the impailer whasl Intarfare with the
 Ccompraseor hausing.
« = Check that the turbing shaft truns smaothly.

) Lsing snap rlng phiers, inslall the snap Hng 12 the som-
presscr hadsing.

A, INSTALL ACTUATCR
ra]  Using 55T, apply pressuie to the acluator,
5T 0E092-00241
MNOTICE:
MNavaer apply more than 141 kPa [1.44 kglem?, 20.5 pei} o
Fressure to the actuator.
(B Connect tha aciualor push rod o tha waszle gate valve link
wih 8 naw E—nng.
(el Install g ocluaier with 1ka 2 Balls.
Torguse: 13.1 H-m (185 kgl-cm, 14 ®t-Ibh
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TUREOCHARWG -  TUMRCCUI e

2 Ol

{d) Remove the SET. -~

"-,‘ ' L

I

4 '+ ADJUST ACTUATOR PUSH AOD STROKE

NOTHCE:

Mever apply marg than 141 kPa (1.44 kghiem?, 26.5 psi) of

pressure to the actuatar,

{a) Using adial indicalor, set the dial ncieatarin a stra ght linae
with the acluator push rod.

{6} Using 55T, apply 119 kPa (1.21 kglem?, 17.2 pai) of pres-
sura to the actustor, and measure e actuatar push rod
Flroke _ o

55T  (988I-0024P T
{th  Fromihe 1able below select the plate washer thickness 1o

e A Afjve -
Sl

+t #Hy gratec

., Atmpr

-meD £y oab pan Qe s4] Holer @l G

maich the stroke rmeasurad in (D) e,

Sr-vha MBS erd Femuinet p ate aasher hizkngss
e [un h mTin.’
1.20 = 1.7 (72 - DJBET) M Mo rad
1.71 = 2 2000 06 732 — DRGE] 1.5 {0
g1 -2 Tk OER0 - 0 105 | 7en039;
A7 =3 2T -1 13 - TPl
32 -4 120 - Do1dIT) LI -
AT =L 23 [95] =4 1EAd) 200
A T 1EST = D018 a00E;
4,71 =920 |k 1E5d — Q2LAT) Foog
521 -G T (28] -G 23 405157
511 =K #1radas - D2adl) 4 30047
AE1 - T H2A4E O 2G00; 5. 51497
BT =T 200284 - G202 550217
V.21 =7 M .2859 - GG 6000236
701 W B[ A5A5 =G A2RE H 6.5 [0, 256

wEg it B Al

Py &5l R

PN R TR L

and FL

NOTICE: . | —,————
» _ Use s combination of plata washars of 0.5 mm {0.020
" Ing, 1.0 mm (0039 tn.), 2.0 mm (0079 In.) and 3.0 mm
{0.118 in.} thicknass 10 achigve the redquired thick-

. NeEs.

.1p.m Use the same thickness of plate washar for the 2 Ioca-
’r! tions tetween the aciuator and compragssar hausing.
« ' It the plale washer thickness exceeds 3.5 mm (0.138

FW 2 jn, replace the actuator installation bolts with Lhe

il

balls frovn the kil par.

=
o
~
i
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TURBOCHNACING - THRE X TINNSE R

(dy  Llsing S5T apply approx, 119 kPa (1.21 kgftomd, 17.2 psi)
—cf pressure ta the actuator, and install he salecied pale
washars batwesn the acwabar and comprassor hausing

wilh the 2 bolis.
Torqua: 19.1 N-m {195 kgf.cm, 14 fi-Ibf)

O PR I | 4
wan 5 et ! f";"q_‘} )
o= T
LI

——t——— —

fa} WUsing SET, apely approx. 11.2kPa{1.13 kghom?®, 16.1 psi)
ol pressure to the acluator, and measure tha actuatar
push rod sirgke, o
a5T C0B9e2-{0:242 " g i
Standard stroke: 1.20 — 1.70 mm (0.0472 — 0.0689 [n,)
Il the stroke is cutsida specdications, resalect the plate wash-

Aars. : - ~ n. A
5. INSTALL AGTtUATﬂH HOSE - e
6, APPLY YELLOW PAINT q
Apply yollow paint from the actuator Bolts to the aciuales brack-
- &l to indicate thal they have baeh corractly installed.
. 7. INSTALL BEARING HOUSING SIDE PLATE TO
: TURBOCHARGER

Ingtall & new gaskel and the side Dlate with 1he 2 Bolis. |
Torque: 12 Nm (122 kgt cm, 9t Ibf) "
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TIMHEOCHARGIMNG - TUREOCHARGEN

INSTALLATION

HOTICE: | . T .

Afler replacing the turbocharger aaszambly, pour apgrox.

20 om? (1.2 cu in.) of fregh oil info 1he il inlet hale and turn

the furbine wheel by hand to splash ¢l n the baasing.

1.  INSYALL AIR INLET ELEQW TO TURBOCHARGER

Insiall & new gasket and ine nlat aibaw with e 2 nlts.
Torqué: 19.1 H.m (195 kgt-cm, 14 111ol)

[ —_

2 INSTALL EXHAUSTMANIFOLD TO TURBOCHARGER
Install 2 newr gasket and 1he exbaust mafold with Ihe 3 nuts.
Torgue: 52 N-m (530 kgl.cm, 38 f-164)
2, INSTALL TUREBO QIL PIPE TO TURBOCHARGER
Install & new gasket and 1he oil pipe with the 2 nuts,
Torque: 1% H.-m (195 kqgl.cm, 14 fi-1L1)

——— ma . RS e L T

vhs

4.  INSTALL TURBOCHARGER AND EXHALUST MAN-
IFOLD ASEEMBLY

ta) Insiall 2 new gaskels to the turbo il pipe.

(3 Insiall @ new gasket, Ihe lurbocharger and exhawst man-
ifold azsembly with the & plabe washers, & new nuls and
the 2 ko ts, Unifarmly ghtern the nuts and Bolts in agveral
passes
Torque: 32 N'm {530 kgl-cm, 38 f:1bf)

(€] Ingtall the union bolt and 2 Bolts kolding the ol plge 1o the

cylinder blcck.

Torque: L

Unkon boll: 26 M-m (260 kgf.em, 19 f.Ib1)

Bol: 12 N.m (125 kgl.cm, 9 K-1Gf

5. INSTALL TURBCCHARGER STAY

(a) Tampcrariy install the turbocharger stay with the bolt and
& new rut.

by Push down the luebasharger stay and tighlen the boll and
nut.
Torqus: 13 Nm {195 kgt-em, 14 ft-Ibf)
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TURBCHHARGING - TIMEDCIIANGENT

F A B3

é. INSTALL TURBINE QOUTLET ELBOW
Inslalba rew gaskal and ira oullet elbow with 4 rewe rrots. Uni-
fornly 1ghten tha nuts in savaral passes.

Torgue: 38 Nm (354 kgf.cm, 2B il

7. INSTALL TUREBO WATER PIFE

fay  Plase a now pasket on the turbacharger with the protru-
sion fecing upward,

NOTICE:

Ba careful of the gaskel Instailatlon direction.

M Install the waker pipe with the 2 nuts and Bolt.
Torque:
Mut: 12 Nm (120 kgf.cm, 3 fi-1bi)
Bolt: & N-m (B} kgf-cm, €9 in.|bf)
(g} Connect tha 2 waler bypass hosas fo the Lurbo water
Ape.
B, INSTALL EXHAUST MANIFOLD HEAT INSULATOR
Ingiall the heat insulator with the 4 balis
8. INSTALL TURBOCHARGER HEAT INSLILATOR
Insiall 1he heat insulator with the 4 bolts.
10. INSTALL INTAKE PIPE (Soa page ER-G4)

11, FILL WITH ENGINE COOLANT

12. START ENGINE AND CHECK FOR LEAKS
13. CHECK ENGINE OIL LEYEL
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FOSITIVE CRANKCASE
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EMISSIQHCONTROL —  POSITIVE CRAMKDASD VENTILAT'CH {PCY:
GNETEM

EC-1

Cd

POSITIVE CRANKCASE
VENTILATION (PCV) SYSTEM

INSPECTION
VISUALLY INSPECT HOSE AND CONNECTIONS
oheck lor cranks, leaks or Camage.




ELECTRONIC €ONTROL DIESEL

rrrrrrr

ECDEYSTEM ... . iiiiiiiniinne E0-1
THROTTLEBODY .\ ooieeeieeieiinns ED-J
TIMING CONTROL VAIVE ... ... ... .. ED-&
SPILL COMTROL WALYE . v vvvmeroee e e ED-g
ECD MAIMRELAY ...ovviriinininninn - ED-10
SPILL GOMTROL vALVE RELAY ........... ED-11
WSV FOH INTAKE

CONS=RICTOR CORTRE v ED-_13
[WATER TEX PERATURE SENSOR ........ EC-15]
|[FUCL TEMPERATURE 3ENSOR .......... ED-1g]|
[INTAKE AIR TEMPERAT URE EENEDF[ _____ ED-17]
[TUREQ PRESSUAE SENSOR ... ...... ED 18|
[EMGINE SPEED SEREOH ... ... .. EC-20]
[CRANKEHAFT POSITION SENSOR . . ED-21]
|[F.RST GEAR FOSITION SWITCH . _....... EC-27]
INJECTION PUNF

COBRECTION RESISTOR ... .. ...._. EO-24

ED-75]

[ENGNEEGU .. ......... .- ... ... ..




et ECTTRNTONTROL DIFSEL - ECC SYSTEM —oyuiiivaiyen N el

0.

At

3

ECD SYSTEM

PRECAUTION
HINT:

5.
e

HINT:

L+

Any DTC code retained by the computer will be grased
when the regative (-] lerminal cable 15 rermnoyved from the
battery.

Therefore, it necessary, read 1he diagnosis before remoy-
ing he negativa (—) lerminat cable Iror tha pattery.
REFORE WORK NG ON FUEL SYSTEM, DISCON-
MECT HEGATIVE (-} TERMINAL CABLE FROM BAT-
TERY ¥ \
DO NOT SMOKE OR WORK NEAR AN OPEN FLAME
WHEN WORKING ONFUEL SYSTEM

KEEP DIESEL FUEL AWAY FROM RUBHER DF‘
LEATHER PARTS

AlA INDUCTIDN SYSTEM

Separabion of the engime ol dipstick, oil Mler cap, PCY
hosa, etc. may cause the englne 1a sun cut of twng.
Disconnaction. loosensss ar cracks i 1ha parts of tha alr
inducuon system between the throttle body and cylinder
head wil allow airsuctlon and cause dhe anging W run ouw
af lune

ELECTRONIC CONTROL SYSTEM

Before removing ECO wirlng connectars, leeminals, sic.,
firs] discannacl the power by gither luming Ihe ignition
switzh OFF or disccnnacting the nagative =] terminal
cakde from the battery.

Always check the UTC befure discannecling Ine negalive (=)
larpainal cable frem the Gatteny.

{b]
(e]

i)

(&}
(£

i)

When ingralling the tattery, be especially careful not to in
correctly connect the positvg (+) and negaive (—) cab o5,
Do not permin parks (o receve 4 savene impadt Janhg re

moval & ingtal ation. Handle all EGD parts caralully, es-
pecially the &rging ECLL

Do nol ‘s careless during troublashocting as thare ara
numerous ransistor cireuits and even slght lerminal can-
tact can further rouk:las.

L gt open the englne ECU covar

Wren j1spacting durifg rainy weather, 1ake care lo pre-
wari antry of water. Alsp, wheh washing the engine
compantment, preser waler from gsiing on the ECD
parts and wiring CONNESLors.

Fars shou d be replaced as an assembly.



ELECTROMY SONTROL IESEL - FCO SYSTEM

BT

fh)  Gare is raquired when pulling o4t and maarting wiring cor-
™S,
(1} Releass the ook and pull oul 1he Connegtor, pullig
an the conrectors.

i AT .
20 Sk M e

. .
T oo, ) "

- - -.

3

(2] Fulty inserl the connector and check that i locked
{} When inepecting 4 connector with a volbohrmeter.
T (1) Carelully take out the wate—proofing rubber f R =
a waler prood type conngotor.
% 2] Inserihe test probe in to dhe connegion hom Ihe wir-
ing eide when checking the cantinu.ty, amperage o
v Tage.
r- @) Dot apply unnecessary fores 1o the lernal
() After checking, install the watar-procfing rubbe- on
v the conpeclor securely.



ELECTROMC CONTROL IEJEL - THROTTLE BODY A

THROTTLE BODY

-
ON-VEHICLE INSPECTION

INSPECT THROTTLE BOCDY OPERATKIN

fa) Check lhal tha throile inkage moves smoothly.
(b Crzconnect Ihe 2 vacuum hoses from actuaiors A and B,

4 N

R

e & . !

el Check thatthe diaphragr rod is puled up when a vacuum
of approx GO kPa (¢30 mnHg, 772 in.Hgh & ape.ied o
aclualor B, )

idi  Start the enging.

i) Using & 3—way connector, apoly approx, &0 kPa (450
mmHg, 17.72 1in.Hgl of vacuum ditsctly 1o actustor A ard

-/ Bwath he engine g, - -

iy Checkhal the engire runs tough or digs. m

(g} Reconneclthe vacuum hoses to actualors A and B.

L]

.
' ' .-'"' I R A L i
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ELECTROMC BONTROL -  THRGTTLE BOCY
. REMOVAL )

1. REMNOVE INTAKE PIPE (Sea page EM—44)

RRTar
16 _'_- '_|. . ' 'h;
YUt &£ 1 H
BoRiF .
T
2. * REMOYE THRQTTLE BODY P . ,.,,r-..]

(2] Discornect tha throtlle positan SENSON connector,
(b Disconnact the angine wire clamp and chip (rom tha
throttle by

[é} Permowve the 4 stud bolts, throtlle body and gasket,
HINT;
Al the me ofinstallation, place refer ba the following item. Placa
a naw gasket on Iheg infake manifold,

Torgue: 20 N.m {204 kgf-cm, 15 #t-1e1)
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{Fully Gpan)
Trrattle
Laver
Theta .2 '
Wil H i SRRy
iFully Closod) g Mo
Claarance
Throfile Shop Screw
BCACq

ELECTRONS CONTADL MESEL  THSGTTLE BOY
sub-Throtia vave | INSPEGTION -

1. INSPECT THROTTLE VALVE
{a) Chkecsthal thereis no claarance betwean the thrgitle stos
scraw and throtle iever whan the throttle valve is lall

clogad.

b} CGhechk thal the sub—throtlle valve s fally opan,

2. INSPECT THROTTLE POSITION SENSOR
(@) [Inmart alecler gaugs boetween the throttle stop screw and

£lop lBwar,

{b) Llsing an ohmmetar, measure the resistance Detwae-

each tamm nal.

e EEt a-

Iii”;ﬂ“ﬁm: Patwipgn harmminalg Assislane
L arn ki b WA - ER 12 -58k0
Lmrdind 0L - E2 & J kil ar @58

16 mm Q6T IoOL~22 Irdny
Wra — = 1d -S4k
Thretil vafus |8y open W -E2 2.5 5.9k




ELECTROMIC CONTRTE DIFR®  — TARCTTIERODY - w~o
INSTALLATION 0.
Wnstallation s in the reverse order of removal (See page ED—E} - i
i
-n L ¥ T |'
e m—— _
_AnPeInen bi‘f""l"'"l‘ﬁ? PR i - TE——— R T
<0 ool lorimat gl it E
H—. 1 !
S il o lsniaat avile ¢ n9le. PR | ,-f:‘:_"_
WoT =151 . - _
BT T = - L s K | { Y4 i
L S i T EIT LA . K
i iy “Ha




ED-&

ELECTACME CORMRDITESEL _ TR CONTROCvave ~ ~ ©

CHimmetar TIM_!NG COHTHGL '\fAL"JE

- It
b€ | (INSPECTION

D] | INSPECT TIMING CONTROL VALVE
{a] Digeannest Ihe valve cornecton

terminals.
Raaiatance: 10— 14 £ at 20°C (68°F)

~B

fe]  Inspadct the valve salennid operalion.

vahsc terminal +B.

1 terminal TCW

Batiery (=20 | NQTICE:
Teod

avodd burning oul the solanagid.

« U repeating this step, walt untll the sclenald colls
down anpugh that It can be tauched by hand.

fd]  Resonmact the valve sonnestor.

{b) Lsing an chmmelsr, measure the resistancs baivean the

saga|  ITIHE resisiance is not as specibed, replace tha valve.

i1y Connecl the battery positiva Ihe terminal o the
(2}  Coanedt tha batlery negative teérminal o ihe vahe

i3] Ghechk that Ihe solanmd makes a "cheks™ sound.
[Moparalion is not as spaclied, replace 1ha valve.

» Do not apply voltage for mora than 30 seconds 1o



ED-9
ELECTROMIC CONTROL DIESEL - SPAL GONTROL WALWE

SPILL CONTROL VALVE

INSPECTION

INGPECT SPILL CONTROL YALVE

{a] Digconnect the valve connector.

ib]  Using an ghmmeter, measura Jhe resistance batwean the
terminals.
Rasistance: 1 =2 22 at 20°C (66" F)

If the resistance 1s rot specilied, replace e ractich pump a5-

zsambly (See page FU-16;.
© oA v w5} Reconnect the valve connector, === - - & o0 Ty



ED-1D
ELECTAONN BORTROL tHeEL” —  eCH MDA ™™

ECD ECQ MAIN RELAY e

o Man Rl g
AN INSPECTION _ e
- 1. REMOVE ENGINE ROOKMRBTE COYER . -

2. REMOYE ECD MAIM RELAY (Marking: ECD) -

3 INSPECT ECD MAIN RELAY
fat  Ingpect the relay confinuiny.

m?mim' ' 2 Ohmmeler 1) Umng an shmmeter. check that there 15 conlnulty
1) betwean 1emm-naks 1 and 2.
> i I There is no conlinuily, replace the ralay.
c (% Check 1hat there is no conting ty Belwaen temminals

Jand 5.

i thera & cortinuity, raglace the delay,
Mo Eﬂn:inu"!mm

b Inspect the relay operalipn.
(1y  Apply batlery volage acrose terminals 1 and 2.
(@ Using an ahmmeter, check thal therd & continuty
between lerminals 3 ard 5.
If there is nao conlinuily, replace Lhe relay
4. REINSTALL ECD MAIN RELAY
5. REINSTALL EMGINE ROOM R'B COVER

2 Ohm~atar




ED-11

- Trnm

Ll

TONTROL DrESEL

ELE

SPILL CONTROL VALVE RELAY

COMPONENTS

Spill Control Walve Relay

d

Dgor Sceff Plate




ED-12

ELECTROMG CONTROL DIEYSE_—  SPHLL CONTRON YAl VF BEI &Y

' INSPECTION - -

1.  REMOVE SPILL CONTROL YALVE HELM’

-
—_

—

V% ™
Contiryity

b
2. INSPECT 5PILL CONTROL VALVE RELAY
] [al Imspect the relay continity, ! '
Ohmmeter | Ny _r 2 Ohmmeter {11 Using an ghrmatar, chack 1hai thera is continuity
()] s | 1 betwsaen terminals 1 ang 2.
_ - -—=1
PR T If therg is NG continuity, replace the relay. £
el o g ; i2]
3."

Check that there is na continuily betwean terrn-nals
Jand 3. L -

M thera 5 conlinpily, replace he ralay, ——
P-.nl.’.‘.nnlmutg .

fb) Ingnec! e relay cperatian.

b atar E; i .l"-".p!;Jlj,r balery vollage across terminals 1 and 2

Using an ohmmeter, check that there is conlinyidy
Betwieen tarmmnals 3 and 5.

If thera is no continuity, replace the relay.
3. REINSTALL SPILL COMTR{OL VALVE RELAY




ELECTMAG COMTROLTNESEE - VIV FOA WTRKE COMTRICTER CONTROL =
VSV FOR INTAKE CONSTRICTOR CONTROL al
COMPONENTS o

VSV iar Mo Intake
Consiriclar Coniral

e _
|
—1
:: I|._,"-I
§ol
T

Aciualor A - :/— 3

-‘---\_"'"Ti_\__‘_\_

Metuator B -""R

s S

S i | !'III | \.\ u-:l-_'_.__ _"-ﬁ-.:.r'——___
Vacuum Hosa ﬁpﬂg_/'ﬁ, |I h Illll!:j T
iT-arm Aciuatar B) ; j Il.I "F by T 1

el

Vesuum Hoes
('rorm Yacuun Fumg]

,d-_‘m.-ﬂ‘1

f_\' f'f’ ff/

Ty
i

VW ioriko. 1 Intake !

Coamslrleter Cantred 2
Connectar

VEY Inr o1 Intake
wanstrichor Cartrol

WS for MNo,2 Intake
Constricior Gontrol —
Connacho

Vacuum Hoseg
(Ffromm Actuabor A} !

-

[P RN |

—————

—_———— —p————

AHE



ED-74

~T— " TLECTROMIC CONTHOR DWOREL - VNPT ITARE CONGTRICTON CONTRNL

£

BLIEE LR F =

Ohmmeer

Crontiruiy

T E—— E—————

L b ]

T

INSPECTION .
1. REMOVE VSV {NO.1, NO.2} A
F ﬁj} :
,"' v . LR L RE AT

(@}

W ~
[HNSPECT Y35V (NQ.1, NO.2) !

Inspact the W5Y ior opean Girguil.

Using an ohkmmeier, chick that there is continuity te-
tween Lhe ledminals,

Raaisfance: 36.5 - 44.5 ( al 20°C (64" F)

Il {therg i& ng conlinuily, réplace the YSY,

fb)

.,

.‘.l.

——

e e

) o folbuty
S '
Insp-ac:‘ 'tha VEV for fround. g
Uslng an ohmmeter, chack 1hal liera is no conlinuity ha-
twoen cach temminal ard the Doy

H thare Iz camitty, raplace the YEW

ic)

Inspect the VSV operation. = -~
(1) Check that & igws from port E 1o 1he filter. v

2]
{3

Apply battery voliage across larminals,
Chack thal ar lows from pords E to F

If aperatbion is not as spocified, repacs the vSY.

3.

REINSTALL ¥3V (NO.1, NC.2)



H-13

FCECTRINGC CONTROUTTENS. -~ WRTER TERFERATURE SENSOR

r

WATER TEMPERATURE SENSOR _
INSPECTION

medan s “EQIRMAT ¢ .1, DRAIM ENGINE CGOLANT

1
r

aknai R y i b Co e ST -

-

T

Fhoses| omee ef} .

aarm
T Em

;0 0 a0 B0 My OC
=4} (320 6B {134 (1481 TEIT212)
Ter paratura ™G (" F}

N

— 1

2. REMOYE WATER TEMPERATURE SENSOR

fa]  Disconnac] the sENsor conneclo”.

{  Using a 18 mm desp sockel wranch, remua the sensor
and gasket.

3.7 "TWEPECT WATER TEMPERATURE SENSOR ™~
Usng an chmmeater, meazure the resisiance betwaen termi-
nals. - .
Resistance: Aefer 1o the chart graph § :
If the resistance 15 1ot 65 specled, replage ING SeNsor.
4. REINSTALL WATER TEMPERATURE SERSOR
@ Using 3 129 mm osep sockal wiahch, install 3 new gasket
amd the sensa.
Torqua: 25 M-m (255 kgf-cm, 18 fi-1bf) b
B Conned the sansor connecior, -

-4 .
5. REFALL WITH ENGINE CODLANT [ E
1 1' F &
' - 12
, ‘po
! 3
| dra
] e,
| TR
| ) E% AN
r.




CLECTRATHES CAOHTAH MESEL - FRIEL TEWPERSTURE SEMNSOH

FUEL TEMPERATURE SENSOR
INSPECTION

1. HEMOQYE FUEL TEMPERATURE SEN3OR

(@)  Disconmec] 1he sensor connecion

{b} Using a 19 mm deep sqckat wranch, remove tha sansor
and O—ring.

NOTICE:

Fay aitention not 10 caich any irreg ular objects In the gen-

gDr installaticn hole of the Injsclion pump.

— ADSIAR AR ITARTSANST = ———
Wy

b

-

3. " INSPECT FUEL TEHPEHATI.IHE'EEHSDH__I_ T
Using an anmmeler, measwe the resislance batwasan tammi-
nals.

Chmimetar

q

Resistance: Refar to the chart graph

If the rasistance is nol as speciflad, raplace the sensor.

A REINSTALL FUEL TEMFEAATURE SENSOR

@) Inatall a new O—r.ng bo the sensor.

{b] U=ing a 19 mm deep socket wrench, install the Sensd,
Torgue; 21.6 M- (220 kgf.cm, 16 & 1b4)

ic}  Connect the s8nNso CoNnECcior.

Hanigtanoe kit

ca -

L) s : ! Y P A
T 0 g0 4p 80 & 100 i i
(=41 A2 tEdy o) A TR 21,

Erld Tenywratlure " [TF)

[Ba]

——— r—ww rar— 1 m—a

irord




EDT

ELECTHINIC CONTRUL DTEET  —  IRTRKE RN TIFERAT EE SEHSCF

o i 3!
_____-‘:-;f:{///ﬁ Lot

Pasis arna wi

BC119%6
Lo1am

-2 O g0 40 ¢f B 10D
(1 132080 (10K 14071 TENZ 12|

Iy P

Tamparature "G ("F}

INTAKE AIR TEMPERATURE e
SENSOR

INSPECTION
1. REMOVE INTAKE AIR TEMPEAATURE SENSOR

' | 1

2. INSPECT INTAKE AIR TEMPERATURE SENSOR
Liking an ohrmmater, maasure the rasistance belwsen larm
nals.

Ras/stance: Refer to 1he charl graph
If the resistance is not as specrfied, rapdace the sensar,

4. HAEINSTALL INTAKE AIR TEMPERATURE SENSOR
oo £ T —om T _:
1] - '

i ! ‘\" . . N il
LT I . Lo o 1
- ' i
2 ' |
W AT TR | | - |
. ' o3 . I
= (S W
Yoo .



ED-18
~" " LECTROPMIC CONTRH. BESEL  —  1JHHD MRESSUHE SEMSOR

TURBO PRESSURE SENSOR

H\. '.'Ii Vol:meter iy 4
RN INSPECTION
& 1. INSPECT POWER SOUACE YOLTAGE OF TURBC
PRESSURE SENGOA

(@) Disconnact the lurk prassund Sansar connedckor.

(B}  Tuwrn the ignit on switch OM.

(e Ueng a woltmeter, measure e voltage between connec-
U tar t2minals YO and E2 of Ihe vring hamass skie,
VoHage:4.5-5.4Y
Ao2d3e 3R0TARY Y -raja Sxa [} Turn the ignition switch OFF

- “ g {8} Reconnactthe turba pressure sensor connactor
"8 : lgle - 1
120 =N ¥ oy R
iy E JIAY R
in
alrde Ircey-fi ;a
2, MEPECT 5UPPLY POWER OF TUHRBO PRESSURE

SENSOR

ta) Turn the igniticn awitch ON,

(b) [ksconnect Lthe vacuum hose form the urba pressune
SRRE0T,

(&y  Connecl a2 vatmeler 1o terminals PIM ad E2 of the e+
gine EGLL and maasure the outpul vollage unde:s 3m beang
Simosphadic pressure

1dl  Apply vacuum 1o the turbs pressune Seneor in 13.3 kFa
(100 mmHg, 3.94 n.Hg) segmenlts (o 40.0 kPa {300

A mmHg. 11.B1 in.Hg).

Valima ke

_— b
] S ]. (8] Maasura tha woltage drop from slgp (c) above for each
: '5_{" segmant,
: i Yaliage drop:
i | Applied vacuur AHagh drog
«Pg {mm-p, & Hpl ¥
12,3010, 5.344 0.3-05
B5 T HN, T T} 0.6-0B
B3 Vacu.
T B PEUAM_omes 4107300, 1081 £95- i15




a1

Walimetar

Fressure

B 1D

{f]

£t ECTROMc Gonmow eow,_—_Twsmoenesns opgon <M.

Using SST (lurbschanger pressume g3 °2), o il

swe 1o Iha furbo pressure sensor on 3 6 WFa

- o

kqfiemZ, 2.84 psi) segments 0 98.0 kPa (1.00 ¥ -,

14 .2 psi).

58T DH982-00242

(gy Measura the vollage up from step (c) above for each seg-
ment.
Yoiage up:
Appl &1 precss.Jrg Wotaga up
kP (Wglie=®, pan) W
19.612.20, 2 B4, 11-04
2 (.40, F O a4 07
£8.8 (1 60, 4,53 17-10
7.5l HD, 1T 4 1g-12
9.0 (1 Of. 14 &) 1.4-16
fh)  Aseannecl the vacuum hose o tha turbo prassure sen-

SiH.



eLECTHol0c COTHOCOWREL - CTVSNI SPImesrne =

ENGINE SPEED SENSOR

INSPECTION .
INSPECT ENGINE SPEET SENS(TR
(a) Desconnect lhe sensor ponnecior,
i6d  Using anchmmeter, measure the resislancs balween terd-
minals.
Reslsiance: 205 — 255 C af 20°C (68" F)
If the “esisiance |5 not specifisd, replace the Injaclon pump as-

E il

sombiy (se8 page FL-16].
T ' ) Regonnact tha gensor connaclocr. ~—— ¢




ELECTRONIE CONTROL THEEEL -

ED-21
CRAHCSHAFT P HONTENDION

r
5
- | Chime alar
! ,ﬂ oy
L L_,fj—::fﬂ 0

CRANKSHAFT POSITION SENSOR

INSPECTION FInse

NOTICE: . T2
“"Colg" and "Hot™ in these santences axprass The empetas
ture of the sensars \hemsalves. "Cold" iz Jrom -10°C
{14°F] to 50°C {1227 F) and "Hot" ls from 50°C [122°F) to
100°C (2127F).

| N PP
- I
INSPECT CRARKSHAFT POSITION SENZOR ™ o
fa}  Discannes! INg Sensor connecior. e
(b}  Using an ohmmeter, measurs the raslstanca batwaan por-
minals.
Resistance’
Cakl 19— 37
el 2477

fnung,

If the raslstancd iz not as speciled, replace Lhe sensar,
Torgue: 5 N.m {51 kghem, 34 In. Ik

HINT:

Apply engne ol 10 a new G-nrg.

NOTICE:

Ba caralul not drop and shock the sensor.

i Reconreot 1 Sansor Conasclorn.



ED-X2
KL ECTAYNSC CONTROL D . PHRET CEAN BSITION SWTTTH

FIRST GEAR POSITION SWITCH

INSPECTION

INSFECT FIRST GEAR FOSITION SWITCH
(a) Discornact tha switch connector,
(B)  Using an ohmmeter, check the switch continuity.

Continuly:
. 5 R
Transmessinn ’ ~
Shitl Posifian, Boacdled cordLity
Gnnhryiy —_
Crnrs Iy Loty

I continuity iz nal as specified, replace the swhch. ' |
(¢} Reswnect Ihe swittn connestor, } | '



~ NIRSTROMIC CONTROL DTEIEL - FIRST DEAR POSATICH STWITEH

REPLACEMENT -

1.
2.
(a)

(B)
3

ia)
(&)

et

REMOVE TRANSMISSION
REMOVE FIRST GEAR POSITION SWITCH R
Using 55T, rernove tha swilch and gaskel.
5T  O8R1~=16011 t !
Rernove the gaskat from the switch, & L5, 3!
REINSTALL NEW FIRST GEAR POSITION SWITCH —
Install 2 naw gaskel to the switch, - —

Uszing S5T, install the switch,  « ¢ 1. - —

!

Torgua: 30 H-m (306 kgf-cm, 22.1 fi.1bf) LTI
55T {em?=-16011 - e
REINSTALL TRAMSMISSION



= L0

INJECTION PUMP CORRECTION -~

RESISTOR

INSPECTION :
INSPECT INJECTION FUMP CORRECTION RESISTORS
{@) Disconnesl the vésistor conneclors, 2.

{by Using an chmmeler, measure tha rasistance batwaan tar.
minals of resistor Mo and Ne2, ko
Raslstance: 0.1 - 2.5 k2 at 20°C {B2"F)

H the resistance is nof as spacfiod, raplace the [njection pump

assembly (Sce page FU-16).

(&) Feconnact tha rasistor coffléaions.™

[

-k . .



ED—25
ELECTACHIC CONTROL HESEL, =  EhGINE ECLI -4 isirroppom b+

ENGINE ECU  « _ . pin
COMPONENTS -

i . i
ECU Connesstor e [: ?;__,_ﬁ..{iﬁ-—— S, " _
e s - k) _“d__::__#—'— =
rF'—_:' -
‘ T
|II =
e
- — I .'||I|-'
Glove Compardmaal ~ . JL-'.::'I-' .
- .'-I - T
¥ _‘:1:___«‘" .
"y




ED-26
ELECTROME CONTROT DESE" - ERRSREFAgT == ~inamas o

INSPECTION r
INSPECT VOLTAGE OF ENGINE ECU (Sea page DI-15)

|

4y



* ENGINE FUEL -

[FUELFILTER ... Y FU—
[NJFETIQN NCZZLE .. ... . ............. Fu-3
[INJECTIONPUMP ... ... ... ....... FL15




FL-1
EMGTHE PUEL  —  FYPL PILTER

FUEL FILTER .

REPLACEMENT '
1. REMOYE FUEL FILTER ASSEMBLY FROM FUEL
FILTER SUPPORT

2. DRAIN FUEL FROM FUEL FILTER
Loasen the draln plug, and drain she fual rom the fuel diller.

3. REMOYEFUEL FILTER WARMING S5WITCH FROM
FUEL FILTER

{a]  Mounl the fuel filter in a2 sof [aw vise.

{b}  Uging phers, remove 118 warning switch and O—irg

NOTICE:

Be caraful nol 1o damaga the waming swiich.

4. REMOYE FLIEL FILTER
Lksairg 35T, remove the 'uel fiar.
S5T  032Z2E-R404)

&  INSTALL HNEW FUEL FILTER
. fa} Check and ¢ aan tha fual hltar inslallation surface.

By Apply fuel 19 the gaskel ol & new fue filter.

ie]  Lighily screw tha fual Ater inta place, and tighten it Ll
the gaskel comes inlu contact with 1he seal.

{dy  Tighten k adaitional 34 turn by hand.

&  INSTALL FUEL FILTER WARNING SWTCH T NEYY
FUEL FILTER

ta) install 2 new O—ring to the waming swatch.

B Appy lusl to the O—ring of the warning switch.

i¢] Install the warning Swilch to 8 new fual fille” vy hand.

T REINSTALL FUEL FILTER ASSEMELY TO FUEL
FILTER SUPFORT



-2

EROEFOET - FOEC POTER™
EEFétE N ' 8. REFILL FUEL FILTER WITH FUEL
1,_.f' i e ! ",I' v Cperate ihe hand pump until you fesal more resistance,
S A .IIL, 9. START ENGINE AND CHEGK FOR FUEL LEAK
— .H.‘}\. i 1
TR ! {i !l |||
. " - - ST I
s s
S A k= = '| | il
Phmen ) ¥ ,'FH'.\‘
v S e e,
93 HIT T IFTIA 1303 MR E " . T
> T ‘, - .
agy g g nige gl : -
NE R A ailt f Mg 1 o
- : s
R % ak tor . |
i P
. Py |



Fetenl FOEL - TNJELTION NOZ2LE

INJECTION NOZZLE
COMPONENTS

Y54 Connaataor Far

{ e
. - WSV Conneslor for

Impection Pipe

LS

& Gaskol - X__,_ — FuctHose
ImjEctiar Nn:zla g
{34540, 40 "“Kﬁ ﬁ

# Gagkel ——
Mok Seat

['N-m Ikgt-cm, felb) | - Speclied mque .,
# Hon- rcozablapart

¥

WSV for Mot |nteke Canstrictor Comol wazyum Hosa _,,J"'f Mo 1 inlze Sonetriclar Cantral

MNo.2 Injake Constrcior Centrol

sl syl
‘E‘J far F‘J&._z Intake Constricic: Central




Mezzle Azsaably

2

Mazzle Body
1.

[ M-m {kgt-zm, telbl) | - Speciied "o-que

s

ur © Adushing Shirm

mhoz2.o Holdor Body

||I R
l Praszurs Spring gz A
Distance Fiece ‘ c— "
- 'ﬁ o
s
" 1 -
- ~ IE E N [T AL SWE
lﬁ'-"'\- . FEEINLT T E T I _.-.!IIJ_

P




ENGME POEL - FORCTERWEOME

REMOVAL .

1. ‘ﬁEanE INTAKE FIPE i

la) Disconnect the 2 Y8Y cormectars. I

(k)  Chaconnect the 2 vacuum hoses from the actuator. '

le)  Oisconnect the vacuum hose from the 3-way (Iram vac-
U QL. :

iy Remove the 4 nuls and sedl washers. |

gy Disconnect the 2 PGV hoses.

i Usepliers to pinch Lhe gnds of the clamp 1egethae uril Ihe
Ipck plate angages thea calch.
Make sura ng ok plale and Calch are engaged securely.

gy Femecwa the intake pipe and gasket,

(h} FRemove the & nuts and accelerator cabla Brachs: (rom
tha imake pipe. :

it  Remove the 2 nuis angd PCY pipe fram the intake pipe.

2. REMOVE IJECTICN PIPES

1a]  Bamove the 2 nuts holding the clamps (A) b the inlake
manifald.

(bl  Usihg 3 scrgwdrivar, pry out tha clamp (B).

() Loogen e & anion nuts of the in@ction Dipes.

idl  Farmove the 4 injeclion pipes and 2 clamps (A).

1. REMOYE NGZZLE LEAKAGE PIPE

a)  Lisconnecl ing fual hosa fram the return pipa.

i) Hemaove [he 4 nuts, leakage plpe angd 4 Qaskets.




- ERENROEL - HWECTIOW MOZILE

4,  HEMOVE INJECTION NOZZLES )
Using'SST, remowa Ihe 4 imection nozzles, gaskets and seats.
SET 1926864010 ((U268-64027)
T .
HIMT: : =
Arrange the injgstion nozzle in comect order. K
I M |. .
[ ~
'h'q v dyoe rr."\.ﬁ_.‘.!; Ve -
“ F| Y
r 2T . -.l':i"""‘uf P
fainase Lenepna stk Mot LA ' | o ——
' i[!‘ll - -
I LI R 1 | t. r
F
“E 2N S adr sun . n

V- & -

-y .



EMOTME FLUEL - [MUECTH NOEZILE

Ml

DISASSEMBLY

DISASSEMBLE INJECTKON NQZZLES — ==
(@) Using S5T, reémove the noz2lé haldar rataining nuk
55T 0926884010 (0526364020} I
NOTICE: . - i
Whan disazsembling the nozzie, be caraful not (o droap 1hu
innar paris. 1 . b
{b} FRemcwe he pressurs spring, shim, pressure pin, dis-
langa pigda and the no2zke assembly.




FU-&

EwGAE FIEL - HECTONNSTNE

L1~

Fiilp

—_—

Cine third ol
ik Rrath

! ;Z’A‘h
AR
\ i
SH

miasi

INSPECTION .

1. ROZZLE CLEANING

{a) Towashthe noczzles, use a woodanshick and brass brush.
YWash them in claan diesel luel.

HIMT: -

Co nat lauch tha nozzle mating surfaces with your fingers.
I -

L

L_hﬂ-j

(o) Using 8 wooden slick, emove the carbon adhering (o the
nozzle needle tip.

{c} Using a brass brush, remova the carbon frem the extedor
of the nozala body (except [apped surace),

{d} Chesk tha saal of the nozzle body lor burns or corrosion.
ie} Check the nozzle neadle Hp for damacge Sr CORMGEIN.

Il anmy of thesa conditions arg prasenl, replace the nozzle as-
a8 milly.

2 INSPECT NOZZLE ASSEMBLY

tab  Wash tha nozzlg .nokean diegel fusl,

HINT:

Do not touchk the nozzle maling sufaces with your fingars.

(i} Tl the nozzle body about 607 and pull the needle ot
aktxul ore third of ils lenglh.



-3

7 PR L HECTNNOZTLE

FUIIST

(g]  Whanh ralaasad, the neadle should stick down mio the
Body verd smoothiy by its gwn waight.

id) Fapeal this test, rolaling the needla s ightly each lima,

If tha naedle doas not sink fraaly, raplaca tha naz2la assembly,

[




FU-t0

L . E

REASSEMBLY .

1. ASSEMBLE INJECTION NOZZLE HOLDERS

(=) Assemble the nozzle holder pelaiming rut, the nozzle as-
sembly, dislance placa, prassure pin, prassdra spring,
adjusting shim and nozzie holder body, and finger L.ghtan
the ratairing nul.,

(b} Using S5T. tighter: the retaining nut T —
S5T  09268-64[H ] [092068=-04020) .
Torque: 37 N-m {375 kgf.cm, 27 AL =

HOTICE:

Over torquiny could cause Riozele deformation and needla
adhaslon or ciher defacls.

2.

FERFORM FRESSURE AND SPRAY PATTERH TEST
(588 page FL-11}
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ENGIVE FOEL — IOTYOMMOTALE

TEST

1. Iﬁ..lEETIDH PRESSURE TEST

fay Ingall the injection nozzla to the injection nozzke hand
leswer and 2leed air from the union nut.

CAUTION;

Do nol placse your finger aver 1ba ho2zla inpaction hols.

ib}  Pump the tesler handle a fewe fimes as lasl as possible o
discharge the carbon =em tha injection hale. _

!  Pump the tester handle slowly and obserse the pressure

gauge.
b

T I L)

. el I 4

el

1

......

?&T "Head the prassurd gauge Josf 2% The injection pressurs

begins 1o drops
Cpening preasurs:
sy kind MOZZ M (151 - I;:gﬁemrn;.r};?f;f:.zﬁl pai
I _|4_1z~n—_15.1m kMa
(148 — 154 byl 2076 - 2,990 psil
HINT:

Proper nozzla operalion can be determined by a swishing
saund.
It the opening pressure |3 not &5 specibed, daassembla the
nozzle holder and ckange the adjusting shim on 1he top of the
pressure spring

Adfjusted cpening pressura: L__E.."'*TP -
SE 14 230 - 15,204 kiPa :

{145 - 155 kgtiom?, 2,062 - 2,206 psl)
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" ERGIHE FLEL - [RLICCTION NOEZALE

Adjusting shim thickness:

b.‘l‘: P ST SN |
[ B L el S RE-ARE ]

i
_I;,] 1 2]
REIVI b vl
ay ol ol s ey s

-

warmb Frre— -

[

gridziwe & vJ banicmelen ot 083 ADIKEWCD alzioan

G

ELME?

Fauily

e s -

T mm [n.) mim fin.] mmir
C1LETWG (5% CIRE) 1 27 1 71502 1.R50 [11.RSA1
0 BS°E ©2 (360 1 BI040 2513 1 575 |0 0553}
0540 ) Qaka) 1 IR iy A0 | 7141 [BLOGEA
g 0 B75 i 0354) 1 35[ i 3531 | 72410 16 TE}
A * 00 1,098 LATE (AR T 1,750 .00
S 026 [0.Ga0e 1400 (00551 1.775 10.T6AG)
+ 150 10,045 1425 19,0561 1,570 10,0705
LTV | A% |0 05T | BRI STE
G0 0 G 1 a¥h 10 uhkL: 1 RS0 GTAB)
|35 0 L4d5 1 500 10,0591 1 BTS00 GTIE)
I LUFETRS | S8 100 3t OB
(N ECRTH L 1 SEQCDLS10: 1928 14 OTEE:
1.200.0047E1 1,575 00620 | OS50 (0.0760
1,225 {0aD) 1.ELD 0.LEAD; -
1,057 (1.049E) 1 GOS0 0840 -
HINT:
. = Varying the adjusting shim thicknass by 0,025 mm
~ 100 changes e injechion pressure by about 471
- ~ kPa (4.8 kglcm?, 65 psi).
»  Only ene adjusting shim shauld be ussd, _J
{e) There shoukd be nc dripping aftar injaction. *‘h
_———— . o :
A nne A . I~ hll - - ?

. H
A Ii_‘!
"l
RN

=17

2. . LEAKAGE TEST

. Whila maintain kg pressure at about 981 - 1,861 kPa (10 =20
kolfom®, 142 — 284 psi) below opening pressure (adjus! by les-
ler handla], check thal there is ng dripping ior 10 seconds Irom
lhe inpecben Roke or araund Ihe retaiming nut.
Il the nozzle drips within 10 secands, replace or clean and over-
haul Ine nozzle assembly.

3. SPRAY PATTERN TEST

(a) Theinjection nozzle should shudder at a certain pumping
spead between 15 - B0 Emes (okd nozzke) or 20— 60 times
[new nezzle} per minute.

(ay  Coeck the spray patterm during shuddenng.

If the spray paltém is not covréci duning shoddaring the nozake

mLsl be replacsd or cleangd.

-——r—




EMGINE FUEL - INIECTION NOFALE
INSTALLATION
1. : TRSTALL INJECTION NOZ2LES - -
{a) MHace iht 4 nozzic ecars ano now gaskets inio INe injec-
lizn nozzle holes wf the cylindar héad. e _
{b) Using 55T, install the 4 injeclion nazales. .'1
857 QLZEI-64010 {LUEERE+020)
Torgue: 4 N-m (540 kgfem, 40 f1.[EH -
NOTILE: -
= Owar torquing could cause no2zla deformalion and

Al F=iln g4 tal =] T e

2; H
(a)

)

(2]

(2

L=
(d}

neadle adhesion or olher delecis.
When ingtalling the injaction nezzle, navar torque tha
nozzle holder body, Torque the retaining ot section.

INSTALL NOZZLELERKAGEPFIPE — ~— -~ 71
[nstall 4 new gaskels gnd the loakagsa paea wilh he nts.
Torgue: 30 N-m (300 kgf-cm, 22 tt-1bf)
Connaet tng fuel nose o e ralunn papa.

-

IEH-u-'- I

[ ———— o m R L T

INSTALL INJECTION PIPES
Temporarily i stall Ine 2 Slamps (A and 4 injechicon pipes.

[nslall ke 2 fuls Rokling the clamps (A to Lhe [nlaka man-
fold.

Torqua: 6 N.m (65 kgl cm, 53 in.Ibf)

Lsing a screwdriver, atlash the slamp (B,

Tighien the & union nurs.

Torqua: 15 Nm {150 kgf-cm, 11 A1-1bf)
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4,

(2
)
{t)

{d}
{e]

LR T I T B

()

T
(hy

1],
{jk

T TTHMenE OET - AR e

IRSTALL INTAKE MPE _

ezl he PLY pipe with the 2 nuls to Tha intake pips.
lrisdall the acoeleralor cable bracket wilh the 2 nuts to the
intake pipa.

Torque: 20 N-m (200 kgt-cm, 15 ft-[bf)

P.ace 8 new paskat on the intake manifold.

Connact the air hase and matall tha intake pipe.

Fresas ihe clamp ook iogather with the pliers and press
down the tip al the locx Hata. Carefully lel the logs spread
aparl.

Take cara not io (&1 the pliers adip.

Gannect the 2 PCY hogas.

- —

WS Wre's 2edl Washers and nate,
Torque: 12 N.m (120 kgf-crn, 9 f-1bf) -
Cornect the vacuum hose 16 Lhe 3—way 1o vaduum
pump).

Cornesl tha 2 vasulim hoses to tha actaator.
Connaat the 2 WSV sonnectors

START ENGIME AND CHECK FOR FUEL LEAKAGE

-

i o
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INJECTION PUMP : inan
ON-VEHICLE INSPECTION "~

1.

2.
3
4.

INSPECT ENGINE SPEED SENSOR {Sea pags ED-20)
INSPECT SPILL CONTROL VALYE (Ses page ED-8} =~
INSPECT INJECTION PUMP CORRECTION AESISTORS (56w page ED-24)

INSPECT TWMING COMTROL VALVE (See page ED-8)
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COMPONENTS

Vacuum Hoas VSV Cannegtar ke
YSY far Moo Inlake Mr.1 Imake Censtrickor Conirml
Consinclar Sonirol

FCY Fipa Y5V Connectar for

.- T No2intake Consiricor Sanirol

In antivn Py
o ) 1]

PGV Hase YEY for Ma.2 Inlake
Cransinelar Conlral
Clamp —
Ma.2 A Hose — _ﬂ
Clamp
f L]
_'___,-o-F "' . _____,-'—-\. e . L
Actaleralor Cable Bracket — YNl e ‘ Slamp
- -h:“-' &:_.,_1 _._'?,-:"I_“'-I" '
A ‘i. ¢ Erging Speed

= Colindmr | Sensor Connacior
“k'{ Blagk |

A ! U Imsuwatpr - ST
Mo 2 Garnakaly Tuming Pullay \ N, ;L‘::Hf | -

"1_

v Fual Hesa

Mo Camghaft
Timing Pulley Flarge

Fuel Temp.

BT A m—r *OTS Sadle Sensar
:’?_?.:5 . F‘Eﬁ*ﬂf Ennmmr
o P : Higya ATEaa] [/
_ Timing Bah , ¥ r
= Tensiaret apill Canl! Valee 1_"
' _ Conngcior ", '
Timing Bak
Fuel Pump Corractun
Rasietar Cannacior II{.
Ila'
Timing Conlrgl Valve Conmector
P e

* Ganket
M (kgfcm, l:f:lj Specilied prque

e ———

+# Man reusatle part -
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r EWGINE FUEL —  INJECTHON PP

= A ~dlAm e m= g

1 £
@ v —{T)

ED——— & Gasket
Fual Inked Fpe

* Caskel ————— =

e

Distrib, tve Hear Plug (Ha 1)

Fue: Inlen Hedlow

Sorew —
# Gagkgl — % -
Spring
e - W
EARATE | @ ¥
FER ] tﬁs_l 15} eia e am—m T !
g Saerew “hirge: L : 51,85 (S0, 433
.q e b Delivery YWalve Hokdsr
. % Gasket =2 T L Dhclivary Valve
|1 & Gasked
Fue: Cirlet P pa E :
| 1
* Gaskst ——— - - l E i Timung Sontrol Yahea
L oo
iy Lo
=] Lo
Tty M 7 '_.J-F’)I ] |
= (R . __,'ﬁ. : I
b-"' = j = I !
* St Kay H‘“.I-____ ; "' Lo
Wt . s 4 " ¥ _‘__..-"" d-"l ' - ——
-F'- *"r y- - ‘ 4 "-.___,_-"'F - ' .-
= d‘-ﬂ':_'_,l! t‘%ﬂ?‘. -ﬂ'# =7 Wave Washar E'EJ_':
= i é | & O-Aing
! # 0-Ring ¥
& By Py .
' Strasner G [ *l
| ' ]
Dastribitive Hesad T
=1 . Flag {Ng.Z) : -
1=l ng gk My CRteREr T o R g K _;:,: ;
Bupgon Clip K A
TR : Fuel Ternparalure Sensor
{ [ :_'"- h 1___.-"'
i -
b .
. VL e
[ (kglfcm, RIBA | - Specified e 3 - . -

# Mon reyaable per ' R
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TENEREFOEL - MUECTIONYTF

REMOVAL

1. REMDVE INTAKE PIPE {See page EM-44)
2. REMOVE INJECTION PIPES (Sea pags FU-5}
3. AEMVE TIMING BELT {See poge EM-13)

b . —_—

4] & P
,

rum? b

-

4. GCHECK |NJECTION PUMP DRIVE SHAFT THRUST

CLEARANCE

i@ Turh the crankshalt pulley counlerclockwise, o the
pulley grogve is aboul 307 ‘rom 11e timing paointer.

HIMWT:

Ty do this in crder to adjust 1he taath ol the sassars porign of

the idler gear.

(b Move the No.2 carn:si'nah Iimilapullaey forward and back-
ward and unggretand the sense ol thrusl glearance of the

nEEIaN pUme,

5. REMOYE NO.Z CAMSHAFT TIMTNG PULLEY (Ses

page EM—13)

- — _I-I-— .

! L TehE

,:;f Z
I\-—i-'l-'"‘.
“

5 REMOYE INJECTION PUMP

(a)  Discopngct the énglne specd scnsor connector. -
(b)  Oisconnect Ihe spill contrel valve connazlgrn. o,
fc) Disconnect the 2 comaction rasistor conneclors,
fy  Discennec| the liming control valve conneclor.

@) Disconnec] the fusl temperature S&nsod connectos.
{  Diseannect the engine wire clamp and fuel hpsa.

: R
-
o -\'-.

"".-a-:'.-"f‘_'h

¢ ek e -

1

|

ig] Hold the crankshalt pulley, and remowe the injection

FUmMp drive gear set nut.

(ny RAemove the Q—ing Trom the injaction sump delve gear. i

——  — — -—— o

dupnet b B

A
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- FWORE FIFL - HAECTION PHWE

i Loosen Ihe 2 nuis helding he [ajection pump 1o e tinnkng
Tgear Case.
il Pemave the 3 balts and infection pump slay.

T2 R & |
{
]
i

(k) Using 55T, distonnectihe injection pump Irom the timilng

Jedr casd.
SST  09960-50010 (0998105010, DFR52-050140,
s g 995305020, 09354—C5010)
(lj  Remowvs Ihe 2 nuts, injection pump and Sylinder black -
sulator. ] Ty ;

im) Remowe the O—lng fram tha mjsclion pump.
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EMEME FUEL - INIECTICN FOMP

Fual Quilat :
%Hnllcw Sy ""5_ L

THTFIE

e
II \__ *-.E'T— #' ’“;:CJ:
| - I._l. ' = ~ 5rm
s s
O .

DISASSEMBLY
1. MOUNT PUMP ASSEMELY TO SST (STAND)
SST (024176022, (G245-54010
2. REMOVE SET KEY OF DRIVE PULLEY FROM ORIVE
SHAFT
|

1 - REMOVYE FUEL PIPES AND HLET HOLLOW SCREW

(a)  Ramowve the oeedlow screw, fuel outlel pipe and 2 gac-
kets.

{b)  Remove the cap nut, tolt, lusl Inel pipe and 2 gaskets.

ic]  Aemove the fual outlet hollow sorew and gasket,

" —

— e EL —— 1

| T en -

"
1
LI S )

4. REMOYE SOLENOID CONNECTOR SUPPORT CLIP

f2) Using & 3 mm hexagon wrench, refcve the 3 bolts and
solanmd Sanmnackor suppﬂr‘t Cilp-
i) Dhsconnect the 2 laad wiras and 2 connectars fram tha

clamps.

5. REMOYVE TIMING CONTROL VALYE
LIsing & 3 mm hexagon wranch, iémove the 2 bolts and liming
contrl wahoe.

6. REMOYE FUEL TEMFERATURE SENSOR AND DIS-
THIBUTIYE HEAD PLUG [NC.2)

Hkd the distribubive head plug. and using & 19 mm deep
sOCHED wrench, ramaove the fual tamgseraiure sensor and
Ch=ring.

(al
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i) Acmowve the digiributve head plug and S—ing.
ic)  Tremove the sirginer and wave washer,

C el . Pl
Hine i |
TE L

-
s

i = FHF T

N ’ L . —

7. REMOYE DISTRIBUTIVE HEAD PLUG (NO.1}
LIsing S=T, remove the dislributive haad plug.
ST 092683-54012 (0262=-24010)

8. REMOVE OELIVERY VALVT HDLDERS

{@) Using 53T, iemova the 4 delivery valve holders and
Sprngs.
SST  D92E0-54012 (39283540200

{b] Hemowve the 4 chellwery valves and caskels,

NOTICE:

Do not iowch the sliding surfaces of the delivery valve with

vour hand.

HIMT:

Arrange the delivery valves, springs, and holders in order,
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INSPECTION .

NOTICE;

Do not tauch the zliding surfacex of the delivery valves.

INSPECT DELIVERY VALVES

Pull up the valva, release it. o

Check [hat it ks smagthly to the valve seal.

If operation is nct a5 speclied, replace 1ha valve 35 & 581,

- HINT:

isikbinkinibla W0 Belore using a new vae st wash off the rust prewention carm-
pound with desel fuel. Then re=wash with diesel fuel and per-

T LG TRATH Ty T form tha abowa tesks.

-

"
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[ H | o]

55T

R

HEASSEMEL‘f

{a)

{b}
i)

ial
(b}

by el

A’ |a

ja}
{b}

(e
(d)

rFr

MOUNT PUNP BECDY TO 55T (STAND} !
agT  09041-76023, DO245-54010 :

- INSTALL DELIVERY YALVEHQLDERS ~— 77

Install new gaskets and the valves nlo tha distribuiive
nead.

Install tha sprngs inke the delivery valve holders.

Using S5T, install the delivery valve holders.

SET 0926054012 {D9263-54020) 4
Torque: 33,85 N.m (600 kgt-cm, 43 fi-1bf) '

g
NSTALL DISTRIBUTIVE HEAD PLUG T
Install a new O—ing [0 tha disiributive head plug. ;
sing 55T, instal. the head plug. ‘
SST  (9260-54(HZ (03262-54010)
Torqua: 88 Mo (300 kg f.cm, 65 H-Ibf}
.
e
INSTALL DISTRIBUTIVE HEAD PLUG (NO.Z} AND

FUEL TEMPERATURE SENSOR
Install a new O—ing to the disinbulve head plug.
Imatall the wave was e, sirainer ard head plug.

M
_.1' TEL

Install a new O—ing ko the fuel termparaiure sensor.

Hodd the distritiiiive head pluc. and using & 19 mm dosp
socket wrencn, nstall the uel temperalid Sansor.
Torgue: 21,6 M.m (#20 kgl-cm, 16 fi-1bl)



~' ENAIME FLHEL

BECTON PLIMF

Fuel Cutlet W 4
%ﬁ Haalleaw $% .
! N I c..
,_f“’ g

5. INSTALL TIMING CONTROL YALYE
Using & 5 mm hexagon wrench, install ha timing contrl vaive
with the £ bolls,
—. &y
21
e
6.  INSTALL SOLENOQID CONNECTOR SUPPORT CLIP
(a)  Using a & mm hexagon wranch, ins:all the solengid con-
neclor sapport clip with the 3 bolts.
(b  Connect the 2 lead wircs and 2 connectars to clamps.
il
|
C o i .
7. " INSTALL FUEL TNLET HOLLOW SCREWS FUEL
FIPES
{8} Inztall a new gaskel and the hollow screw, N
Torque: 36.8 N-m (375 kgl-cm, 27 ft-1bf)
fl)  Install fuel .nlel pipe with 2 new gaskels, the cap nul and
bt
Targue: '
Cap nut: 23 N.m (230 kgf-cm, 17 i 1bf}
Bolt: 24.5 N-m (250 kgf-cm, 18 flbf)
(e} Insiall ‘uel outle pipe with & new gasket and (he vtk
SCTEwW.
: Tarqua: 22.1 H-m (225 kgtcm, 16 fi-lbf)
8. HREMOYE INJECTION PUMP FRDM SET (STAND)
SET  08241-78022, D2d5-52010 i .
9. INSTALL SET KEY OF INJECTION FUMP CRIY
PLLLEY ON DRIVE SHAFT : !

N r
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ko

INSTALLATION

1. INSTALL INJECTION PUMP

fa) Lnseall a new O=ring to the pume.

(b]  Apply 2 light coat of encine oil on thi G-ring.

i) Aligniha sel key on the drive shaft and grogve ol the injec-
lign pump dava gear. L ol

1
5 !
[

e b

—. e — ——mau

id)  Hold the ineshen gump with hands and press ihe injec-
lion pamp drive gaa’ to the backward and weld it with the
injection pump drive shatl,

jat  Align the puncking lime of -ne injection pump llange and
the upper processing surface ol the liming gear case, and
then termpararily insta | tha 2 muts,

i) Tightan the 2 nuis ha ding the injeglion purigto tha [imng
QEQr £A%A.

Torque: 21 N-m (210 kgt.om, 15 ft.Ibf)

lg) Tempararlyinstal the injection pumostay with the 2 balls
1A, B

thh  Install *he njection pump sel C boll.
Torqua: 32 N.m {330 kgi-cm, 24 ft.1bI)

fi]  Torgue the A and B bolts.
Tarque: 21 N-m (210 kgfcm, 15 ft-Ibh

NOTICE:

Bafore tightaning to the standard torque, check whether

the pump stay |5 up agalnst the Injeclion pump.

(f  Install the syhrder block insulaior.

ikl Install a new G-ring 1o the injechion pump dive gear.

i Inslall the injegtion pump drive gear sat nut.

i Hold the crankshalt pulley. and 1omgue the sat nut.
Targue: 64 N.m (650 kpl-cm, 47 ft-Ibf

NOTICE:

Do not lum the crankshaft pulley- The valve haads will hit

against the piston top.

iy Ceonnecl the enging spaed sansor Connector,

fo)  Conngel the spill confral vake connacior.

{p)  Connect the 2 comeclion resistor conneclors.

fq) Connect the liming control valve cennechor.

fr}  Connecl the luel temparature sensal conneclorn

{5} Conrect the eaging wire clamp and lued hose.

2. IMSTALL NO.2 CAMSHAFT TIMING PULLEY (See
page EM—18)
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PIaTS

QT R B E e el AR AT R

L

Al

3 ; CHEGZK INJECTION PUMP DRIVE SHAFT THRUSY
TLEARANCE N

Move 11e No.2 camszhaft timing pulley back and forth o check

Ihal the injection pump drive shaft has sulicient 1hrust claar-

ance. _

Thrust cleseahos {Referance): ™~

0.15 - 0.55 mon (0.0052 — 0.0217 in.) 7

IF e thrusl clearance is nol safficienl, oosen the 2 inpedton

pump nuls and the 3 puma slay bofts, than retighpgn tham.

IF the thrust clearance is stl not sJtlicient, remcye the Liming

gaar covar and hen redngtall .

4. INSTALL TIMING BELT (Ses papa EM-15}

5. . INSTALL INJECTION PIPES [See page FU-13)

6. - INSTALL INTAKE PIPE [(Sen paga EM-—51}

“b -
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COOLING

-
WAT=RPUKMP . . . . . . . . ... i, ] e
[THERMOSTAT ... ... CO=10
(RADIATOR ot iiriesiieriiriinnes, e ieas co-14



Co1

COOLANT .
INSPECTION

HINT: i —— e — . ¢ e rm—

Check the coolant leval when the engine is cold.

1. CHEGCK ENGINE COOLANT LEVEL AT RADIATOR RESERVOIR

The enging coalan! kevel skould be between the L7 and "F" lines.

IF low. check lar lsaks and add Toyata Lang Lite Coolant” of squwalsnt up to between the "L and “F" lings.

2. CHECK ENGINE COOLANT QUALITY

fa] Hamowe the radialor cap.

CAUTIDN: ey A

To avoid the danger of boing burned, du not remove the radistor cap while iha eiglne and radistor

are slill hol, as MNuid and steam can be blown out under presaure.

ib] Thare should not be axcessiva deposits of rust or sca e aiound the radiator cap or water filler hale, and
the coolant should be reg irom odl. )

If excessively dity, clean the coolant pessages and replace the coolanl, -,

ic)  PRengtall ke radator cap. N

Y e
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REPLACEMENT

CAUTION: LA S

Ta avoid the danger of being bumed, do not remaove {he ra-
diator cap while the pnglne and radlatos are atlil hol, asfluid
and sleam can be blown out under pressure.

1. DHAIN ENGINE COOLANT
(a) Hemcye the radiator cap.

'L-'I
s A

(B} loceen Ihe radato drain plug (on the right side o the a-
diator kower tank) and enging draln plug (on the il cealer
cover), and drain the codant

i) Cloge the drain plugs. il 5
Torque: 8 N-m (80 kgf.cm, 69 in..Ibl) for Engine

2. ! FILL ENGINE COOLANT 4 B
ida)  Slawly fill tha systam wiin cocdant. N
v Uze of impropar coolams may damage anglne cool-
Ing sysiem.
»  Lse "Toyots Long Lite Coolant™ or équivalent and
i ot with plan watar accewding to 1ha manofac -
RS dingdhicnsg
= Using of coolant which incledes mote than 50 %
[freazing protedibon down to —357°C (—217F)] &r 60
% [free2ing protection down to —50°C {-58"F)) of
gthylena—alyenol is recommended but not mors than

¥ %,
NOTICE:
+ Do not use an pleabel type coolant or plain water
glona.

»  The zoalant abould be mixed with plain water (prefer-
ably deminoralized water or digtiiled water),
Capacity:

9.5 Inars (10,0 US qts, 8.4 Imp. qis)
{b] Reinzlall the radiator cap.
{c) 3tartihe engine, and bleed the cooling System.
id)  Rehll e radialor resernvoir wilh coolasl Lnlilit reaches the
"F" line,
CHECK ENGINE COQOLANT FOR LEAKS
CHECK ENGINE COOLANT SPECIFIC QRAYITY COR-
RECTLY

o
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WATER PUMP =«

. -,
i NT —
COMPONENTS 4 Wa 8 PUS
WSV far M. Intaks YEV D Ng. 1 Irtake  WSY dor Mo 2 imtake
Sonstneior Control Consbicinr CGamrel Gonss o Comol

Vacuum Haose L-onnactor Comma o

A’ﬁ“/ I, T

& %ﬁllaﬂaﬂl__

[ =1

POV Hnsa# i

W5V for

o Mo 2 Imake
TR Constriclar
:Elarﬁp;ﬁ . : o Goingl : :
M2 Alr Hoee 4@ L} # Gasket, | Y, e
: h Eeal'l"i"asher e e
et Clampﬂ ﬁ 1,.
e | e e -
mo.1 Cemahab : :
Arcelaratnr T LaeT T ; . 10
Cable Bracka: Timirg Pullsy ..
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REMOVAL

1. DRAIN ENGINE COOLANT ,

2 REMOVE DRIVE BELTAS, FAN AND WATER PUNP
PULLEY | . w4 :

(@ Stretch Ine bek tight and loosen the 4 pump pulley set
nuts. ;

(n} Locsen the pi'-.ﬂl:at Balt a?:d adiusling kock boll.

gl Loosen 1ne adjusting boll, and remove the drive belt,

id}  Ramowe (he 4 nulg, Ban snd Nuid cougling assembly and

o [y

3. REMOVE TIMING BELY ANTHIDLER PULLEY
(See poge EM-13)

4. REMOVE NHD.1 CAMSHAFT TIMING PLILLEY
[Seq page EM-13)

5. REMOYE CAMSHAFT QIL SEAL RETAINER

{So8 page EM-20)

- ——— — — -

_ Pival Ball 6. HEMOVE WATEH FUMP
)L-C\M\ ja)  Remowve the wok boll, plvet boltt and atamater,

r_Lﬂ-E_k. B':J" H""- PiT'R

aher-atar E‘Eﬁﬁ /. (b} Femove Ihe 4 bolls and alternalor bracket.

%7 3
T f .III//.I HIIF....,,

fc] Removs the 5 bolts, 2 nuts, water pump and gasket,

T R R o E R TR .



COOLING — 'WATERPLIWE

{d) Remowve the bakt, water pump cover and gasker

- H e
r o~ e —_—
4 E -_— _:_‘-‘—-..! . .;'-.
W T —— -
s - ' Lo -
——— - T
_|| - -
: N x ~
e | o
st : &Y — -
- . - - -
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INSPECTION
1. INSPECT WATER PUMP R I
Tumn the pulley and check that the waler pump baaring mowes
sSmeathly and gquiely.

It necessary, replEsse the water pump. )J =’ |
_ & s ; |
h,

el L .. o ’

2. - INSPECT FLLUID COURLING o |
Check Ihe .uid coupling for damage and silicon oil leakage, |
I necassary, replace the fluid coapling.
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C CODLNG - MATER P E

INSTALLATION
1. IHETALL WATER PUMP ASSEMBELY AN
(@) Install a new gasket 1o the water pUME COVET. \}
1 7 :
I - "
() Temporarlly Install the waler pump and watsr oo mp coer
with the ball,
™ P
| N
] __-::f. - - J--::'-.._:':-..-
1 K -
"\ R
1 o LA .
e .
i) Plage a naw gasket in positian on the sylinder heod.
(d)  Temporarily irstall the water pump with e 5 balks and 2
nuts,
(g Tighten the bolls and nuts.
Torque: 13 N-m {130 kgf-cm, & f1.1bd}
(N Install the atemator bracksd with the 4 bolls,

Torque: 21 N-m (210 kgf-crm, 15 fi-1bl)



co-9
~ - GOOLNE - SHTENIe -

Pivel Balf (@l Install the allamnator wilh the pivel be 3~ Ipck ball q §
“Torgue: - -
21 N (210 kgt-cm, 15 1 167) for Lock bolt
82 N-m {E20 kgf-cm, 45 f1.1b1) for Pfvot bolt t
2. INSTALL CAMSHAFT DIL SEAL RETAINER
{See pagn EM-34)
3. INSTALL NC.1 CAMSHAFT TIMING PULLEY
{Sea page EM-18)
poma| & INSTALL IDLER PULLEY AMD TIMING BELT

{Sea page EM-186) {
8 |INSTALL WATER FUMF PULLEY, FAN AKHD DRIVE

sl N

_ BELT
' i
/
' .-'H..h - .__..l". -""-.l. l
.: - w .
P ot N [
. " "'\-__ _I'-\ -~ )
g— .-"\: I" . E

.
-

T

R = !
fab  Install the pump pulley, the Huidﬁan and coupkng assem-
Pirk Prinfed -~ bly with the 4 puls.
HMT: "
- When intalling the Muid coupling on the water parhp, must inkall
{ | by making the marking color of the balt of the watae pump and
/-:,."I the marang color of the fulid coopding meast.

-- : Pl the drive balt on each pulley.
Black Painted bt Place puley
- M' H. '
P r"i 7 " 7 BeAiL i & ¢ !
o ' TSN
e, . g1 Strelch Ihe balt nght and 1orque the 4 1uts,
gt Torque: 18 N-m (185 kgt-cm, 13 A1)
Adjust 1he drive be t detiection {See page CH-2}
FILL WITH ENGINE COQLANT !
STAAT ENGINE AND CHECK FOR COOLANT LEAKS
s
.__-'
- o Do, ———.
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-1

w

THERMOSTAT
COMPONENTS

Thermostal .-

Wozlar Imlat .

-
e e

-}
a1
L]
I
|
&
=
L =)
LT
._n_.u

|

| Specilied targue

g, k)

& horrawsable part

L

|t
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CO0LING THERAMLSTAT

- .,.-\il:-i_rrl.

REMOVAL

HINT . :
Remaval of tha themmeosial would have an adversa effect, caus-
ing a lewerlng ol cooding eficiency. Do not remove the thermic-
stak, even if the engm tends 1o overheal. o

1. DRAIN EMGINE COOLANT |
2. DISCONNECT RADIATOR LOWER HOSE

I' i O
. - P

3. REMOVE WATER INLET AND THEBMOSTAT L

(a) Remove the 3 bolts ard water @kt from 1heg Cylinder
Lioch

{0} Hemove the [hermosial.

i)  Remove tng gaskel from Iha thgrmaostat.

——— e L A A

— —— -
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INSPECTION -
/f‘ INSPECT THERMOSTAT
%&\HL__IJ' i i ﬁ] %ﬁ The Ihermpstat is numbered with the valve opening fempera-
L [J— . 1are. |
N
F Loy

(a) Immerse the thermostat in water and gradually heat the
water.
&) Check the valie apening tempergidre.
Valve opening tempenture: B0 — 84°C (176 —183°F)
IF tne valve pparnirg lamparature s rol 25 specifiod, replacs the
thermostal,

=

Sl L T .

PRII4L .-I.

(et Check the vahle lili.
Valve 16 10 mm (D.35 In.) of more at 95 "C (203°F)

I the valve lifl 15 not as specified, replace the tnermnostat.

(d) Check that the valve is fully closed when Ihe tharmoskat
it Ak b lemperatures |bakow 20°C [104°F)),

Il not closed, replace Lhe thermoatat.




D-13
COOMLI  —  THEPRATTETAT

T T INSTALLATION HITAK
A _ = | 1. PLACE THERMGSTAT IN CYLINCER BLOCK MO
T T {2l Ingtall 3 new gagkel Lo the thermestal.
e N l'.'.| S :\-::F-:""-:
Iix_]'-'izli 2 By, St -
= _-l-:-. _/ F ] "I'Hﬂu ]
___.'L-"' ", gl ! _:L _ -.---ﬁ n ﬂl.:
" 1_/ e
P How Giasket - a1

(B}  Instali the thermostat wilh the [ggle vale upwaid.

HINT:

The jiggle valve may ba sat wilthin 30° of eilhar sida of 1ha pre-
scribad position.

2. [HSTALL WATER INLET TC CYLINDER BLOCK
Ingtall ihe waler inlal with 1he 3 Baits,
Torgua: 13 N-m {130 kgf.cm, 8 11-1bf}
MNOTICE:
Torque the 2 upper bolta Arsl.
a FILL WITH ENGINE CO0OLANT "
4. START EMGINE ANC CHECK FOR COOLANT LEAKS
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RADIATOR e N L
ON-VEHICLE CLEANING A

Using water ar & staam cheanar, ramove any mud and dirt from 1he vadlator core.

NOTICE: .

H usdng a high pressure typa cleaner, be caraful not ko nlni'nrm the fins of the raq:lutnr core, {La. Main-
tain a distance batwean the cleaner nozzle and sadlatar core.)

o onoiNG - ARTIRTR

P - R
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. ON=-VEHICLE IHSF'ECTI'DH 1;

i 1. HEHD‘EE RADIATOR CAP T f
CALUTICN:
To avoid 1he danger of being burned, do noi remove the ra-
distos cap whila the engine and radiatorara siill hnt.asﬂuld
and steam can be BHown out under preasure.

o 4
L]
- S -
- INSPECT RADIATOR CAP !
NOTICE: '
« I the radiator cop haa contaminatona, always Hss
it with wabes.

+  Halora using a radiator cap tastar, wat the relief velve
= and pressure valve with englne coolant or water.

« % When performing steps (3] and (b} bsow, keap 1ha
. ; tester gt an engle of ovar 30° abova the horizontal.
oo Fa3 i Few| 4@ Using a radialor cap ester, slowly purmp tha laster and

check that air is coming form tha vacuum valye, 1
Pump speed: 1 push ' {1 seconds or mare) i

NCTICE: a i
Push Iha pump at a constant apeed. ‘
) If air is ol coming from the vacuum valve, replace the radiaa
Jo - - cap.

' (b}  Pump the taster and measure the ralief vale opening

ArBSSUIE.
. Fump spesd: 1 push within 1 second |
. NOTICE: !

This pump speed |s tor the firsl pump enly {in ordar to cloge
the& vacuum valve). ARet Lhis, 1hé pump apaed can ba re-
duced,

Standard cpening pressune:
-~ 93=135kPa [0.85 - 1.25 kgiicm?2, 10.7 - 14, 9psi} |

-

S N

;*’;T . Minimum cpening pressure:
L2 5% WPa (0.6 kgticm?, 8.5 pai}
: HIMT:
s . Usathe testars maxlmum reading as the opening pressurs.
_ If the opening pressure is less than minimum. replace the radla-
lair Gap
e, .-'I,.-;. 3. INEPECT COCLING SYSTEM FOR LEAKS
?Eﬂ:;mr E&D o J{l -—‘\\-\\ . {a) [IZIFI the radiatar with eoalan:, and atiach 8 redister cap tes-
N - o= “—\L;ji';- b Warm up the engime. |
e Hm ' ‘*?E_w-,::;_h (€] Pumpilto 118 kPa (1.2 kgliem?, 17,1 psi}, and check Ihat
— i -ﬁ_ﬁ;: the pressure does nol drop.
S ,:;J - ._::::_._\ IF the pressurg drape . chesk the hoses, radiator or waer pump
Lo Dl iy U_a‘, A% | for leaks, B no extemal leaks is lound. check Iha heater core.
v T T | eylinder block and haad.

4. REINSTALL RADLATOR CAP
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COMPONENTS

th

iy Y. LEC T

meary by Facley s grpa

* O-Ring

o -
Lewer Tpnk

! =08

HET =

# Non—reusabhs part Ll

P

* O-Ring —--

SNa3 AN TV

A

"
i

TERL S DO

Radirior Suppont
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" DISASSEMBLY
1. TREMOVE RADIATOR SUPPORTS
Hemaove Ihe £ balts, nuls, pipe, bushng amd radiaior supgor.
Remavg tha LH and RH =.pporis. * T
- 2. AEMOYE RADIATOR CAP
3. REMOVE DRAIN PLUG
. (@ Remove e draun plug,
s b}  Reamowe the O-ing.

=

4. ASSEMELE 53T
28T 4923201010
ia} Install the claw to the averhaul handle, ngerting i |n the
hode wv pail “A" a5 shown in the diagram,
b} While gripping the handle, adjust the stepper ball $o thal
d mancion "B” is as showmn in the illushationr.
Cimansion B: 0.2 = 0.3 mm (.O0E - 0.012 in.}
NOTICE:
H this adjusimant ¥ not dana the claw may be damaged.

5. UNCAULK LOCK PLATES s e
Using S5T to relaase lhe caulking, squeeze the handle unlil

stopped by the slopper baolt. _
55T 03230-01Q10 i
" Lock Plate # .

. ! F N 3 i :

_————e

2 ez L

- — PR PRy R e —

g6 AEMOVE TANKS AND O-RINGS
_ Lightly tap the raciator inlet or gutler (or bracket of the radiatar

I with a soh-aced hammer, and remawe fhe tank and the C-ing.

e

|:"'I_,i,|'"- -
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COOUNG - RADISTON

Lesck Pla‘e

Lack Plae

C N

i

w2 Marmal | X Twisted

—af

Crrgnsicn "B

P 1

Punch Aggambly

Crearan] Handle cozw

REASSEMBLY

1. INSPECT LOCK PLATE FOR DAMAGE
HIMT:
= I the sides of the lock plate groove are dalormed, reas-
sambly o the tank will be impazsible.
* Therefore, firsl correct any defarmation with pliars gr simi-
- lar objecl. Water icakage will rasull # the bottom of 1ha
lock plate groove is damapgsd of dented.
HOTICE:
The radiator can only bo recaulked 2 times. After the 2nd
time, the radiator core must ba replaced.

| I . O I.—-‘_ - a0
s o b,
i | —_ - Y s L
AR — "
e

I =TT rwT—Tr. — -aarwma

2. INSTALL NEW D-RINGS AND TANKS
\a)  ARer checking thal there are ng loraign okyacts in the keck
plata graove. insiall 3 mew O—ring withoul taisting i
HINT:
When cleaning the lock plata grogwve, lightly ruk if with sand pa-
per withoud ssretchung o -
|

—_ 1 -

] | S E

TTE— m e .

() Install the tank wilhoul damaging the C-ring.
ic] Tap the leck plate with a sof—faced hammer 5o that there
s no gap betwaer it and the iank.

i LET) ,

2. -

?

NTITY

e e i e— - ETTEEET T TEEERTET W

3. ASSEMELE 33T
S85T 0923001010, 0923114010
{a] Install the punch assembly ta 1he overhaul handla, insert-
ing iLin the hole in part *A” 3z a9t i 1ha illustralen,
(b)  wWh iz grpping the hancie, adost he slopper bolt ao that
dimension "B" is a3 shown i1 the illustration.
Dimenslan "B"; 8.4 mm {0,321 [n.}
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4, CAULK LOCK PLATE ,
{a) ™Lightly press S3T against the lock plate in the ofder

cipgy ot - e Rl e ghown in the ilusiration. Altar repeating Uns 2 few imes,
5 3 f lully caulk the lock plate by sgueazing the handla until
' ) sloppad by the stopper bolt.
RE ' o 1e 88T  LY2I0~M010
) .'-(-__';'.’I
a [-=.| G
4 1
Thwe 7 r}r_, T e
-7 |
. ]
E L. . Mo - K
E:ﬂ 5 i Tl g ER L
o, - _ ! 4
SR [ SRR

41

HINT:
« Do ngt stake tha areas protruding around the ports.

»  The pairts shows in the riD sides near here cannot be
Hlaked with S5T. Usa pliars similar oxject and be carg’ul
nol 10 damage tha core plates.

i Check the keck plate haighl {H) after completing the caluk-
ing.
Plate helght [H):
740 « LED mm (0.2913 = 0.30M1 in.)
Il ot within the specifiad Faight, adjust the stopper bolt of the
handle again and caulk again.
5 INSTALL RADIATOR CAP
6.  INSTALL DRAIN PLUG
B pewr| (@) INslall 3 ngw O—ring 10 tha drain plug.
by Instal tha dran plug,




COSHNME - FADLAOR

7. CHECK FOR WATER LEAKS

@) hghten tha drain plug. _

i) Using S8T, plug the inlet and outlet pipes of the radiator
55T 0923001010

fc)  Using a radiator cap lesier. apphy pressure e 1he Fadistor
Test pressure: 147 kPa (1.8 kghiem?, 25 psi)

(dr Submearge the radiator in waler.

1
: m——e .

(@) Inspact for water leaks.
HINT. ‘- b
On radiators with resin tanks, there is & clearance bétween the
tank and kck plate whara a minute amounl ol air will remain,
giving the appearanca of an alr leak when thae radiator 15 sob
marged in waler. Theralore, befong doing the waler leak 12zl
first swir the rachator areund in 1he walsr dnhl 2 &t bl bbles dis-
dppear.
8. INSTALL RADIATOR SUPPORTS

Torgue: 13 N.m (130 kgf.cm, 3 fLlbf) — =

pr— —

‘Iqﬂ
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LUBMCATION - O ANDFTLTER

L1

Recommandead Viscosily [SAS]:

i" ] | 1 1T 1 1 1 1.
i L
| AT "
) |

10=50
o [ I r

'lf_. S -3}

40 "
| -
& >
| I I I L
L=, I -7 q 16 2" 35
P2 O o] A B a0 ] 1

Tz WFERATLIRE FAMSGE ANTIGIEATED
SEFORE MEXT OIL CHAMGE

1.{Z:uil Pressr
l," | Il. .

OIL AND FILTER

INSPECTION
1. CHECK EMGINE OIL QUALITY
Chack she oil fer detenoration, enlry of water, dscobardng o thin-
RinG.
If tha qualiy is visibly poor, replace the oil.

il grade:

API CF-d or CF {You may alsc use AP CE or GO
I yeu use SAE 10W-—30 or higher viscosity ol in extremely low
temparatures, tha engine may bacome dificult 1o stan, 5o SAE
SW—30 engine oil is ecommended.
2. CHECK EMNQINE OIL LEVEL
Altar warming up the angine and 1han 5 mikutas aflar tha an-
gine slops, 4il level should be berwesen the "L" and "F marks of
the dipsstlak,
It fow, ¢hack for leakage and add ol up to the "F* mark,
HOTICE:
Do nod {ill whh engine oll abave the "F" mark.

| et

3. CHECK OfL PRESSURE

(@] Using a 24 mm deep eocket wrench, remove the qil pres- m

U Fwilch.
(&1 Install an off pressure gabga.
(<}  Allow the enging towarm puto nomal operating tempara-

J-I..n.""jl-" e

R
i) Chech the oil prasgure.
Qil pressure:
A il 28 KPa 0.2 mgliern?, 4.0 pesit ar fans
Al 1K 285 kP [2.5 kgliens, 33 psil o rnow
(=) Remova the il pressure gawge. e _
N
h . Famen i
;
—, !
A -
14]
g £ J;r - .
LI
(f1  Apply adhesiva to 2 or 3 1hreads of the oil pressure switch.
Adhesiva:

Parl No. 0883300080, THREE BOND 1344, LOCTITE
242 ar equivalent
{n] Beinstall Ine ail pressure swilch. |
{h) Siar the angine and check for oil leak.

1 -
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e | R L I

1.

L

A ath el

L]

s m ppam ==

AP e T8 B omga prbE pap N

L1

L e Lk -

i -

.I.F HE-

oy e
Ly

REPLACEMENT

CAUTION: ! ooy A

»  Prolonged and repmtud contact with mineral oll will

ragult in the remgyal of natural fats from the skin,

leading ko dryness, imiatkon and dermalliis. In agdl-
tion, used enfjine oil contains potentially harmiul
contaminants which may cauge gkin cancer. !

+  Care shouM ba taken, therefore, whan cnangmg an-
ging gil 17 minimize the frequency and length of ime
your skin is axposad o used enging ail.  Prolactive
ciothing and gloves thal cannat ba panelraled By oil
should bo warn. The zkin should be thoroughly
waghad with soap and water, or use water-joss hand
cleanat, 10 reémove any used angine ol. Do nol usa
gasoline, thinners, or solvednis.

«  In order o prasenye tha environman, used oil and
usad oll Liier musl be disposad of only al designated
dizpogal sites.

1. DORAINENGINEOML . .. . ..

{a] Remows tha dil fillar cap. ——

{t] Hemowelne oi drain plug, and drain the nll intQ @ contgin-
gr.

i

2. HEPLACE GiL FILTER

Ay Using 38T, ramova the ol filter,
S8T  0wrl@g—1000z

HIMT:

As the cil in the filler flows out ihrough the drain hose, place the

drain gil containgr under tha drain hose,

{b] Cleanthe i fiter contact surdace on the ol fikar mount-
ing.

ic}  Lubricate the filer rubber gaskel with clean amglne ol

. —— rr—t —— -
mradban gl N |
'

£
=
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LE-3
LURMAN - oAl FICTER

id1  Tighten the cil.filter by hanc until the rubber gasket oo
Ttaels the seat of the filter maunting.
PP, LTy

— [LFT] T S — . E—

: #
S a

’ |

b — Eeriia

_hem . . o

fa)  Using S3T. give it an additional 3/4 wum 1o seal the filer.
S8T 08228=10002

3. FLLWITH ENGINE DIL I

tay  Llean and nstal the oil drain plug with a new gaskat.
Tarque: 34 N.m (350 kgt.cm, 25 ft.1bf)

i) Fill with resh englng oil f

Capacity: o . '
Lﬁ: = _ - "-.\‘ Dirairth A vl w-':J: 4 por <20 7.0 b |7 4 LIS g, BV Imge qle;
Y —e — a‘\“w noean wit1 il i chenpn | 6.4 [baee 16 B LIS oft, 506 Imgr. e
Cirg fil T = |70 US cls GG hrp gls®

(cp  Peinstall ihe il fiter Cap.
4. START ENGINE AND CHECK FOR QIL LEAKS
8. HECHECK ENGINE OIL LEVEL
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COMPONENTS | e
VEY M a1 Pk VSV far N1 Inlake  WSY far Na.2 inlake
Congtricter Carta Lonsifctar Coniral Crarinztar Goniral
Vacuum Hose Connecior Connegtar

—

ﬁ?: ¥l Filler Cap

it &kl teaz of M G’ﬁ &lntahel’lpﬂ . @ o ?“ﬂ
PCY Hosa » | ” Vi .

. = Crylinder H&a:d Cover

Mo ¢ Intake
Constrictor
antrl

FPCYFPpa

teslagh wan i

_ Clamp
’* o2 AirHosa

Clarrip

Acceloranr e

e - 2 r-.'_.____.--':.____.a-' '
‘ Cable Eracks .

l s
Clip No.1 Camshaft H\
Tirming Belt Cowver oD Tirmiryg Pulley @ ll‘\.l' T ]
- Tuming Bl - ‘“-:III|"-'r F_“ .. ".II .
' EEU.I]-EIZI ?z] WM _Jl.ﬁ
|‘\_\- —l .. e '-. -
g - 15..'3 ) PR
e

' |d|arFuuq—@ g'i _,_'i

Timing Bell L
Tarsewar -7

MNo.2 Camshalt Timing Pullay

Mo 2 Camshati Timing Pulley Flarge

C1EH §

| M-m {kegf-com, Hf; | - Specified 1orque
. * MNor—eusacle part

AN
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Allermaioy

Camshat Jil Seal Retame:
{216, 15}

ﬂ tarnaigr Bracket

[ 62 620, 411 |
21 (216, 15)
,a'f Waler Fump

.
T T

Waler Purnp

G |8 g aket  Cover HE L

- Waler “ump Pulley
W _
Flulg Coupling 0

Far

13013 ¥ -

- Vacuum Fump Timing Gear Coaver

* Crankshaft
Fromt Chl Seal

Grank Shatt Pulley

Chive GRear

' T | No.2 Kler
i - ¥ o War o Suh Gear
[, 15 * ﬂ—"-iﬂg"/@ " Nt il Gear
Sub Gear o
* Injscticn Pumg Dive " gpan Rin LT
Geas Ok Seal it @“ 7, S ﬁ
|| M- kgf-cn, fibf) ] Speditied 1nrqg g

# Mon—reqeahle pai
;.!: Frecoaled pan

Idler Gear Spring & R
Wiava Washer
Thrust Flats

.. Injegtion Pump

: 34 & Yler Ciear Zhall
L "":":- Wave Wasar
Kher Gaar Sprirg o

Do |
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+ REMOVAL
HINT: P
- When regairing the ail pump, ¢l pan ard sirainer shoukd be re-
mewed and cleanad.

1. CORAIN ENGINE COOLANT ;

2. DHAAIN ENGINE OIL .

3. REMOYE DRIVE BELT, FAN AND WATER PUMP
PULLEY {Sew page CO-5) :

4, REMCVE TIMIMNG BELT (See page EM-13]

5. RAEMCVE TIMING GEARS [(See page EM-24)

Lmzaptn “—
|
|
I
:

- o rE—————— A s ——— .

B FEMOVE ALTERNATOR ADJUSTINGBAR—
{#) Aemowve tha lock bolt. - - -
&) Femove tte bolt and adjusbng bar, ™ ”~< H‘\ Lu
7. REMOYE ALTERNATOR AND ALTEANATOR BRACK-

ET {Saa page CO-5)
B.  REMOVE WATER PUMP (Soa page CO-5)

g REMOVE OIL LEVEL SENSOR
{8l Disconnect ihe oil level sensor conngctnr 'K‘:
il Remove the 4 bolts and oil level sensor. ’Tﬂ
g
i 5
! ) ) —_ —t u:
i . R
| . '\':— i “1;:- _ ———— - J
10. AEMOVE CIL PAN - -

(@} Remove lhe 22 bolis ard 2 nuts ;o=

II r




LU-8 _ |
[ 15: | — Lok, [ S ‘
) Insed the blade of SST batwean the cylinder black and ol

“pan, and cut off appisd sealer and remowe he ol pan,
At S5T  08032-00100
MOTICE: . |
+  Donot uaa 55T kar the oil pump body side and r-ur&
caal ratalnear.
+  Be caraful nol 10 damage the ofl pan fanga. ‘

11. REMOYE {iL STRAINER
Revrova tha 2 bol's, 2 nuts, i sirainer and gasksr.

12. REMOVE DIL PUMP (TTMIRG GEAR CASE] ~ —

(a) Eefora ramowing tha 2 nuts nekding tha liming gear case
1o the Impcton purip, shack il the irjaction pump pe o
lings ara aligned.

If not, place new metchmarks for reinstallalion. o

()  Femowve iha 2 nute.

—_—

{c} Remowve the 8 bolts and union balt,

idy LU=ing a plastic—faccd hammer, lightly tap out the timing
geat case. _
te)  Hamgwe e 3 O=-nngs. —

. '
= LT} T | j T—




LUBMICATION - (ML FLIWF

DISASSEMBLY

1. HBEMOVE DRIVE ROTCA
Pull aut thae driven rotor.

A - .
] -
1 [

Dy oy 1.
n

2, - REMOYE RELIEF YALVE
Remove the plug, gaskel, spring and relief vave.

E
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LUTNCATION - CHL PN

INSPECTION.

1. INSPECT RELIEF VALVE
Coat the valve with engine il and check thal it falls smoothhy
into e valve hole by its own weighi.

If it dowgn'y, repdace the relief valve. If necessary, replace the
o | purmp assémbly,

2 INSPECT DAIVE AND DRIVEN ROTORS .
(a} Place the driven gl intd the ol purmp body, =

—rm— Lt .

Falief Yalve

o
”K\.\_f\\}\%

.

.

— e T e m s mm e as AL

bl Inspact the rokor lp chearance,
Using & legler gauge, maasurg Ihe clearance baween
the drive and driven rotor Lips.,
Standard lip clearance: jf -
0.060 — 0,160 mm (0.0024 - 0.0083 in.) .~ "
Max imum tlp clearance: 0.21 mm {00083 in.)

If Ihe p clearance is graatar than maximum, replacs the Liming

gear case.

“

] i

—_

) Inspeact The rodar body clearance.
Lsing a leeler gauge, measure fhe clearance botwesn
the drivan rotor ard body,
Standerd Body clearance:
0.100 = 0,170 mam {(.0039 — 0.0067 in.)
Maximum body clésrance: 0.20 mm [(0.0078 in.)
If the body clearance is greater than maximum, reglace e thn-
NG QEar CaBE.

{d] Inspeci fhe rotr side clearance,
Llsirg & fesler gauge and precision straight adge, mea-
sUre the clearance botwoan the roloes and presison
sraiht edga, .
Standard s|de clearanca:
{0,030 = 0.090 mm {0.0012 = 0.00635in.}
Maximum sida clearanca: 0.15 mm {00059 In.)
i the side clearance is greater than maximum, replaces the tm-
ing gedr ¢asa.

7

ol
Pracis o Stralght
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LUBRICATION — DALFUMWE -

gl

&

Raliaf Yalve

@ Spring

. % Plug
I

O

-\.'l

Mew Gashel ——

- r

REASSEMBELY e
1. "INSTALL RELIEF VALVE
{2 Insedthe reliel valve and spring intd the installation hola
ot tha timing Gear casa.
{bl Install a new gaskal and the plug.
& Torque: 42 N-m (425 kgfom, 31 #.1hA0

2. INSTALL DRIVE AND DRIVENW ROTORS
Instal Ihe drivam rotar ing the pump.
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LUBARCATHIN —  CTEPIE™

L
r R

CAOHF FC L WHONG

LRF-Hail

INSTALLATION aa
1. - IRSTALL OIL PUMP (TIMING GEAR CASE)

()

iLd

L)

Remowve any old packing {FIPG) material and be careful
not o drop any ol an the contect sufaces of the fiming
gear ¢ass and cylinoer block.

=+ Using a razor blade and gasket scrapar, remove all

the &ld packing {FIPG) material from the gasket sur-
faces and sealing oroove.

+  Thorcughily clean all compenents to remove all the
loose materlal, _- .
Using & rnon—residue solvent, chean bolk sealing
surfaces.

L

: -’.‘-1_""".:' . . . .

I TRL TEET T P P e AT

Apply sealpacking ta The timing gaar cace as shown Tn the
illusiralion,
Seal packing: Part Ho. 08826~-0D080 or equivalent

MOTICE:
Arcid applying an excessive amount ta tha surface,

fc)

»  Insiall & nozzlelhal has been cutloa 3 —5 mm (012
= £.20in) opening,

*  Pars mJsl be assambled wihin 3 minutes of ap-
plicatian. Ctharsise the malanal must be removed
and reapelied.

= Immediately remove noz2le from Lhe tube and rein-
shall cap.

B Tl ]

Placa a new gasket into the groove of tha iming gear
£ase w5 shown in the illysiration.



LU-13

LIV _ o e
{dy  Install 3 new CO—rngs to tha cylmder block and inchon
ToUMR.
(e} Install tha fiming gear casa.
.
- ;o { E |
' o N ;
Tl I
i The malctrark onohe No1 balanca shaft driven gear
should be aligned with tha "2 mark.
g} Align Lhe mark on the oi punp delve gaar with the mark
ofl the Eming gear cass,
~ 3
(R " Tl the 8 bolls 2nd Unton Bkt B
Tonjue: =
13 #-m (130 kgf-cm, 9 1-1bf) for Bolt a
"Y1 {E Hm {160 kgf.cm, 12 #: %) tor Unlon bolt
I |
(I} Imsiall the 2 nurs hedding the injection pump io the timing
QEar Cask.
Torque: 21 N-m (210 kgf.cm, 15 bt tor bolt
{i} ~Check that the inpclon purmp perlad lines (or malch-
marks) are aligned by tiing 1he injeslian purmp.
2. POUR ENGINE OIL INTO GILPUMP - -~ - |
ia) FAomove the taper sarew plug. . -
gniAsE1inad
I
- o A
7 ! e o
! Al
¥oite ok 7 || I
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LUARICATICN - CHLPLMFE

(b

{c}

i)

EHNI

3.
nuts.

4.
(a}

orimian!l ol s D aigrs el L o Ekn o

ES

F . :1|i=

ann .

o
NOTICE:

Pour in appeox. 20 ce {012 co in ) of enging il inle the il
e T2,

] cend
el

Apply adhesiva 13 2 or 3 threads of (B laper soraw. -
Adhagive:

- Parl No. DB3A3-00080, THREE BOND 1344,

LOCTITE 242 or aquivalani
Instal the tapar soresw plug.

|

-

INSTALL DIL STHATNER

Inslall o new gaskst and the uil strainégr with tha 2 bolls and 2

Torque: & N-m (80 kgt-ocm, 6% in.-1bf)

INSTALL OIL PAN :
Femowve any old packing (FIPG) material and be carcful
nA o drop any il on the conlact sufaces of the oil pan
and cylinder oock.

»  U=ing a razor blade and gaskaet scrager, remove 2l
the old packing {FIPG) material from the gasket sur-
faces and sealing groowve.

«  Thorgughly £lean all components o remenve all 1he
basa matedial. - Y

v Using a non—rasidue sodvent, clean both sealing

surfacas,

Da nat use 8 salvent which will atect the painted surfaces.

By -

E e et R mm I P e mm— ——— —_—

Apply s=2al packing to the il pan &s shown in the illustra-
tion.
Seal packing: Part Ne. 08824 00080 or equivalent
* Install @ nozzle that has been cultoa s — Smm {018
- .21 in.} opening.
. Fars must be assembled within 5 minutas ol ap-
plication. Ctheraise the matarial musi be ramoved
and raapplied. _ P
»  Immediately ramove ngzzle Irgm the tube and rain.
stall cap-



T

LUEBAHA - LAL PLIMP

tc]  Install the oil pan with the 22 bolts and 2 nuls.
“Forque; 346 Nom (185 kglhom, 12 fi-Ibf)

LN

A
- ey

& INSTALL QL LEVEL SENSGR
{a) Install the oil level sensor with the 4 balls.
i Connect the vil level scnsor conneclor,
E. INSTALL WATER PUMP (Soe pags CO-&)
7. INSTALL ALTERNATOR AND ALTERNATOR BRACK-
ET (Sma page CO-4)
{Sezecs i - . 3 i

L —

8. INSTALL ALTERNATOR ADJUSTING BAR

Install the adjusting bar with Ihe bolt and lock bolt.
Torqua: 21 N.m {210 kaf-cm, 15 ftIb4)

8, INSTALL TIMING GEARS {588 page EM-34)

10. INSTALL TIMING BELT (See page EM-18)

11. INSTALL WATER PUMP PULLEY, FAN AND DHIVE
BELT {Sea page CO-B)

12. FILL WITH ENGINE OIL T

13.  FILL WiTH ENGINE COCLANT

14, START ENGINE AND CHECK FOR OIL LEAKS

15, RECHECK ENGINE OIL LEVEL

—n
= ~Fr *p 1
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OIL COOLER -
COMPONENTS

V&Y far Np. 1 Intake YEY for Mo_1 Irake
Consindor Control

FCY Pipe

Clamp - & Cashat
e
Accelgrator " '-,fj"--':.iﬁg: .
Cable Brachel 6 bR Fien
20204, 15) o e il
Ly -
[ e

S

NG 2 Camshal S AR -
Lo tamnat TR VI g gt

[ #-m [kg'cm, A-I6T} | - Specified forque
y # Mor—reusablepat

e 5 Cylinder Block Insulator

Consinclor Comrol Conmeclor

é Ergmne 'Sp-aad

-‘@5- : YSV for Mo.2 Inlake )
rﬁ& A - St s Censtrrctorn Control Connactor
|- e ' ." "'._-_#
Fov Hooe P Injectan Pipa
W5V for Mo.2 Inlaks
. ol Congrictor Gomiral -
olrs e | mmwmlly, S,
MNa.2 AirHose Seal Washer

Ly
S
fiming Pulsy =2 I"“x_ 1o f*':l"'- :| _ﬂ.-”f;;?_ Senesr Connaghy
L .
Me.2 Camehalt Timing - J‘f:‘xx{, -E-,: // Fuel Hese
Pullay Flange &Eﬁ & -I\._.}—':x-:_;ﬂ_,:-t;f_- -.:; ;
T R L Inecfion
I /2 * O ;]_'ﬁ 5 4) N Pump
, c L 214210, 15)
amw | ¢ WSS (Eaw]
Timing Belt Tensioner SpllCorml Valve 5
¥ T b
Injection Carraction =
Razlatr Connedor
Timirg B Fuel Tama.
Senzar Conrackar
Temmyg Bedt Caver il ‘ o Gonr
irHing o
s Valve Gonnectar
‘_..-- L Llip
& Gaskal

BRELETN




LTy
LLAIEATION - OR COOLER

VacuumPipe

..-"-.---..---_--_"'..-.-_..- e s = %--_* GEEh’E’l
s —1-:'_':|iIF-Ila-r- ﬁL Sannp
LT S N £ Reliot valvg - ———

o, - r il - __ﬁ—ﬂalrat‘u'ﬂlveﬂudy

- K L # Gaskel o

; _1ﬁ[lm, 12 I'h

&Q—_‘,—__ {n Pressure Swilch
ik | Conreslar -
Ol Coolar Cover — R af

Bt Tallaly Biate (o I i LAt " B
=l Ep

B

1

Engine Gil = o
Owain Hose S

[N kafcm, f1L | - Specifiad barque | .

# MNon rewegacla pan
] T
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LUBHRANION - g TOn0ey

REMOVAL - !
1. DRAIN ENGINE COOLANT

2 REMOVE TIMING BELT (Sec pago EM-13) |
2. REMOVE INJECTIQN PIPES (Ses paga FL-5)

4. REMOVE INJECTION PUMF {Seo page FU-16)

5. REMOVE OlL DIFSTICK AND GLIDE

(] Ramawva tha rul and oil dipsiick guide assembly,
() remove the OHing Irom the ail dipstick quide.

€. REMOYE QIL FILTER {So¢ page LU—2)

- T 1

J'.
!

7. REMOVE 0L COOLER AND 0fL COOLEN COVER AS-
SEMELY

(@} PRemove tha 2 nuts and disconnest Me vacuum pipe.

{fh)  Bemowve ihe 13 bolts, ol cooler, oil cooler cover aszembly
and gasket.

-

——_

8. AEMOYE OIL PRESSURE SENDER GAUGE
Hemove the oil prasourg sender gauge from the oil too er cov-
&1,

-
"1y

s

or

9. SEPARATE QIL COOLER AND Q6L COOLER COVER
Hemove the 4 nuts, oil cocdar and 2 gaskals fram the oil sooler
COYET,

Wm&] h_:lr"-_" .-\--'EE_; rr’;:l F- Py 1:'|—'Hll_:"'




LUBRICATION - OM OO0 FR

LL-19

10. REMOYE RELIEF YALYE R
Femawe the relief vah fram the oil coolar covear.

il.h

11 REMOCVE DRAIN PLIKG
Hemove the drain plug from the oil coaler cover.

|
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LUBRICATION - O, COOLER

J W E

AN

[t

INSPECTION . o e
1. INSPECT RELIEF YALVE - K ~rid
Push the valve wilh a wooden stick 1o check i is siuck.
If stuck, replace 1he relief valve.
g T
I_ .. - R L)
2. * INSPECT DIL COOLER —

Chieech the ol coaler lor damage o clogging.
If necagsary, replace the oil cooler.

%

—_——rreaaaa
1
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Ruallal

Ok Pragsra
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F1 ot

INSTALLATION

1. THSTALL ENGINE DRAIN PLUG

Inshall the engine drain plug 1o the cil coclsr cover i
Targqua: 8 N.m {80 Kgt-cm, 68 in. ibf}

s l

Tar-n l

—-—— =

2. 1 INSTALL RELIEF VALVE :
Install & naw gasked with Ihe relief vatve |
Targua: 32 N-m (400 kgf-cm, 23 t.15f)

3. ASSEMBELY OIL COOLER AND OIL COOLER COVER
Install # new gasketz and Ihe oil codler to the oll codler covor
with Ihe 4 nuts.

Torque; 16 N-m ({160 kgf-cm, 12 fLIbf}

ke e e ———

-

4, INSTALL QIL PRESSLUIRE SENDER GAIGE
fa)  Apply adheswa 1o 2 or 2 threads of the il pressure sender

Gauge.
Adhesive:

Parl No. 0862300080, THREE BOND 1344,
LOCTITE 242 or equivalent

(b  Install the oil pressure sendar gauys.



LOBAREATRN - O EENER

L kot

5. INSTALL QL COOLER AND QIL COOLER COVER AS-
BEMELY . i |
Install a new gasket, the oil cooler and oil coolar cavar assembly
with the 13 bolis. ..
Torque: 13 N-m (120 xgf-cm, § H-160
6  INSTALL GIL FILTER (Gee page LU-2} -

pre e

—

7. INSTALL QiU DIPSTICK GUIDE AND QIL QIFSTIHCK
{8) Install a new O—ring to the cipstick guide.

—hr

o A

)" TAstal the oll dipsiick guide Assembiy with the nut.
Torque: 29 N.-m {300 kgl-cm, 22 H.1b1)

8. INSTALL INJECTION PUMP [See page FU—25)

. INSTALL INJECTION PIPES (See page FU-1T)

10, INSTALL TIMING BELT (See pags EM—18]

11. FILL WITH ENGINE COOLANT

12. START EMGINE AND CHECK FOR LEAKS

12. CHECK ENGINE OIL LEVEL ~n
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LLBMCATION — (N NOZ7LE

OIL NOZZLE -

‘ LR
COMPONENTS o s
1 f
Ol Nez22ig
il 184165, 12}
1 HiM
= Al Low Engne Ol Level
] e Warning Sensar Gonnector
+ Gasket —& B
: CrairPlug
[ b-m kglem. £-bf)  : Specifiod Wweque 3% 350, 15

y W NO—rBUE AN At o,




24
LUBACATRIN,_ — O MOYEILE

REMOYAL

1.  DRAIN ENGINE OIL iyt —
a. REMOQVE QIL PAN (Sop page LI-T)

3. REMOVE CHECK YALVE AND OIL NOZZLES
Reamove the d cheok valwas and ol nozzlas.




LUMRICATION — OILHOZILE

-

INSPECTION.

1. TNSPECT CHECK VALVES

Push the valve with a wooden sk o check if iF 5 stuck.

[ sluck, raplaca lhe chack valve.

2 INSPEGT OIL NOZZLES

Check Ihe oil no22les for damage or dogging. I necessary, ra-
place tha nil nozzle.

—_

Iy £ — ) -
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LUANICATION - DN RCYRE

1.
{a)
{b]

PG

LERA

INSTALLATION

TRSTALL OIL NOZZLES AND CHECK YALVES

Align the pin of the gil noz e with the pin halsg of the cylin-
dar hlock. 1

Install Lhe ol nazzle wilh the check valve, install the 4 od
no2zlgs and chack valves. C

Torgue: 26 N-m (260 kgf.cm, 19 f1.1bf;

INSTALL OIL PAN (Sea page LL=12)  ~

FILL WITH ENGINE OIL i
START ENGINE AND CHECK FOR LEAKS
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STt e eEELERTING SYSTEM

PRE-HEATING SYSTEM
COMPONENTS

L ETEY

i

Glow Plug

WEW for Mo, | Indase Consthstar Sonlrol VEN Connector o
! Mk 1 Intase Soneirictor ol

- %
: - T - vacuum Hose

-~ -
: ‘@f 'EEE—____ Y5V Connacle- far

M2 Irlehe Constrickor ©ontio

1300, 10
Glaw

1_r - ' '."-, PRTLI I " i -
Ll A lll!i'-\. I||I|IIII Illlllll'u I|'_";| rﬁh“_—f -’))‘\,-‘__ | = -.

nnirn;:m g =TI ATy , . e
- VoM, D Fv
.. | H b I|III'|IIII II -ull.-‘—“\-.. H—-.,:—- ' -:'5:2?#- fl r_"‘"-...

[ MW-m fkgt<m, trlbfy : Specified orgue o .
# Noa—gusalle part ;

Ll S I 0L I E T
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STAATING — PREHEATING SYETEM

INSPECTION -
1. INSPECT LIGHTING TIME OF GLOW INDICATOR
LIGHT

—_—_—

Turn the ignition swich OGN, measure tha lighling time.

I Lo - Light lighting 1ima {T1): Refar to tha chart graph
erand “ " 2. INSPECT AFTER GLOW TIME
Turn the igmtion Switch O, measure the hene battery voltage
o * is applled 10 terminal SREL of tha prehaating limer. .
After glow tlme (T2): Hefer to the chadd graph
=
, D -. -
l'.-.l.lllr:t::l 'Lﬂ._.'l"l" PR R e | PRI RO I'-l'E“j. — ’ '
i-_E-.é.'-. __;-_-I._-E-r--|l-|--'-.-"rq l |
T L B - - 120
% ] -
s t SAEL €9 1\ mﬂi
f v N £ ! T1 ' g
| My S 2, h——"T - .-
e £ \ : | g
j’: E b | : 1 40 {_l'll-
= 1 -E
_ Englna ECU E o 5
" N - A ! 1
£, - ) - : - 0
. C 0 L 401 508560 BD
'11, ] 41 (32 [BE; oA R 1T
' Lon Waler Tamperaiure "C [*F)
-"I.'- .
o
1 INSPECT ENGINE ECU (See page DI-15)
Engine Aoom R No.2 4. INSPECT GLCW FLUG RELAY
{a] PRamowva tha qlow phag relay. (Marking. SUB GLW RLY)
— y
o) |
v & ow Plug Relay T
Mo Cortingily Lonmmetsr bl Inspect the glow plug relay contingity.
: 0 | (1r  Using an chmmsler, check tha' thers is no conlinu-
o — ity between le'minals 1 and 2.
i {1J"=,J H thara is comnlin uity, replace tha ralay.
JE - _13 Sarrmalet (2} Grl:deih thal there |5 conbnolty between temminals 3
a
4 0 | K thare is no confinuity, replace tha ralay.
Conlirmuily Q Q
— ! AT
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STARTEN  —  PRE-HEATING SYSTEM

Confinuily _ Smmetar

{£}  Inzpeci the glaw tlug relay operaton, + .
¥ Apply battery vollage across (erminaks 3 el £
{2)  UWsing an ghmmeter, chaok thal there = oo -y
batween lemminals 1 and 2. -
If there s no conbnuity, feplace tha relay.  ._.= e e
{d] Heinstall the glow piug relay.
. INSPECT WATER TEMFERATURE SENSOR (Saa
. page ED-15)

& INSPECT GLOW PLUGS
NOTICE:
=  Be careful nol to damage the glow plug plpes as it
could cause an open cirtuit or shottan e of tha glow
plugs.
«  Avoid getting ofl and gagoling on 1 glow plug when
claaning.
+  During Inspaction, be sure o wipe ary ol of the 1aeml-
nal and bakalia waghar with a dry cloth.
«  Bacaraful no 10 appty more than 11 ¥ 1o the glow plug
as 1 could cause an open clircull
Using an chmmeater, check that there i$ canlinulty babwean the
glow plug 1erminal and ground,

.

Standard rezisiance: Approx. 0.72 3 81 20°C (68°F)

If there is nd continuity, replace tha glow plug (See pags
5T-4).
Torqus: 13 N-m (130 kgfem, 10 #.164)
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NTARTING — PRE-HEATIMG SYSTEM

_ Ul ¢ = REPLACEMENT
-+ b ' REPLACE GLOW PLUGS
ru: S ! NOTICE: : I R
=  Tha cylinder head and glow plug hode can 52l2e up
o with carbon daposits. And it thae glow plug is farcetul-
et - g ly twiaied when you remaove 1, the torslon can crack
") BC ) ihe ceramic. S0 keap removal af the glow plugs to a
minimum,
+  The hester alament is ceramic. S0 if you drop or
r . knock a glow plug even once, replace the glow plug.
EHWVRWOIE  geplace if regardless of it being new or used, heving
a normal reslstance value and no sign o axternal
P ssllg vt apHIeHeh damage.

{al FRemova Ihe infake plpe. (See plge EM-44)

- ||-\." -

-

v ]

(] Remowve the giow plugs.
{17 Aemove the 4 screw gromme!s fromthe glow plugs.
(2)  Remove the grolrad wire irgm the glow plug.
(30 Aemove the 4 nuts and glow phg conneclor Irom
tha glow plugs.

EF ioupoT

(4] Using a 12 mm deep sockel wrensh, remove The 4
gkw plugs from the cylinder head,
NOTICE:
Befora reinstalling glow plwgs, always firsl ramova tha car-
bon from 1he gicw plug hobka according 1o the following pro-
cedura,

{c} Install the glow'olups.
(1] Wind tape back for 54 mm (2.13 in.) from the lip of
54 mm—- a & mm dril,

3114
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STARTINO - PTRE-HEATING SYETEM

(2 Inger tha taped 54 mm [2 13 ) &f 1he dnll inbe the

= plug hole and turn the drill by band 1o remove the
Carbon.

= (R Inzed a 4 mm drgdl inlo e glow pleg hole and tum

¥ the drill by hand to remove the carbon (rom the i

| ot tha plug hola.

Moot Wpmess 2 l

h!
)

&5

[ - 1
] . ha .
[ )] |u§in.g a 12 mm deep socket wrehch, install thedl
— glow pluge to the cylinder head. 1
Tormue: 13 Mm (130 kgt.cm, 10 it b0 +
{5  Install the glow plug wire to the giow plug.
—— (B Install 1he glow plug connector to the glow plugs
- wilh the 4 nurs. |

/’ ST, - S | !

r

f " ' ) T =l Fgu-irnaT

{7 Install the 4 au::aw gnlfarnmals ta 1he gl @i uga.
(d] Inctall the intake pipe. (See page EM-&4)

1

-

[ S————

we - 2hnd
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— T SyeeTNA - STRPTEN™
STARTER - .
COMPONENTS e .
Armatdia L Brush Holder
* O-Fing
&
Field Frame [Fiald Sn )
# Fron Bearlng
Siatar Housing  Tarough Boll

Magnetic Switc

N ikgfom, flbf) |
# Non-rausatile’ ::art

: Speofiad orjus

s b P i
el " <

. - Id&r Gear
. | Bal.
& Jusl Proiectar . % Stee E'ajaaa.in ..
| 3_2 ‘@ Raturn Spring v
Magnetic E_nwiich Assambly & Tarm nal 30 Kin Pan
Torminal Wave Washer # Torminai G Kd Part -~
& é -Ring -
17 (173, 13,
170073, 131 | @ g Terminal Insufater
—_— Cluler
Termunal Insu aser .. | Paking |
ﬂl.ﬂ_@:‘ e, ) Wava Washer
7 T | Terminal hu:
-H.."\-._ __--"_----i'"" .-_-:_ r - 17 “?31 13]
Terminal @ E . \
O-Hn
SO |Gy g
Maie Terminal - . b
Lead Tarminalga) e .

Tarrmiral Er-::nh
Centac: Plaia

Terming| Insulator
Irmer




ARRTHO - ETAMVER -
DISASSEMBLY
1. T REMOVE FIELD FRAME AND ARMATURE
fa1  Femove Lhe nut, and disconnect the 1230 wane fom e
magnet o switch temmlnal.
i
{p] Ramove the 2 through bolts ang O=fncs.
el Pulloutihe held frame with he armature frigmithe magnet-
w; swilch assembiy.
id:  Remave Ihe O—ing from the field frame.
L= - i
o,
1'. I .+ = — + —al
e 2.  REMOYE STARTEHR HOUSING, CLUTCH ASSEMBLY
. - "“E;.h AMHD QEARS
I{f @j g ta) Aeriowe the 2 scraws.
II- II.' I/.Jf.r |'Ir_| /
R%\ I {!,llln'll ! '|'III !
. O
e s
& S
Finnar Sear . bk Remove the stardar housing, refurn sprng, pinion gear,
- Wl Gear. bearing, wdler gear and clutch assembly from e magnet-
Bearing - 2witch assembly.
3. REMOYE STEEL BALL

Usirg a magnetic ingar, remeve tha sleel Ball from the cluich
shall hole.




EIARTING  STARTES

4. REMOYE ERUSH HOLDER

Usings screwdriver, hold the spring batk and distonnect the

brush Irom the brysh holder. Disconnect the 4 brashes and re-
move the Brush holdar,

i

5. BREMOQVE ARMATURE FROM FIELD FRAME ~——

Using a plastic hammer, ap iha frame &nd to remowve the ama-
wra Irom 1he fiakd Irame.,

| -
] -

£iR-G

Ll ¥

I —. SEEET. TR WL TEEES -.TE . FE . r—
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INSPECTION.

1. TNSPECT ARMATURE COIL .. -
(g Check the commutator for open gincuit
Using an ohmmeter, check that there is conlinuity be-
twoen the segmeants of tha commulator.
If there ie no eontinuly bawman any segment, replace the ar- 1
matuee. .

——

b T 1

&) Chack the commutator 10F groumd. ™
Usirg an chmmeker, check thal there is no continuity be-
-woan the comm utator and anmature ool core. ]

[l thera 16 conlinuily, replace the arrmalure. 1

2. INSPECT COMMUTATOR |

fa] OCheck the eammutator far the duty and bumnt surfaces, .

f Ik e surace is dirly or burnt, Gorect it with sandpapear (N 400}

|
|

ar gn 3 lathe. t l

Mg Sanbnuity — - ot o

(wp Check the commutaior circle rimont, "~
(1)  Place the commuiater on V-Hlocks.
(2} Using 2 dlal gauge, maasure the circle runout.
Maximum clrele runout: 0,65 mm {0.0020 in.)
IFtha circle runout is grealsd inan maximum, corresl il on a latha.

!

’ i

1/ , e .
I‘--_,-‘ 111 !
4

i

i} Using vermier calipers, measure the commutatar diame-
o I -, I
Standard diameter: 35 mm {1.38 In.) |

Minimum diameter: 33 mm (1.34 in.) |

I
!

If the diametsr i% lgss than minimum, replace the amature,

i —— we—.

! J:f' " - I |:

=~ E: ST e

ET '@ Lo, - L "

] (g  Checkthat ihe undercut depth = clean and free ol foraign
l : materials. Smoalh aut the edge.

- . Standard ungercut depth: 0.7 mm {0,027 in.)
Minimum undercut depth: 2 mm (0.008 in.} |
It the undersul capth is less than mimmum, sarract it with a
hacksaw blade, « Ak |
Iy l

- g R ETE AT L
[ e g ) Y ip T ) -




STANTRE — MTERIER
o 3. INSPECT FIELD FRAME
ta)  Theck the field aoil for open cimcuil.

Lsing an ghmmeter, ¢heck Wal Lhers is conbinuily be-
tween the lead wire and figkd coil brush lead.

[F thara |5 no continaity, replace the Geld frame. P o
AU L 2 Tl L . A
Al \"‘"_;J -
Na Gominuy Qhmmeter by Check the lield coil lor grownd. S
FE [_ﬁ‘ Using ar onmmeter, cheek that tnera i no conbinuity be-
:_.:ﬁl J tween the held coil end and field frame.
1 T

If there iz continuity, repair or repdace the ‘ield freme.

£l & -
| g‘. : _.-: L

Y (S O | - _'_..f —
i

F

‘Brush Holder Side 4,

' INSPECT BRUSHES R
Check the brushes length.

Lsing vernigr calipers, measurc the brosh lerrapth.
Slandard langih: 16.5% mm {0650 in.}

Minimum length: 9.0 mm (G.354 In.} A
[F tho longth iz less han minmum, replacs tha brush holder ard
Tigld frama. I
E.H'.,"E\. _ o s i e
T )
£;.-'
L A

-4

I.l'
1 4 .:.
|-’| | |
| ’ )
"-l

a

n
-

oy
3T11CH

3T2154

iRk —_— e ——
5. INSPECT BRUSH SPRINGS
Check tha Brush spring lgad,
Takea the pull scale reading the instant the brush spiing
i ~  separates lrom the brush.
A

Standard apring Inslalled load: -
26.5= 323N (2.7 - 33Kyl 5.9- 7.3 bl

Minimum spring inatalied laad; 17.6 N {1.9 kgf, 4.0 1o}

If the insalled load is 1ess than minimum, replace the brush
smm|  SPINGS.
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Mo Condinuty Ohmeneler

BT

x"'-f Poa= A

Termunal 50 P

Terminal &0

ETH 1

E. INSPECT ERUSHHOLDER

Chedkethe brush nolder inglalon.
Using an ghmmeter, chack that thera is no conlinuity be-
hwean the positive (+) and negatve (—) brush holders,

N thera 1z conlinuily, repair of replace the beusin holoer.

7. INSPECT CLUTCH AND GEARS

{a} Check the gear leeth on the pinion gear, idhe peee and
elutch azsemily lor wear or damage.

N darmagad, raplace the gear or clutch assambly,

N damaged, alsn check the drive plale ning gear kor waar or

damage.

I} Check fhe clutch pinion Gear

' Hokd the slaner clutch and rolale the pinion gear clock-

- wise, and check thal it wrrs freely. Try ta rotate the pincn
gear courmerclockwize and chech thal f 10CkS.

If necessary, replace the cluich assambly.,

A. INSPECT BEARINGS

Turn the bearing by hand while applying inward loroe.

N resistance is tat or the bearing slkcks, replaca the bearnng.

{See page ST-12)

8. INSPECT MAGNETIC SWITCH MR
{g} Checkihe pul-in coi fer open circuit,

U=ang an chmmeter, check, that ther is -:::-ntmuuty ba-

1 bween lerminals S0 and G ;

N there is no continwity, replace the magnetic swllich. i

(b} Cheek the hold—in coil for open cirst,
Ueing an ahmmeter, check that therg ig continuity be-
hwaan terminal 53 and 1ne Swikch pody.

Il there 15 ng contituaily, mplace the magnetic swilch.

|
]



STARTMO - STARTEA

FLECEE 1)

REPLACEMENT L e v

1. REPLACE FROMT BEARING B

{a) Using S5T arkl a press, press ouk the beanng.
SET  COS9500a020

{_L/

b .,, i s s

Fa Rl

(o) Using 58T and 3 press, progs in a now bearing.
55T 0820141020

2. REPLACE REARPEARING
ia) Using S5T, remove the bearing.
SST  92R5—4ED11

¥

| —_

It L .

() Using a 14 mm haad nul and press, prass in & new baa--
g R l|

NOTICE: b, N\

Ba caraful of the I:H!arfng Installutlﬂn dll’ﬂ{:ﬂﬂn

4 r

-

. =mT

-— —

(£] Uslng & punch, siaks tha armalure shaft. —
3 REPLACE MAGNETIC SWITCH TERMINAL KIT

FARTS
{a) Femove the J Lolts, end cover, gasket and plunger.
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OTAATEG - ETARTER

by Inspett the contact plate for wear

“tIzirg vernier calipers, measure the contact plate o
dapth of waar, i
Maximum wear: 0.9 mm {0.035% In.)

tf the depth of wear is qreater than (ke maxamum, replace tha

contact plate.

- T X | I
I om. ’
R h
fe]  Remove the terminal kit parts.
(1} Using 55T, Inosen the enminal nuts,
SET  Q981°0-3E140)
2 Termunal C:
Femaove the terminal nut, wave washer, terminal in-
sulaler (outslde), O—ring, lerminal balt, santacl
plede and termral insulalor {inslde).
(%) Temninal 30:
— Fermave Lhe terminal nul, wave wasker, terminal Tn-
sulator {cutside), pasking, C-ring. terminal bol,
- il wontac! plale, wenm.ral insulator {insida).
A g ot ot e oy : .
2 f (% -u - ; . — L P
e 1y ¥ E':- - .. T ..1
(TR T : | .-
1 A o "\'..,_H . "-;
coamadl e gRew anae o gt * L ~ 1
. * a A e—r—
(dl Instal new terminal 3 Ril pans.
Protrusion 1y Temporarily instal a naw teiminal inswlator {inside)].
An ={ '3 Temporarily mstall & new cenfacd plata.
{3 Temporarily .nstall & new terminal balt,
{4y Temporarily nstall a new O—ing,
{5y Temporarily instd’ @ new packing and new teminal
insulator (outsidal,
HINT:
Yeaxs| Malch the protrusion of the insutasor with the Indentatian ol the
housing.
s art o ek B aat taa al arel (6} Temporarily install 8 new wave washer,
' (¥} Temporariky insta.) & new tarminal ot
HOTICE:

Be careful 1o insiall the terminal insulatera {inskde) and
wave washer and terminal balt In the correct direction.
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ETANTRG - WTERTEW

Leracd TEeminual

R Lo T Pl

1=

L ey

P4 e e ey
or E-HF|1r|' S

(@) Install new lerminal kit parts.
i) Temporanly install a new lrminal insulator (inside).
{2)  Tempgranly ingtall & new contact plate.
{3) Temporarily install a new :2rminal colt
{4) Temporarly install a new C—ring.
(3) Temporanly inslal & new tarminal irsulaior (ol
Sl
{6) Terngararly inslall @ naw wave washar,
{71 Temnpzararily install & new terminal nuL
NOTICE: Tt

Ba carshil to install the terminal Insulators (inside) and
wave washer In the correct dirgclion.
iy Tempecrari y bghlen he terminal muls.

i —

. .
. [ .
L N 1
H

4

Tighlen the termital nuls,

{11 Put a wood block on the conlact plate and press it
down with 3 hand press.

Dimensions ot wood block:

20 X 37 % 40 mim (0.97 x 148 x 1.57 In.)

Press force: 581 N (100 kgf, 221 Ibi)

MOTICE:

+ Check the diamaiar of tha hand pressg ram. Than cal-
“illata the gauge pressure o the prass when S61 N
(100 kg, 221 1)y &1 force (s applied.
dauge pressura

| mwimote 1O kgt O

fa

(ketiem?) = i: Ram dta;nm {m}":fx e
¥ ) 221 |bf <A
- 7 ' in} %4
(psi) = L Ram "'H'E“ﬂ” tin.} j X314 ()

i e

{kPa) = (kgliem®] 2 98.1
{kIPa} = {psi] x 6.3
= - |Ftha contacl plate is nol presaed down with the spe-

cified pressure, 1he contact plate may 1ik due (o caoil
deformatian or the Lghteaning of the nut.
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ARTIRG —  STARTEH

{2 Using 35T, fighten the nuts o the specillad lorgLe.
-35T 0931038140
Torgue: 17 N.m (173 kgf-crm, 13 f1.1bf)
MOTICE:
If the nut 15 ovar tightened, t may canse cracks on tha in-
side of tha insulalor.

(h)  Clean the conlact surlaces of the rermaning contact plata
and plunger with 8 dry shop rag. 5

i}  Heinstall the punger, a new gasksl and end covar with
Ihe 5 ECis. I
Torque: 3.6 N-m (36 kgf-em, 32 in.- bt}




STARATING STAATEHA

e REASSEMBLY L.
HINT

Lse migh—emperature grease to lubricate the baarings and
gears when assembling fhe startar,

4o

ok ﬂl e

oA L *"""I.':;El':l-ajr“:'

i | .

3 . iR

—_—

. PLACE ARMATURE IMNTG FIELD FRAME
@) Apply & gréase o ihe armalure baarings.
by  Using a press, prass the armature into the liekd frame.

F . 4 -

2.  NSTALL BRUSH HOLDER
fa} Aligniha claw of 1he brush holder with the claw groove of

. ﬁ:&_ﬁ-ﬁi E:'ﬁ' o Ihe feld frame.
— . —_— = ~ 1
- j{f‘f L-I; ?]Jf_ ,;i.,'i {b)  Placa the brush holdar on Ihe flakl frame.
"‘-__'_. LIS i ‘._":4'.1-
1 @% .l':-l":"
—— \, "»"“Eﬂ-;’-"
o i
| N
" BTt

] Usnp ascrevariver, hold the brush sgving back, and con-
nact the brush nle the brush heldar. Contasl he 4
Drushes,

NOTICE:

Check thit the poshtfve {+) lead wiras are nat grounded,

. INSERT STEEL BALL INTO CLUTCH SHAFT HGLE

(a) Agply grease to tho steel zall,

(b} Ingerl lhe steal ballinlo {ne cluteh shatt hale,

4. INSTALL STAATER HOUSING, CLUTCH ASSEMBLY
AND GEARS

{a) Apply greasa o dhe relum spring.

ey Inset 1he raluin gprlog into e magnesic swirch hole.




Piman Gear

Klar Gaar

Sy

__STOWmeT . ETHRER

i)

(g

{a)

fdl}
{}

117

Place Ihe slarler housing, g nien gear, bearing, «ller gear
—amd clulch assemizry on the starier hausing. ,

- -

Agsambie the starter housing and ragnellc swilch as-
sambly and instalt tre 2 screws.
Torque: 9.3 Nm (95 kgt-cm, 82 in.-lbi)

INSTALL FIELD FRAME AHND ARMATIIRE ASSEMBLY
Place a new Ci—ing in cositiogn on the field frang.

Aligra The claws of the brosh hobder with the grooves of the
magneic switch, and install the tield frame and armature
shat assamuply,
Algn tre punch rark af the field rame wilh the ee of the
magneat switch.

Instalt a naw O—fings to tha through bokts.

Ingtall the feld frame and armature assembly with tha 2
Ihrough bolts,

Torque: 12.7 N-m (130 kg!.cm, & it.|bf)
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STARTMG - STARTER

F13000

{f)

Connect the lead wire to temminal C. and install the nut.
Forgue: 5.5 N-m (&0 kKgf.cm, 52 in.-ibf)

iLE 14 "
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STARTEH: - ETAFETER

e Ta-minak &

EJEEI Termingl 0
“tary
& 1T 2ATE
Farngy s o el wabs o I
- <
r. w' R s | =

3y

et

Term nal 30

Y ME

TEST

NOTICE: |
These tasts must be performed within 3 10 5 seconds 1o
avald bumilng aul iha coil. :

1. PERF(AM PULL-N TEST : ' 1
i) Cnscannect the licld coil lead wirs fiom lElmII‘IEﬂ . '
(9 Connect the battery 10 the magnetic swilth as shawn.

Chesck that Ine clutch piricn Gear moves outwand,

 the cluizh pimen gear does not mova, replace the magnetic
gwitch assembly.

S = ERTERE
1 LT, | LW N P ! i 1
I SR ' _ - - .
1 L |
TaEr .. i |
e {Z) PR i
) . i
Sl T (I 1"- i '

'
F
I

. amrAL Pm— -

2. PERFORM HOALUHMNTEST
With balery conected as abowa with the cluteh pingn gear
aut, gisconnect the megative (—) lead from erminal G CReck
that the pinion gear remansg oot

N the clutch pinion gear returns inward, replaca the magnelic

cwitch assembhy, _
£ *] . .
FoowHed I |

[R— "

..—l-l-l' l
R — -

3. INSPECT CLUTCH PINION GEAR RETURN
Disconnect the negative (=) lead ‘rom the swilsh bady.

Checs that the clutsh parion gear ratums inwand.

Jf 11e clutch pinion gear does not return, replace the magnetic
zwitch assambly.

4. PERFORM NO-LOAD PERFOAMANCE TEST

&) Connectthe battery and ammeter 1o Ihe startaras shown.

] Check that tha staner rolales smoalhly and steadily with
the piman gear maving out, Chedk that tha ammeater
shows the speciiad current.
Spacified current: 120 A or lass at 11.5Y
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STRATING _—  STRRTERRELAY

Englrna Raom B'E Mo 2

DO [

Jnin

-

o Starnar Relay

Mo Conlinuity

—

ST

Batery

TP

STARTER RELAY

INSPECTION '_'-T-E“‘x
1.  HAEMOVE STARTER RELAY G

Remnwe the starter ralay. [Marking: 2T BLYY

o ——

e al
BN N |
EEE |

|

T 1 -

)

2. INSPECT STARTER RELAY
{a) Inspectihe relay conlinuity
(13 Using ar ohmyeter, chack that there is cantinuify
betweer. terminals 2 and 4.
i thare is no continu by, replace The relay.

{2] Check thal thera is no conlinuity between terminal
1and 2.

N there is conlinuity, replace the relay.

B " Thspecl he feldy operaficn.
(1) Apply badeny vollags acress terminals 3 and 4.
(2} Using an shrmmeler, check that there is confing by
betwaen terminals 1 and 2,
Il tharg i5 na continudy, replace the refay.
A REINSTALL STAATER AELAY l !



CHARGING

CHAAGING SYSTEM .. _........ o,

ALTFRAMATOR .. ... ..
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CH-1

CHARGING SYSTEM

PRECAUTION

Check thal tha battery cablas are connacted 1o tha cormect tarminals,

Disconnact the batiery cables whed the battary is given B quick charge.

Do nat perfarm tasis with & high voltage Insulation reaistance testar.
Naver disconnect the hattery while the enging 15 running.



EHAMENE —  CHARGING SYaTEM

ON-VEHICLE INSPECTION

1. CHECK BATTEAY ELECTROLYTELEVEL .
Check the eleciralyta quantity of aach cail.

Mainienance~Free Battery: '

If uncer the lower [eval, raplace 1ne Batlany (of a-l:lu:l digtilled wa-
tor if possible}. Check thé charging system,

Excapl maintanance Frog BaBery: =

If undar the lower leval, add distilled water,

2. Except Mainienpngs—Froe Baltery:

CHECK BATTERY SPECIFIC GRAVITY
Chech lhe specific gravity of each call.

Standand spacific gravity: 1.25 - 128 at 20°C (68°F)
If the spacific gravity is less thar specfication, chargs the bat-
tery.

3. Maimsnance—Free Battery:
Vollmeter CHECK BATTERY VOLTAGE
EYS : {@y  Aftar having driven the vaheele and In 1he case Ihal 20

minuies hava nal passed alter having stopped 1he an-
gine, furr the grion switch OGN ang ium on the electrical
systam {headlight, blowar molorn, rear defodger etc ) ior
60 seconds to remova the surface charge.

(b Turnthe gnilion switch OFF and turn off the electrical sys-
TS,

(] Measure the baltery voltage belween the nagative [
and posilive (+) terminals of the battary.
Standard valtage: 12.5 — 129 ¥ at 20°C {E8°F)

If the volage is less than speification, charge tha batiery.

Mamtananca—Fres Bathery HINT: _ )
Whita Chack the indicaior g% shown in The ilustraion.
' 4, CHECK BATTERY TERMINALS, FUSIELE LINK AND

|ﬂ’dﬂd.

O Charging  Insufficiant I the lerrminals are coripded, clean the terminals
Necessary Waler i Check Ihe lusibls link and fuses for contnuity.

LT3 L1




CHARGEN — CHARGING SYSTEM

Clzgrance COARECT WERONG

l

5. INSPECT DRIVE BELTS

fa} —Wisually check the drive bell lor drachs, Giliness or wame
Chegk thal 1he bel does not toush the bottom of the pulley
Qroave.

if necessary, -aplace the drive bells as & set. .-

i o

- T

—— ——— e e A

(i} Check the drive bell dellectivn by prassing on the bek at
the points indicatad in the flust-ation with 98 N (10 kgl, 22
- bl of pressure.
~  Drive balt dellectich:
Muw bl E-Emmif2a-03} a.)
Lisee balt 3-12 T 037 - 947 |
i necessary, adjusl Lhe driva belt dellection.

(e] Fefergncs: f T
Using a ball tehswn gauge, maasura tha beit tension.
Bell tension gauge: .
ATG-20 {35506-00020) c

Crive ball {ensicn:
Maw bl alll  BOO H &1 - B1 k!
L5ms bt oD — S0 W31 =51 hpd,
[f the belt tengion is not as specited, adjust il

HIM I:

tils -

ah

ar

="

Rt { et PR HE- T | I

[
-

+  "Hew belt® rafars ko 2 ball which haz Geen uzed less than
5 minules on a running engine.
= “Usedbelt" rafers (o a bell which has been usad on a run-
mng enging for & minules or mare.
«  Afterinslalling 2 new Bell, ron the ergine for abaut & min-
*  ules and recheck the deflection.
& VISUALLY CHEGK ALTERMATCR WIRING AND LIS-
TEN FOR ABHORMAL NOISES
tad  Chegk that the wiring ;s in gocd candition,
(B} Chegk that there is no abrormal noise 1orm the alvernatgr
whilg the: cngone is running.
¥ INSPECT DISCHARGE WARNING LIGHT CYRCUIT
@y Turn Whe Igniton swich "CON", Check that the discharge
waming light comes on.
fb} Start the engire. Check that he light gose off.
If the light doaz mol eperale as spacificd. troubleshoot the des-
charge warning lkght circat.
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Dlzconmesd Wiea
Iram Tarmunal B

o1aran

= ¥ H-EE L TR

i

B. INSPECT GHARGING CIRCUIT WITHOUT LA
HINT™ '
If a battery [ aliernator tesler is available, connecl the 1ester 1o
the charging cirgit as par the manufasturars insieucions.
(8} Hatesteris nol availatle, connect a voltmeter and amme-
t8r fo the chargung circuit as follows: Cp e
a  Digconned the wira from terminal B of fhe aftennator
and cannactitto the necative (- [#ad of the amme-
fer
. Cornect ibe positya (+) lead of the volimeter to ter-
e minal B ¢f the altemator
. Ground the negative [} lsad of 1the voltmeter.
) Check Ihe chargmg aircuil a3 fallows:
Y¥ith Lhe engine ranning from idle io 2,000 rpm, check the
reading on the ammeter and vollmater,
Standard amperage. 10 A or |ass
Standard voltage: 13.2—- 148 Y

- If the: wvalimeder reading is more than standard voliage, replace

-1 i no besu nagd pol e

A & e -l apne [ TR O
mr " ;
i L L '
L
TR JFR

an o L. YT KT

the IS regulator.

If the woltmeter reading is less than the standard voltage, check
the 10 resg U lator and allamalor a5 follows:,
. With terminal F grounded, start the engine ard
check Lhe vellmeter reading of lemminal B.
« It the yvoltmeter reading is more than standard voli-
ape, replace the 1G requlator,
o |f the yvoltmcler readnn o5 less than slandard wolt-
age, check the atternator
9. INSPECT CHARGING CIRCUIT WITH LOAD
{a)  with the angqire funmng al 2,000 rpm, W an tha kigh
Baam neadighls and place the healar Jower switch at
HI.
by Chegk the reading on lhe anmetar
Standard amperage: 30 A or moe
If the ammater reading & Bss han standard amparape, repar
lhe allernatar,. 4
HINT:
il the battery is Tully charged, the indication will sometimes ba
kess than standard amparage.
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CHARCOWE - FTTRRMATOR

" DISASSEMBLY
1. REMOVE REAREND COVEH  rrumisevrinar
Ramowa the nut and feminal inguelalar.

g y — )

bl Removea the 3 nuts and end cover.
(X
— L eyl
-
\\ A L .':“"I -_ f_l:l-uh_' Tg.{m.q

2. REMOYE BH'USH HOLDER AND IC HEGULATGH
{a} FAsemove tha 5 screws, bush holder and 12 requlator,
o {b} Rarnove tha mvush halder cover from the brush helder,

Aeluanl e,

i1 REMOYE RECTIFIER HOLDER

Tl iR L - Vs Femove the bolt, 4 screws and rectificr holder.
- Y .| .‘.: JE"\-q :-_II
; - . -
@3}/? smptima]
\-._pf g MNTEA

5. REMOYE FULLEY

(a)  Hold 35T [A) with a 1orque wrench, and highien 55T (E]
clockwise 10 the specdied [progue.
Sal 20530
Tarque: 39 N-m (400 kgf-cm, 29 Kb

(b)Y  Check that 55T {A) is securad 10 the rator shatt.
- LR
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CHARGING - ALTERMNATOR

OH-T

(e} Mount 55T (C]inavise.
(dy ~msiall the pulley nutlo 35T (C).

L.

b
1
1"'|-d o — =T

ie)
shown in the illusiration.
NOTICE:

To Wosen Ing pulléy nut, turm 55T (A) in tha dirgchon

To prevent demage to the rolor shaft, da not loosen the

pulley nut more than one—half of a torn.
{fi  Hemcws the aligrnator from S5T (C).

L. L

* eyl

Tum S3T (B), and remowe S5T (A and B).
Remove tha pulley il and pullay

4]
th

11

Ly
a
[ -

5. REMOYE RECTIFIER ENC FAAME

(a) Remove lhe 4 ruls and cord clip.
LA i 1 |
e 4] 1[* M A
i
- o I
i L_'l-.u. P
C . s ——— 1
{by  Using S5T, remove The rectifier end frama, ]
55T D9286-=46011
6. REMOYE ROTOR FRCOM DRIVE EMD FRAME |

b
!

&
e
]
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INSPECTICN.

1. TNSPECT ROTOR g

@) Chegk the rosor For opan Gircuit. [
Using am ohmmeter, check that there i3 confinuity be-
teen 1N Shp nings. [ =iy
Standard resistance: 21 - 2.5 at 20°C (63°F)

i therg is ng continuily. replage the raior, .

!I’ R Rl

()  Check the rotur for ground.
Using an ohmmeter, check that thore is no comtinuiy be-
tween the slip ring and rolar,

If thare 1§ Cortinuily, raplace the rgtor. - :

Ll . - SN

e . s

L 1093

AL

Mo Gontinuidy

M IHER

If reugh or scorad, replaca the rolor

fd) Using wemier calipers, measurg the slip ing diameter,
Standard dlamater; 14.2 — 14.4 mm (0.558 - 0,567 in.)
Kinlmum diamebas: 2.8 mm (0.504 in.)

I the o.ameter 15 less than mnlmane, replace Iheg rolor.

—— e

L QI S T

2. INSPECT STATOH [(DRIVE END FRAME)
(@) Check the slalcr lor opan circuit.
Using an ochmmeder, chack tha: tham is cordinuity be-
tween the coil leads, . :
If there iz no continuity, replace the drive end frame assambly.'

-

— ————— —.

{0)  Check lhe stator for greund. —
Using @n ohmmeter, chech thai theré is no confinuity be-
waeh Ihg ¢onl lead and drive and frame,

I there is cortinuity. replace the dove ena frame assembhy. |

o _l
A —_——— — .
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3. INSPECT BRUSHES
Uslng a scale, measura the exposed brush langth.
Standard axposed lengih:
8.5 - 11.5 mm (0.374 - 0432 in.)
Miniitidm e:pnmd langth:
1.5 men (D.035 In.) :
If the axposed lenglh iz less than memmuom, replace the
brughes. {See page CH-10)

Posilivg g =)
Terrrinal

4. INSPECT RECTIFIER {RECTIFIER HOLDER} -
{a) Check tha positve [+) ractiliar. PR
(11 Using an ghmmeter, ¢onnecl ane iaskar prabe 1o Lhe
positive (+) termlnal and the cthar 1o sach recthiar

terminal.
""\-\-.._'_...nl"'r_.-
(21 Reverse the polarky :ﬂ-ha tester probes and repeat
sfeD [a). |

(3] Check that vhé shows conlinuity and the oiher
showe no conlinuity.

o

If gamtinuity i nol 3s specried, replace the rectifier holder.

{b} Check the negalive {—) ractifier.

(1] Lsing an ohmmeier, gornect ona teeter probe 1o
each nagative () terminal and Lhe olher (o gacn
reclifier iermmal,

{2] Reverselhe pa arily of the tesler probes and repeat
step (al.

{31 Check thal gna shows conlirdlty and the other
shows néd cantinukty, :

If ontinuity is nol as specified, replace tha rectilier holder.

5. WNSPECT BEARINGS
Check Lhe beanng is not rough o warm,
I necassary, replace Lhe bearing. [(See page CH-1D)
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REPLACEMENT

1. PEPLACE BRUSHES .

fal  Unsoider and remeve tha srush and spring. -

f)  Hur {he wire of a new brush through the spring and tre
hole in the brush holder, and insart the spring and brush
ritu \ha brush hodder.

(c] Solder the prush wire ta the brush holder of specihed ex-
pesad lengln, _
Expozed length: 3.5 - 11.5mm (0.374 - 0.453 in) |

{d] Check Llhat the brush moves smaathly inihe brush holder.

(2] Culoll ine 2acess wira.

i1} Apply insulabon pant to the soldered arza. 4

2.  REFLACE FRCNT BEARING : i

(a) Remeove the 4 screws, beanng retainer and bearlng.

L T | - = i
{b]  Using SST and a pess, press oul the baaring: o
SST  DO0B0—M 0 (355100260, N9IS2-0B010} .
!
oy
L
PAOTE

SR [TH r T | R Py

e a

-

e}

e

Using 55T and a press, press 0 a new beanng
55T DB8S0-BD010 {00951 -00510)

) Inslall the bearing relginar with the 4 screws,
Torqua: 2.6 N-m (26,5 kgf.em, 23 in..1bP

3 HEPLACE REAR BEEARING

(a} Using SST, remove the bearlng cover and bearing.
35T DE823-00021

NOTICE:

Ba careful n1 to demage the fan.
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tby Flagce the bearing cover on the rotor,

-

I
|
l

LHZ

) Dsitg 55T and a pwess, press n a naw badring.

83T  SE20=-00030

e
*
-1 F1W Tk :

L

| ’
L e

BT N ) PN

d) 7 Using 5T, push in the bearfrg cover,
55T  C92BS-7EQ10

L

-

{e} Place the genarator washer ¢n the rolor,

R R

TR

LY
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5ET (B)

E57 {A)

REASSEMBLY .

1.
(&)
1=}

f2)
()

(a}
b}
ich

[dl

()

if)

(@)

TRSTALL ROTOR TO DRIVE END FRANE <
Flace the reclfier end frama an ihe pulley.
Install the rtar 1o the rechher and frame.

o i o o e 8 3 e —

INSTALL RECTIFIER EMD FRAME Sl
Using a 28 mm socket wrench and press, slowly press n
iha rectifiar and frame.

Irstall the 4 nuls and cons clip.

Tarqua:

Nut: 4.5 N-m (46 kgt-cm, 40 in.-1bf) .

Mut with cord ¢lip: 5.4 N-m {55 kgl-cm, 43 In.-Ibd)}

INSTALL PULLEY -
Instal: the palley In the rotor shatt by Bghlaning the pullsy
nut By hand,

Hold 55T [(A) with & torque weench, and tighten S3T (B)
clochwise 10 the speciied torgus.

S3T 0962063010 {De820-06010)

Torgua: 33 N-m (400 kgt.cm, 23 #-Ibi)

Check that 35T (A) is secured o the pulley shaft.

Mount 85T (O] in avise.  ~ ~~ T
ST  (0ze0-08021 ' Ty
[nalzall ne pulley nul to 35T (G).

i !

! .

I . el .:___.-' L

To torqua the pulley nut turn 58T (A} in the direction
shown in the ilusiration.

Torgqua: 110 Nm {1,125 kgf.cm, 81 fi-lof}

Remowve the allernator irom 557 (2.
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SET {A;

55T (C)

CH-13

th} Tum S5T(B: and remove SST (AW 8-

4. =4NSTALL RECTIFIER HOLDER

Install the rectilier hokler wikh the boll and & st
Targue: Screw: 1.56 N-m (20 kgl.cm, 17.4 in.-Rf)
Torque: Bolt: 3.5 N [0 kgl-cm, 24.7 W1.-LEf)

5. INSTALL IC REGULATCOR AND BAUSHHOLDER

tah  Insiall ine brush hakder covar (o the Brush hokdear

NOTICE:

Ba careful of the holder inslallation direction.

&) Place the IC regulaior together with e brush holder hari-
zantally on the rechfier and frame.

e} Install the 5 scresws until there is a clearance of approx. 1
mirm (0.04 in } babwéen Ihe brush holder and connector.
Torque: 1.96 H-m {20 kg! &, 17 in.-1Bf

{d] Fil the brush holoder cover.

6 INSTALL REAR END COYER

{a} Install tha end cover with the 3 nuts,
Torgue: 4.5 Nm (46 kgf-cm, 40 in..IkA

{b} Instal the lermilnal insulatar with the nul,
Torque: 4.1 N (42 kKgl-cm, 36 in.-1b)

7. CHECK THAT ROTOA AOTATES SMOOTHLY
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